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Turkish Journal of Surgery (Turk J Surg) is the official, peer reviewed, open access 
publication organ of the Turkish Surgical Association, Turkish Hepatopancreatobili-
ary Surgery Association and Turkish Association of Endocrine Surgery (TAES). The 
financial expenses of the journal are covered by the Turkish Surgical Association. 
The journal is published quarterly on March, June, September and December and 
its publication language is English.

The aim of Turkish Journal of Surgery is to publish high quality research articles, re-
view articles on current topics and rare case reports in the field of general surgery. 
Additionally, expert opinions, letters to the editor, scientific letters and manu-
scripts on surgical techniques are accepted for publication and various manuscripts 
on medicine and surgery history, ethics, surgical education and forensic medicine 
fields are included in the journal.

The editorial and publication processes of the journal are shaped in accordance 
with the guidelines of the International Council of Medical Journal Editors (ICMJE), 
the World Association of Medical Editors (WAME), the Council of Science Editors 
(CSE), the Committee on Publication Ethics (COPE), the European Association of Sci-
ence Editors (EASE), and National Information Standards Organization (NISO). The 
journal conforms to the Principles of Transparency and Best Practice in Scholarly 
Publishing (doaj.org/bestpractice).
 
Originality, high scientific quality, and citation potential are the most important 
criteria for a manuscript to be accepted for publication. Manuscripts submitted 
for evaluation should not have been previously presented or already published in 
an electronic or printed medium. The journal should be informed of manuscripts 
that have been submitted to another journal for evaluation and rejected for pub-
lication. The submission of previous reviewer reports will expedite the evaluation 
process. Manuscripts that have been presented in a meeting should be submitted 
with detailed information on the organization, including the name, date, and loca-
tion of the organization.
 
Manuscripts submitted to Turkish Journal of Surgery will go through a double-
blind peer-review process. Each submission will be reviewed by at least two exter-
nal, independent peer reviewers who are experts in their fields in order to ensure 
an unbiased evaluation process. The editorial board will invite an external and 
independent editor to manage the evaluation processes of manuscripts submitted 
by editors or by the editorial board members of the journal. The Editor in Chief is 
the final authority in the decision-making process for all submissions.
 
An approval of research protocols by the Ethics Committee in accordance with in-
ternational agreements (World Medical Association Declaration of Helsinki “Ethical 
Principles for Medical Research Involving Human Subjects,” amended in October 
2013, www.wma.net) is required for experimental, clinical, and drug studies and 
for some case reports. If required, ethics committee reports or an equivalent of-
ficial document will be requested from the authors. For manuscripts concerning 
experimental research on humans, a statement should be included that shows that 
written informed consent of patients and volunteers was obtained following a de-
tailed explanation of the procedures that they may undergo. For studies carried 
out on animals, the measures taken to prevent pain and suffering of the animals 
should be stated clearly. Information on patient consent, the name of the ethics 
committee, and the ethics committee approval number should also be stated in 
the Material and Methods section of the manuscript. It is the authors’ responsibility 

to carefully protect the patients’ anonymity. For photographs that may reveal the 
identity of the patients, releases signed by the patient or their legal representative 
should be enclosed.

All submissions are screened by a similarity detection software (iThenticate by 
CrossCheck).

In the event of alleged or suspected research misconduct, e.g., plagiarism, citation 
manipulation, and data falsification/fabrication, the Editorial Board will follow and 
act in accordance with COPE guidelines.
 
Each individual listed as an author should fulfill the authorship criteria recommended 
by the International Committee of Medical Journal Editors (ICMJE - www.icmje.org). 
The ICMJE recommends that authorship be based on the following 4 criteria:

1- Substantial contributions to the conception or design of the work; or the 
acquisition, analysis, or interpretation of data for the work; AND

2- Drafting the work or revising it critically for important intellectual content; 
AND

3- Final approval of the version to be published; AND
4- Agreement to be accountable for all aspects of the work in ensuring that 

questions related to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

 
In addition to being accountable for the parts of the work he/she has done, an au-
thor should be able to identify which co-authors are responsible for specific other 
parts of the work. In addition, authors should have confidence in the integrity of 
the contributions of their co-authors.
 
All those designated as authors should meet all four criteria for authorship, and 
all who meet the four criteria should be identified as authors. Those who do not 
meet all four criteria should be acknowledged in the title page of the manuscript.
 
Turkish Journal of Surgery requires corresponding authors to submit a signed 
and scanned version of the authorship contribution form (available for download 
through www.turkjsurg.com) during the initial submission process in order to act 
appropriately on authorship rights and to prevent ghost or honorary authorship. 
If the editorial board suspects a case of “gift authorship,” the submission will be 
rejected without further review. As part of the submission of the manuscript, the 
corresponding author should also send a short statement declaring that he/she 
accepts to undertake all the responsibility for authorship during the submission 
and review stages of the manuscript.
 
Turkish Journal of Surgery requires and encourages the authors and the individuals 
involved in the evaluation process of submitted manuscripts to disclose any exist-
ing or potential conflicts of interests, including financial, consultant, and institu-
tional, that might lead to potential bias or a conflict of interest. Any financial grants 
or other support received for a submitted study from individuals or institutions 
should be disclosed to the Editorial Board. To disclose a potential conflict of inter-
est, the ICMJE Potential Conflict of Interest Disclosure Form should be filled in and 
submitted by all contributing authors. Cases of a potential conflict of interest of the 
editors, authors, or reviewers are resolved by the journal’s Editorial Board within 
the scope of COPE and ICMJE guidelines.

Instructions to Authors
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The Editorial Board of the journal handles all appeal and complaint cases within 
the scope of COPE guidelines. In such cases, authors should get in direct contact 
with the editorial office regarding their appeals and complaints. When needed, 
an ombudsperson may be assigned to resolve cases that cannot be resolved inter-
nally. The Editor in Chief is the final authority in the decision-making process for 
all appeals and complaints.
 
When submitting a manuscript to Turkish Journal of Surgery, authors accept to 
assign the copyright of their manuscript to Turkish Surgical Association. If rejected 
for publication, the copyright of the manuscript will be assigned back to the au-
thors. Turkish Journal of Surgery requires each submission to be accompanied by 
a Copyright Transfer Form (available for download at www.turkjsurg.com). When 
using previously published content, including figures, tables, or any other mate-
rial in both print and electronic formats, authors must obtain permission from the 
copyright holder. Legal, financial and criminal liabilities in this regard belong to 
the author(s).
 
Statements or opinions expressed in the manuscripts published in Turkish Journal 
of Surgery reflect the views of the author(s) and not the opinions of the editors, 
the editorial board, or the publisher; the editors, the editorial board, and the pub-
lisher disclaim any responsibility or liability for such materials. The final responsi-
bility in regard to the published content rests with the authors.
 
MANUSCRIPT PREPARATION
The manuscripts should be prepared in accordance with ICMJE-Recommendations 
for the Conduct, Reporting, Editing, and Publication of Scholarly Work in Medical 
Journals (updated in December 2016 - http://www.icmje.org/icmje-recommen-
dations.pdf). Authors are required to prepare manuscripts in accordance with 
the CONSORT guidelines for randomized research studies, STROBE guidelines for 
observational original research studies, STARD guidelines for studies on diagnostic 
accuracy, PRISMA guidelines for systematic reviews and meta-analysis, ARRIVE 
guidelines for experimental animal studies, and TREND guidelines for non-ran-
domized public behavior.
 
Manuscripts can only be submitted through the journal’s online manuscript sub-
mission and evaluation system, available at www.turkjsurg.com. Manuscripts 
submitted via any other medium will not be evaluated.
 
Manuscripts submitted to the journal will first go through a technical evaluation 
process where the editorial office staff will ensure that the manuscript has been 
prepared and submitted in accordance with the journal’s guidelines. Submissions 
that do not conform to the journal’s guidelines will be returned to the submitting 
author with technical correction requests.
 
Authors are required to submit the following:

• Copyright Transfer Form,
• Author Contributions Form, and
• ICMJE Potential Conflict of Interest Disclosure Form (should be filled in by 

all contributing authors)

during the initial submission. These forms are available for download at www.
turkjsurg.com.

Preparation of the Manuscript

Title page: A separate title page should be submitted with all submissions and 
this page should include:

• The full title of the manuscript as well as a short title (running head) of no 
more than 50 characters,

• Name(s), affiliations, and highest academic degree(s) of the author(s),
• Grant information and detailed information on the other sources of sup-

port,
• Name, address, telephone (including the mobile phone number) and fax 

numbers, and email address of the corresponding author,
• Acknowledgment of the individuals who contributed to the preparation of 

the manuscript but who do not fulfill the authorship criteria.

Abstract: English abstract should be submitted with all submissions ex-
cept for Letters to the Editor. The abstract of Original Articles should be 
structured with subheadings (Objective, Material and Methods, Results, 
and Conclusion). Please check Table 1 below for word count specifications.

Keywords: Each submission must be accompanied by a minimum of three to 
a maximum of six keywords for subject indexing at the end of the abstract. The 
keywords should be listed in full without abbreviations. The keywords should be 
selected from the National Library of Medicine, Medical Subject Headings data-
base (https://www.nlm.nih.gov/mesh/MBrowser.html).
 
Manuscript Types
Original Articles: This is the most important type of article since it provides new 
information based on original research. The main text of original articles should be 
structured with Introduction, Material and Methods (with subheadings), Results, 
Discussion, , Conclusion subheadings. Please check Table 1 for the limitations for 
Original Articles.

Statistical analysis to support conclusions is usually necessary. Statistical analyses 
must be conducted in accordance with international statistical reporting stan-
dards (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for con-
tributors to medical journals. Br Med J 1983: 7; 1489-93). Information on statisti-
cal analyses should be provided with a separate subheading under the Material 
and Methods section and the statistical software that was used during the process 
must be specified.
 
Units should be prepared in accordance with the International System of 
Units (SI).
 
Expert Opinions: Editorial comments aim to provide a brief critical commentary 
by reviewers with expertise or with high reputation in the topic of the research 
article published in the journal. Authors are selected and invited by the journal 
to provide such comments. Abstract, Keywords, and Tables, Figures, Images, and 
other media are not included.
 
Review Articles: Reviews prepared by authors who have extensive knowledge on a 
particular field and whose scientific background has been translated into a high vol-
ume of publications with a high citation potential are welcomed. These authors may 
even be invited by the journal. Reviews should describe, discuss, and evaluate the 
current level of knowledge of a topic in clinical practice and should guide future stud-
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ies. The main text should contain Introduction, Clinical and Research Consequences, 
and Conclusion sections. Please check Table 1 for the limitations for Review Articles.
 
Case Reports: There is limited space for case reports in the journal and reports 
on rare cases or conditions that constitute challenges in diagnosis and treatment, 
those offering new therapies or revealing knowledge not included in the literature, 
and interesting and educative case reports are accepted for publication. The text 
should include Introduction, Case Presentation, Discussion, and Conclusion sub-
headings. Please check Table 1 for the limitations for Case Reports.

Surgical Methods: Images of remarkable, striking and rare cases that emphasize 
the basic mechanisms of diagnosis and treatment of diseases, express discrepancies 
and extraordinary situations and explain new treatment techniques and options are 
evaluated for publication. Display items are important in this type of manuscripts and 
supporting the manuscript with video (in WMV, AVI or MPEG formats) images can 
facilitate a faster evaluation process and increase the possibility of publication.
 
Letters to the Editor: This type of manuscript discusses important parts, overlooked 
aspects, or lacking parts of a previously published article. Articles on subjects within 
the scope of the journal that might attract the readers’ attention, particularly educa-
tive cases, may also be submitted in the form of a “Letter to the Editor.” Readers can 
also present their comments on the published manuscripts in the form of a “Letter to 
the Editor.” Abstract, Keywords, and Tables, Figures, Images, and other media should 
not be included. The text should be unstructured. The manuscript that is being com-
mented on must be properly cited within this manuscript.

Tables
Tables should be included in the main document, presented after the reference 
list, and they should be numbered consecutively in the order they are referred 
to within the main text. A descriptive title must be placed above the tables. Ab-
breviations used in the tables should be defined below the tables by footnotes 
(even if they are defined within the main text). Tables should be created using 
the “insert table” command of the word processing software and they should be 
arranged clearly to provide easy reading. Data presented in the tables should 
not be a repetition of the data presented within the main text but should be 
supporting the main text.

Figures and Figure Legends
Figures, graphics, and photographs should be submitted as separate files (in TIFF or 
JPEG format) through the submission system. The files should not be embedded in a 
Word document or the main document. When there are figure subunits, the subunits 

should not be merged to form a single image. Each subunit should be submitted 
separately through the submission system. Images should not be labeled (a, b, c, 
etc.) to indicate figure subunits. Thick and thin arrows, arrowheads, stars, asterisks, 
and similar marks can be used on the images to support figure legends. Like the 
rest of the submission, the figures too should be blind. Any information within the 
images that may indicate an individual or institution should be blinded. The mini-
mum resolution of each submitted figure should be 300 DPI. To prevent delays in the 
evaluation process, all submitted figures should be clear in resolution and large in 
size (minimum dimensions: 100 × 100 mm). Figure legends should be listed at the 
end of the main document.
 
All acronyms and abbreviations used in the manuscript should be defined at first 
use, both in the abstract and in the main text. The abbreviation should be provided 
in parentheses following the definition.

When a drug, product, hardware, or software program is mentioned within the 
main text, product information, including the name of the product, the producer 
of the product, and city and the country of the company (including the state if 
in USA), should be provided in parentheses in the following format: “Discovery St 
PET/CT scanner (General Electric, Milwaukee, WI, USA)”
 
All references, tables, and figures should be referred to within the main text, and 
they should be numbered consecutively in the order they are referred to within 
the main text.
 
Limitations, drawbacks, and the shortcomings of original articles should be men-
tioned in the Discussion section before the conclusion paragraph.

References
While citing publications, preference should be given to the latest, most up-to-
date publications. If an ahead-of-print publication is cited, the DOI number should 
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Editorial
Dear colleagues, 

We are pleased to be publishing the second issue of this year in time. 

We have previously stated that our performance during this publication period is of utmost importance to us. Owing to the success 
achieved in previous years, our journal has been accepted to the PubMed. We set some goals to further advance this success and be 
accepted into international indices. 

We are very pleased to witness intense interest and support from our distinguished colleagues. We would like to express that we hope 
that this interest and support will keep growing. 

The current issue includes various valuable reviews, clinical and experimental studies along with several case reports of importance. I 
would like to inform in advance that in the upcoming issues we will be presenting prestigious studies by Turkish scientists living abroad 
as well as by scientists from other countries. 

I would like to wish a successful career and healthy and peaceful days to all our colleagues. Looking forward to meeting in the 
September issue. 

Prof. Mustafa Şahin

Editor in Chief
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Good surgeon: A search for meaning

INTRODUCTION
There is more to surgery than can be answered by modern drive for randomised controlled trials and 
other studies aimed at pursuit of pure science and knowledge. The art and philosophy of surgery tend to 
be overlooked, as they are more difficult to define, teach and, perhaps, pass on to the next generations 
of surgeons through a formal training. The issues of humanity, surgical essence and surgeon’s qualities, 
although rarely discussed nowadays, are no less important for training good surgeons and maintaining 
their high standards (1). Many surgeons, at least at some stage in their careers, try to define what being 
a good surgeon really means. In that respect, the authors of this article tried on the basis of selected 
literature review and personal experience to look into the issue by analysing 1) the important conditions 
of being a good surgeon and 2) the qualities such a specialist should possess.

CONSEQUENCES FOR TRAINING AND PRACTICE
Characteristics of a good surgeon are inevitably subjective in nature and may have different meanings 
depending on if the term is being used by professional colleagues, patients and their relatives, or social 
media. Even an Internet search does not provide an immediate answer to the phrase “good surgeon”. 
The first two hits to come up are related to the qualities of a surgeon and advice on how to become one 
(2, 3).

Undoubtedly, being a good surgeon is influenced by his or (more and more frequently) her education 
and training. The education and training should fulfil two main objectives. The first one is to develop 
good manual dexterity. After all, the crucial part of a surgeon’s work is manual. Regardless of how other 
elements may seem important, a surgeon without adequate manual skills is not a surgeon. The second 
objective is to acquire a wide range of clinical and scientific knowledge relevant to the chosen specialty. 
In real life, one often comes across with surgeons who have succeeded in one of these directions but, 
sadly, not in both. Brilliant technicians can be to some extent lacking in their theoretical and scientific 
aspects. On the other hand, the desire to obtain extensive theoretical knowledge on complex medical 
issues often co-exists with a sub-standard progress in the operating room. The readers can judge for 
themselves whom of the above two categories they would choose to be their surgeon.

Secondly, several features of personality appear to be no less important. Not every trainee who devel-
oped high technical skills and acquired sound theoretical knowledge becomes a truly good surgeon. In 
this context, the authors refer to physical and psychological traits of resilience, ability to work long hours 
and often in critical situations, improvise if required, and handle difficult situations with calmness and 
persistence, readiness for the emotional discomfort and even psychological trauma due to adverse and 
unexpected outcomes of treatment. High intellectual potential, good communication skills, courage 
and honesty are of paramount importance. A good surgeon should be a leader who is able to accurately 
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The art and philosophy of surgery are not as often discussed as scientific discoveries and technological advances 
in the modern era of surgery. Although these are difficult to teach and pass on to the next generations of surgeons 
they are no less important for training good surgeons and maintaining their high standards. The authors of this 
review and opinion article tried to define what being a good surgeon really means and to look into the subject by 
analysing the essential conditions for being a good surgeon and the qualities that such a specialist should possess. 
In addition to a strong theoretic knowledge and practical skills and among the several described professional and 
personal characteristics, a good surgeon is expected to have common sense. It enables a surgeon to make a sound 
practical judgment independent of specialized medical knowledge and training. The possible ways of developing 
and/or enhancing common sense during surgical training and subsequent practice require separate analysis. 
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assess strengths (and weaknesses) of other members of the 
team ultimately to the benefit of patient care. Participation in 
scientific research with regular publications is one of the ways 
of self-improvement and of keeping up-to-date. A good sur-
geon should be capable of constant and critical analysis of his 
or her own performance and outcomes objectively comparing 
them with those of peers. In this respect, it is worth mention-
ing the views linking the professional success to a practical-
minded obsession with the possibility and consequences of 
failure, and ability to routinely evaluate mistakes (4).

Many similar thoughts have been commented upon in medi-
cal books, memoirs of retired surgeons, educational papers 
and event talks to media correspondents. For example, John-
son of Demand Media divided qualities of a surgeon into men-
tal, social, emotional and psychological, mechanical, educa-
tional and even constitutional (3). Apparently the USA Bureau 
of Labor Statistics warns that would-be surgeons need to have 
the right constitution and stamina because the requirements 
of patient care might also call on doctors to lift or turn patients. 
Does a good lifter make a good surgeon? Interestingly, me-
chanical hand dexterity was only the fourth in the order of the 
list of the desired qualities. Despite the defined professional, 
intellectual and moral goals very few professionals reach the 
status of a good surgeon in the broad meaning of this phrase. 
What is the right balance between highly specialised technical 
skills and wide medical knowledge? Should a surgeon follow 
his/her trusted clinical experience or engage in the never-
ending search for new approaches to treatment? Should he 
(or she) thrive to artistic and elegant performance in the op-
erating room or practice with maximal technical precision and 
reliability? Is research experience really that important for a 
practicing surgeon? Is it truly necessary to spend time improv-
ing theoretical and practical knowledge in the chosen surgi-
cal specialty or is it better to devote time to enhancing the 
general knowledge on other medical and even non-medical 
disciplines? Are kindness and compassion, willingness to help 
a patient at all cost more valuable than ability to firmly decline 
unacceptably high-risk interventions? Should a surgeon en-
gage in a lengthy laparoscopic procedure aiming at better cos-
metic outcome or employ an open approach and accomplish 
the operation in a safely and timely manner? 

Since there are no simple answers to the above questions, 
which surgeons face daily, often the only practical way to find 
the right solution in a tricky situation is to exercise common 
sense. Common sense can be defined as a sound and prudent 
judgment based on a simple perception of the situation or 
facts (5). It is common sense that determines the optimal com-
bination of various, sometimes completely opposite, qualities 
of an individual surgeon. For a surgeon who is already in pos-
session of the most of the previously described desired quali-
ties the presence of common sense and the ability to exercise 
it logically is the single most important condition for becom-
ing a good surgeon. 

Common sense cannot be formally taught at school or univer-
sity as it is formed on the basis of native intelligence. Such a 

discipline cannot be included into curriculums of post-grad-
uate training and examinations. This is a quality moulding at 
the earlier stage of an individual’s development and although 
it can be enhanced or suppressed during the rest of life, one 
either does or does not possess this ability. Common sense be-
comes a link between theoretical knowledge and its practical 
application in a successful manner. This is what allows some 
surgeons to perform accurate interpretation of a patient’s his-
tory, symptoms, signs and results of investigations and estab-
lish the correct diagnosis and logical treatment plan. Others 
who lack common sense are simply less capable of doing it. 
This is what enables some surgeons to operate relying con-
stantly on their visual and tactile sensations, delicately dissect-
ing tissues in the correct anatomical plane, while others with 
the same skill cannot perform the task. This is what allows sur-
geons to make often the most difficult decision on when not 
to operate. As a rule, only those who possess common sense 
become successful and good surgeons.

CONCLUSION
In addition to strong theoretical knowledge and practical skills 
and among many other described qualities that a good sur-
geon is expected to possess, the presence of common sense 
is of paramount importance. It enables a surgeon to make 
sound practical judgments independent of specialized medi-
cal knowledge and training. The possible ways of developing 
and/or enhancing common sense during surgical training and 
subsequent practice require separate analysis. 
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Lymphedema: From diagnosis to treatment

INTRODUCTION
Lymphedema (LE) is the accumulation of protein-rich fluid in tissues. The impaired function of lymph 
vessels interrupts the drainage of lymphatic system that is a part of the circulatory system just like the 
arterial and venous structures. Lymph vessels remove excess fluid from tissues and transport it back to 
the circulation. In addition, the maturation of immune cells takes place in the lymphatic system; thus, 
it constitutes one of the most critical defense mechanisms throughout the body. Lymph capillaries are 
located in the dermis, woven like a cobweb, then drain to lymphatic vessels in the subcutaneous plane 
and ultimately to the deeper system and the thoracic duct. 

Lymphedema can either be primary or secondary. Regardless of the etiology, it is clinically characterized 
with chronic swelling, localized pain, atrophic skin changes and secondary infections (1). However, the 
main devastating aspect of LE is the appearance of the affected limb that causes psychological morbid-
ity. Primary LE is related to developmental abnormalities of the lymphatic system whereas secondary 
LE is attributed to the impairment of lymphatic vessels due to an acquired condition such as trauma, 
tumor, surgery or infection (Table 1). In developing countries, secondary LE is mainly due to infections-
infestations influencing lymphatic channels. On the other hand, in developed countries, secondary LE 
occurs most commonly after surgical removal of lymph nodes for cancer treatment (2). Breast cancer is 
the most common cancer among women in the world and Breast Cancer Related Lymphedema (BCRL) 
occurs more often than any other type of LE (3). This review will focus on BCRL. 

Incidence 
Breast Cancer Related Lymphedema is detected in 7-77% of patients who undergo axillary lymph node 
dissection (ALND) due to transection of lymph vessels as depicted in selected studies (4). Sentinel lymph 
node biopsy (SLNB) significantly reduces this risk to 3-7% (5, 6). This incidence is based on multiple fac-
tors such as extent of disease, treatment modality (i.e. radiotherapy), and duration of follow-up (6, 7). 
In addition to these, a study revealed that patients with occupations that require extra upper extremity 
activity had the worst stage and grade LE clinically (3). In another study, factors associated with the de-
velopment of BCRL included occupation, infection, and increased BMI. Immediate reconstruction of the 
breast was not found as a risk factor for BCRL (8). A recent study reported a risk assessment tool using 
these BCRL predictors (RATE-L), which included significant predictors such as post-mastectomy radia-
tion, age above 65 years, and axillary dissection (9). 
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Lymphedema is a chronic and progressive disorder resulting from impaired lymphatic system function. In developed 
countries, upper extremity lymphedema is mainly the consequence of breast cancer surgery in which axillary lymph 
node dissection and radiation alter upper extremity lymphatic flow.

Diagnosis of lymphedema is made clinically. Nevertheless, there are numerous diagnostic tools available for disease 
staging. Recently, a new technology namely magnetic resonance lymphangiography has emerged in the medical 
field to assist in both diagnosis and management. 

There are non-surgical and surgical treatment options available. Non-surgical methods are always the first-line 
treatment; however, surgical options can be explored in appropriate patients. Recent studies focus on the preven-
tion of lymphedema using surgical techniques utilizing axillary reverse mapping to delineate arm lymphatics from 
axillary lymphatics. 

Finding the most suitable technique for each type of lymphedema with variable stages is one of the most compli-
cated decisions for practitioners. More studies are needed to reveal the exact biology of lymphedema to ensure 
complete understanding of the disease and improve outcomes. 
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DIAGNOSIS
Although there is no unique sign or criteria for defining LE, the 
diagnosis is usually made clinically by thorough evaluation 
and physical examination (2, 3, 10). Family history is impor-
tant in the diagnosis of primary LE. The main symptoms are 

chronic swelling, progressive atrophic skin changes, and recur-
rent infections. It is important to identify whether the swell-
ing is transient or persistent. In one study, it was reported that 
one-third of initial swelling attacks were transient (10). Since 
effective treatment of LE can be established in early stages, ac-
curate and timely diagnosis is crucial (11). History of trauma 
or surgery must be addressed clearly. Physical examination 
consists of volume and shape discrepancies, and skin changes 
among the extremities. Figure 1 outlines the alternatives in the 
diagnosis of LE.

Circumferential (>2 cm) and/or volume (>200 mL) differenc-
es between the affected and non-affected extremity can be 
performed to confirm the diagnosis (2). Volume can be mea-
sured by tape, water displacement or perometry (Perometer; 
Perosystems, Wuppertal, Germany) (12). Tape measurements 
require formula calculations; therefore, it is recommended 
that the measurements should be performed by the same 
person at defined intervals (12). It is mainly preferred on head 
and neck lymphedema follow-ups. Water displacement is an 
accurate method that is the gold-standard for volume assess-
ment, especially on extremities (12); however, it is not used in 
daily practice because it doesn’t delineate the affected area. If 
there is an open wound, it is not feasible to use this technique. 
Perometry is a computer-based study that calculates the vol-
ume of the affected limb via infra-red optical electronic scan-
ner and can demonstrate small changes, but is expensive (2).

Non-invasive measurements (tonometry, bioimpedence spec-
troscopy) and imaging techniques (lymphoscintigraphy, ultra-
sonography, computed tomography, and magnetic resonance 
imaging) may aid in the detection of LE. The principal mecha-
nism of a tissue tonometer is to evaluate tissue resistance 
by applying compression. Skin pliability and fibrosis can be 
measured with a tonometer. It gives a good idea about how 
changes occur during LE treatment. Tissue dielectric constant 
and tonometry can measure skin texture and resistance (12-
14). Ultrasonography, computed tomography and magnetic 
resonance imaging can show the presence of extra fluid within 
tissues (12).

Bioimpedence spectroscopy (BIS) is a new diagnostic tool to 
diagnose LE. It is a technique that assesses the extracellular 
fluid compartment before visible changes have settled (15). 
BIS mainly focuses on changes in electrical conductance of ex-
tracellular fluid. Since it depends on water content of the study 
area, advanced and fibrotic edema detected in late-stage LE 
may not be diagnosed properly by BIS (12). In other words, 
BIS is reliable in early-stage BCRL. A prospective observational 
study demonstrated the impact of L-Dex® (L-Dex; Impedimed, 
Brisbane, Australia) measurements in identification of subclini-
cal BCRL and its use in routine clinical practice (16). L-Dex® is 
the score representing extracellular fluid ratio of the affected 
limb to the unaffected limb, and is sensitive in predicting the 
onset of LE up to 10 months prior to clinical diagnosis (15).

Lymphoscintigraphy is a nuclear medicine study and demon-
strates slow or absent lymph flow usually in later stages of LE 
(12). Technetium 99m sulfur colloid is injected intradermally 
and the transit time to lymph node basins can be measured; 
however, subdermal lymphatics cannot be assessed. A new 
technique for imaging lymph vessels is Near Infra-Red Fluo-52
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Table 1. The etiology of lymphedema

Primary  Secondary

Congenital  Trauma

Milroy disease  Tumor

Lymphedema praecox  Surgery

Lymphedema tarda  Infection-infestation

  Post-venous thrombosis

Figure 1. A scheme for the available options in the 
diagnosis of lymphedema 
BIS: bioimpedence spectroscopy; MRI: magnetic resonance imaging; 
NIRF: near infra-red fluorescence imaging; PDE: photo dynamic eye (PDE; 
Hamamatsu Photonics K.K., Hamamatsu, Japan); USG: ultrasonography; CT: 
computed tomography

Diagnosis of Lymphedema

Physical Examination

Diagnostic Test

Imaging TechniquesNon-invasive
No-Imaging Techniques

• History
• Symptoms

• Tape measurement
• Water displacement
• Skin evaluation

• BIS (L-Dex®)
• Perometry
• Tonometry (indurometer)

• Lymphoscintigraphy
• MR lymphangiogriphy
• NIRF-PDE
• USG
• CT

Figure 2. Near Infra-Red Fluorescence imaging (NIRF) for 
preoperative-intraoperative planning



rescence Imaging (NIRF) by using indocyanine green. This 
dynamic test allows visualization of superficial lymphatic flow 
and functioning lymphatic vessels; thus, finds abnormalities at 
early stages. It can be used to stage the severity of disease and 
for preoperative-intraoperative planning (17, 18) (Figure 2). 
Lymphography is another entity where radio-opaque material 
is directly injected into peripheral lymph vessels. This tech-
nique is rarely done due to the risk of damaging lymph vessels. 

Magnetic resonance lymphangiography is a new entity that 
involves the injection of Gadolinium into the hand or foot to 

clarify the course of lymphatics. Gadolinium can also get into 
the venous system making the interpretation of lymphatic 
channels difficult (19). Magnetic resonance venogram and 
ferumoxytole (Feraheme; Advanced Magnetics, Cambridge, 
MA, USA) are used to help to differentiate lymphatics from 
veins (19, 20). With the advent of magnetic resonance lym-
phangiography, the severity of LE can be delineated while the 
anatomy of the lymphatic channels and the status of the soft 
tissues can also be depicted (20) (Figure 3). We suggested an 
algorithm for the management of patients with LE, by using 
Magnetic resonance lymphangiography and LE stage in this 
review (Figure 4). 53
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Figure 3. a, b. (a) Magnetic resonance lymphangiography. Three irregular tubular structures extending from the dorsal 
aspect of the wrist to the lateral/dorsal aspect of the right forearm are compatible with enlarged lymphatics. These vessels 
are subcutaneous and measure up to 3-4 mm in caliber. In the lateral and ventral aspect of the mid-portion of the forearm 
(in proximity to the expected location of two lymphovenuler anastomosis), there seems to be communication between 
these lymphatics and small venules, branches of the basilic and ventral branches of the cephalic vein. There is minimal 
dermal backflow in the lateral aspect of the mid-portion of the right forearm. (b) Lymphoscintigraphy. Abnormally delayed 
lymphatic transit and dermal backflow are identified in the left forearm

RT ANTLT
MMED

a b

RT ANTLT
1 HR

RT ANTLT
2 HR

RT ANTLT
3 HR

Figure 4. An algorithm for the treatment of lymphedema 
according to magnetic resonance lymphangiography
LVA: lymphaticovenular bypass; VLNT: vascularized lymph node transfer

Extremity Lymphedema

Lymphatic 
channels present

Lymphatic channels 
not present

• LVA
• VLNT
• Combination

• LVA
• VLNT
• Debulking
• Combination

• Debulking
• VLNT
• Combination

Sub-clinical stage 0 Clinical stage 1,2,3 Clinical stage 1,2,3

• NIRF-PDE
• MR lymphangiography

Table 2. Staging of lymphedema adapted from The 
International Society of Lymphology

Stage Description Characteristics

0 Latent Some damage to lymphatics; 
  No visible edema yet

1 Spontaneously  Pitting edema; reversible with elevation 
 reversible, of the arm. Usually, upon waking in the 
 acute phase morning, the limb(s) or affected area is 
  normal or almost normal size

2 Spontaneously  Spongy consistency and is "non-pitting," 
 irreversible, Fibrosis found in Stage 2 lymphedema 
 chronic phase marks the beginning of the hardening 
  of the limbs and increasing size

3 Elephantiasis;  Irreversible and usually the limb(s) 
 irreversible,  is/are very large. The tissue is hard 
 end-stage (fibrotic) and unresponsive; consider  
  debulking surgey at this stage



The International Society of Lymphology classified LE into 4 
stages to overcome multiple classification schemes and ob-
tain a consensus (3) (Table 2). In addition, Campisi et al. (21) 
proposed a staging system consisting of 3 stages, especially 
for elders.

TREATMENT
The management of LE consists of accurate diagnosis, success-
ful classification and patient education. Unfortunately, there 
is no absolute cure for LE. On the other hand, effective treat-
ment is available. Two main modalities include non-surgical 
and surgical options (Table 3). The mainstays of non-surgical 
LE treatment modalities are complete decongestive therapy 
(CDT), compression therapy, advanced pneumatic compres-
sion pumps and exercise. These treatments are effective 
mainly in early-stage LE (2). There is a global trend for surgical 
intervention and surgical techniques including physiological 
and reductive methods.

Non-Surgical Treatments
Patient education is both crucial and mandatory (22). Self-care 
and risk-reductive practices, self-lymph drainage, skin care, 
proper alignment of bandages and garments, good nutrition, 
exercise and weight control are the basics prior to LE treat-
ment (12).

Complete Decongestive Therapy
Complete Decongestive Therapy (CDT) is considered the gold-
standard treatment method in the management of LE and 
includes two phases: reductive (phase 1) and maintenance 
(phase 2) (23). CDT is a good option in decreasing LE volume 
and includes manual lymph drainage, compression therapy, 
physical exercise, skin care as self-management, followed by 
wearing compression garments (23, 24). Although it is safe 
and effective in most patients, it is expensive, time-consuming 
and needs certified therapists. In addition, patient compliance 
to long-term CDT is challenging. Nevertheless, CDT can be 
individualized with modifications until the lymphedematous 
volume reduction has been maximized.

Manual lymph drainage (MLD): MLD is a hands-on technique 
and differs from standard massage by orienting the lymph-
edematous fluid to proper functioning lymphatics (24). 

Compression Therapy: Compression therapy includes effec-
tive gradient compression with tubular bandaging on the af-

fected limb (25). Short-stretch bandages provide low “resting 
pressure” when the patient is at rest and “working pressure” 
which allows muscle contractions to direct interstitial fluid 
flow (23, 25). These bandages also reduce fibrosis in the skin 
(25). Compression garments are different from compression 
bandages and are preferred in long-term treatment. 

Exercise: Specific exercise is beneficial for LE patients (12). It 
is recommended that compression bandages or garments 
should be worn during activity (12). Patients with LE or peo-
ple at-risk for LE are encouraged to exercise. A meta-analysis 
showed that active exercising reduces edema volume in BCRL 
(26). A recent pilot study demonstrated that yoga has benefi-
cial effects on an individuals’ posture and strength (27).

Skin Care: Establishing proper hygiene is important for pa-
tients with LE. Low pH moisturizers are recommended to over-
come skin cracking and drying, in order to prevent entrance of 
microorganisms (12).

Compression Garments: Initial control of LE can be achieved 
with the use of compression bandages. Long term control is 
obtained with compression garments (12). The type of the gar-
ment depends on the body part. Patients should have several 
garments to alternate and ensure the proper pressure and 
hygienic control. Accurate fitted garments are essential. Some 
patients require additional coverage night-or-day to control or 
reduce LE (12).

Advanced New Generation Pneumatic Compression Therapy
Advanced Pneumatic Compression (APC) therapy can be used 
as an adjunct to CDT either in early or late phases (12, 28). It 
mimics the pump effect of muscular contraction on lymphatic 
system (2). Ranging between 35 and 180 mm-Hg, pump pres-
sures are adjusted to mostly 20-60 mm-Hg (2, 12). The pressure 
must be individualized in order to prevent skin damage during 
application. APC therapy was found beneficial in reducing LE, 
whereas compression sleeves prevented additional swelling 
without influencing volume reduction (2). 

Laser Therapy
A number of randomized trials have reported that Low-Level 
Laser Therapy (LLLT) improved measurable physical param-
eters as well as subjective pain scores (29). LLLT increases lym-
phatic drainage by stimulating the formation of new lymph 
vessels, by improving lymphatic motricity, and by preventing 
formation of fibrotic tissue (30). Usually, LLLT is used in com-
bination with CDT. Most studies did not report any adverse 
events to participants, although one study stated develop-
ment of cellulitis in LLLT patients as an adverse event (31). Its 
causal relationship to LLLT was unknown.

SURGICAL TREATMENTS

Reductive Techniques
Direct excision: These techniques include removal of lymph-
edematous tissue. Previously described methods such as the 
Charles procedure include complete removal of all subcutane-
ous tissue and skin grafting (32). This method, although effec-
tive at volume reduction, can be quite disfiguring. It also can 
require blood transfusions and lengthy wound healing. An-
other technique used in the past involved buried dermal flaps 54
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 Table 3. Treatment options in lymphedema

Non-surgical treatments Surgical treatments

Complete decongestive therapy Reductive techniques

Manual lymph drainage       Direct excision

Compression therapy       Liposuction

Exercise Physiological techniques

Skin care       Lymphatico-lymphatic by-pass

Compression garments       Lymphatico-venous by-pass

Advanced pneumatic        Lymph node transfer 
compression therapy  

Laser therapy 



with variable success (33). Direct excision techniques may 
involve full-thickness skin grafting (FTSG) or vacuum-assisted 
closure therapy (2). In extreme cases, these techniques allow 
for improvement in quality of life.

Liposuction: Surgical debulking of the affected extremity us-
ing liposuction has been shown to be very effective at reduc-
ing the volume to near normal (34). This technique has been 
used in both congenital and acquired LE. It has also been used 
in cases of lipedema. It has been reported that liposuction 
technique provides long standing reduction in extremity size 
as compared to the normal side (35). This technique requires 
patient compliance with compression therapy to prevent re-
gression. Patients considering this technique should undergo 
pre-operative conservative management with no pitting ede-
ma (34). It has been shown to be effective both in the upper 
and lower extremity, although it is more effective in the upper 
extremity. It is known that adipose tissue functions as a crucial 
organ and a cytokine-activated cell in LE (36). The removal of 
adipose tissue using liposuction does not affect the already 
decreased lymph transport system in LE (34). Moreover, a sig-
nificant improvement was detected in skin blood flow and 
quality of life after liposuction (37, 38). Its complications in-
clude infection, skin necrosis and recurrence.

PHYSIOLOGIC TECHNIQUES
Lymphatic venous anastomosis, lymphatico-lymphatic by-
pass, and lymph node transfer can be listed as physiologic 
methods. Many of these methods use recent developments 
in technology to assist in identifying lymphatic channels and 
lymph nodes (2, 39).

Lymphatic Venous Anastomosis (LVA) or Bypass 
LVA was first described in an animal model with several human 
studies to follow (40, 35). This technique involves the creation 
of connections between the lymphatic system and the venous 
system in the distal or proximal extremity. Superficial or deep 
lymphatics are anastomosed with neighboring veins. Fluores-
cence is used to help identify the lymphatic system and an op-
erating microscope is used to assist in microsurgery (41). Single 

or multiple LVA’s have been reported by different authors using 
differing surgical sites (39, 42-44). Supermicrosurgery (anasto-
mosis less than 0.8 mm vessels) is used in this technique, in 
which lymphatic vessels and adjacent venules are anasto-
mosed, mostly in an end-to-end fashion (39, 43) (Figure 5).  
Variations on the configuration of anastomosis type were de-
scribed in several studies with variable success rates (45, 46). 
Studies have reported improvement in patients both subjec-
tively and objectively. In general, LVA’s have been shown to be 
a safe technique for the management of LE (39, 43).

Vascularized Lymph Node Transfer: Vascularized lymph 
node transfer was first introduced in animal models (47). It 
has recently been applied to humans with gaining popu-
larity. There are different options for lymph node transfer, 
namely the location of the donor and the recipient sites. 
Options for lymph node harvest include the lateral thoracic 
region, groin, submental region, supraclavicular region and 
intraabdominal lymph nodes (44, 48, 49). Each donor site has 
its particular anatomic advantages and disadvantages, and 
contains varying number of lymph nodes ranging from 1-10. 
The lymph nodes can be harvested together with a portion 
of the skin if necessary. These operations require microsurgi-
cal skills to perform an arterial and venous anastomosis to 
provide blood supply to the transferred tissue. The results 
of lymph node transfer are quite promising and have been 
shown to provide both objective and subjective improve-
ments (35).

One consideration for lymph node transfer is the concern for 
possible LE at the donor site (50). Reverse lymph node map-
ping, originally described as a technique to refine axillary dis-
section, can be used to minimize lymph node harvest related 
morbidity (51). It allows differential identification of nodes 
which drain the neighboring extremity in addition to the 
ones that are included in the tissue to be removed. Reverse 
lymph node mapping involves the use of the photodynamic 
eye, Technetium and ICG dye. Using this technique, the sur-
geon can be reassured that no lymph nodes are removed that 
drain the extremity (51). Clinically, the benefit of lymph node 
transfer is to restore immunologic function to the extremity 
and improve fluid drainage. However, the action mechanism 
of lymph node transfers is poorly understood. The transferred 
nodes have been shown to be active in a number of stud-
ies. One proposed mechanism suggests that the new lymph 
nodes act as “pumps” which filter the surrounding fluid (52). 
The best site for lymph node implantation is currently un-
known. In some cases, the nodes have been placed distally 
whereas in others they were implanted proximally (52). Well-
designed controlled prospective studies are needed to clarify 
if the suggested functional surgical methods are beneficial in 
the long-term.

A variety of lymph node transfers includes a tissue portion 
to be transferred with lymph nodes. Such examples include 
transferring the lower abdominal tissue in case of total breast 
anatomical reconstruction (TBAR) and latissimus dorsi flaps 
with lymph nodes. In such cases, both the breast and the 
lymph nodes are reconstructed (44, 50, 53). Other types of 
flaps such as those harvested intraabdominally carry lym-
phatic tissue from the omentum (49). These can be harvested 
either by open surgery or laparoscopically. 55
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Figure 5. Lymphovenous anastomosis. Please note 
supermicrosurgery is used to establish such an anastomosis



Intraoperative Considerations
The nodal status defines one of the most important prognos-
tic factors in breast cancer. However, although necessary, ax-
illary dissection may compromise the lymphatic system thus 
contributing to the development of LE. 

Recently, the lymphatic drainage of the arm and breast tissue were 
studied and it was found that preserving arm lymphatics during 
SLNB and/or ALND via a new concept called axillary reverse map-
ping (ARM) may reduce the risk of BCRL (4, 54, 55). ARM is based on 
the hypothesis that drainage of arm lymphatics differs from that of 
breast lymphatics (4, 54). However, it was shown that lymphatic in-
terconnections exist in the axilla between arm and breast lymphat-
ics (56). The technique of mapping the arm and breast lymphatics 
is comprised of radioisotope injection to the breast and blue dye 
injection to the upper arm (Figure 6). The lymphatic pathways and 
interconnections are determined. When a crossover is identified, 
blue nodes should be removed (55). ARM reduced BCRL when 
compared with conventional breast cancer surgeries, nevertheless, 
randomized controlled studies are needed (55). 

CONCLUSION
Breast Cancer Related Lymphedema is a devastating disease 
affecting millions of women. Its treatment is aimed at curing 
the disease and reducing recurrence rate. However, treatment 
methods create both physical and psychological morbidity to 
the patients. BCRL influences daily activities and affects pa-
tient self-esteem in various ways. Modern surgical and non-
surgical techniques offer numerous methods for the patients 
to overcome BCRL. In the future, we hope to ensure 100% suc-
cess in the control or elimination of BCRL. Until then, the exact 
biology, pathogenesis of lymphatic system diseases and the 
treatment options require further research to be able to un-
derstand this devastating disease.
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A complication of thyroidectomy: Do not forget suture 
reaction 

INTRODUCTION
Thyroid surgery has historically been an adventure for surgeons until a century ago when several advanc-
es leading to modern surgery have been made, especially after Emil Theodor Kocher (Swiss doctor, medi-
cal researcher). In parallel with medical technologic developments and increased surgical experience, 
currently, surgery with low rates of mortality and morbidity has become a procedure of choice (1, 2).

Although there are many complications which may be encountered by thyroid surgeons, the most seri-
ous ones are recurrent laryngeal nerve injury, permanent hypoparathyroidism and postoperative bleed-
ing. In thyroid surgery, re-operation is rarely needed in the presence of conditions such as early postop-
erative hematoma, recurrence, and those requiring completion thyroidectomy (3).

One of the most common complications seen after thyroidectomy is bleeding. Ligation must be per-
formed for preventing this complication. Many surgeons prefer conventional suturing. As it is known, 
sutures are foreign bodies for the body and may cause a reaction, which is more common especially 
with non-absorbable sutures (1, 4, 5).

In this study, our patients who were treated for suture reaction following thyroidectomy were presented. 

MATERIAL AND METHODS
In this study, the patients who were treated for suture reaction following thyroidectomy in Elazığ Train-
ing and Research Hospital, Health Sciences University, Turkish Ministry of Health, General Surgery In-
patient/Outpatient Clinic between January 2012 and December 2014 were retrospectively evaluated. 
The study data were obtained from patient files, discharge reports, outpatient clinic records, personal 
registration forms of the authors and computer records. The patients with missing data and those who 
underwent thyroidectomy in another center were excluded. Informed consent was obtained from all 
individual participants included in the study. All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of the institutional and/or national research 
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Objective: In this study, we aimed to present patients who have developed suture reaction and were treated in our 
clinic following thyroidectomy operation. 

Material and Methods: Patients who had been treated for suture reaction following thyroidectomy between January 
2012 and December 2014 were retrospectively evaluated. The patients were analyzed in terms of their age, gender, 
duration of the symptoms, type of previous operation and treatment modality. 

Results: Between January 2012 and December 2014, 559 thyroid/parathyroid operations were performed in our 
clinic. A total of 12 patients were admitted with suture reaction within this period thus yielding a suture reaction 
incidence of 2.1%. The mean age of these patients was 42±7.65 years, 75% of them were female while 25% of them 
were male. The types of previous operations were bilateral total thyroidectomy in 83.3%, lobectomy in 8.3% and 
near total thyroidectomy in 8.3% of the patients. The mean symptom duration was 7.2±4.3 (2-16) months. Two 
patients (16.7%) underwent a second surgical operation for suture reaction, while 10 patients (83.3%) were treated 
conservatively. None of the patients developed complications.

Conclusion: One of the most common complications that develop after thyroidectomy is bleeding. Ligation must 
be performed in order to prevent this complication. As it is known, surgical ligation with sutures may cause tissue 
reaction. Sutures that are absorbable and have a low risk for reaction formation should be chosen if suturing is 
preferred.
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committee and with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards.

The diagnosis of suture reaction was made by physical ex-
amination of the patients with a history of thyroidectomy, and 
discharge, swelling and fistula in the neck (Figure 1). Imaging 
methods were used in the presence of suspicion. Conservative 
treatment was applied by opening the fistula tract and remov-
ing suture materials from this tract under local anesthesia, 
while surgical treatment was performed by excising the fistula 
tract and suture materials under general anesthesia. 

The patients were analyzed in terms of their age, gender, dura-
tion of the symptoms, type of previous operation and treat-
ment modality. The data analysis was performed using the 
Statistical Package for the Social Sciences for Windows version 
12.0 (SPSS Inc.; Chicago, IL, USA).

RESULTS
Between January 2012 and December 2014, a total number of 
544 thyroid operations, which consisted of bilateral total thy-
roidectomy in 501, lobectomy in 18, unilateral total-contralat-
eral subtotal thyroidectomy in 6, and near total thyroidectomy 
in 19 cases. Additionally, 15 parathyroid operations (concur-
rent with the thyroid operation in 7 cases) were performed.

During this period, a total of 14 patients were admitted with a 
diagnosis of suture reaction. Since one of these patients had 

been operated in another health center and another one had 
been operated before January 2012, these two patients were 
excluded, and 12 patients were enrolled in the study. The inci-
dence of suture reaction for the patients who were operated 
during this period was found to be 2.1%. 

The mean age of the patients was 42±7.65 (24-51) years, 75% 
of them were female while 25% of them were male. The types 
of previous operations were bilateral total thyroidectomy in 
83.3%, lobectomy in 8.3% and near total thyroidectomy in 
8.3% of the patients. The mean symptom duration was 7.2±4.3 
(2-16) months. Two patients (16.7%) underwent a second sur-
gical operation for suture reaction, while 10 patients (83.3%) 
were treated conservatively. None of the patients developed 
postoperative complications. The patients except the ones 
who underwent surgery were not hospitalized.

In the physical examination of one of the patients treated by 
surgery, there was a tender neck swelling under the incision 
scar, which was fluctuating especially at the right (Figure 2). 
The patient was evaluated with the suspicion of hematoma, 
infection and foreign body reaction. The ultrasound exami-
nation revealed heterogeneity of 3 cm in size and edema be-
tween tissues. A computerized tomography (CT) was recom-
mended by the department of radiology due to the presence 
of a suspicious hypoechoic line extending from the incisional 
line to the trachea. Contrast agent was given into the tract 
after cannulation of the tract while obtaining the CT scan. 59
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Figure 1. Patient with swelling and fistula in the neck

Figure 3. CT view of the fistula tracts extending from the 
incision line to the trachea

Figure 2. A tender fluctuating neck swelling under the 
incision scar

Fistula orifice

Swallow caused
by abcess



On CT, fistula tracts extending from the incision line to the 
trachea and both lobes of the thyroid gland were detected 
(Figure 3, 4). The abscess was drained after opening the fistula 
tract under general anesthesia. The fistula tract was excised 
and the sutures causing foreign body reaction were extracted 
from both thyroid lobes adjacent to the trachea.

In the other patient treated surgically, differentiation of for-
eign body and recurrence could not be made by imaging 
techniques. The patient was operated with the suspicion of a 
foreign body. Abscess in the left lobe and 8 to 10 suture ma-
terials were detected in the same site, the area was cleaned. 

DISCUSSION
Thyroidectomy is the most commonly performed endocrine 
operation in surgical clinics. One of the most common com-
plications seen after thyroidectomy is bleeding. For this rea-
son, all surgeons do their best to provide an effective bleeding 
control (3, 6). 

Bleeding control is one of the indispensable factors of sur-
gery. Ambroise Paré (the most important surgeon of the 16th 
century who is accepted as the father of surgery in France) 
is the first physician to report that hemostasis could be eas-
ily achieved by vessel sealing (7, 8). Although this method has 
been introduced in the middle age, thyroid surgery has not 
been performed routinely until the 1900s due to high bleed-
ing rates (4).

Better vascular bleeding control has been achieved by the 
developments in surgical tools and techniques. Fundamental 
changes in the approaches of surgeons to vascular bleeding 

control have occurred especially due to new vessel sealing de-
vices, which were introduced in the last decade. It has been 
reported that the endurance of these devices are equal to that 
of clips and knots if the devices were used in appropriate ca-
pacity (4, 9)

In a questionnaire study on thyroid surgery and vessel seal-
ing devices performed in our country, it was found that these 
devices are used in 65% of all thyroidectomy operations. In the 
same study, 47% of the surgeons reported that they use liga-
tion in every case, while 55% stated that upper pole vessels 
must be ligated at least once (4).

Surgical ligation is achieved by using sutures. As it is known, 
all sutures are foreign bodies for the body and cause tissue re-
action. Tissue reaction continues until the sutures are totally 
absorbed when an absorbable suture is used, while fibrous 
capsule formation is observed with the use of non-absorbable 
sutures. However, the body may sometimes develop an exces-
sive reaction against this foreign body (10-12).

In our clinic, we use vessel sealing devices in the majority of 
dissection stages of thyroidectomy operations. However, we 
especially ligate upper pole vessels and structures close to the 
recurrent laryngeal nerve with sutures. In the previous years, 
non-absorbable silk sutures were used for ligating while ab-
sorbable sutures are currently being preferred. In our series, 
silk sutures have been used and the reactions occurred against 
silk. Similar cases have been reported in the literature. In the 
studies performed in our country, post-thyroidectomy suture 
reaction rate was determined as 0-1.3%, while this rate was 
found as 2.1% in our study, being higher than that reported in 
the literature (13-15).

In the literature, the treatment methods used in these cases 
was unclear. In case of reaction, a chronic fistula usually devel-
ops and the suture material is removed from the tract sponta-
neously or by a minor surgical procedure. We usually perform 
such interventions under local anesthesia. However, surgical 
intervention was performed under general anesthesia in two 
cases due to the extensive and deep reaction in one of them 
and suspicion of a foreign body (sponge) in the other. 

A suitable suture material should be easy to use, cheap and 
compatible with the tissue with a minimal tissue reaction. 
However, a suture material meeting all these criteria is yet not 
present. Silk is a proteinous material produced by silkworm. 
Therefore, it causes a significant inflammation in tissues. For 
this reason, it should be remembered that reaction may de-
velop against silk suture material (16, 17).

Vessel sealing systems and ligation techniques with conven-
tional sutures may be used in the dissection stages of thy-
roidectomy. Many studies in the literature have compared 
these two techniques, and no superiority has been detected 
in terms of efficiency. However, some studies indicated supe-
riority of vessel sealing systems in terms of operation time as 
compared to conventional hemostasis techniques in thyroid 
surgery, with no detriment to safety outcomes (18). Sutures 
with a low risk for reaction and especially absorbable sutures 
should be preferred especially for upper pole ligation, as in 
our practice. 60
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Figure 4. CT view of fistula tracts extending from the 
incisional line to the trachea



CONCLUSION
Vessel sealing systems or classical suturing may be used dur-
ing dissection in thyroidectomy. Development of suture reac-
tion should be considered when suturing is preferred. It must 
be remembered that suture reaction may develop in conven-
tional suturing. In such a condition, conservative treatment 
should be the primary choice.
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Preventing oxygen free radical damage by proanthocyanidin 
in obstructive jaundice

INTRODUCTION
The condition caused by the obstruction of extrahepatic bile ducts for any reason is called obstructive jaun-
dice. This condition generally needs to be treated surgically. Major complications like sepsis, renal failure, and 
pulmonary dysfunction are frequently seen in these patients. The toxic effects of elevated levels of bile salt 
and bilirubin in the cell cause local damage, while the released mediators result in systemic complications (1). 
These alterations lead to hepatocyte damage, portal and systemic endotoxemia, liquid electrolyte loss, and 
malnutrition (1, 2). It has been reported that tissue damage and endotoxemia related to obstructive jaundice 
causes an increase in the production of oxygen free-radicals which in turn increases lipid peroxidation (3, 4).

Oxygen free radicals impair both the cellular membrane and intracellular structures. Antioxidant ma-
terials with decreased secondary intestinal absorption and decreased plasma levels cause failure in fat 
absorption and increase oxidative damage in obstructive jaundice (5, 6). Oxidant damage and lipid per-
oxidation aggravate the already existing hepatic damage in obstructive jaundice (7, 8).

Proanthocyanidins, which are potent natural antioxidant compounds, are found in dried nuts and fruits, seeds, 
vegetables, fruits, and barks. Proanthocyanidins refer to a specific group of flavonoids that are polyphenolic 
compounds. Proanthocyanidins demonstrate their free-radical scavenger and antioxidant activity through va-
sodilator, anti-carcinogenic, anti-allergic, anti-inflammatory, antibacterial, cardio-protective, immune-stimulant, 
antiviral, estrogenic effects related to cyclooxygenase, phospholipase A2, and lipooxygenase inhibition (9-11).

In this experimental study, we aimed at evaluating the possible protective effect of grape seed proan-
thocyanidin extract (GSPE) which is a potent exogenous free-radical scavenger and antioxidant.

MATERIAL AND METHODS
The study was carried out at the Research and Application Center for Experimental Medicine Laboratory 
of Necmettin Erbakan University with the consent of the ethical board (31.10.2012-2012/86). 30 Wistar-Al-
bino rats weighing approximately 200-250 gr were used in the study. The animals were fed with unlimited 
standard rat feed and tap water during the course of the experiment. Five rats were placed in each cage 
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Objective: Tissue damage and endotoxemia in obstructive jaundice are attributed to the increase in oxygen free-
radicals. We aimed at evaluating the possible protective effect of grape seed proanthocyanidin extract (GSPE), which 
is a potent exogenous free-radical scavenger and antioxidant.

Material and Methods: The study was performed at the Necmettin Erbakan University Meram School of Medicine 
Research and Application Center for Experimental Medicine Laboratory with ethical approval. 30 Wistar-Albino rats 
were used and were divided into 3 groups. The common bile duct was identified and only dissected in the first group 
(sham). Following dissection of the common bile duct it was ligated with 4/0 silk just above the pancreas in the 
second group (control). After ligation of the common bile duct, 100mg/kg/day GSPE was administered via orogastric 
lavage for 10 days in the third group.

Results: Biochemical values revealed a statistically significant difference between Group I and the others. There was 
no difference between Group II and III regarding biochemical values. There was a statistically significant difference, 
however, between Group II and III with regards to nitric oxide levels. There was a statistically significant difference 
between Group I and the other groups concerning hepatic and pulmonary tissue damage on histopathologic evalu-
ation. There was no difference among the groups with regards to renal tubular damage.

Conclusion: Proanthocyanidin is an effective natural antioxidant in decreasing the level of tissue damage caused 
by oxygen free-radicals.
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and after they got adapted to laboratory conditions, they were 
randomly divided into 3 groups of 10 rats.

Anesthesia and Surgical Procedure: In all surgical procedures 
anesthesia was secured through intraperitoneal administra-
tion of 100 mg/kg ketamine HCI (Ketalar vial; Parke-Davis, 
Morris Plains) and 25 mg/kg Xylazine HCI (Rompon vial, Bayer). 
Following anesthesia, the abdominal areas of all animals were 
shaved. The abdominal area was cleaned with 10% povidone 
iodine. Laparotomy was performed with a 3 cm mid-line inci-
sion. The common bile duct was identified and only dissected 
in the first group (sham group). Following dissection of the 
common bile duct, it was ligated with 4/0 silk just above the 
pancreas in the second group (control group). After ligation of 
the common bile duct, the rats were administered 100 mg/kg/
day GSPE through orogastric lavage (under anesthesia) for 10 
days in the third group (treatment group). The abdominal wall 
of all groups were closed with 3/0 polyglactin sutures.

Sampling: All animals were sacrificed by high dose anesthetic 
material at the end of day 10. Following laparotomy and ster-
notomy, 5 cc of blood was drawn from the heart for biochemi-
cal analysis and tissue samples were obtained from the liver 
and kidneys for pathologic evaluation.

Biochemical Analysis: Total bilirubin (T.Bil), direct bilirubin 
(D.Bil), aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), alkaline phosphatase (ALP), gamma glutamyl 
transferase (GGT), urea, creatinine, serum nitric oxide (NO), and 
malondialdehyde (MDA) levels were analyzed. Blood samples 
were analyzed by Olympus/AU 5200 (Konsesyum, Alternative 
Biomedical Services, Dallas, TX, USA). Serum nitric oxide (NO) 
measurements were carried out by ELISA method using nitric 
oxide colorimetric assay kits. MDA measurements were manual-
ly conducted by Perkin Elmer lambda 25/UV-Vis spectrometers.

Pathologic Evaluation: All tissues were placed in 10% forma-
lin solution for 24 hours for fixation. Tissue tracking procedure 
was carried out for 16 hours in an autotechnicon processor 
(Leica ASP300). 5μm-wide sections were obtained from tissues 
buried in paraffin blocks using microtome knives onto lysine 
slides. The samples were stained with hematoxylin eosin. The 
preparations with completed staining were evaluated by a 
single pathologist using Olympus BX51 light microscope. The 
tissues were scored according to the following features.

For the Lungs: A tissue damage evaluation scale was used as 
was stated in an article by Özdülger et al. (12). In this scale:

Grade 1 refers to normal pulmonary histology,

Grade 2 to mild neutrophil leukocyte infiltration,

Grade 3 to moderate neutrophil leukocyte infiltration, peri-
vascular edema formation, partial destruction in pulmonary 
structure, and

Grade 4 refers to intensive neutrophil leukocyte infiltration, 
total destruction in pulmonary structure.

For the Kidneys: Granulovacuolar degeneration and widen-
ing in renal tubules were evaluated in 5 grades semi-quanti-

tatively as stated by Chen et al. (13): Grade 1: No renal tubule 
damage, Grade 2: Renal tubule damage >25%, Grade 3: Renal 
tubule damage 25-0%, Grade 4: Renal tubule damage 50–75%, 
Grade 5: Renal tubule damage 75–100%.

For the Liver: Microabscess caused by cholestasis, widened bile 
canaliculi, necrosis located in the portal area in the liver were 
evaluated by light microscopy. The evaluation of bile infarctions 
and portal area necrosis was carried out according to the largest 
necrosis area and the size of the biliary infarct area (14): Grade 1: 
No biliary infarction and necrosis, Grade 2: The size of the biliary 
infarction and necrosis is smaller than 1 large enlargement field, 
Grade 3: The size of the biliary infarction and necrosis is equal to 
1 large enlargement field, Grade 4: The size of the biliary infarc-
tion and necrosis is larger than 1 large enlargement field.

Statistical Analysis: The data collected within the framework of 
this study was evaluated by Statistical Package for the Social Sci-
ences SPSS 15.0 package program (SPSS Inc.; Chicago, IL, USA). Fol-
lowing the execution of the normality test, the differences among 
groups were studied and non-normally distributed variables in bi-
nary groups were studied by the Mann-Whitney U test, while those 
with normal distribution were evaluated by the Student T test.

While evaluating the differences among the groups, signifi-
cance level was set at 0.05 and in cases where p<0.05 it was 
stated that there was a significant difference among groups 
while in cases where p>0.05 it was expressed as no significant 
difference among groups.

RESULTS
There was a decrease in daily food and water consumption in 
the control and treatment groups. Weight loss and tardiness 
in movement was observed in the groups with obstructive 
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Table 1. Biochemical parameters

Parameters Group 1 Group 2 Group 3

Total bilirubin  
(mg/dL) 0.11±0.00a,c 13.84±4.84 12.72±5.10

Direct bilirubin  
(mg/dL) 0.10±0.00a,c 9.92±3.26 9.31±3.80

AST (U/dL) 237±37.41a,c 906.7±461.51 
799.71±303.95

ALT (U/dL) 64.75±16.40a,c 172.29± 116.04 
175.86±66.91

ALP (U/dL) 117.5±39.8a,c 307.5±144.5 363.1±107.3

GGT (U/dL) 4.0±0.00a,c 20.14±9.35 24.14±8.15

Urea (mg/dL) 87.6±3.31 47.88±3.81 44.54±3.71

Creatinine (mg/dL) 0.43±0.02a,c 0.34±0.37 0.2±0.22

NO (mmoL/L) 1.45±0.05a,c 4.92±0.43b 3.62±0.36

MDA (µM/mg prot) 11.70±0.88a,c 19.48±3.22b 20.1±2.97

AST: aspartate aminotransferase; ALT: alanine aminotransferase; ALP: 
alkaline phosphatase; GGT: gamma glutamyl transferase; NO: nitric oxide; 
MDA: malondialdehyde; SD: standard deviation 
Values are presented as mean±SD 
a: group 1 vs group 2 (p<0.05) 
b: group 2 vs group 3 (p<0.05) 
c: group 1 vs group 3 (p<0.05)



jaundice. The re-laparotomy revealed only intraabdominal ad-
hesions in the sham group. In addition to intraabdominal ad-
hesions, there was edema in the liver and kidneys as well as 
gallbladder hydrops in the control and treatment group rats. 
Any macroscopically significant change was not detected in 
the lungs.

Biochemical evaluation revealed a statistically significant dif-
ference between Group I and other groups. There was no 
difference between Group II and III in terms of biochemical 
parameters. There was, however, a statistically significant dif-

ference between Group II and III with regards to the NO value 
(Table 1).

Results of Histopathologic Evaluation: There was a statistically 
significant difference between Group I and the others regarding 
hepatic and pulmonary damage (p<0.05) (Figure 1, 2). There was 
no difference among the groups in terms of renal tubular damage 
(p>0.05) (Figure 3). While there was a significant difference between 
Group II and III regarding hepatic and pulmonary damage, but no 
difference was detected between these two groups in terms of re-
nal damage. All histopathologic findings are summarized in Table 2.64
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Figure 1. a-d. Hepatic histopathologic views. (a) normal (group 1), (b) grade I (group 1), (c) grade II (groups 1-3), (d) grade III 
(groups 2-3) damage. The necrosis and microabscess shown are related to cholestasis (hematoxylin and eosin x40)

a

c

b

d

Table 2. Histopathologic evaluation results

Histopathologic changes  Group 1 (%)   Group 2 (%)   Group 3 (%)

 Liver a,c Kidney Lung a,c Liver a,b Kidney Lung a,b Liver b,c Kidney Lung b,c

Grade 1  60 30 50 0 0 0 0 0 0

Grade 2 40 70 50 0 0 0 20 20 50

Grade 3 0 0 0 30 40 40 60 50 50

Grade 4 0 0 0 70 40 60 20 30 0

Grade 5  0   20   0 

Values are presented as %. 
a: Group 1 vs Group 2 (p<0.05) 
b: Group 2 vs Group 3 (p<0.05) 
c: Group 1 vs Group 3 (p<0.05)



DISCUSSION
Obstructive jaundice is related to the impairment of bile 
flow from the liver into the gastrointestinal system due to 
obstruction in the intra- and extra-hepatic bile ducts. Major 
hepatic complications of prolonged obstructive jaundice in-
clude cholangitis, coagulation defects, biliary fibrosis and cir-
rhosis as a result of progressive hepatic damage. Complica-
tions such as sepsis, renal failure, and pulmonary dysfunction 
are frequently seen in patients with obstructive jaundice in 
the post-operative period (15). The toxic effects of elevated 
intracellular bile salts and bilirubin lead to portal and sys-
temic endotoxemia, fluid-electrolyte imbalances, and mal-
nutrition (2). Alterations in intestinal flora, intestinal mucosal 
barrier, and the immune system can be observed since flow 
of bile to the intestine is blocked (2). There is a correlation 
between high serum bilirubin levels and operative mortality 
in patients with jaundice (16). The most important two fac-
tors for morbidity and mortality in the post-operative period 
for bile duct procedures in patients with obstructive jaundice 
are sepsis and renal failure (17). Other conditions that arise 
in obstructive jaundice are the disorder in the balance of he-
patic oxidative antioxidant systems and the increase in lipid 
peroxidation (3, 18). The gradual increase in the number of 
recent studies suggests that prevention of oxidative stress 
can play a significant role in preventing cholestatic hepatic 
damage. In a study on the effects of antioxidants in bile duct 
obstruction, Kawada et al. (19) stated that there was a disor-
der in the functions of hepatic stellate and Kupffer’s cells in 

rats. In that study resveratrol, quercetin, and acetylcysteine 
have improved the scope of the damage caused by the regu-
latory functions of these two cells. This effect was associated 
with the antioxidant features of the agents used. Based on 
this, we investigated the effects of proanthocynidin, which is 
a potent antioxidant, on obstructive jaundice.

For the last 2-3 decades, it has been known that oxygen free-
radicals (OFR) play a role in several pathologies including 
cancer (20). OFR are produced by parenchymal, endothe-
lial and inflammatory cells. Their cytotoxic effects emerge 
when their levels are elevated and they are released out of 
the cell. The decrease in oxygen free-radical levels also lead 
to a decrease in tissue damage and accelerate healing (20). 
If oxidants surpass certain levels or if antioxidants prove to 
be insufficient, that is if the balance is lost; then protein, 
lipid, carbohydrate, nucleic acid, and enzymes, which are 
the structural elements of the organism, are impaired. In 
many diseases, elevated levels of reactive oxygen radicals 
(ROR) are not the main cause of the disease. They, however, 
are formed secondary to the primary disorder and subse-
quently play a part in pathogenesis (21). Proanthocyani-
dins are natural, potent antioxidant substances (22). Their 
antioxidant properties are very strong, Bagchi et al. (10) 
reported that they were stronger than Vitamin C, Vitamin E, 
and β-carotene (23). The inhibition level of the superoxide 
anion and hydroxyl radical by 100 mg/L concentration of 
grape seed proanthocyanidin extract was found to be 78% 65
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Figure 2. a-d. Pulmonary histopathologic views. (a) grade I (group 1), (b) grade II (groups 1-3), (c) grade III (groups 2-3), (d) 
grade IV (group 2) damage (hematoxylin and eosin, x100)

a

c

b

d



and 81%, respectively. It yielded a better antioxidant effect 
than same dosage of Vitamin C (12% vs 19%) or Vitamin E 
(36% vs 44%) (22). Furthermore, proanthocyanidin has also 
been reported to have anti-carcinogenic, anti-inflammatory, 
anti-bacterial, anti-viral, cardioprotective, and immune sys-
tem stimulant properties by inhibiting phospholipase A2, 
cyclooxygenase, and lipooxygenase enzymes (22, 23). When 
the MDA and NO levels, which show lipid peroxydation fol-
lowing obstructive jaundice, were compared it was found in 
our study that both parameters were significantly low in the 
sham group. However, there was no statistically significant 
difference in MDA levels of the treatment group in compari-

son to the control group. There was significant difference 
in the treatment group in comparison to the control group 
with regards to NO levels. Our study results indicated that 
proanthocyanidin decreases lipid peroxidation, oxidative 
stress, neutrophil migration, and pulmonary damage.

Obstructive jaundice is associated with biliary infarctions and 
portal changes. Biliary infarction is related to the ductal dam-
age due to increased biliary pressure, the direct effect of bile 
components on hepatocytes, and the indirect effects of bili-
rubin and bile acids in the blood (24). Edema, and neutrophil 
and lymphocyte infiltration can be observed in the first week 66
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a b

Figure 3. a-f. Renal histopathologic views. (a) grade I (group 1), (b) grade II (groups 1-3), (c) grade III (groups 2-3), (d) grade IV 
(Group 2-3), and (e, f ) grade V (group 2) damage
(Figure a-e: hematoxylin and eosin x100, Figure f: hematoxylin and eosin x200)

c

e

d
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following obstruction. Portal inflammation and bile duct pro-
liferation in the periportal area can also be seen (24). In our 
study, there was a statistically significant decrease in the treat-
ment group in terms of liver micro-abscess and necrosis as 
compared to the control group (p<0.05). We determined that 
proanthocyanidins, which were selected due to their antioxi-
dant properties, yielded a significant improvement on histo-
pathologic disorders in obstructive jaundice. However, this 
improvement was not reflected in biochemical parameters 
and did not reach statistical significance. We also identified a 
significant improvement in the treatment group regarding NO 
levels, which are the best indicators of an antioxidant effect.

Chang and Ohara (25) detected cells resembling large mono-
nuclear macrophages containing latex particles in the pulmo-
nary capillaries of lung parenchyma in rats with obstructive 
jaundice. In these rats with obstructive jaundice, there was an 
increase in intravascular phagocytosis that led to pulmonary 
edema, which was reported to cause an inclination for sepsis 
and ARDS. We observed a significant decrease in pulmonary 
neutrophil leukocyte infiltration in the treatment group in 
comparison to the control group (p<0.05). Although the etiol-
ogy of renal function disorders in obstructive jaundice is yet to 
be known, it has been suggested that cellular and extracellular 
hypovolemia, increase in oxygen free radicals, and decrease 
in antioxidant functions play a significant role (26, 27). While 
there was a decrease in the scope of renal tubule damage in 
the treatment group of our study, it was not statistically sig-
nificant.

CONCLUSION
In conclusion, we have shown in our study that proanthocyan-
idin administration significantly decreased liver microabscess 
and necrosis as well as neutrophil migration in the lungs in ob-
structive jaundice. Furthermore, we have demonstrated that 
although it did not reach statistical significance, proanthocy-
anidin administration also reduced renal tubule damage. This 
improvement was also detected in NO levels. We concluded 
that proanthocyanidin is a natural antioxidant that is effective 
in reducing the scope of tissue damage caused by oxygen free 
radicals.
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Analysis of risk factors affecting coagulopathy after donor 
hepatectomy in a newly established liver transplant center

INTRODUCTION
Liver transplant is a lifesaving treatment in end-stage acute and chronic liver failures, primary and sec-
ondary tumors of the liver, some metabolic diseases and post-traumatic massive liver injuries. Patients 
stay on the waiting lists for a long time due to the shortage in cadaveric donor organs, and may even 
die on the waiting list. In order to overcome this problem, living donor liver transplant (LDLT) has been 
commonly accepted worldwide. However, protecting the donor’s health should always be the most im-
portant target in LDLT (1). Coagulopathy after major hepatic resections is an important risk factor that 
has an impact on postoperative morbidity (2, 3). This becomes more of an issue particularly in the plan-
ning of interventions such as epidural catheter removal, which may be risky in terms of bleeding. In this 
study, the risk factors affecting the development of coagulopathy after donor hepatectomy in a newly 
established liver transplant center were analyzed. 

MATERIAL AND METHODS
Following the necessary legal preparations and inspections, Medipol Universty School of medicine De-
partment of General Surgery was licensed to perform liver transplantations (license no 5064) by the 
Ministry of Health on 03.02.2014. The liver transplantation program was started on April 2014 and from 
that date to July 2015, 46 LDLT were performed in our center. Donors were accepted as temporarily 
coagulopathic when the prothrombin time was (PT)≥15 sec. or the platelet count was <80000/mm3 on 
postoperative day 3 (4). According to these findings, donors were categorized as those with (n=24) and 
without (n=22) coagulopathy. This research was conducted according to the principles of the World 
Medical Association Declaration of Helsinki “Ethical Principles for Medical Research Involving Human 
Subjects”.

All relevant data during preoperative preparation, operation, postoperative follow-up and control peri-
ods of the donors were recorded systematically by the same physician. These data included donor age, 
gender, body mass index (BMI), biopsy findings (hydrops, sinusoidal dilatation, pigment accumulation, 
inflammatory infiltration, parenchymal focal necrosis, microvesicular steatosis, and macrovesicular ste-
atosis), graft type, volumetric analysis of the liver calculated by multi-slice computerized tomography 
(CT) [total liver volume (TLV), functional liver volume (FLV), graft volume (GV), remnant liver volume 
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Objective: As might be expected, living donor liver surgery is associated with serious morbidity and mortality risks. 
Coagulopathy after donor hepatectomy is an important risk factor affecting morbidity. In this study, risk factors 
affecting the development of coagulopathy after donor hepatectomy was evaluated in a newly-established liver 
transplant center. 

Material and Methods: A retrospective evaluation of 46 liver donors to whom hepatectomy was applied in Medipol 
Universty of School of Medicine Department of Organ Transplantation between April 2014 and July 2015 was made. 
Coagulopathy was defined as prothrombin time ≥15 sec. or platelet count <80000/mm3 on postoperative day 3. 
Donors were separated into 2 groups as those with (n=24) and without (n=22) coagulopathy. Preoperative, intraop-
erative and postoperative factors acting on coagulopathy were analyzed. 

Results: In the intergroup analysis, it was seen that remnant liver volume, remnant liver volume % and remnant liv-
er volume to body weight ratio were factors associated with coagulopathy. The cut-off values for these 3 parameters 
were calculated as 773.5cm3, 40.5% and 0.915 cm3/kg, respectively. Only remnant liver volume % was determined as 
a risk factor for coagulopathy after donor hepatectomy on multiple logistic regression analysis. 

Conclusion: The results of this study showed that the most important risk factors affecting coagulopathy after donor 
hepatectomy were the parameters associated with remnant liver volume.
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(RLV), percentage of remnant liver volume to total liver (RLV%), 
remnant liver to donor body weight ratio (RLBWR) ], graft 
weight after hepatectomy (GW), peri-operative use of blood 
transfusion, fresh frozen plasma (FFP), amounts of crystalloid 
and colloid solutions, operation time, as well as intraoperative 
and postoperative complications. Philips Brillance ICT256-slice 
scanner system was used for visualization, assessment and 
quantification of the liver that is extracted from abdominal 
CT images specifically providing quantitative measurements 
of the liver volume, including blood supply and abnormalities 
within the liver. It also provides information of FLV by auto-
matically removing vascular structure’s volume from total liver 
volume. The RLV value was calculated on CT by extracting the 
volume of the liver lobe to be used as the graft from the total 
liver volume, and RLBWR was calculated as the ratio of RLV, as 
detected by CT, to body weight.

Donor Preparation
In our center, donor preparation starts with taking a detailed 
medical history and physical examination and progresses 
gradually to invasive tests. Mentally competent individuals be-
tween the ages of 18 and 65 years are accepted as donor can-
didates. According to the organ transplant laws of our coun-
try, the donor must be related to the recipient up to the 4th 
degree or his/her spouse, and if there is no such relationship 
then approval from the Ethics Committee of the Local Health 
Authority is required. There must be no compromise of the 
principles stating that there must be no pecuniary advantage 
in the relationship between the recipient and donor, and the 
donor must submit into the arrangement voluntarily without 
being under any sort of pressure.

All donors are evaluated by transplant surgeons, hepatolo-
gists, cardiologists, pulmonologists, and psychiatrists, female 
donors are also evaluated by gynecologists. In the first evalua-
tion, all risks entailed in the donor surgery, operation and post-
operative follow-up are explained in detail to the donor by the 
transplant surgeon. The parenchymal structure of the liver, 
the liver volume and vascular system, and the biliary system 
are analyzed thoroughly by ultrasound, CT and MRI, respec-
tively. The donor is accepted when the RLV% is ≥35%, RLBWR 
is ≥0.6 and above, and the graft weight to recipient weight ra-
tio (GBWR) is ≥0.8 and above. Regardless of the RLV%, a donor 
is not accepted if RLBWR is <0.6. The histopathologic appear-
ance of the liver structure must be normal in liver biopsy. 

Donor Surgical Procedure 
Informed consent forms are received from all donors before 
the operation. Following anesthesia induction, 2 gr. of 2nd 
generation cephalosporin is used for prophylactic purposes. 
During the operation, the donors are monitored through 
electrocardiography, invasive blood pressure obtained from a 
catheter placed into the radial artery, central venous pressure 
obtained from the right internal jugular vein, and body tem-
perature. Bilateral or right subcostal incisions extending from 
the midline to the xiphoid are performed for the operation. 
Vascular structures in the hilus are dissected following mobili-
zation of the liver. Inferior hepatic veins with diameters >5 mm 
are dissected in a way to be anastomosed to the vena cava 
inferior, and veins with diameters <5 mm are transected with 
ligation. The biliary tract is defined with intraoperative cholan-
giography and cholecystectomy is performed. The demarca-

tion line is determined by placing a temporary clamp on the 
hepatic artery and portal vein of the lobe to be removed in or-
der to determine the right and left lobe resection lines. For the 
left lateral segment, this line is determined as the right side of 
the falciform ligament that is to remain on the graft. Dissection 
is performed so that the middle hepatic vein always remains 
on the left lobe. In right lobe grafts, veins draining segments 
5-8 to the hepatic vein are dissected and preserved to be able 
to make a reconstruction if they are >5mm in diameter. Cavit-
ron ultrasonic surgical aspirator (CUSA System 200 Macrodis-
sector; Cavitron Surgical Systems, Stamford, CT, USA) is used 
for parenchymal dissection.

Following completion of parenchymal dissection, the biliary 
tract is checked again for leakage via the cystic duct. Then the 
hepatic artery, portal vein and hepatic vein of the graft to be 
received are clamped and cut and the graft is transported to the 
back-table for the preservation process. The remnant hepatic 
vein stump is closed with 4/0, and the remnant portal vein, he-
patic artery and biliary tract are closed with 6/0 monofilament 
non-absorbable suture materials. The incision is closed in layers 
by placing a drainage catheter in the subhepatic region. 

Postoperative Follow-up
Following extubation, the donor is transferred to the inten-
sive care unit and monitored for 1 night. After recovering con-
sciousness, the naso-gastric catheter is removed and oral liquid 
nutrition is started. The donor is mobilized after 6 hours. The 
urinary catheter is removed on the 1st postoperative day and 
the central venous catheter on the 3rd day on condition that 
the platelet count is 80000/mm3 or above. Following 48 hours 
of controlled analgesia, oral analgesic agents are administered. 
Liver function tests are checked daily during the hospitalization 
period. The drainage tube is removed when the daily amount 
of serous drainage is <100 cc. Donors are generally discharged 
on the 4th-7th postoperative day. Follow-up examinations are 
made in 1 week after discharge, then at the 1st, 3rd, 6th and 12th 
months including Doppler USG and liver function tests. 

Statistical Analysis
Statistical Package for the Social Sciences version 22.0 (IBM 
Corp.; Armonk, NY, USA) program was used for data analysis. 
The Shapiro-Wilk test was used for the conformity of the data 
to normal distribution, and the Leneve test was used for vari-
ance homogeneity. Independent-Samples T test was used 
with Bootstrap results and the Mann-Whitney U test was used 
with the Monte Carlo simulation method in the comparison of 
two independent groups. The Pearson Chi-Square and Fisher 
Exact tests were performed with the Monte Carlo Simulation 
method in the comparison of categorical data. Odds ratio was 
used for the determination of the most important risk factor 
among categorical significant risk factors. Logistic regression 
test was used to determine the cause and effect relationship 
of categorical response variable with explanatory variables in 
binary and multinominal categories. The relationship between 
the classification of groups separated by the cut-off value cal-
culated according to variables and the real classification, sen-
sitivity and specifity values were analyzed and stated by ROC 
(Receiver Operating Curve). Quantitative data were stated as 
mean±std.(standard deviation), range (Maximum-Minimum) 
and median range (Maximum-Minimum) values. Categorical 
data were stated as number (n) and percentage (%). The data 70
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were analyzed at 95% confidence level and a value of p<0.05 
was accepted as statistically significant. 

RESULTS
Seventeen of the 46 donors were (37%) female, and 29 (63%) 
were male. The mean age of the donors was 35.24±7.5 years 
(25-55 years) in the group with coagulopathy, and 35±8.16 
years (23-53 years) in the group without coagulopathy. Body 
mass index (BMI) was 27,23±4,01 (35,8-20) in the group with 
coagulopathy, and 27,12±4,11 (34,4-20) in the group without 
coagulopathy. The demographic data were similar in both 
groups. All patients with coagulopathy were diagnosed based 
on a PT value >15 sec. There were no donors with thrombocy-
topenia <80,000. There were no mortalities. 

The 41 preoperative donor liver biopsies revealed 13 hydrops, 
8 sinusoidal dilatation, 9 pigment deposition in hepatocytes, 
and 18 sparse focal necrosis. Microvesicular steatosis between 
3-15% was observed in 13 donors and macrovesicular steato-
sis between 5-25% in 20 donors. Parenchymal structures were 

normal in all donors. No significant difference was seen be-
tween the groups in terms of all the parameters. The findings 
are summarized in Table 1.

Per-operative blood transfusions were performed on 21 do-
nor operations. In 2 donor operations, significant bleeding 
occurred due to sliding of the vascular clamp on the vena 
cava securing the hepatic vein stump. No significant differ-
ence was seen between the groups in terms of intraoperative 
blood transfusion requirements, crystalloid and colloid fluid 
amounts given, operation times and intraoperative complica-
tions (Table 2).

When volumetric analysis results were examined, it was seen 
that there was no significant difference between the groups 
with regards to TLV, FLV, GV and graft type. GW results were 
also similar. However, the parameters of RLV [602 cm3, (413-
1450 cm3) versus 670 cm3, (503-1469 cm3), p=0.046], RLV% 
[39%, (35-80%) versus 42.5%, (37-85%), p=0.004], and RLB-
WR [0.79%/kg, (0.59-1.64%/kg) versus 0.915 (0.67-1.8%/kg), 
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Table 2. Intraoperative characteristics of donors with or without coagulopathy

  No coagulopathy (n=22) Coagulopathy (n=24) p 

Biopsy (no/yes) 4 (18.2)/18 (81.8) 1 (4.2)/23 (95.8) 0.178

Hidrops (no/yes) 15 (78.9)/4 (21.1) 15 (62.5)/9 (37.5) 0.324

Sinusoidal dilatation (no/yes) 15 (83.3)/3 (16.7) 17 (77.3)/5 (22.7) 0.709

Collection of pigment (no/yes) 13 (72.2)/5 (27.8) 18 (81.8)/4 (18.2) 0.705

Inflammatory infiltration (no/yes) 13 (72.2)/5 (27.8) 10 (43.5)/13 (56.5) 0.112

Focal Necrosis (no/yes) 11 (61.1)/7 (38.9) 11 (50)/11 (50) 0.537

Microvesicular steatosis (no/yes) 11 (61.1)/7 (38.9) 16 (72.7)/6 (27.3) 0.509

Macrovesicular steatosis (no/yes) 9(50) / 9(50) 11 (50)/11 (50) 1

Fisher Exact Test (Monte Carlo) 
n (%)

Table 1. Histopathologic findings of donor liver biopsies with or without coagulopathy

  No coagulopathy (n=22) Coagulopathy (n=24) p

Sex (female/male) 10 (45.5)/12 (54.5) 7(29.2)/17 (70.8) 0.361

Age, years 35.00±8.16 (53-23) 35.25±7.50 (55-25) 0.914

BMI, kg/m2 27.12±4.11 (34.4-20) 27.23±4.01 (35.8-20) 0.942

Hemoglobin, g/dL 14.45±1.89 (18-9.9) 14.35±2.00 (19.9-10.2) 0.859

White Blood cell, 10e3/uL 7.79±1.49 (10.8-5.4) 7.28±2.01 (11.9-4.6) 0.334

Platelet, 10e3/uL 251.18±68.18 (378-129) 232.79±61.04 (405-130) 0.340

PT, s 13.11±0.68 (14.6-12.3) 13.44±0.77 (14.9-12.2) 0.123

INR 1.03±0.09 (1.2-0.9) 1.09±0.09 (1.25-0.89) 0.039

AST, U/L 17 (44-10.7) 16 (34-11) 0.683

ALT, U/L 17.5 (54-8.6) 16 (60-6.9) 0.891

Albumin 4.56±0.38 (5.3-3.5) 4.47±0.26 (5-4.1) 0.316

Total Bilirubin mg/dL 0.415 (3.2-0.2) 0.5 (1.4-0.2) 0.688

Direct Bilirubin mg/dL 0.2 (0.9-0.1) 0.2 (0.4-0.1) 0.710

Fisher Exact Test (Monte Carlo); Independent T Test (Bootstrap); Mann-Whitney U Test (Monte Carlo); Mean±Sd (standard deviation); Range (maximum-
minimum); Median Range (maximum-minimum); n (%) 
BMI: Body Mass Index; PT: prothrombin time; AST: aspartate aminotransferase; ALT: alanine aminotransferase



p=0.034] were significantly lower in the group with coagulop-
athy. The findings are summarized in Table 3 and Figure 1a-c.

In the intergroup analyses, the ROC curve and cut-off values 
were calculated for RLV, RLV% and RLBWR parameters, which 
were determined to have an effect on coagulopathy. In these 
analyses, the cut-off values were calculated as 773.5 cm3, 
40.5% and 0.915%/kg, respectively, for RLV, RLV% and RLBWR. 
All three values were statistically significant. The analysis re-
sults are summarized in Table 4 and Figure 2. 

Remnant liver volume, RLV% and RLBWR values, for which 
significant results were found in the statistical analyses per-
formed based on the cut-off values, were analyzed again with 
the multiple logistic regression model. In this analysis, as sum-
marized in Table 5, RLV% of <40.5% was seen as a statistically 
significant risk factor for the development of coagulopathy 
[(p=0.01, AUC±Se:0.745±0.073, Odds Ratio (95%C.I):0.188 
(0.053-0.664)].

DISCUSSION
Liver transplant is the only curative treatment for end-stage 
liver failure, acute liver failure, some metabolic diseases and 
for some tumors of the liver. Increasing number of liver trans-

plants are being performed using partial grafts obtained from 
living donors due to the shortage of cadaveric donor organs 
in developing countries, such as Turkey. Living-donor liver 
transplantation has the advantages of shortening the waiting 
time, extending life expectancy and that it can be performed 
under elective conditions (5). LDLT requires a donor who has 
been tested and confirmed to be sufficiently healthy to be 
exposed to an operation with serious morbidity and mortal-
ity risks. Therefore, the main duty and responsibility of organ 
transplant surgeons are to protect the donor’s health and to 
minimize any risks associated with the operation. Despite de-
velopments in surgical techniques and experiences, a compli-
cation rate of approximately 38% and a mortality rate of 0.2% 
has been reported. Fortunately, almost all donors return to 
their normal lives at 3-6 months postoperatively (6-8). There 
is a higher rate of complications and mortality in right lobe 
donors with a long-term negative effect on quality of life. The 
only reason of the higher mortality and morbidity rate in right 
lobe donors is the greater liver volume to be removed (8, 9). 
In the current study, 39 donors underwent right hepatectomy 
while 7 underwent left lobe or left lateral segment resection. 
Of the donors with coagulopathy, right lobectomy was ap-
plied to 22 cases and left lobe or left lateral segment hepa-
tectomy to 2. 

Table 4. Analysis of factors predict coagulopathy of donor’s using Roc curve with or without coagulopathy

  No coagulopathy (n=22) Coagulopathy (n=24) p

TLV 1.616.95±201.10 (1952-1256) 1.582.29±206.55 (2115-1190) 0.553

FRV 1.561.05±194.59 (1883-1217) 1.524.83±199.73 (2050-1149) 0.523

GV 868 (1100-236) 918.5 (1278-258) 0.508

Type of graft (Left/Right) 5 (22.7)/17 (77.3) 2 (8.3)/22 (9.7) 0.234

GW 920 (1050-220) 935 (1150-320) 0.324

RLV 670 (1469-503) 602.5 (1450-413) 0.046

RLV% 42.5 (85-37) 39 (80-35) 0.004

RLBWR 0.915 (1.8-0.67) 0.79 (1.64-0.59) 0.034

Fisher exact Test (Monte Carlo); Independent T Test(Bootstrap); Mann-Whitney U Test (Monte Carlo); Mean±Sd (standard deviation); Range (maximum-
minimum); Median Range (maximum-minimum); n (%) 
TLV: total liver volume; FRV: functional liver volume; GV: graft volume; GW: graft weight which calculate intraoperatively; RLV: remnant liver volume: RLBWR: 
remnant liver body weight ratio
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Table 3. Multi-slice computed tomography (CT) findings of donors with or without coagulopathy

  No coagulopathy (n=22) Coagulopathy (n=24) p

TLV 1.616.95±201.10 (1952-1256) 1.582.29±206.55 (2115-1190) 0.553

FLV 1.561.05±194.59 (1883-1217) 1.524.83±199.73 (2050-1149) 0.523

GV 868 (1100-236) 918.5 (1278-258) 0.508

Type of graft (left/right) 5 / 17 2/ 22 0.234

GW 920 (1050-220) 935 (1150-320) 0.324

RLV 670 (1469-503) 602.5 (1450-413) 0.046

RLV% 42.5 (85-37) 39 (80-35) 0.004

RLBWR 0.915 (1.8-0.67) 0.79 (1.64-0.59) 0.034

Fisher exact Test (Monte Carlo); Independent T Test (Bootstrap); Mann-Whitney U Test (Monte Carlo); Mean±Sd (standard deviation); Range (maximum-
minimum); Median Range (maximum-minimum); n (%) 
TLV: total liver volume; FLV: functional liver volume; GV: graft volume; GW: graft weight calculated intraoperatively, RLV: remnant liver volume; RLBWR: remnant 
liver body weight ratio



Major hepatic resection leads to a reduction in liver tissue that 
synthesizes coagulation factors and accordingly to the devel-
opment of coagulopathy (3, 10). Temporary coagulopathy has 
been reported after resections performed for LDLT and liver 
tumors (4, 10-12). In these studies; hemorrhage, transfusion, 
temporary cessation of liver blood flow, fibrinolysis, high BMI, 

and decrease of synthetic activity have been reported as fac-
tors affecting coagulopathy. The Pringle’s maneuver used for 
reducing hemorrhage has been reported as an independent 
risk factor that affects coagulopathy (13). In the current series, 
there was no bleeding that required temporary occlusion of 
liver blood flow. RLV% was found to be a risk factor affecting 
coagulopathy development. 

Coagulopathy is often accepted as a situation that jeopardizes 
donor safety, although it is not a factor that extends length 
of hospital stay in donors. In these patients who undergo ma-
jor surgery, perioperative monitoring is obtained by central, 
epidural and arterial catheters, which carry the risk of bleed-
ing in a coagulopathic environment when they are removed. 
Karna et al. (3) suggested that the INR value should be <1.5 for 
the epidural catheter to be removed safely, and therefore this 
catheter should not be removed during the first 4 days after 
hepatectomy. In another study, it was reported that invasive 
catheters could be removed safely in cases where the platelet 
count is 100 000/mm3 (14). In our center, epidural anesthesia 
is not used. The central venous catheter used for monitoring 
is generally removed on the 3rd postoperative day, when the 
platelet count is ≥80000/mm3. No complications were record-
ed associated with the removal of the catheters. 

Due to the higher volume of liver removed after right lobe 
donor hepatectomy, there is a higher risk of coagulopathy 
development as compared to left lobe procedures. Remnant 
liver volume measured with CT is generally stated as %. In pre-
vious studies, it has been shown that hepatectomy could be 
implemented safely when the RLV is >30%, and complications 
have been reported to significantly increase in donors with 
a RLV of <30%. The same studies have also reported that the 
rate of coagulopathy was higher in donors with lower RLV per-
centages (3, 15, 16). Fan et al. (17) reported that the minimum 
remnant volume should be ≥ 30% for donors. In the current 
series, RLV <40.5% was determined as an independent risk fac-
tor on the development of coagulopathy. In line with this data, 
although it has been stated that hepatectomy performed with 
RLV >30% is safe, it should be kept in mind that a completely 
healthy individual underwent a major operation.

Figure 1. a-c. (a) Analysis of factors predicting coagulopathy 
in donor’s remnant liver volume (RLV), (b) Analysis of factors 
predicting coagulopathy in donor’s % remnant liver volume 
(%RLV), (c) Analysis of factors predicting coagulopathy in 
donor’sremnant volume to body weight ratio (RLBWR)
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In a series of 74 cases of major liver resections for liver disease, 
Truant et al. (18) reported that hepatectomy could safely be 
performed when RLV% is >20% and RLBWR is >0.5, and that 
liver failure and thus mortality rates were higher in cases 
where the values were below these levels. In another study, 
the cut-off value for RLBWR was stated as 0.4 in patients with 
liver disease (19). In a study of 83 cases, Radtke et al. (20) re-
ported that temporary small-for-size syndrome developed in 3 
living donors. The RLBWR values of those 3 patients were given 
as 0.6 and 0.5. In another study, it was reported that morbid-
ity was significantly higher when RLV% was <30% and RLBWR 
<0.6 (21). In our center, it is accepted that RLBWR should be 
≥0.6 for LDLT. In this study, the cut-off value for RLBWR was de-
termined as 0.915, there was determined to be a possibility of 
estimating coagulopathy development with 83% sensitivity. 
Although an extensive resection is acceptable in patients with 
liver disease, even with poor results, a living liver donor who is 
known to be completely healthy should never be jeopardized.

CONCLUSION
The most important risk factors affecting coagulopathy after 
donor hepatectomy are remnant liver volume and its associ-
ated parameters. It must be taken into consideration that co-
agulopathy is an important factor that affects donor survival 
and morbidity. Donor selections must be made more liberally. 
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Can red cell distribution width be used as a predictor of acute 
cholecystitis?

INTRODUCTION
Acute cholecystitis (AC) is among the most common reasons of acute abdomen presenting to emer-
gency departments and is commonly related to the obstruction of the cystic duct mainly with gall-
stones. The prevalence of cholelithiasis is reported as 10-15%, and approximately 35% of these pa-
tients develop complications or recurrent symptoms in their lifetime (1, 2). Although more than 70% 
of patients with acute cholecystitis respond to medical treatment within the first 24-48 hours, lapa-
roscopic cholecystectomy (LC) is the definitive treatment of symptomatic cholelithiasis and its com-
plications. Early LC has been reported to have lower complication rates than open cholecystectomy 
(OC) (3). Although the timing of LC remains controversial, early LC is recommended for reduction of 
complication rate and length of hospital stay (4-7). Early diagnosis of acute cholecystitis is necessary 
for the decision of surgery. 

The diagnosis of AC is based on severe abdominal pain at the right upper abdominal quadrant and 
localized tenderness (with or without a positive Murphy’s sign) together with vomiting, fever and leuko-
cytosis (8). Ultrasound findings support acute cholecystitis (9, 10). Diagnosis of AC can also be confirmed 
by pathology findings. 

The laboratory tests can be easily performed and facilitate AC diagnosis, which include; complete blood 
count (CBC), C-Reactive protein (CRP) and liver function tests. CBC includes leukocyte, erythrocyte and 
thrombocyte counts and also morphological features such as red cell distribution width (RDW). Red 
cell distribution width level has been reported to be a predictor of diseases such as coronary artery 
disease, inflammatory bowel disease, celiac disease and pulmonary embolism, and has been reported 
to be valuable in diagnosis of diseases such as acute pancreatitis, bacteremia, sepsis, and septic shock 
(11, 15-17). However, the role of RDW in diagnosis of AC remains unclear. The aim of this study was to 
investigate the role of RDW in AC. 

MATERIAL AND METHODS
All patients who underwent laparoscopic cholecystectomy between January 2013 and July 2014 in 
Başkent University Adana Application and Research Center General Surgery Department were included 
in the study. Patients were divided into two groups according to their final pathology reports. Group-1 
consisted of patients with acute cholecystitis while group-2 consisted of patients with chronic cholecys-
titis (CC). Data was collected retrospectively. Demographic data such as age and sex, physical findings 
(Murphy’s sign), white blood cell count, RDW level, CRP level, ultrasound findings, pathology report, 
ASA (American Society of Anesthesiologists) score and complications were recorded. Exclusion criteria 
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Objective: Acute cholecystitis is a common disease requiring accurate markers for diagnosis and proper treatment. 
The aim of this study was to investigate the role of red cell distribution width (RDW) in acute cholecystitis.
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count, C-reactive protein, and red cell distribution width level (p<0.05). The mean red cell distribution width level 
of group 1 and 2 was 14.19±2.02% and 15.03±2.51%, respectively.

Conclusion: Red cell distribution width level can be used as a predictor of acute cholecystitis. Multicenter prospec-
tive studies should be performed to elucidate the exact role of RDW level in acute cholecystitis.
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included cholangitis, choledocholithiasis, acute pancreatitis, 
malignancy, and a history of percutaneous or endoscopic bili-
ary drainage prior to surgery.

This study was approved by Başkent University Institution-
al Review Board (Project No: KA14/258) and supported by 
Başkent University Research Fund. Informed consent was not 
taken because of the retrospective design of this study.

Laboratory Tests
Leukocyte counts were obtained by an electronic cell coun-
ter (Advia 2120i; Hematology System with Autoslide, Sie-
mens, Erlangen, Germany). Serum CRP levels were measured 
by spectrophotometric methods (Cobas Integra 800; Roche, 
Mannheim, Germany). The normal range of RDW level in our 
laboratory was 11.3-15.2%, that of leukocyte count was 4 and 
11.5x103/µL, and that of CRP level was 0-6 mg/L. 

Statistical Analysis
Statistical Package for the Social Sciences software pack-
age was used for statistical analysis (version 17.0, SPSS Inc.; 
Chicago, IL, USA). If continuous variables were normal, they 
were presented as mean±standard deviation (p>0.05 in 
Kolmogorov-Smirnov test or Shapira-Wilk (n<30)), and if the 
continuous variables were not normal, they were presented 
as median values. Comparisons between groups were ap-
plied using one-way Student T test and One Way ANOVA for 
normally distributed data. Values of p < 0.05 were considered 
statistically significant. 

RESULTS
Group-1 consisted of 46 patients while there were 253 pa-
tients in group-2, yielding a total of 299 subjects (206 female, 
93 male). Within the group of 299 patients, 144 had positive 
physical findings and Murphy’s sign (48.2%). There was no 
significant difference between groups according to age and 
ASA-score (p>0.05). A significant difference was determined 
between group-1 and 2 in terms of gender (p=0.001) (Table 1). 
Ultrasound findings revealed acute cholecystitis in 37 (12.4%), 
and chronic cholecystitis in 152 (50.8%) patients. In 110 (36.8%) 
patients, ultrasound was performed in another clinic. Detailed 
radiologic evaluation (e.g. Computed Tomography or Mag-
netic Resonance Cholongiopancreatography) was performed 
in 39 patients. Ten (3.3%) of these 39 patients were accepted as 
acute cholecystitis based on the findings of detailed radiologic 
evaluation (Table 2). The ASA-score of patients are listed in Ta-
ble 3. The mean WBC count was 13.3±5.5 x103/µL and 8.8±2.8 
x103/µL for group 1 and 2, respectively. The WBC count was 
significantly high in the AC group (p=0.001). Mean CRP level 
was 79.94±93.06 mg/L in the AC group and 32.94±51.27 mg/L 
in the CC group. The CRP level in the AC group was significantly 
high as compared with the CC group (p=0.030). However, the 
CRP level was recorded in only 17 of 46 AC and 30 of 253 CC 
patients, which is the main limitation of our study regarding 
CRP level comparison. The mean RDW level was 14.19±2.02% 
in the AC group and 15.03±2.51% in the CC group. The RDW 
level was significantly low in the AC group (p=0.034). Receiver 
operating characteristic (ROC) curve analysis showed the best 
cut-off value for RDW level in the diagnosis of AC as 14.15% 
with a sensitivity of 64.8% and a specificity of 56.5% (area un-
der curve [AUC]: 0.611, p=0.017; Figure 1). Receiver operating 
characteristic curve analysis identified the best cut-off value 77
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Table 1. Comparison of the demographic features and 
White blood cell count, CRP, and RDW levels of the subjects 
in acute and chronic cholecystitis groups

 Acute  Chronic 
 cholecystitis  cholecystitis 
 (n=46) (n=253) p

Male/Female 24/22 69/184 0.001

Age (years)* 49.15±14.2 50.95±14.56 0.441

WBC (x103/µL)* 13.3±5.5 8.8±2.8 0.001

CRP (mg/L)* 79.94±93.06 32.94±51.27 0.030

RDW (%)* 14.19±2.02 15.03±2.5 0.034

*Values are mean±standard deviation. 
CRP: C-reactive protein; RDW: red cell distribution width; WBC: white blood 
cell count

Table 2. Detailed radiologic evaluation

 Frequency (n) Percent (%)

Acute cholecystitis (CT) 8 2

Acute cholecystitis (MRCP) 1 0.3

Gangrenous cholecystitis (CT) 1 0.3

Normal (CT) 4 1.3

Cholelithiasis (MRCP) 25 8.4

None 260 87

Total 299 100

CT: computed tomography, MRCP: magnetic resonance 
cholangiopancreatography

Table 3. ASA score of patients

ASA score Frequency Percent

1 44 14.7

2 175 58.5

3 79 26.4

4 1 0.3

Total 299 100

ASA: American Society of Anesthesiologists

Figure 1. Receiver operating characteristic (ROC) curve of 
red cell distribution width (RDW)
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for WBC count in the diagnosis of AC as 9.9 x103/µL with a 
sensitivity of 69.6% and a specificity of 70% (area under curve 
[AUC]: 0.773, p=0.0001; Figure 2). No complication was ob-
served in both groups.

DISCUSSION
Acute cholecystitis (AC) is among the most common reasons 
of acute abdomen presenting to emergency departments. 
Early diagnosis is essential for the decision of cholecystec-
tomy timing. Early cholecystectomy, especially within 72 
hours of admission, is recommended in order to decrease the 
complication rate and length of hospital stay (4-7). In a large 
randomized trial, Gutt et al. (18) showed that laparoscopic 
cholecystectomy was superior to conservative approach in 
terms of morbidity and cost. Therefore, early diagnosis and 
surgical decision making are crucial steps in the manage-
ment of AC. 

Elevated white blood cell count and CRP levels are common 
laboratory tests used in the diagnosis of AC. In our study, WBC 
count was found to be significantly high in the AC group, in 
parallel with previous reports (7, 19). The mean WBC count in 
our study was 13.3±5.5 x103/µL. Wevers et al. (19) determined 
the mean WBC count as 12.6-13.1 x103/µL. This elevated val-
ue may be due to high patient population presenting with 
severe cholecystitis. Although they did not report the exact 
WBC count in their series, Oymaci et al. (7) defined leukocyto-
sis as WBC count higher than 10 x103/µL and 70-73% of their 
patients had leukocytosis. Nikfarjam et al. (20) found median 
WBC count as 11.7 x103/µL. In our study, the median WBC 
count was 12.5 x103/µL that is higher than that reported in the 
literature. 

C-reactive protein level was also found to be elevated in AC, 
especially to very high values when gangrenous cholecystitis 
is present and Crp level is alsocorrelated with conversion to 
open cholecystectomy (19-21). In our study, the mean CRP lev-
el was 79.94±93.06 mg/L in the AC group and was statistically 
significant as compared to the CC group (p=0.030). 

We aimed to seek another laboratory test that may aid in 
differentiating AC from CC. Red cell distribution width is 
a marker used in the differential diagnosis of microcytic 

anemia, thalassemia and hemoglobinopathies, while it 
can also reflect an inflammation (12, 22). Increased RDW 
levels are detected in cases of red blood cell production 
or degradation impairment (12). Higher RDW levels were 
found to be associated with worse clinical outcomes in pa-
tients with heart failure, coronary artery disease, pulmo-
nary hypertension, diabetes mellitus, and stroke (13-15, 
22-24). Pro-inflammatory cytokines of sepsis influence the 
half-life of circulating erythrocytes, damage their mem-
branes and suppress maturation, lead to introduction of 
larger and newer reticulocytes to systemic circulation thus 
increasing the RDW. In addition, high oxidative stress can 
also reduce erythrocyte lifetime and increase the release 
of premature red blood cells into the blood stream. Sa-
daka et al. (25) demonstrated RDW to be associated with 
mortality and morbidity on the first day of septic shock. 
Meynaar et al. (26) showed that RDW level on Intensive 
Care Unit (ICU) admission was an independent predictor 
of mortality, but the mechanism of this association needs 
to be further investigated. Senol et al. (17) demonstrated 
that increased RDW-level on admission is an independent 
risk factor of mortality in patients with acute pancreatitis. 
Jo et al. (16) observed that RDW is associated with early 
mortality in severe sepsis and septic shock. the median 
RDW-level was similar in the non-survivor groups of both 
studies (16, 17). Increased RDW-level has been shown to be 
associated with elevated CRP, erythrocyte sedimentation 
rate, and interleukin-6 levels (22, 25, 27). Narci et al. (28) 
determined decreased RDW level in patients with acute 
appendicitis with a sensitivity and specificity of 47% and 
67%, respectively. However, the difference was so slight 
that it was concluded that RDW could not be used in diag-
nostic testing. Yao et al. (29) also found a significant asso-
ciation between RDW and mortality in acute pancreatitis, 
and the sensitivity and specificity of RDW level to predict 
mortality were identified as 75% and 89.8%, respectively. 
In the literature, there are several studies evaluating the 
association between RDW level and acute pancreatitis 
or acute appendicitis, but no study was found to evalu-
ate acute cholecystitis. Our study was designed to assess 
the correlation of acute cholecystitis and RDW level. We 
observed significant difference between RDW level and 
acute cholecystitis and mean RDW level was lower in AC 
group but still in normal range. We determined the sensi-
tivity and specificity of RDW level in the diagnosis of AC as 
64.8% and 56.5%, respectively. 

We want to emphasize that mean RDW level in the CC group 
was 15.03%, which is close to the upper range of normal RDW 
level. The retrospective design of our study is one of its limita-
tions. In addition, our control group consisted of patients with 
chronic cholecystitis, comparison versus the normal popula-
tion without any inflammatory process may have yielded bet-
ter results.

CONCLUSION
Elevated white blood cell count and C-reactive protein lev-
els are predictors of acute cholecystitis. Red cell distribution 
width level has a similar significant role, which can be used as 
a predictor of acute cholecystitis. Multicenter prospective are 
required on this issue to further elucidate the role of RDW level 
in acute cholecystitis.78
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Figure 2. Receiver operating characteristic (ROC) curve of 
white blood cell (WBC) count
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Outcomes of early cholecystectomy (within 7 days of admission) 
for acute cholecystitis according to diagnosis and severity 
grading by Tokyo 2013 Guideline 

INTRODUCTION
Gallstones represent a common health problem (6.5-15%) in the Western population (1, 2). Approxi-
mately 1-4% of these patients develop complications (mainly acute cholecystitis (AC)) related to the 
gallbladder stone every year (3). Although the safety and feasibility of early cholecystectomy in the 
treatment of acute cholecystitis have been demonstrated, there is still no current consensus on the 
timing of early cholecystectomy (4-9). According to Tokyo 2013 guidelines (TG 13) for diagnosis and 
severity grading of acute cholecystitis (TG 13), early laparoscopic cholecystectomy for acute cholecysti-
tis should be performed within 72 hrs. from the onset of symptoms (10). In daily practice, patients with 
acute cholecystitis who present 72hr later than the onset of symptoms are generally referred to interval 
cholecystectomy after medical treatment. 

Interval cholecystectomy has some disadvantages including the need for emergency surgery due to 
failure of medical treatment, re-hospitalization due to symptom recurrence, a difficult and unsafe in-
terval cholecystectomy because of fibrosis, an increase in health-expenditure due to re-hospitalization, 
and the possibility of being lost to follow-up (11). Owing to these above mentioned factors, the defini-
tion of 72 hr for early laparoscopic cholecystectomy has recently been changed. The early period is now 
defined as 24 h-7 days, based on multicenter randomized controlled studies (5, 12).

Although, the timing of early laparoscopic cholecystectomy is still controversial, early laparoscopic cho-
lecystectomy gains acceptance day by day. Although several guidelines suggest ELC in acute cholecys-
titis (10-13), the rate of early cholecystectomy still remains low i.e. 15-40% (14-16). 

A standard approach on the definition and severity assessment of acute cholecystitis is not present. 
TG 13 describes the diagnosis, severity grading and treatment strategies for acute cholecystitis. By 
the help of TG 13, the diagnostic sensitivity of acute cholecystitis increased while the rate of false 
positivity decreased. Moreover, the criteria defined for severity assessment are adopted to daily clini-
cal practice (17).
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Objective: The timing of early cholecystectomy in acute cholecystitis is still controversial, and data regarding the 
use of Tokyo 2013 guideline for diagnosis and severity grading in Acute Cholecystitis is limited. The aim of this study 
was to evaluate the clinical and pathologic outcomes of early cholecystectomy after 72 hr and within seven days 
of index admission according to Tokyo 2013 guideline for diagnosis and severity grading of Acute cholecystitis (in 
patients with Acute cholecystitis.

Material and Methods: Medical charts of 172 patients who underwent early cholecystectomy after 72 hr and within 
7 days of index admission with a diagnosis of Acute cholecystitis between Aug 2009 and Apr 2014 were retrospec-
tively analyzed. Patients were classified according Tokyo 2013 guideline criteria.

Results: The median age of the study group was 52 yr. The rates of open and laparoscopic cholecystectomies was 
53.5% and 33.1%, respectively. Conversion to open cholecystectomy was performed in 19 patients (13.4 %). The 
median length of hospital stay was 7 days. Eighty-four patients (59.2%) met the criteria for a definite diagnosis of 
Acute cholecystitis according to Tokyo 2013 guideline. Longer postoperative and total length of hospital stay was 
determined in patients with a definite diagnosis. 

Conclusion: Increased severity grading is correlated with longer pre- and post-operative hospital stay. Early chole-
cystectomy in Acute cholecystitis performed by experienced surgeons after 72 hr of admission and within 7 days 
maybe a feasible and safe procedure. 
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The aim of the present study was to evaluate the clinical and 
pathologic outcomes of early cholecystectomy after 72 hr and 
within seven days of index admission in patients with acute 
cholecystitis according to TG 13 for the diagnosis and severity 
grading of acute cholecystitis.

MATERIAL AND METHODS
Medical charts of 172 patients who underwent early chole-
cystectomy after 72 hr and within 7 days of index admission 
with a diagnosis of acute cholecystitis between Aug 2009 
and Apr 2014 were retrospectively analyzed. A total of 142 
patients that met the inclusion criteria were enrolled. Patient 
demographic data (age, gender, comorbidities, etc.), time to 
operation, antibiotic therapy, ASA score, surgical procedure, 
postoperative complications, length of hospital stay were 
documented. This study has been approved by the local ethic 
committee of Tepecik Training and Research hospital. Patient 
informed consent was not obtained due to retrospective na-
ture of the study.

Patients under 18 years old, those with acute pancreatitis (n: 
5), acute cholangitis (n: 1), acalculous cholecystitis, or choledo-
cholithiasis (n: 7), those who have been conservatively treated 
(n: 5), not underwent cholecystectomy within 7 days of index 
admission (n: 8), and with a missing final pathology report 
(n: 4) were excluded from the study. All patients in the study 
underwent early cholecystectomy between 3-7 days of index 
admission. 

Diagnosis of acute cholecystitis was based on patients local 
examination (Murphy’s sign, pain, tenderness or mass in right 
upper quadrant), systemic (fever, high CRP levels or abnor-
mal white blood cell count), and imaging (gallbladder stones, 
thickened gallbladder wall (>4mm), pericholecystic fluid, so-
nographic Murphy’s sign) findings according to TG 13 (18). 
Patients were classified as those with a suspected diagnosis 
(having positive local and systemic findings) or with a definite 
diagnosis (having positive local, systemic and imaging find-
ings) groups. Patients were then clinically graded for severity 
as mild, moderate or severe according to severity grading of 
TG 13 (18). According to final histology reports, patients with 
acute cholecystitis were also divided into four groups as acute, 
phlegmonous, gangrenous, and chronic cholecystitis.

Surgical procedures were simply categorized as open, lapa-
roscopic and conversion from laparoscopic to open chole-
cystectomy. Laparoscopic cholecystectomy was performed 
with standard 4 trocar operative technique. Planned open 
cholecystectomy was performed with a right subcostal inci-
sion. In case of presence of distended gallbladder, it was de-
compressed by using a needle. In the presence of a phlegmon, 
blunt dissection was performed and the cleavage composed 
by omentum and surrounding tissues was followed. Dissec-
tion was performed by using monopolar cautery or sealing 
devices. Cholecystectomy was not performed without iden-
tification of all structures within Callot’s triangle. All opera-
tions were performed by experienced surgeons. A standard 
objective criterion was not used to convert from laparoscopy 
to open cholecystectomy. Decision of conversion to open cho-
lecystectomy was based on surgeon preference, history of pre-
vious abdominal surgery, clinical and laboratory findings, and 

disease severity. A subhepatic drain was almost always insert-
ed. The drain was generally removed at postoperative day 1.  
None of the patients had percutaneous cholecystectomy 
or partial cholecystectomy. The timing of the operation was 
determined according to clinical and laboratory response to 
medical treatment, and feasibility of the operating theater. If 
needed, magnetic resonance cholangiography was obtained. 
Intraoperative cholangiography was not performed.

All patients received intravenous antibiotic treatment on ad-
mission. Antibiotherapy was continued for 24 hrs. after sur-
gery. Oral intake was resumed after one or two days according 
to clinical and laboratory findings. During this period, paren-
teral fluid support was ensured. Perioperative local and sys-
temic complications were recorded.

Statistical Analysis
All statistical analysis was performed with the Statistical Pack-
age for the Social Sciences for Windows, version 15.0 software 
program (SPSS Inc.; Chicago, IL, USA). Continuous variables are 
presented as means±SD, and categorical variables as frequen-
cies and percentages. Continuous variables were compared 
using Student-t test or Wilcoxon test when appropriate. Chi-
square or fisher exact test was performed for comparison of 
differences in categorical variables. p<0.05 was considered 
statistically significant. Risk factors for conversion and factors 
related to pre-operative, post-operative and total length of 
hospital stay were evaluated in a univariate model, and sta-
tistically significant parameters were then evaluated in a mul-
tivariate analysis to determine the independent factors. Odds 
ratio and 95% confidence intervals (CI 95%) were calculated 
using a logistic regression model.

RESULTS
The median age of the patients was 52 yr. Ninety patients 
(63.6%) were female. The rate of patients older than 65 years 
was 19.7% (n: 28). The rate of open and laparoscopic chole-
cystectomy was 53.5% and 33.1%, respectively. Conversion to 
open cholecystectomy was performed in 19 patients (13.4%). 
The total rate of local and systemic complications was 7 % (n: 
10). The median length of hospital stay was 7 days. Demo-
graphic data and clinical characteristics of the patients are 
shown in Table 1. 

Eighty-four patients (59.2%) met the criteria for a definite di-
agnosis of AC according to Tokyo guideline 2013. All patients 
with a suspected diagnosis had grade 1 disease. Distribution 
of the patients with definite diagnosis according to disease 
severity was as follows; 57.1% grade 1, 36.9% grade 2, and 6% 
grade 3. Distribution and characteristics of the patients ac-
cording to suspected and definite acute cholecystitis diagno-
sis are shown in Table 2. 

Based on clinical severity; 74.6% of the patients had mild, 
21.8% moderate, and 3.5% had severe disease. The rate of 
male patients within moderate and severe disease group was 
significantly higher. All patients with a suspected diagnosis 
had grade 1 disease. The rate of patients with a definite diag-
nosis in grade 2 and grade 3 groups were 37% and 6%, respec-
tively. Patient characteristics and distribution according to 
Tokyo severity grading are demonstrated in Table 3 in details. 81
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Table 1. Demographic data and clinical characteristics of 
the patients

  Percentage   Min- 
 n % Mean±sd Median max

Age 142  51±15 52 22-78

Age group

≤65 yrs. 114 80.3

>65 yrs. 28 19.7

Gender

Female  90 63.4

Male 52 36.6

ASA

1 32 22.5

2 103 72.5

3 3 4.9

Comorbidities

Chronic Obstructive  
lung disease 3 2.1

Congestive heart failure 3 2.1

Diabetes mellitus 6 4.2

Hypertension 4 2.8

End stage renal Failure 1 0.7

None 125 88

Pre-op hospital stay 142  4.7±1.4 4.0 2-7

Post-op hospital stay 142  3.3±1.8 3.0 1-12

Total hospital stay 142  7.9±2.6 7.0 4-17

Time of operation 142  4.6±1.4 2.0 7.0

Diagnosis

Suspected 58 40.8

Definite 84 59.2

Grade (according to TG 13)

Grade 1 106 74.6

Grade 2 31 21.8

Grade 3 5 3.5

Operation 

Laparoscopic 47 33.1

Open 76 53.5

Conversion 19 13.4

Pathologic diagnosis

Acute cholecystitis 42 29.6

Phlegmonous Cholecystitis 6 4.2

Gangrenous Cholecystitis 10 7

Chronic Cholecystitis 84 59.2

Antibiotherapy

Cephazoline 59 41.5

Cephazoline+ 
metronidazole 74 52.1

Other (tigecycline, etc) 9 6.3

Complications 10 7.0

Surgical site infections 5 3.5

Pulmonary infection 3 2.1

Evisceration 1 0.7

Biliary leakage 1 0.7

Table 2. Distribution of patients according to definite and 
suspected diagnosis

 Suspected  Definite 
 diagnosis  diagnosis 
 (n: 58) (n: 84) p

Age 51.7±13.1 51.3±15.5 0.672

Age group

≤65 yrs.  49  65

>65 yrs.  9  19 0.204

Gender

Female  47  43

Male  11  41 0.001

ASA

1  15  17

2  42  61 0.283

3  1  6

Comorbidities

None  51  74

COPD  1  2

CHF  1  2 0.593

DM 2  4

ESRD  1  0

Hypertension  2  2

Operation procedure

Open  30  64

Laparoscopic  24  16 0.075

Conversion  4  4

Operation group

In 3-5 days  45  54

In 5-7 days  13  30 0.090

Time of operation 4.4±1.2 6.8±1.4 0.356

Complications

Surgical site infection  0  5

Pulmonary infection  2  1 0.120

Incisional hernia  0  1

Biliary leakage  0  1 

Grade (according to TG 13)

Grade 1  58  48

Grade 2  0  31

Grade 3  0  5 0.001

Pathology evaluation

Acute cholecystitis  1  41

Phlegmonous Ch  0  6 0.001

Gangrenous Ch  0  10

Chronic Ch  57  27

Antibiotherapy  28  31

Cephazoline  25  49 0.183

Cephazoline+metronidazole  
others  5  9 

Post-op stay 2.9±1.3 3.6±2.1 0.047

Post-op hospital stay group

1-4 days  48  64

5-7 days  10  16

More than 8 days  0  4 0.222

Total hospital stay 7.4±2.0 8.4±2.8 0.029

ASA Score: American Society of Anesthesiologiss score; TG 13: Tokyo guideline 
2013; Ch: cholecystitis; COPD: chronic obstructive pulmonary disease; CHF: 
chronic heart failure; DM: diabetes mellitus; ESRD: end stage renal disease82

Sert et al.
Early cholecystectomy for acute cholecystitis



In this study, no mortality was observed. There were no bili-
ary complications in the open cholecystectomy group, while 
only one patient developed a biliary complication that was 
managed with medical treatment in the laparoscopic chole-
cystectomy group. The rate of postoperative local and general 
complications was 5% and 2%, respectively. Surgical operation 
was performed after a median of 4 days after hospital admis-
sion. There was no statistically significant correlation between 
time to operation and complications. Although length of hos-
pital stay was higher in patients with complications, it was 
not statistically significant. Analysis of the factors associated 
with complications revealed histological diagnosis alone as a 
risk factor. Surgical site infection was more frequent in case of 
acute cholecystitis, while pulmonary complications were more 
frequent in patients with chronic cholecystitis. Conversion rate 
from laparoscopy to open surgery was determined as 13.4%. 
In multivariate analysis, only histological diagnosis (acute cho-
lecystitis) was found as a risk factor to conversion (OR 0.19; 
95% CI 0.07-0.41, p:0. 016). 

Preoperative length of hospital stay was significantly higher in 
patients older than 65 years, those with high severity grades, 
and those who received combination antibiotherapy. ASA 
score, operation type, gender, diagnosis group, histologic di-
agnosis and presence of comorbidities or complications were 
not associated with preoperative length of hospital stay. On 
multivariate analysis, age older than 65 years (OR 4.21; 95% CI 
3.53-4.90, p: 0.007), grade 3 disease (OR 5.20; 95%CI 1.04-9.36, 
p: 0.005), and combination antibiotherapy (OR 3.59; 95%CI 
3.17-4.01, p:0.003) were identified as independent risk factors 
for preoperative length of hospital stay. 

Postoperative length of hospital stay was longer in the open 
cholecystectomy group as compared to the laparoscopic 
group. The rate of patients discharged in 1-4 days were 71% in 
the open group,79% in the conversion group and 91% in the 
laparoscopic cholecystectomy group. Table 4 displays the dif-
ferences between postoperative and total length of hospital 
stay according to surgical procedures. 

Allocation of patients into groups according to preoperative 
duration of medical treatment (3-5days vs. 6-7 days) showed 
that while the conversion rate was higher in the 3-5 days 
group; patients older than 65 years, those with high grade dis-
ease (1.2±0.4, 1.5±0.6, p:0.001), those who have received com-
bination antibiotherapy, and those with longer postoperative 
length of hospital stay (3±2, 3.8±1.5, p:0.045) were more fre-
quent in the 6-7 days group. There was no statistically signifi-
cant difference between the two groups with regard to age, 

Table 3. Distribution of patients according to Tokyo 
guideline severity grade

 According to Tokyo 2103 Guideline

 Grade 1 Grade 2 Grade 3 
 (n: 106) (n: 31) (n: 5) p

Age (yrs.) % (n) 49±15 55±14 63±8 0.493

Age group % (n)    0.283

≤65 yrs. 62 (88) 16 (23) 2 (3)

>65 yrs. 13 (18) 6 (8 ) 1 (2) 

Gender % (n)    0.024

Female 52 (74) 10 (14) 1 (2)

Male 23 (32) 12 (17) 2 (3) 

ASA % (n)    0.042

1 18 (26) 4 (6) 0 (0)

2 55 (78) 15 (21) 3 (4)

3 1 (2) 3 (4) 1 (1) 

Comorbidities % (n)    0.208

None 68 (96) 18 (26) 2 (3)

COPD 0.7 (1) 0.7 (1) 0.7 (1)

CHF 1.4 (2) 0.7 (1) 0 (0)

DM 2.8 (4) 0.7 (1) 0.7 (1)

ESRD 0.7 (1) 0 (0) 0 (0)

Diagnosis (According to TG 13) % (n)   0.001

Suspected 41 (58) 0 (0) 0 (0)

Definite 34 (48) 22 (31) 3.5 (5) 

Time of Operation (days) % (n) 4.4±1.3 5.3±1.4 5.8±1.6 0.004

Surgical procedure % (n)    0.014

Open 37 (53) 14 (20) 2 (3)

Laparoscopic 30 (42) 2 (3) 1.4 (2)

Conversion 8 (11) 6 (8) 0 (0) 

Operation group % (n)    0.001

3-5 days 58 (83) 10 (14) 1.4 (2)

5-7 days 16 (23) 12 (17) 2 (3) 

Antibiotherapy % (n)    0.191

Cephazoline 33 (47) 8 (12) 0 (0)

Cephazoline+Metronidazole 36 (51) 13 (18) 3.5 (5)

Others (Tigecycline, etc.) 6 (8) 0.7 (1) 0 (0) 

Complications % (n)    0.392

Surgical site infection 2 (3) 0.7 (1) 0.7 (1)

Lung infection 2 (3) 0 (0) 0 (0)

Incisional hernia 0 (0) 0.7 (1) 0 (0)

Biliary leakage 0.7 (1) 0 (0) 0 (0) 

Postop stay (days) % (n) 3.0±1.7 4.0±1.7 5.2±3.3 0.014

Postop hospital stay group % (n)    0.007

1-4 days 63 (90) 13 (19) 2 (3)

5-7 days 10 (14) 8 (11) 0.7 (1)

Over 8 days 1.4 (2) 0.7 (1) 0.7 (1) 

Total hospital stay (days) % (n) 7.4±2.4 9.3±2.2 11.0±2.6 0.001

Pathology evaluation % (n)    0.001

Acute cholecystitis 20 (28) 10 (14) 0 (0)

Phlegmonous cholecystitis 0 (0) 3.5 (5) 0.7 (1)

Gangrenous cholecystitis 0 (0) 6 (9) 0.7 (1)

Chronic cholecystitis 55 (78) 2 (3) 2 (3) 

ASA: American Society of Anesthesiologists; TG 13: Tokyo guideline 2013; COPD: 
chronic obstructive pulmonary disease; CHF: chronic heart failure; DM: diabetes 
mellitus; ESRD: end stage renal disease

Table 4. Patient length of hospital stay according to 
surgical procedures 

 Open Conversion Laparoscopic 
 cholecystectomy group  cholecystectomy p

Postoperative  
stay (days) 3.7±1.5 3.8±1.8 2.6±2.1 0.001

Discharge  
in 1-4 days (%) 71 79 91 0.020

Total hospital  
stay (days) 8.6±2.3 8.5±2.1 6.8±2.7 0.001

83
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gender, ASA score, presence of comorbidities, complication 
rates, diagnosis according to TG 2013, and histologic diagno-
sis. On multivariate analysis, older age (OR 5.36; 95%CI 4.72-
5.99, p:0.003), surgical procedure (conversion) (RO 4.68;95%CI 
4.06-5.31, p:0.048), grade 3 disease (OR 5.80; 95%CI 3.76-9.84, 
p:0.001) and combination antibiotherapy (RO 5.11; 95%CI 
4.76-5.45, p:0.002) were identified as factors related to dura-
tion on medical treatment in the preoperative period. 

When the patients were further categorized according to pre-
operative time on medical treatment as those with 3 days or 
more than 3 days, no correlation was found with regard to age, 
gender, ASA score, surgical procedure, age group, antibiother-
apy type, complication rate, diagnosis according to TG 2013, 
grade, histological diagnosis, postoperative and total length 
of hospital stay. 

Higher ASA score, open cholecystectomy, patients with a defi-
nite diagnosis, high grade cholecystitis, patients older than 
65 yr and acute, phlegmonous and gangrenous cholecystitis 
in histology evaluation were associated with longer postop-
erative hospital stay. On multivariate analysis, only old age 
(OR 4.21; 95%CI 3.53-4.90, p:0.001) and grade 3 disease (OR 
5.20.95%CI 1.04-9.36, p:0.001) were identified as independent 
risk factors for longer postoperative hospital stay. (ASA score 
p:0.093, operation type p:0. 099, histologic diagnosis p:0.485, 
clinical diagnosis p:0.529). There was no correlation between 
postoperative hospital stay and gender, age, co-morbidities, 
complications and antibiotherapy.

Total length of hospital stay was longer in patients with older 
age, those older than 65 yr, those who received combined an-
tibiotherapy, with histologic diagnosis of acute, gangrenous or 
phlegmonous cholecystitis, and who underwent open chole-
cystectomy. On multivariate analysis; age (OR 10; 95%CI 7.52-
12.48, p:0.001), older age group (OR 9.64; 95%CI 8.77-10.51, 
p:0.001), combination antibiotherapy (OR 8.72; 95% CI 8.14-
9.30, p:0.015) and grade 3 disease (OR 11.0; 95%CI 7.71-14.29, 
p:0.001) was related to longer total length of hospital stay. ASA 
score, gender, presence of co-morbidities or complications, 
and TG diagnosis (d no affect on total length of hospital stay. 

DISCUSSION
In the 1990’s, laparoscopic cholecystectomy was not indicated 
in patients with acute cholecystitis, open cholecystectomy 
was routinely performed in such circumstances (19). Interval 
cholecystectomy (performed 6-8 weeks after medical treat-
ment) was suggested by some centers. Many multicenter 
randomized controlled trials demonstrated that early laparo-
scopic cholecystectomy yielded similar mortality, morbidity 
and conversion rates as compared to interval cholecystectomy 
(20-23). Recently, early laparoscopic cholecystectomy is sug-
gested as the first line treatment in acute cholecystitis (11). 
Unfortunately, the rate of early cholecystectomy in patients 
with acute cholecystitis still remains low (15-40%) (14-16). In 
our hospital, the most preferred clinical application is interval 
cholecystectomy, except our group.

The mortality rate in early laparoscopic cholecystectomy 
was previously reported as 0.3-0.46% (24, 25). In the pres-
ent study, no mortality or biliary tract injury was observed 
in the early open and laparoscopic cholecystectomy groups. 

The rate of conversion from laparoscopic to open cholecys-
tectomy was reported as 9.9-31 % (24-29). The conversion 
rate in the present study was comparable with the literature 
(13.4%). The risk factors for conversion were previously de-
fined as presence of symptoms longer than 72 hr and high 
C reactive protein levels (>11.5) (28). In contrast, it has also 
been reported that duration of symptoms did not influence 
the rate of conversion (30). Time to surgery was not identified 
as a risk factor for conversion in the present study. Only the 
histologic diagnosis of acute cholecystitis was found as a risk 
factor for conversion.

The studies evaluating complications of early laparoscopic 
cholecystectomy reported the rate of biliary tract injuries 
as 0.2-3.5% (10, 29). In the present study, intraoperative 
biliary tract injury was not observed. The rate of local com-
plications (wound infection, hemorrhage, abscess etc.) and 
local-systemic complication rates are reported as 4.5% and 
9-20.7% (10, 26, 28, 29). Comparable with the literature, the 
local and systemic complication rates in our study were de-
termined as 5% and 2%, respectively. The only risk factor 
for developing local and systemic complications was histo-
logic diagnosis of gangrenous cholecystitis. There was no 
correlation between the severity index according to Tokyo 
guideline and complications. Navez et al. (29) defined CBD 
migration and conversion as a risk factor for local compli-
cations, and ASA score and histological diagnosis of gan-
grenous cholecystitis was presented as a risk factor for sys-
temic complications.

Not every patient with acute cholecystitis is suitable to un-
dergo early laparoscopic cholecystectomy, severity assess-
ment of acute cholecystitis should be taken into account 
while making this decision (11). Cehng et al. (31) reported 
that surgeons use the Tokyo severity index and Charlson co-
morbidity score when making the decision to perform early 
cholecystectomy. The rate of open and laparoscopic chole-
cystectomy in the early period varies among centers in the 
literature. In a multicenter study conducted in Belgium, the 
rate of open cholecystectomy was reported as 6.8% (29). 
Also, in a cohort study including 30.000 patients with acute 
cholecystitis aged older than 65 yr, the rate of open cholecys-
tectomy was stated as 29% (32). In the present study, almost 
fifty percent of the patients underwent open cholecystec-
tomy. Most of the open cholecystectomy operations were 
performed in the initial period of our routine early cholecys-
tectomy experiences. 

Tokyo guidelines for the management of acute cholecystitis 
and cholangitis were firstly described in 2007 (17). By the re-
vision committee, these guidelines were improved by means 
of diagnosis and severity grading in 2013. Criteria for sever-
ity grading were adopted in clinical practice (11, 17). The di-
agnostic sensitivity rate was improved from 82.8% to 91.8%. 
The false positivity rate was reduced from 15.5% to 5.9% (17). 
In a study including 103 patients with acute cholecystitis 
who underwent early cholecystectomy, only 71.8% of the 
patients matched the diagnosis criteria (31). The sensitivity 
and validity of the Tokyo guidelines in the Turkish population 
has not been previously reported. In the present study, the 
rate of the patients matching the diagnosis criteria accord-
ing to TG 13 was 59.2%. All patients with a definite diagnosis 84
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were histologically reported as acute cholecystitis, while all 
patients with suspected diagnosis except one were (98%) in 
the chronic cholecystitis group. These data suggest that di-
agnostic criteria in TG 13 maybe applied in the Turkish pop-
ulation. Further multicenter studies are needed to validate 
these results.

Lee et al. (33) suggested that Tokyo guidelines are not useful 
in clinical practice for prediction of complications and mortal-
ity. In contrast, Cheng et al. (31) reported that length of hos-
pital stay and complication rates correlated with Tokyo sever-
ity grading system. In addition to the Tokyo severity grading 
system, the Charlson’s comorbidity score has an impact on 
clinical outcomes in patients with acute cholecystitis (31). In 
the present study, longer total hospital stay was observed in 
patients with high severity grade, but there was no correlation 
between morbidity and severity grade. These findings maybe 
attributed to the limited number of patients with grade 2 and 
3 disease. 

The length of hospital stay was previously reported to be 
longer in the open cholecystectomy group as compared to 
laparoscopic cholecystectomy, and in the conversion group 
as compared to the laparoscopy group (29). In a meta-analysis 
evaluating the clinical safety and results of early and late cho-
lecystectomy, median length of hospital stay was reported as 
5.4 days for early laparoscopic cholecystectomy (10). In the 
present study, median total hospital stay was 6.8 days. In an-
other study comparing laparoscopic cholecystectomies in 72 
hr and after 72 hr, postoperative hospital stay was found to 
be similar among the two groups (26). In this study, postop-
erative length of hospital stay in the group with laparoscopic 
cholecystectomy after 72 hrs. was determined as 2.4± 1.3 days. 
Comparable with the literature, this period was 2.6±2 days in 
the present study. 

CONCLUSION
Increased severity index prolongs pre- and post-operative 
length of hospital stay. Early cholecystectomy in acute chole-
cystitis performed by experienced surgeons after 72 hours of 
admission and within 7 days maybe a feasible and safe pro-
cedure. 
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Publication rates of abstracts presented at the annual 
congress of the Turkish Society of Colorectal Surgery  
(years 2003-2011)

INTRODUCTION
A scientific congress is an environment in which physicians with the same specialty and other health 
staff participate in, the results of which is shared as abstracts, and in which ideas are exchanged with one 
another. The abstracts presented in scientific congresses (oral/poster) are evaluated by the commissions 
that are assigned by the congress scientific committee during the preparation period of the congress 
and it is decided if the studies will be accepted in the congress or not. 

The publication of abstracts in national/international peer-reviewed journals after the congress is one of 
the indicators of the scientific value of the congress. In a Cochrane meta-analysis published in 2007, it was 
stated that the publication rate of the abstracts presented in a congress was 44.5% (1). Articles evaluating 
the conversion rate of the abstracts presented in international congresses into publications are limited. 
Similarly, the number of studies that are conducted in order to reveal the scientific efficiency of national 
congresses held in our country is also low. In these studies, it is reported that the conversion rate of the 
abstracts presented in the congresses to publications is very limited (between 5.7% and 28.6%) (2-7).

Turkish Society of Colorectal Surgery (TSCRS) organizes periodic scientific activities in order to develop 
the professional, scientific and social relationships between its members in accordance with its aims. The 
congresses of TSCRS, which are organized once in two years, are one of the important scientific activi-
ties. In our study, we aimed to define the conversion rate of the abstracts presented in the congresses 
organized in 2003, 2007, 2009 and 2011 to articles in peer-reviewed journals, to determine the factors 
(presentation type, study type, congress year etc.) effecting publication rate. 

MATERIAL AND METHODS
The abstracts of oral presentations (OP) and poster presentations (PP) presented at the TSCRS congress-
es in 2003, 2007, 2009 and 2011 were extracted from the congress database. Since the congress in 2005 
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Objective: The aim of our study is to examine the Publication Rate of Congress of Turkish Society of Colorectal Sur-
gery meeting abstracts and determine the factors affecting publication rate.

Material and Methods: All presentations at Congress of Turkish Society of Colorectal Surgery congresses held in 2003, 
2007, 2009, 2011 were retrospectively assessed. Manuscripts indexed in Google-Scholar database were included. The 
meeting year, study type, presentation type, title and time to publication of studies were assessed. Actual impact 
factor values were assessed to introduce the scientific power of the journals.

Results: Among a total of 614 abstracts presented at these congresses, 139 (22.6%) presentations were published 
in various medical journals. The publication rate was higher in oral presentations as group compared to poster 
presentations (29.7% vs. 19.5%) (p<0.001). Mean time to publication period was 20.4 (±21.1) months. 78 (56.1%) 
of published articles were published in SCI-E journals while 61 (43.9%) were published in non-SCI-E journals. Ex-
perimental studies had a higher Publication Rate in analysis of publication rate according to study type (p<0.001). 
Prospective clinical studies had a higher publication rate than retrospective studies. The journals in which oral 
presentations had been published had greater impact factor than journals in which poster presentations had been 
published (p=0.02). If published; prospective clinical studies were published in journals with greater impact factor 
than retrospective studies (p=0.04).

Conclusion: The quality of a meeting is correlated with the publication of abstracts accepted as presentations. Con-
gress of Turkish Society of Colorectal Surgery congress is an efficient meeting for researchers, and have a lower PR 
as compared to international congresses while having a similar publication rate to equivalent scientific meetings. 
Being more selective during abstract acceptance should increase the Publication Rate and quality of Congress of 
Turkish Society of Colorectal Surgery congresses.
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was organized in association with the International Society 
of University Colon and Rectal Surgeons – ISUCRS congress 
in 2006, abstracts of that congress were not included in the 
study. A database including certain characteristics of the ab-
stracts such as presentation type (oral/poster), title, study type 
(clinic study, experimental study, case presentation, review) 
(prospective/retrospective) was established, and all abstracts 
that were included in the study were entered into this data-
base individually. Abstracts were classified under ten different 
categories according to their subjects, and they were ana-
lyzed. Abstracts were then searched in Google Scholar (http://
scholar.google.com.tr) database. The last date of this search 
was July 15th 2015. The first author’s name and a key word in 
the abstract’s title were used for searching. If the article could 
not be found then all authors’ names were searched individu-
ally. Since both English and Turkish articles were searched in 
the database concurrently, entire key words were used in both 
English and Turkish. Even if there was a change in the number 
and sequence of the authors of the article, it was considered as 
having been published provided that there was no change in 
the hypothesis and sample of the study. In addition, provided 
that there was no change in the method and results of the 
study, the increase in the sample size was also considered as 
being published since it is assumed that a preliminary presen-
tation had been done in the congress. The articles, the journal 
on which it was published in, date of publication, quality of the 
journals (Science Citation Index-Expanded (SCI-E)/out of SCI-E) 
were noted. The examination of each journal about their SCI-
E status and their current impact factor (IF) were realized via 
www.researchgate.com (8). The duration between the date of 
the congress and publication date of the article was noted in 
months. The abstracts which have been published prior to the 
congress were also included in the study. 

In a study evaluating the interval between presentation of an 
abstract in a congress and its publication in a peer-reviewed 
journal as an article, it was reported that 90% of the abstracts 
that have been published as articles were published within 
four years (9). Therefore, since we conducted our study in 2015, 
the TSCRS congress in 2011 was selected as the most current 
meeting. Since our study is a retrospective archive work, the 
approval of the ethics committee did not required. Also we did 
not use patient data in our study. The study did not require 
informed consent.

Statistical Analysis
After the database was entered into a computer, Statistical 
Package for the Social Sciences version 20.0 (IBM Corp.; Ar-
monk, NY, USA) was used for statistical analysis. Numerical data 
were evaluated with independent sample T-test and One-Way 
ANOVA test, and categorical data were evaluated with Pearson 
chi-square test and Fishers-Exact test. Numeric variables were 
presented as average and standard deviation, and categorical 
variables were presented as percentages. The results were as-
sessed in 95% confidence interval and the results with <0.05 p 
value were considered as significant. 

RESULTS
Six hundred and fourteen abstracts were presented in 4 con-
gresses that had been organized between 2003 and 2011. Two 
hundred and nine (34%) of these abstracts were OPs whereas 
405 (66%) were PPs. In the examination of study characteris-

tics; 419 (68.2%) abstracts were clinic studies, 33 (5.4%) were 
experimental studies, 159 (25.9%) were case presentations, 
and 3 (0.5%) were reviews (Table 1). Ninety-seven (23.2%) 
of the clinical studies were prospective studies whereas 322 
(79.6%) were retrospective in nature. 

One hundred and thirty-nine (22.6%) of 614 abstracts present-
ed in the congresses were published as articles in 49 different 
journals that were listed by Google Scholar (http://scholar.
google.com.tr) database. The distribution of publication 
rate according to years was found as: 13/115(11.3%) in 2003, 
23/80(28.8%) in 2007, 45/197(22.8%) in 2009, and 58/223 
(26%) in 2011 (Figure 1). While the publication rate of OPs was 
28.7%, it was 19.5% for PPs (p=0.001). 

The duration between the date of congress and the publica-
tion date of abstract as an article was compared according to 
years. While the publication duration of the abstracts was 20.4 
month, this duration was 40.6, 20.7, 18.3 and 17.3 months for 

Table 1. Classification of the abstracts presented at 
congresses according to study type

Type of study Total Publication (+) % p

Clinical study 419 91 21.7 <0.001

Experimental study 33 19 57.6 

Case presentation 159 29 18.2 

Review 3 0 0 

Total 614 139 22.6

Table 2. Average time until publication of the abstracts 
according to years

   Average 
   time until  
Year of  publication  
congress n (months) SD Minimum Maximum p

2003 13 40.6 26.04 2 92 

2007 23 20.7 23.13 2 80 0.003

2009 45 18.3 22.41 -25 71 

2011 58 17.3 15.20 -33 50 

Total 139 20.4 21.06 -33 92 

SD: standard deviation

Figure 1. Publication rates of the abstracts according to years
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the years of 2003, 2007, 2009 and 2011,respectively (Table 2).  
OP and PP abstracts were compared according to publication 
durations, but no significant difference was observed (p=0.17). 
When it was evaluated according to abstract subjects, “Non-

Oncologic Colorectal Diseases” ranked first with 162 abstracts 
and “Colorectal Tumors” the second with 160 abstracts. When 
the publication rate was examined according to subjects, 
“Intraabdominal Non-Colorectal Diseases” had a PR of 34.1% 
whereas “Laparoscopic Colorectal Surgery” ranked second 
with a rate of 29.2%. Analysis of publication rate and publi-
cation duration according to subject revealed no significant 
difference (p=0.62, p:0.73 respectively) (Table 3). While 78 
(56.1%) abstracts that have been published as an article were 
published in SCI/SCI-E journals, 61 (43.9%) were published in 
national/international journals that were not included within 
the SCI-E directory. It was determined that the journals in 
which the articles were mostly published are Turkish Journal 
of Surgery, World Journal of Surgery, and Diseases of Colon 
and Rectum along with Journal of Diseases of the Colon and 
Rectum (Table 4). When the publication rate was examined 
according to study type, it was seen that experimental stud-
ies had the highest rate of being published (p<0.001). When 
clinic studies were compared according to their prospective 
and retrospective nature, prospective clinic studies were con-
verted to published articles more than retrospective studies. 
(38.1% and 16.8% respectively) (p<0,001). The abstracts which 
have been published in SCI/SCI-E listed journals were further 
examined for IF values of these journals. It was determined 
that the mean IF of the journals in which OPs have been pub-
lished were higher than that of the journals in which PPs have 
been published (2.08 and 1.20, respectively) (p=0.02). It was 
determined that prospective clinic studies were published in 
the journals with higher IF values in comparison to retrospec-
tive studies (2.32 and 1.36, respectively) (p=0.04). Analysis of 
IF analysis according to study type (p=0.16) and congress year 
(p=0.78) revealed no significant difference. 

DISCUSSION
The presentation of a study in national/international congress-
es enables transfer of newly discovered diagnosis/treatment 
methods to large scientific populations. On the other hand, 
the publication of studies in national/international peer-re-
viewed journals allows transfer of results to the whole scien-
tific population without any limitations (10).

Six hundred and fourteen abstracts were presented in four 
TSCRS congresses that were included in this study, and 139 
(22.6%) of these abstracts were published as articles in na-
tional/international peer-reviewed journals. In parallel with 
reports from meetings by similar societies, the quantity of OP 
abstracts are lower than PP abstracts’ in TSCRS congresses. The 
reported overall publication rates vary from 5.7% to 58%. Ka-
bay et al. (7) analyzed the publication rates of abstracts that 
were presented in National Surgery Congress between 1996 
and 2004 as articles on peer-reviewed journals, and they stat-
ed that 5.7% of the abstracts have been published in interna-
tional journals. This rate was determined as 22.6% in our study. 
The difference between the two studies was attributed to 
study methodology; the authors of the mentioned study have 
only used the PubMed search engine and thus have only in-
cluded international journals that were indexed in that search 
engine into their study, while we used the Google Scholar 
(http://scholar.google.com.tr) database providing a larger 
search field. Therefore, the disparity does not indicate a quality 
difference between the two congresses. Yalçınkaya et al. (11) 
analyzed the abstracts that were presented at the 20th National 

Table 3. Classification of the published abstracts according 
to their subjects

Title Publication (+) Total % p

Appendix diseases 11 53 20.8 0.62

Hemorrhoidal disease 5 25 20

Intraabdominal non-colorectal  14 41 34.1 
diseases

Colonoscopy 3 17 17.6

Colorectal tumors 35 160 21.9

Laparoscopic colorectal surgery 7 24 29.2

Perianal diseases 9 61 14.8

Pilonidal disease 11 43 25.6

Stomas 8 28 28.6

Non-oncologic colorectal Diseases 36 162 22.2

Total 139 614 22.6

Table 4. The first 20 journals in which abstracts were 
published as articles (According to frequency)

   Number of 
 Name of  abstracts   SCI/ 
 Journal published  % SCI-E

1 Turkish Journal of Surgery 16 11.5 -

2 World Journal of Surgery 7 5 +

3 Diseases of Colon and Rectum  5 3.6 +

4 Journal of Diseases of the  
 Colon and Rectum 5 3.6 -

5 Ulusal Travma ve Acil Cerrahi Dergisi 4 2.8 +

6 Gulhane Medical Journal 3 2.1 -

7 Indian Journal of Surgery 3 2.1 +

8 Int. Journal of Clinical and  
 Experimental Medicine 3 2.1 +

9 Journal of Laparoendoscopic &  
 Advanced Surgical Techniques 3 2.1 +

10 The American Journal of Surgery 3 2.1 +

11 The Turkish Journal of Gastroenterology 3 2.1 +

12 World Journal of Gastroenterology 3 2.1 +

13 Saudi Medical Journal 2 1.4 +

14 Asian Journal of Surgery 2 1.4 +

15 Journal of Gastrointestinal Surgery 2 1.4 +

16 Journal of Investigative Surgery 2 1.4 +

17 International Journal of Colorectal Disease 2 1.4 +

18 Hepatogastroenterology 2 1.4 +

19 The Medical Bulletin of Haseki 2 1.4 -

20 Clinics 2 1.4 +

SCI: Science Citation Index; SCI-E: Science Citation Index Expanded
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Turkish Orthopedics and Traumatology Congress in 2007, and 
although that was an international congress, they found the 
publication rate in international journals indexed in PubMed 
search engine as 29.5%. This high publication rate in that study 
was attributed to the fact that 52 of these abstracts were pub-
lished on Acta Orthopaedica et Traumatologica Turcica, which 
is an SCI-E indexed Turkish journal. In our study, while 28.7% of 
the OP abstracts presented at TSCRS congress were published 
as articles, this rate was 19.5% for PP abstracts. Accordingly, 
the mean IF value of the journals in which OP abstracts have 
been published were significantly higher than that of the jour-
nals in which PP abstracts have been published. As pointed 
out by similar studies, this result which we have found about 
TSCRS congress abstracts suggests that; congress assessment 
commission has classified the abstracts as OP and PP, whereas 
the studies which are possible to be articles in higher quality 
journals were determined as OP and those with lower publica-
tion value were determined as PP. (4-7). In contrast, another 
study evaluating publication rate of the abstracts which have 
been presented at congresses organized by American Ortho-
pedic Surgery Society reported that the publication possibility 
of the OP abstracts was similar to the publication possibility of 
the PP abstracts (52%-47%) (12).

Our publication analysis of abstracts were ended on August 
2015, later analysis for relevant congresses of TSCRS ab-
stracts may include additional data and change the present 
results. We considered this situation as a limitation against 
our study. 

The publication rate of the abstracts that have been presented 
at the congresses and published as articles in SCI-E journals 
were analyzed along with their IF according to their prospec-
tive or retrospective study design. In parallel to literature, it 
was concluded that prospective studies are more important 
than retrospective studies due to their high publication rates 
and IF values. Publication of the congress abstracts in peer-
reviewed journals is one of the pre-requisite conditions of cer-
tain scientific societies for “sending an abstract to a congress”. 
However, such a pre-requisite does not exist for TSCRS con-
gresses. In our study, we determined that 10 (7.2%) of the 139 
abstracts were published as articles in /international peer-re-
viewed journals prior to the congress. It was determined that 
clinic studies constituted an important percentage of studies 
that were presented at the Turkish Society of Colorectal Sur-
gery Congress, but that experimental studies have the highest 
publication rate as an article in peer-reviewed journals. 

CONCLUSION
In conclusion, although the abstracts presented in Turkish So-
ciety of Colorectal Surgery Congresses yielded an equivalent 
publication rate with other similar organizations of similar 
scientific societies with its rate of 22.6%, this rate was lower 
in comparison with abstracts presented in international con-
gresses. Being selective in the acceptance of abstracts to be 
presented at TSCRS congresses, and including the valuable 
studies into the congress may increase the publication rates 
of the abstracts. 
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Xenotransplantation of human cryopreserved parathyroid 
tissue isolated from parathyroid adenomas to normocalcemic 
rabbits

INTRODUCTION
Hypoparathyroidism is a serious health problem that most commonly occurs as a complication of 
thyroid surgery. Postoperative hypoparathyroidism may be observed in three different variations 
such as transient (occurs within 3-6 months), protracted (occurs within 1 year) or permanent (oc-
curs after the 1st year) (1). Because parathyroid hormone (PTH) has multiple metabolic functions, 
control of hypoparathyroidism symptoms with calcium (Ca) replacement therapy can be very dif-
ficult (2). Parathyroid allotransplantation for permanent hypoparathyroidism is a relatively new op-
tion for treatment (2-4). Upon extensive literature review, it is noted that donors are selected from 
cadavers or patients with secondary hyperparathyroidism. Primary parathyroid adenomas are the 
most common cases of surgical intervention indicated in the literature due to hyperparathyroidism, 
but these patients have not been used as donors thus far (5-7). Cells isolated from adenomatous 
parathyroid tissue are superior to healthy and secondary hyperplastic cells both in quantity and 
proliferation rate. However, because adenoma is a benign tumor, there are some concerns about its 
possible behavior in recipients (5, 6).The potential for functional or histopathologic transformation 
of adenoma cells is not yet known (5-7). In this study, we aimed to pre-evaluate the usability of this 
tissue with xenotransplantation from human to rabbit because it has potential to be quite valuable 
as a cell source.

MATERIAL AND METHODS
This research was performed in Bezmialem Vakif University, and the research protocol was approved by 
the same university’s Local Animals Ethics Committee. All protocols were in accordance with the regula-
tions governing the care and use of laboratory animals of the declaration of Helsinki.

Seven male New Zealand white rabbits (mean weight, 3700 220 g; 3700±220 g, mean age 4.5 
months) without bred production were used. The rabbits were sheltered at one per cage in stan-
dard cages, with top and bottom parts made of stainless metal and sides made of woven wire. 
The floors of the cages were covered with wood shavings, which were changed daily. Rabbits were 
kept at room temperature and with adequate ventilation. Water and feeding containers were made 
of standard plastic, with sideways entrances. Animals were fed specially produced pellet feeds for 
small laboratory animals.
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Objective: Parathyroid allotransplantation is a new method for the treatment of permanent hypoparathyrodism. 
Adenoma cells are not used for transplantation because of the potential for functional or histopathologic transfor-
mation. In this study, we transplanted human adenomatous parathyroid cells to rabbits.

Material and Methods: Parathyroid adenoma tissue taken from a male patient was cryopreserved and transplanted 
into seven New Zealand white rabbits (mean weight, 3700±220 g; mean age, 4.5 months) under immunosuppres-
sion. The levels of parathormone, calcium and phosphorus were measured before and after transplantation, and 
the parathyroid cells were observed histopathologically.

Results: Mean parathyroid hormone level was 0.5 pg/dL before transplantation and 6.6 pg/dL after transplanta-
tion (p<0.05). Preoperative mean calciumlevel was 14.1 mg/dL, and mean phosporus level was 3.5 mg/dL before 
transplantation while these values were 14.4 mg/dL and 3.3mg/dL, respectively, after transplantation (p>0.05). 
Morphologic transformation was not observed in parathyroid cells after transplantation.

Conclusion: In short-term observation, adenomatous parathyroid cells can function without malignant transforma-
tion. In the future, the preliminary methodology in this study may serve as a safe alternative for allotransplantation 
into patients with permanent hypoparathyroidism.

Keywords: Hypoparathyroidism, xenotransplantation, parathyroid adenoma
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Procedure for Parathyroid Tissue Donor Patient: A 49-year-
old male patient was admitted to the outpatient clinic with 
malignant hypercalcemia (blood calcium level >11 mg/dL). 
Ultrasound evaluation of the neck revealed a 3 cm diameter 
mass inferior to the left lobe of the thyroid tissue. Parathy-
roid scintigraphy (Tc 99m MIBI) indicated that the mass was a 
parathyroid adenoma. A small Kocher neck incision was per-
formed, and the mass was excised and then divided into two 
parts. One part was used for histopathologic evaluation and 
the other part was cryopreserved according to thetechnique 
described below for xenotransplantation. The mass was re-
ported as parathyroid adenoma inthe histopathologic evalu-
ation.

Cryopreservation and Cell Preparation: Tissue was pooled 
and cryopreserved in three main steps: cell isolation, cell 
counting (total number of cells, rate of viability) and finally 
storing in a liquid nitrogen tank. Tissue samples were imme-
diately placed in ice-chilled RPMI 1640 media after removal, 
and the cells were isolated. The entire protocol was carried 
out in sterile conditions in a sterile hood. All solutions and 
instruments were sterilized. The tissues were gently placed 
in a steel filter and rinsed with PBS+5% FCS (medium I). The 
tissues were then smashed with a syringe piston until the 
cells from whole tissues were split apart. The cells, floating 
in medium I, were filtered through a cell strainer. During 
these steps, some cells may lyse, releasing their DNA into 
the solution. This DNA can cause cell aggregation, which was 
prevented by the addition of DNase. Once whole tissue was 
disassociated and filtered through the cell strainer, Vi-Cell 
(Beckman Coulter) was used to determine viability with the 
trypan blue staining method. The cells were then prepared 
for cryopreservation with the following steps: a 500 µl FBS 
20% DMSO (400 µl FBS+100 µl DMSO) solution was prepared 
and gently dropped into 500 µl FBS solution containing 
0.25x106 cells on ice. The temperature of the solution was 
gradually decreased and the solution was then stored in a 
liquid nitrogen tank.

Transplantation: On the day of transplantation, 100 mg/kg 
prednisolon (Prednol-L 40 mg Ampul®; Mustafa Nevzat Co, 
İstanbul, Turkey) was used subcutaneously as an induction 
dose with a continued dose of 10 mg/kg/day for all rabbits. 
The cell solutions were thawed by submerging in a 37°C wa-
ter bath. After shaving and antisepsis with povidone-iodine 

(Batticon 10g Pvp-iyot; AdekaIlaç, İstanbul, Turkey), 300,000 
parathyroid cells were injected intramuscularly into the su-
perior portion of the right back extremity of the rabbits, after 
the procedure injection area was signed with a marker pen. 
PTH, calcium (Ca) and phosphorus (P) levels were sampled 
on post-transplantation day 10. On day 10, rabbits were sac-
rificed and the signed injection fields were resected for histo-
pathologic evaluation. Specimens were fixed in 70% alcohol, 
dehydrated, and embedded in paraffin wax. Sections were 
cut at a thickness of 5 mm, stained with hematoxylin, eosin 
and evaluated by a pathologist experienced in endocrinol-
ogy.

Primary evaluation parameters of this research are histopatho-
logic differentiation of transplanted cells and blood PTH, Ca, P 
levels. The occurrence of complications related to transplanta-
tion is the secondary evaluation parameter. We used human 
parathyroid hormone kit in our study, which shows results un-
der 0.5 as ‘zero’ and results over 1900 as ‘unidentified’.

Statistics Analysis: All statistics were performed using Statisti-
cal Package for the Social Sciences version 15.0 for Windows 
(SPSS Inc.; Chicago, IL, USA). Continuous variables are ex-
pressed as the means±standard deviation (SD). Significances 
of the measurements of serum calcium and phosphorus lev-
els were evaluated by the Wilcoxon test. The differences were 
considered statistically significant if the p value was less than 
0.05.

RESULTS
Levels of PTH, Ca and P in blood from the ear veins of the 
rabbits before and on the 10th day aftertransplantation be-
fore sacrificing are shown in Table 1. When the levels before 
and aftertransplantation were compared, the differences 
between the levels of PTH were statistically significant 
(p<0.05). While Ca levels had increased, P levels had de-
creased, but the differences for these twoparameters were 
not statistically significant. Mean PTH level was 0.5 pg/
dL before transplantation and 6.6pg/dL after transplanta-
tion (p<0.05). Mean Ca level was 14.1 mg/dL, mean P level 
was 3.5 mg/dL before transplantation, and 14.4mg/dL and 
3.3mg/dL, respectively, after transplantation (p>0.05). 
When parathyroid cells were observed histopathologically, 
there were no morphologic changesbefore and after trans-
plantation (Figure 1, 2).

Table 1. Serum levels of PTH, Ca and P before and on the 10th day after xenotransplantation

Case PTH ( pg/dL) (before) PTH ( pg/dL) (after) Ca (mg/dL) (before) Ca (mg/dL) (after) p (mg/dL) (before) p (mg/dL) (after)

1 0.7 17.9 1 13.7 14 3.2 2.9

2 1.3 4.8 14.2 12.7 3 3.2

3 1.6 3.9 15 13.7 3.6 4.6

4 0 2 13.3 14 3.3 4 

5 0 4.1 13.8 16.5 3.4 2.9

6 0 3.3 14.5 15.9 5 1.9

7 0 10.6 14.3 14.5 3.5 4

Mean 0.5 6.6 14.1 14.4 3.5 3.3

PTH: parathormone; Ca: calcium; P: phosphorus92
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DISCUSSION
Because of the significant clinical symptoms of permanent 
hypoparathyroidism (PH), clinicians have studied various 
therapeutic solutions. In long-term medical treatment, oral 
calcium and vitamin D or its analogues can be administered. 
However, it is important to deliver them in appropriate doses 
with regards to pharmacodynamics, the potency at the tissue 
level, rapidity of action, and the ease of reversal of toxicity (8). 
Long-term treatment with calcium and vitamin D does not 
restore physiologic calcium homeostasis and often results in 
hypercalciuria, even in the face of normocalcemia, thereby in-
creasing the risk of renal sequel (9). Additionally, the disadvan-
tages of conventional therapy including a narrow therapeutic 
window, propensity for hypercalciuria and hypercalcemia, and 
the absence of negative feedback mechanisms have led to the 
investigation of new approaches, including parathyroid gland 
autotransplantation (8, 10, 11).

As has been shown in various studies, parathyroid gland auto-
transplantation is an effective approach for reducing the inci-
dence of permanent and transient hypoparathyroidism and is 
best performed in the setting of total thyroidectomy (12-14). 
However, it is important to remember that this approach is 

only possible when the removal and/or devascularization of 
the glands is recognized by the surgeon peroperatively. Ad-
ditionally, in patients who have been operated for secondary 
hyperparathyroidism, autograft hyperplasia may cause recur-
rences (15).

In recent years, surgeons have studied various therapeutic 
solutions for the treatment of PH based on other transplan-
tation methods. In the literature, transplantation of para-
thyroid glands included in total laryngeal transplantation 
have been reported (16). Currently, studies involving iso-, 
allo-, and xenotransplantation of parathyroid tissue in hu-
man and animals indicate promising results that go far 
beyond the preoperative autotransplantation techniques 
(17, 18). The use of cultured human parathyroid cells is an 
essential technique for allo- and xeno- transplantation be-
cause it provides better engraftment of parathyroid cells 
by means of better revascularization and a decrease in the 
expression of the major histocompatibility complex on 
parathyroid cells (2, 19, 20). To overcome organ rejection 
in parathyroid allotransplantation, a number of methods 
have been proposed, such as short-term immunosuppres-
sion and immune-alteration by depletion of passenger leu-
kocytes or preoperative organ culture but unfortunately, 
those approaches resulted in prolonged but insufficient 
graft function (21-23).

At present, tissues derived from patients with hyperplastic 
parathyroid glands are frequently used because of their nu-
merous cells. Parathyroid hyperplasia is a clinical condition 
that is often coexistent with chronic renal failure (24-26). How-
ever, because the incidences of Hepatitis C and Hepatitis B vi-
ral infections in this patient population are high which prevent 
researchers from performing transplantations, even this lim-
ited number of patients cannot be used effectively as donors 
(27-30).

In the literature, it is shown that the average lifetime of these 
tissues derived from this donor population is no longer than 
6 months, and this interval may be further prolonged in tis-
sues derived from parathyroid adenoma (29). In this study, 
we transplanted adenomatous parathyroid cells from one 
human patient into rabbits and evaluated functional and his-
topathologic features. In each rabbit, increases in PTH levels 
were found to be statistically significant. Ca levels were also 
found to be increased and P were decreased, but the increase 
was not found to be statistically significant. These promising 
results show that, similar to theresults of studies with hyper-
plastic tissues, adenomatous transplants do not result in an 
uncontrolledincrease in either PTH or Ca levels. In addition, 
morphologic differences were not detected at theend of the 
study.

Although there are well-known published studies concerning 
transplantation of healthy parathyroid tissue to humans, there 
has not yet been a study about transplantation of adenoma-
tous cells because of the malignant potential of parathyroid 
adenomas. In our experimental study, we evaluated the devel-
opment and potential malignant transformation of adenoma-
tous human parathyroid tissue transplanted into rabbits, with 
a successful combination of tissue culture passage and cryo-
preservation with immunosuppression.

Figure 2. Parathyroid cells between the striated muscle 
fibers (Hematoxylin and Eosin, 200x magnification)

Figure 1. Parathyroid cells between the striated muscle 
fibers (Hematoxylin and Eosin, 40x magnification)
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Limitations of the study
Although our results were favorable, the effects were short-
term. There are two reasons for this limitation. First, long-term 
immunosuppression in rabbits can lead to rapid metabolic 
disorders, which results in early deaths. Second, the cells that 
were transplanted in the muscle tissue could migrate from 
their initial localization, which may make histopathologic as-
sessment impossible for us.

CONCLUSION
Our results show that adenomatous parathyroid cells function 
in the short-term without any morphologic transformation, 
which can support the consideration of a safe and alternative 
allotransplantation method of human adenomatous parathy-
roid tissue and may function as a preliminary work in this field 
of study.
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The outcomes of intestinal resection during debulking 
surgery for ovarian cancer

INTRODUCTION
Ovarian cancer is the most lethal and the second most frequently diagnosed cancer among all gy-
necologic malignancies (1). Most ovarian cancers are epithelial neoplasms and tend to spread along 
peritoneal surfaces. Therefore, patients with ovarian cancer are often diagnosed at advanced disease 
stages with an average 5-year survival rate of approximately 30% (2, 3). Cytoreductive surgery fol-
lowed by chemotherapy is the mainstay therapeutic approach and is considered to be the largest 
contributor of survival in advanced ovarian cancer (4). However, cytoreductive or debulking surgery 
is associated with high postoperative morbidity rates. There are several factors affecting morbidity 
rates such as age, general status of the patient, the presence of comorbidities, patient volume of 
the medical center, subtype of the tumor, and the extent of surgery (5). Intestinal surgery is usually 
indicated as part of debulking surgery to provide optimal tumor reduction among these patients, 
and is also responsible for increased postoperative morbidity (6, 7). Besides being a part of debulking 
surgery, intestinal surgery may be also needed for iatrogenic bowel injury or intestinal obstruction. In 
addition, bowel resection is often required for abdominal and pelvic recurrences and in palliation of 
intestinal obstruction (8). 

In this study, we aimed to evaluate therapeutic outcomes and morbidity of intestinal resection during 
debulking surgery for stage III ovarian cancer.

MATERIAL AND METHODS

Patients 
A total of 22 patients who underwent intestinal resection during debulking surgery for stage 3 ovar-
ian carcinoma between 2009 and 2013 were included in this retrospective study. The ethics commit-
tee of Zekai Tahir Burak Women’s Health Training and Research Hospital approved the study protocol. 
Informed consent was not taken from the patients due to the retrospective nature of the study. The data 
including patient age and body mass index (BMI), histology and stage of the tumor, the type of intestinal 
surgery, all postoperative complications, duration of intensive care unit (ICU) admission and hospital 
stay were collected from medical charts of the patients. The patients who only underwent appendec-
tomy or intestinal surgery without resection were excluded from the study. 
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Objective: To evaluate the clinical and surgical outcomes of intestinal resection during primary debulking surgery 
for ovarian cancer.

Material and Methods: This retrospective study was conducted at Zekai Tahir Burak Women's Health Training and 
Research Hospital between 2009 and 2013. The patients who underwent intestinal resection during debulking sur-
gery for stage 3 ovarian cancer were included in the analysis. Data regarding patient age, body mass index, tumor 
histology, disease stage, the site of intestinal resection, all postoperative complications, duration of intensive care 
unit admission and hospital stay were collected and analyzed.

Results: A total of 22 patients with a mean age of 53.4 years were included in the study. Optimal cytoreduction was 
achieved in 14 (63%) patients. Transverse colectomy was the most common type of intestinal resection (63%). The 
most common postoperative complication was transfusion of blood products (63%). No postoperative mortality was 
observed.

Conclusion: Intestinal resection is a crucial part of debulking surgery for advanced ovarian cancer, with acceptable 
complication rates. Despite the limited number of patients, the results obtained from the present study are compa-
rable with previous reports. 
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Study Design
All operations were performed by a single gynecological 
oncologist and a single general surgery team. Mechanical 
bowel cleansing and antibiotic prophylaxis were routinely 
administered to all patients on the day before surgery. All op-
erations were performed via a standard midline abdominal 
incision. Gastrointestinal stapling devices were usually used 
for intestinal anastomosis. Rectosigmoid resection was per-
formed in en bloc retroperitoneal approach method. In this 
technique as described earlier, the rectosigmoid colon was 
separated from the peritoneum and left pelvic wall by rou-
tine steps, and was divided using gastrointestinal stapling 
device (9). Optimal debulking was considered as the largest 
diameter of residual tumor equal to or less than 1 cm at the 
end of the surgery. 

The Statistical Package for the Social Sciences (IBM Corp.; Ar-
monk, NY, USA) version 21 was used for statistical analysis. 
Descriptive analysis was presented as mean±SD/percentage 
for continuous variables and number/percentage for cat-
egorical variables. P<0.05 was considered to be statistically 
significant.

RESULTS
The data of 22 consequent patients (mean age 53.4 years) 
who underwent debulking surgery with intestinal resection 
for stage III ovarian cancer were analyzed. Primary debulk-
ing was the unique indication for surgery. Optimal debulking 
surgery was achieved in 14 (63.7%) patients. Intestinal resec-
tion was performed to all patients because of tumoral spread 
to intestines. The most common type of intestinal resection 
was transverse colectomy (14, 63.7%). Anastomosis with an 
end-to-end technique was performed in the majority of pa-
tients (20, 90.9%). Colostomy was preferred in two patients 
(9.1%) who underwent low anterior resection for rectal in-
volvement. As an indicator for blood loss, hemoglobin (Hb) 
change was calculated by subtracting postoperative Hb from 
preoperative Hb levels. The mean Hb change was 3.1 gr/dL. 
The demographic and clinical characteristics of the patients, 
surgical data, and pathological findings are presented in 
Table 1.

At least one postoperative complication was observed in 19 
(86.4%) patients. The most common postoperative compli-
cation was transfusion of blood products, with an incidence 
of 63.6%. Two patients developed postoperative ileus; how-
ever, both had ability to pass flatus on the fifth day of the 
operation. Re-operation within the postoperative period 
was required in two patients. One of those patients under-
went re-laparatomy for anastomotic leak on the 6th day of 
the operation, and colostomy was performed. The second 
patient had uncontrolled intestinal fistula, and thus the 
fistula tract was surgically removed on the 14th day of the 
surgery. All postoperative complications are presented in 
Table 2.

Pelvic abscess developed in one patient, and was successfully 
treated with antibiotherapy. The patient with pulmonary em-
bolism was also treated medically with intravenous heparin. 
No mortality was observed postoperatively.

DISCUSSION
Primary optimal debulking surgery for ovarian cancer is tra-
ditionally defined as residual tumor less than one centimeter 
(10). However, debulking surgery has been recently classified 
as complete (without residual disease) and incomplete (with a 
residual disease at the end of the surgery) at the Gynecological 
Cancer Inter Group consensus conference in 2010 (11). Com-

Table 2. Postoperative short- and long-term complications

Complications n (%)

Transfusion of blood products 14 (63.6)

Surgical site infection 6 (27.3)

Atelectasis 4 (18.2)

Wound dehiscence 3 (13.6)

Ileus 2 (9.1)

Pulmonary embolism 1 (4.5)

Gastrointestinal fistula 1 (4.5)

Pelvic abscess 1 (4.5)
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Table 1. Clinical characteristics of the patients who 
underwent intestinal resection during primary debulking 
surgery

Characteristics n (%)

Age (y) 53.4±9.3

BMI  30.5±3.7

Albumin (gr/dL) 3.2±0.6

Preoperative Hb (gr/dL) 11.6±1.0

Postoperative Hb (gr/dL) 8.4±0.9

Hb change 3.1±0.9

Histological variant 

Serous 9 (40.9%)

Kruckenberg 5 (22.7%)

Endometriod 3 (13.6%)

Mucinous 3 (13.6%)

NET 2 (9%)

Type of intestinal resection 

Transverse colon resection 14 (63.7%)

Sigmoid colon resection 5 (22.7%)

Ileum resection 4 (18.1%)

Low anterior resection 2 (9%)

Operating time (min) 228.4±30.6

Oral intake (h) 6.0±2.4

ICU admission (d) 4.8±2.5

Hospital stay (d) 12.3±2.6

Histological variant, type of intestinal resection, optimal debulking, and 
hemorrhage were presented as n (%); the other variables were presented as 
mean±SD.  
y: year; h: hour; min: minute; d: day; BMI: Body Mass Index; Hb: hemoglobin; 
NET: neuroendocrine tumor; ICU: intensive care unit



plete resection of all macroscopic disease has been shown to 
be highly correlated with prolongation of the survival (12-15). 
Although the completeness of debulking surgery is the single 
indicator of survival of the patients with ovarian cancer, stage 
and histologic subtype of the tumor also have significant 
prognostic effects (5). Unfortunately, only one third of ovar-
ian cancers can be detected at early stages and most patients 
have stage 3 or 4 disease at the time of diagnosis (16-18). 

An extensive resection containing pelvic surgery, pelvic and 
abdominal lymphadenectomy, and abdominal surgery is usu-
ally performed during debulking surgery. Intestinal surgery 
is usually indicated for optimal debulking in the treatment of 
ovarian cancer in 20 to 100% of the patients (19). The poten-
tial role of intestinal resection on morbidity and oncological 
outcomes have been studied in many studies (20, 21). There is 
a consensus on the positive prognostic impact of intestinal sur-
gery in the surgical treatment of advanced ovarian cancer. Also, 
optimal debulking surgery was shown to reduce postoperative 
ileus and ascites (22). Despite these advantages, surgery-related 
morbidity remains a major concern of debulking surgery for 
most surgeons. In debulking surgery, morbidity associated with 
intestinal surgery has been reported with an incidence rate of 
up to 20% (21). In our department, maximal debulking surgery 
including bowel resection is the standard surgical approach be-
cause of its promoting impacts on the survival. 

In the literature, bowel resection during debulking surgery 
was reported up to 23% (23, 24). Tamussino et al. (23) reported 
that rectosigmoid resection was the most common intestinal 
resection during primary surgical treatment of ovarian cancer 
while colostomy was performed in only 2% of the patients. In 
contrast, the most common type of intestinal resection was 
transverse colectomy, and colostomy was only needed in 9% 
of the patients in the present study.

Clark et al. (25) reported that at least one or more periop-
erative complications occurred in approximately one third 
of the patients who underwent cytoreductive surgery with 
intestinal resection in their patient group. They also reported 
that the most common perioperative complications were 
cardiopulmonary events and small bowel obstruction. Fauci 
et al. (26) found that comorbidity was highly associated with 
readmission within 30 days of discharge, and small bowel 
obstruction/ileus was the most common reason for this en-
tity. Cai et al. (27) also reported the major complication rate 
as 22% in their debulking surgery series. In that study, the 
patients who underwent bowel resection had a significantly 
higher median survival as compared with the patients with 
suboptimal debulking. In addition, the major complications 
such as ileus, intestinal fistula, and urinary tract fistula were 
found to be similar between those groups, indicating that 
morbidity following debulking surgery with intestinal resec-
tion seemed acceptable. In the present study, at least one or 
more complications occurred in 19 out of 22 patients. This 
rate may be considered as higher in comparison to previous 
studies. However, it should be noted that there is not a stan-
dard classification of morbidities in those studies, in which 
either minor or major complications were reported. On the 
other hand, all complications from mild to severe were re-
ported in our study. In addition, colonic resections which 
are most frequently related to postoperative morbidity were 

more common in our case series, in comparison to small 
bowel resections. The leading morbidity was related to trans-
fusion of blood products, with an incidence of 63%. However, 
complications related to intestinal resection, such as intesti-
nal fistula, pelvic abscess, and ileus developed in the minor-
ity of patients. Similarly, Morice et al. (28) found transfusion 
rate to be 39% in patients with debulking surgery. 

Type of intestinal resection may be considered to be associated 
with the development of postoperative complications. Colonic 
resections are generally believed to be related to higher mor-
bidity rates more than small bowel resections. Bristow et al. (24) 
reported that transverse colectomy contributed to optimal cy-
toreductive surgery with an acceptable morbidity rate. In that 
study, gastrointestinal fistula was reported in 5.3% of the pa-
tients. In our study, two major complications directly related to 
intestinal resection (one postoperative acute complete bowel 
obstruction and one intestinal fistula) were observed during the 
follow-up period, consistent with the literature (20, 21). 

It is well known that patients with advanced ovarian cancer 
are usually in the old or mid-old age population and have ac-
companying systemic diseases that result in increased postop-
erative complication rates. Additionally, aggressive debulking 
surgery in old patients were reported to be associated with in-
crease in postoperative mortality (29). In our study, the mean 
age was 53 years, and approximately 30% of the patients had 
at least one accompanying systemic disease. However, no 
mortality was observed within the postoperative period. 

Mean intensive care unit admission was 4.8 days in our study. 
Bristow et al. (24) reported that the mean duration of intensive 
care unit admission was 2.5 days. This may be explained with 
the high comorbidity rate in our study population.

CONCLUSION
Optimal debulking surgery is the mainstay treatment of ad-
vanced ovarian cancer, and is highly correlated with patient 
survival. Intestinal resection is one of the main components 
of this radical procedure, with acceptable complication rates. 
Despite the limited number of patients, the results obtained 
from the present study are comparable with previous reports.
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Idiopathic granulomatous mastitis: an institutional experience

INTRODUCTION
Idiopathic granulomatous mastitis (IGM) is a rare, benign, chronic inflammatory condition of the breast. 
It was first described in 1972 by Kessler and Wolloch (1). Although it has been more than four decades 
since then the disease still remains an enigma. The etiology, natural course and treatment of choice of 
this condition are not yet well understood. Due to the rarity of the condition and the lack of sufficient 
studies, the prevalence of IGM is not known. Baslaim et al. (2) in their study reported that IGM repre-
sented 1.8% of 1106 cases of benign breast disorders which were subjected to a biopsy.

Idiopathic granulomatous mastitis typically presents as a lump in the breast with or without associated 
features of inflammation, in a parous woman of childbearing age. Clinically it may present with features 
similar to periductal mastitis (PDM). In fact, some authors consider IGM to be nothing but a variant of 
PDM (3, 4). The disease is usually unilateral, however, a few cases of IGM involving both breasts have 
been described (5). Diagnosis is further confounded by the fact that it often mimics carcinoma of breast, 
both clinically and radiologically (1, 6).

Histologically, a granulomatous inflammation is seen, which is closely related to the lobules. Gran-
ulomas composed of epithelioid histiocytes, Langhans giant cells accompanied by lymphocytes, 
plasma cells and occasional eosinophils are found within and around the lobules (7). The same 
cellular components are present in the FNA smears from these lesions (8). Histo-chemical stains for 
pathogens are usually negative. These findings have led to speculations of a cell mediated reaction 
to one or more substances in the mammary secretions of lobular cells, but no specific antigen has 
yet been identified (7).

Diagnosis of IGM is based on characteristic histological findings, after all possible infectious and non-
infectious causes of granulomatous inflammation have been ruled out (1, 4, 9). 
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Objective: To study idiopathic granulomatous mastitis with respect to its various clinical features, etiologic factors, 
treatment modalities and complications.

Material and methods: Retrospective study of all patients who were diagnosed with idiopathic granulomatous mas-
titis from 1st January 2006 to 31st December 2014 at Kasturba Hospital, Manipal, India (a tertiary care referral centre). 
The research was performed according to the World Medical Association Declaration of Helsinki. Informed consent 
was taken from the patient before invasive procedures including surgery. Data was analysed using the Statistical 
Package for Social Sciences version 16.0 wherever appropriate.

Results: 73 patients diagnosed with idiopathic granulomatous mastitis during the time period were included. One 
patient was a male (1.37%), rest were all females (98.63%). The mean age of presentation was 32.67 years (range 23 
to 66 years). 70 patients (95.89%) were parous females. Average duration since last childbirth was 4.6 years (range: 3 
months to 33 years). 8 patients (10.95%) were lactating. History of oral contraceptive pill use was present in 40 patients 
(54.79%). The right breast was affected in 44 patients (60.27%), and the left breast in 29 patients (39.73%). None of the 
patients had bilateral disease. The most common symptom was a painless lump (61.64%). Rest of the patients (38.36%) 
presented with features of a breast abscess. 19 out of 39 FNACs done (48.72%) were positive for granulomatous mastitis. 
59 were primarily managed surgically (lumpectomy/ wide excision-33, incision & drainage-26). One patient was treated 
primarily with prednisolone. 13 patients did not receive specific treatment, and were only kept on regular follow-up. 
Patients managed with lumpectomy/ wide excision had the least rate of complications & recurrence (18.18%).

Conclusion: Patients with idiopathic granulomatous mastitis can present with a wide variety of symptoms which 
mimic other more common conditions. Surgical management in the form of wide excision appears to provide the 
best long term outcome in patients with idiopathic granulomatous mastitis.
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There are no universally accepted guidelines available for 
management of IGM. Surgery (complete excision or incision 
and drainage), corticosteroids, immunosuppressant therapy 
and expectant management are some of the treatment strate-
gies which have been described in literature. Several studies 
have shown varying degrees of success with all of these meth-
ods. Furthermore, management is complicated by a high rate 
of recurrence (16-50%) (9-11). 

Herein, we describe our institutional experience with IGM over 
a period of 8 years.

MATERIAL AND METHODS
Medical records database of Kasturba Hospital, Manipal (a 
tertiary care centre) was searched retrospectively to identify 
all patients who were diagnosed with IGM between 1st Janu-
ary 2006 - 31st December 2014. The research was performed 
according to the World Medical Association Declaration of 
Helsinki. Informed consent was taken from the patient be-
fore invasive procedures including surgery. As it is a retro-
spective study, no separate consent was taken for inclusion 
in the study. For a patient to be included in the study, a his-
tological diagnosis of granulomatous mastitis was required 
on core needle biopsy or open surgical biopsy. Furthermore, 
other causes of granulomatous mastitis had to be excluded. 
Finally, 73 such cases were identified and included in the 
study.

Patient characteristics, clinical features, etiologic factors, mi-
crobiologic studies, treatment modalities, complications and 
follow-up data for each patient were recorded and analysed. 
The variables were presented as mean, standard deviation, 
median, frequency and percent as appropriate. Data was ana-
lysed using the Statistical Package for Social Sciences version 
16.0 (SPSS Inc.; Chicago, IL, USA).

RESULTS
During the study period, 73 patients were diagnosed with 
IGM in our hospital. Only one patient diagnosed with IGM 
was a male (1.37%), the rest were all females (98.63%). The 
mean age of presentation was 32.67 years, with a range of 
23 to 66 years.

With the exception of three patients (including the one male 
patient), all the other patients (70; 95.89%) diagnosed to 
have IGM were parous females. Average duration since last 
childbirth in those 70 patients was 4.6 years (range: 3 months 
to 33 years). 8 patients were lactating at the time of presenta-
tion.

Two of the 73 patients were smokers (2.74%). History of oral 
contraceptive pill use at some point of time was present in 40 
patients (54.79%). None of the patients had a history of tu-
berculosis, sarcoidosis, connective tissue disease or any other 
infectious disease which could cause granulomatous inflam-
mation.

The right breast was affected by the disease in 44 patients 
(60.27%), and the left breast in 29 patients (39.73%). None of 
the patients had bilateral disease. The most common site af-

fected was the upper outer quadrant of the breast (32.88%), 
followed by lower inner (21.92%), upper inner (19.18%), lower 
outer (13.69%) and central (12.33%) quadrants.

The most common presenting feature of the disease was a 
painless lump (61.64%). Rest of the patients (38.36%) present-
ed with features similar to a breast abscess. 26.03% patients 
had fever at the time of presentation.

Fine needle aspiration cytology (FNAC) was performed in 39 
patients (53.42%), the findings are shown in Table 1.

Core needle biopsy and/or surgical excision specimens were 
sent for histopathologic examination in all cases, and were 
reported as granulomatous mastitis. Gram staining, bacterial 
culture and Ziehl-Neelsen staining were done for all patients 
to rule out infectious / tubercular mastitis.

All patients received antibiotics for variable time periods. The 
reason for antibiotic administration was either a suspected in-
fectious pathology at the time of presentation or routine peri-
operative antibiotic coverage. The type, dosage and duration 
of antibiotic administration depended on the indication for 
antibiotic use and physician’s personal preference.

59 patients underwent surgery as the primary treatment, 33 
of them underwent lumpectomy/wide excision, and 26 un-
derwent incision & drainage. One patient was treated primar-
ily with steroids (prednisolone). 13 patients did not receive 
any specific treatment initially and were kept on regular 
follow-up. Some patients received adjuvant antitubercular 
therapy (ATT) or prednisolone after surgical management 
(Table 2).

The occurrence of complications after the primary treatment 
is shown in table 3. The patient treated primarily with pred-
nisolone recovered completely, and had no complications at 
6 month follow-up.

All 12 patients who developed recurrent/residual abscess 
were managed by I&D. 6 of them recovered completely after 
I&D, while the other 6 developed a persistent discharging 

Table 1. Fine Needle Aspiration Cytology (FNAC) findings

Granulomatous mastitis 19

Acute inflammatory features 10

Suggestive of malignancy 1

Duct ectasia 1

Inconclusive 8

Table 2. Adjuvant treatment after surgical management

Surgery performed  
(total number) ATT Prednisolone

Lumpectomy/ wide excision (33) 9 2

I&D (26) 4 1

ATT: anti tubercular treatment; I&D: incision and drainage
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sinus and had to undergo excision of the sinus tracts. All of 
these patients eventually recovered.

Out of the 9 patients who had a residual lump at 6 months 
after primary treatment, 4 underwent lumpectomy and 5 
were kept on regular follow-up. All 4 patients who underwent 
lumpectomy for residual lump recovered completely. 4 out of 
5 patients who did not receive any treatment for the residual 
lump continued to have the same lump at 1 year follow-up, 
while one patient’s residual lump regressed without any treat-
ment.

11 patients developed a persistent discharging sinus during 
6 months of follow-up. 8 of them underwent excision of the 
sinus tracts and the adjoining diseased breast tissues. All 8 
of them recovered completely and were asymptomatic at 10 
month follow-up. 3 of the patients were managed conser-
vatively with a course of antibiotics as per the culture/sen-
sitivity report and then kept on regular follow-up. In these 
3 patients, the disease had a longer, protracted course, but 
eventually they all recovered (mean: 15.66 months, range: 
13-18 months).

3 patients who had an ulcer at the operated site on the 6 
month follow-up were all managed with local debridement 
and subsequent wound closure with secondary suturing. 
None of them had any further complications. Mastalgia in 3 
patients was managed symptomatically with analgesics.

DISCUSSION
Idiopathic granulomatous mastitis is an enigmatic condition. 
Even though it was described more than 40 years ago, due 
to the rarity of this disease; its etiology, natural history and 
optimal treatment remain poorly understood. The disease is 
particularly troublesome for the patient because of its stub-
born tendency to recur. Autoimmunity, pregnancy, lactation, 
hyperprolactinemia, oral contraceptive use, local trauma to 
the breast, alpha-1 antitrypsin deficiency and smoking have 
all been described as risk factors for the occurrence of the dis-
ease (12-16). 

A favourable response of the disease to steroids and immu-
nosuppressant drugs has pushed forward the hypothesis of 
autoimmune nature of the disease. The etio-pathogenesis of 
the disease is thought to involve the following sequence of 
events: ductal epithelial damage, transition of luminal secre-
tions to the lobular connective tissue, local inflammation in 
connective tissue, macrophage and lymphocyte migration to 

the region, and local granulomatous inflammatory response 
(14). However, the cause of ductal epithelial damage has not 
been recognized.

According to literature, IGM typically affects parous females in 
the reproductive age group (1, 12, 13, 17-19). These findings 
were confirmed in our study, although there were exceptions. 
2 patients diagnosed with IGM were young nulliparous fe-
males, whereas there was also a post-menopausal lady suffer-
ing from the same disease. But the biggest exception, perhaps, 
was the diagnosis of IGM in a male patient. Previously, only 
one case of IGM in a male patient has been reported in the 
literature (20). 54.79% patients had a history of use of OCPs, 
which is much higher than that reported in other studies.

The most common presenting symptom of patients with IGM 
was found to be a painless lump in the breast. FNAC as a tool 
for diagnosing IGM was not very efficient, as it had a high 
false-negative rate (51.28%). 

Most of the patients in the current study were managed pri-
marily surgically. Wide excision/ lumpectomy was found to be 
the most effective treatment option, having the lowest rate of 
recurrence and complications. Surgical management with I&D 
and expectant management were found to have an unaccept-
able high rate of complications and recurrence. Only one pa-
tient was managed primarily with steroids, and she recovered 
completely, with no recurrence or complications.

Expectant line of management with close follow-up was not 
found to be a satisfactory treatment option for IGM in the cur-
rent study. 

Study limitation
Due to the lack of adequate number of cases treated primar-
ily with steroids, a satisfactory conclusion could not be drawn 
from the present study.

CONCLUSION
With 73 cases, this is one of the largest case series of Idiopathic 
granulomatous mastitis. The study reaffirms that this is a con-
dition which is not easily understood. The patients can pres-
ent with a wide variety of symptoms which mimic other more 
common conditions. Surgical management in the form of 
wide excision appears to provide the best long term outcome 
in patients with IGM. Although the use of corticosteroids has 
been advocated by some researchers, our experience with the 
same was limited to just one patient, hence we could not give 
a definite opinion on the same.

Table 3. Complications associated with various treatment modalities

Primary treatment  Residual/ Recurrent/    Total number of 
(number of patients) Recurrent abscess Residual lump Sinus Ulcer Mastalgia complications

Lumpectomy/ wide excision (33) 3 - 2 - 1 6 (18.18%)

I&D (26) 7 7 5 2 2 23 (88.46%)

Prednisolone (1) - - - - - 0

Expectant (13) 2 2 4 1 - 9 (69.23%)

Total 12 9 11 3 3 38

I&D: incision and drainage
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Prognostic factors in patients with acute mesenteric ischemia

INTRODUCTION 
Acute mesenteric ischemia (AMI), one of the causes of acute abdominal pain due to occlusion of the 
superior mesenteric artery, has a fatal course as a result of intestinal necrosis (1). AMI comprises 1% of 
all patients admitted to the hospital with acute abdominal pain, and is the etiology in 0.1% of patients 
who present to emergency departments (2, 3). The mortality rate in AMI remains high due to challenges 
in early diagnosis, the lack of specific markers, and irreversible intestinal ischemia secondary to delay in 
diagnosis. Although significant advances in its diagnosis and treatment have been madeover the last 
decade, mortality rates are still reported to be around 40-70% for acute mesenteric ischemia mainly due 
to a low index of suspicion. Early diagnosis and commencing appropriate treatment is essential in AMI. A 
delay of twenty-four hours can decrease survival by 20%. Therefore, the development of new diagnostic 
methods is extremely important (1-5).

The etiologic cause in 70-80% of cases with AMI is intestinal ischemia that occurs as a result of occlusion 
of the mesenteric artery due to an embolus or thrombus. Embolic occlusion results in earlier ischemia 
and transmural necrosis as compared with other causes, due to the absence of a well-developed collat-
eral circulation (6). Strangulated hernia, venous thrombosis, and non-occlusive causes are rare reasons 
ofAMI. Individuals with a prior history of arterial embolus, vasculitis, deep venous thrombosis, and post-
prandial pain constitute thehigh-risk group (7).

Diagnosis of AMI is based on clinical suspicion and clinical findings. In AMI, severe abdominal pain is 
present disproportionate with the findings of a physical examination. Intestinal ischemia progresses 
transmurally, and in most cases peritonitis and sepsis has already ensued by the time of diagnosis, and 
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Objective: Acute mesenteric ischemia, one of the causes of acute abdominal pain due to occlusion of the superior 
mesenteric artery, has a fatal course as a result of intestinal necrosis. There is no specific laboratory test to diagnose 
acute mesenteric ischemia. The basis of treatment in cases of acute mesenteric ischemia is composed of early di-
agnosis, resection of intestinal sections with infarction, regulation of intestinal blood flow, second look laparotomy 
when required, and intensive care support. The aim of this study is to investigate the factors affecting mortality in 
patients treated and followed-up with a diagnosis of acute mesenteric ischemia. 

Material and Methods: Forty-six patients treated and followed-up with a diagnosis of acute mesenteric ischemia 
between January 1st, 2008 and December 31st, 2014 at the General Surgery Clinic of our hospitalwere retrospectively 
evaluated. The patients were grouped as survivor (Group 1) and dead (Group 2). Age, gender, accompanying disor-
ders, clinical, laboratory and radiologic findings, duration until laparotomy, evaluation according to the Mannheim 
Peritonitis Index postoperative complications, surgical treatment applied, and type of ischemia and outcome fol-
lowing surgery were recorded.

Results: A total of 46 patients composed of 22 males and 24 females with a mean age of 67.5±17.9 and with a 
diagnosis of mesenteric ischemia were included in the study. Twenty-seven patients died (58.7%) while 19 sur-
vived (41.3%). The mean MPI score was 16.8±4.7 and 25.0±6 in Group 1 and Group 2, respectively, and the differ-
ence between the two groups was statistically significant (p<0,001). Fourteen of the 16 (51.9%) patients who had a 
Mannheim Peritonitis Index score of 26 or higher died while two of them survived (10.5%). Thirteen out of the 30 
(48.1%) patients with a Mannheim Peritonitis Index score of 25 or lower died while 17 (89.5%) patients survived. The 
increased MPI score was significantly correlated withmortality (p=0.004).

Conclusion: Suspicion of disease and early use of imaging in addition to clinical and laboratory evaluations are 
essential in order to decrease mortality rates in acute mesenteric ischemia. Prevention of complications with crit-
ical intensive care during the postoperative period aids in decreasingthe mortality rate. In addition, using the 
Mannheim Peritonitis Index can be helpful.

Keywords: Mannheim, mesenteric ischemia, prognostic factors
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the role of imaging modalities is limited (8). Direct radiogra-
phy and abdominal ultrasonography are non-diagnostic and 
abdominal computed tomography has a low sensitivity and 
specificity (9, 10). Although mesenteric vessels are visualized 
with an abdominal MRI, studieson the reliability of the results 
are limited. The American Society of Gastroenterology practice 
guidelines (2000) defined angiography as the gold standard 
for mesenteric ischemia (11). However, catheter angiography 
is invasive and time consuming. Furthermore, it is unavailable 
in many hospitals. Over the last decade, computed tomogra-
phy-angiography (CTA) has replaced angiography as the gold 
standard in the diagnosis of mesenteric ischemia with a sensi-
tivity and specificity of 0.86% and 0.94%, respectively, since it 
is less invasive and can be performed in a shorter time (12, 13).
There is no specific laboratory test for acute mesenteric isch-
emia. 

The basis of treatment in cases of acute mesenteric ischemia 
is composed of early diagnosis, resection of the intestinal sec-
tions with infarction, regulation of intestinal blood flow, sec-
ond look laparotomy when required, and intensive care sup-
port (1).

The aim of this study is to investigate the factors affecting 
mortality in patients treated and followed-up with a diagnosis 
of AMI.

MATERIAL AND METHODS
Forty-six patients treated and followed-up with a diagnosis of 
AMI between January 1st, 2014 and December 31st, 2014 at the 
General Surgery Clinics of our hospital were retrospectively 
evaluated. The patients were grouped as survivors (Group 1) 
and dead (Group 2). Age, gender, accompanying disorders, 
clinical, laboratory and radiologic findings, duration until lapa-
rotomy, evaluation according to the Mannheim Peritonitis In-
dex (MPI), postoperative complications, surgical treatment ap-
plied, type of ischemia, and outcome following surgery were 
recorded. In the patients who underwent operations, a second 
look laparotomy was performed within 12-48 hours. This deci-
sion was made by the surgeon who had performed the first 
operation and for the following reasons: in cases of suspicion 
of recurrent ischemia in the remaining intestinal segments af-
ter resection, if the line of demarcation was unclear or if isch-
emic changes were detected at the tip of the stoma created at 
the time of resection. 

An ethics committee approval was obtained along with writ-
ten informed consent from patients who participated in this 
study.

Statistical Analysis
All statistical analyses were performed using Statistical Pack-
age for the Social Sciences 17.0 (SPSS Inc.; Chicago, IL, USA).
Descriptive statistics were expressed as number and percent-
age for categorical variables and mean and standard devia-
tion for numerical variables. Comparisons of independent two 
groups were made by using the Student-t Test where numeri-
cal variables were normally distributed and using the Mann 
Whitney U test when they were not normally distributed. More 
than two-group comparisons of independent numerical vari-
ables were performed by using the One Way Anova test when 
variables were normally distributed and the Kruskal Wallis test 

when they were not normally distributed. Subgroup paramet-
ric analyses were made with the Tukey test and nonparametric 
tests were made with the Mann Whitney U test and interpret-
ed with the Bonferroni correction. Categorical variables were 
tested using the Chi-Square test. The statistical alpha level of 
significance was accepted as p<0.05. 

RESULTS
A total of 46 patients, composed of 22 males and 24 females 
with a mean age of 67.5±17.9, with a diagnosis of mesen-
teric ischemia were included in the study. Twenty-seven pa-
tients died (58.7%) while 19 survived (41.3%). The mean age 
ofthe patients who died and survived was 71.3±12.2 years 
and 61.7±23.2 years, respectively. There was no statistically 
significant difference in terms of gender between the groups 
(p=0.161 and p=0.329 respectively). 

There was no statistically significant difference in the interval 
between the onset of complaints and presentation to the hos-
pital between the two groups (30.9±23.8 hours in Group 1 and 
27.7±20.7 hours in Group 2 (p=0.675). 

D-dimer, WBC and pH values in Group 1 and Group 2 were 
20220±9706 and 16002±6176, 4757±4603 and 5389±2246, 
and 7.4±0.0 and 7.3±0.2, respectively, and there was no sta-
tistically significant difference in laboratory parameters be-
tween the two groups (Table 1). Abdominal pain, nausea and 
vomiting, diarrhea, hematemesis and melena was found to be 
present in 44 (95.7%), 32(69.6%), four (8.7%), three (6.5%) and 
two (4.3%) patients, respectively. No statistically significant 
differences were present between the two groups in terms of 
symptoms, accompanying diseases, and CT findings (Table 2). 

Arterial and venous occlusion was detected in 34 (73.9%) and 
eight (17.8%) patients, respectively, and four patients (8.9%) 
had non-occlusive disease. Thirty-eight patients (82.6%) un-
derwent surgery. Thirty-two patients underwent resection, 
while six patients (13%) did not receive an intestinal resection. 
One patient underwent revascularization. No statistically sig-
nificant difference was found in the type of ischemia between 
the groups (p=0.690). 

Postoperative complications, in order of frequency, were osto-
my creation in 23 patients (60.5%), short bowel syndrome in 16 
patients (42.1%), wound site infection in ten patients (26.3%), 
sepsis in nine patients (23.7%), intra-abdominal abscess in 
six patients (15.8%), entero-cutaneous fistula in two patients 
(5.3%), and open abdomen in two patients (5.3%). Duration of 
intensive care stay was 5.9±9.8 days (median3 days).

The percentage of patients who underwent an operation was 
77.8% (n=14) and 88.9% (n=24) in patients who survived and 
who died, respectively. There was no statistically significant 
difference in the rate of operation between the two groups 
(p=0.694). The type of operations in the two groups were simi-
lar (p=0.111). The rates of wound site infection and sepsis were 
statistically significantly higher in the patients who died as 
compared with the patients who survived (p=0.034 p=0.007) 
(Table 3).

Second look operations were performed on eight patients. 
Second look operations did not correlate with mortality 105
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(p=0.141). Anastomosis following resection was performed 
in ten patients. Statistically, the mortality rate in patients who 
had undergone anastomosis was significantly lower (p<0.001).

Ischemia was detected in only the small intestine in 24 pa-
tients, while both the small intestine and colon were ischemic 
in 12 patients. The presence of colonic ischemia did not effect 
mortality (p=0.325).

The mean MPI score was 16.8±4.7 and 25.0±6 in Group 1 
and Group 2, respectively, and the difference between the 
two groups was statistically significant (p<0.001). Fourteen 
of the 16 (51.9%) patients who had a MPI score of 26 or 

higher died while two of them survived (10.5%). Thirteen of 
30 (48.1%) patients who had a MPI score of 25 or lower died 
while 17 (89.5%) patients survived. The increased MPI score 
significantly effected mortality (p=0.004).

DISCUSSION 
Controlled randomized studies in the literature on acute mes-
enteric ischemia (AMI) are limited n number due to the low 
incidence and wide spectrum of the disease. A large majority 
of these studies, like ours, have a retrospective design (14,15). 
The absence of a specific method for the diagnosis of AMI gen-
erally results in delayed diagnosis. Mortality rates have been 
reported in different studies between 30% and 100%, and in 
this study the rate was found to be 60% (16-19).

An arterial embolus or thrombus in the superior mesenteric 
artery is the cause of intestinal ischemia in 70-80% of cases. 

Table 1. Laboratory parameters of the two groups

 Survived Died p

Laboratory value

AST 64.6±134.7 90.9±264.7 0.214

ALT 31.3±20.7 45.1±95.9 0.311

Total Bilirubin 1.3±1.2 1.5±0.8 0.097

Calcium 9.3±0.8 9.0±0.9 0.163

Sodium 137.9±5.4 137.5±4.9 0.795

Potassium 4.4±0.6 4.2±0.9 0.329

Amylase 85.9±60.2 141.5±140.5 0.511

Wbc 20220.0±9706.8 16002.3±6176.6 0.101

Neutrophil 82.3±10.6 77.3±14.7 0.398

Lymphocyte 10.5±9.2 12.2±10.5 0.823

Neutrophil/ 
Lymphocyte 18.1±27.7 14.4±14.7 0.709

Hg 13.5±2.4 13.3±2.5 0.822

Htc 41.6±6.2 40.4±7.1 0.582

Platelet 303647.1±184947.6 251276.9±105269.9 0.691

MPV 9.4±1.4 18.0±44.9 0.728

RDW 15.4±2.0 14.9±2.0 0.434

CK 649.9±1308.9 248.6±329.5 0.833

CKMB 79.5±217.1 9.6±13.0 0.973

Troponin 1.6±4.2 0.4±1.0 0.471

LDH 521.0±363.7 428.3±242.5 0.334

Lactate 5.6±4.8 7.6±3.7 0.430

D-dimer 4757.7±4603.7 5389.5±2246.7 0.817

HDL 34.9±19.2 30.6±16.9 0.531

LDL 92.9±56.7 83.5±47.8 0.636

Triglyceride 108.6±48.3 176.0±102.7 0.106

VLDL 20.7±9.6 33.4±19.7 0.108

Total cholesterol 150.0±74.2 149.2±57.9 0.975

pH 7.4±0.0 7.3±0.2 0.156

AST: aspartate aminotransferase; ALT: alanine aminotransferase; WBC: white 
blood cell; Hg: hemoglobine; Htc: hematocrit; MPV: mean platelet volume; 
RDW: red cell distribution width; CK: creatine kinase; CK-MB: creatine kinase-
MB; LDH: low density lipoprotein; HDL: high density lipoprotein; VLDL: very 
low density lipoprotein

Table 2. Patient symptoms and CT findings

  Survived Died 

  n % n % p

Symptoms Tenderness 17 94.4 23 85.2 0.634

 Guarding 10 55.6 17 63.0 0.619

 Rebound  4 22.2 13 48.1 0.079 
 tenderness

 Gastric pain 18 100.0 25 92.6 0.509

 Hypoactive  8 44.4 15 55.6 0.465 
 bowel sounds

 Nausea 13 72.2 19 70.4 0.893

 Constipation 4 22.2 7 25.9 1.000

 Anorexia 13 72.2 22 81.5 0.489

 Diarrhea 1 5.6 3 11.1 0.640

 Hematochezia 2 11.1 1 3.7 0.555

 Melena 0 0.0 2 7.4 0.509

Accompanying  
diseases Hypertension 11 61.1 20 74.1 0.357

 Diabetes 2 11.1 9 33.3 0.156

 COPD 6 33.3 11 40.7 0.616

 Cerebrovascular  6 33.3 5 18.5 0.304 
 events

 Atrial fibrillation 8 44.4 15 55.6 0.465

 CAD 9 50.0 17 63.0 0.388

CT Normal 3 27.3 3 20.0 1.000

 Free fluid 4 36.4 9 60.0 0.234

 Thickened  7 63.6 10 66.7 1.000 
 bowel wall

 Thickened  3 27.3 7 46.7 0.428 
 bowel wall+ 
 Free fluid

 Free air 11 0.0 15 0.0 -

 Air fluid level 4 36.4 9 60.0 0.234

COPD: chronic obstructive pulmonary disease; CAD: coronary artery disease; 
CT: computed tomography
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Less frequently, ischemia is due to a venous thrombus or non-
thrombotic mechanical causes (5). In this present study, arte-
rial occlusion was present in 73.3%, venous occlusion in17.8%, 
and non-occlusive mesenteric ischemia (NOMI) in 8.9% of 
cases. There was no statistically significant difference between 
the group of patients who died and who survived in terms of 
types of ischemia (p=0.690).

Although clinically not significant, the classical triad of abdom-
inal pain, fever and blood in the stool is present in one third of 
cases (20). In this present series, abdominal pain, nausea and 
vomiting, diarrhea, hematemesis and melena were present in 
44 (95.7%), 32 (69.6%), four (8.7%), three (6.5%) and two (4.3%) 
patients, respectively. 

Peritonitis and septicemia, when developed, progresses trans-
murally. Various scoring systems have been used to evaluate 
the prognosis of peritonitis. In some studies, The Mannheim 
Peritonitis Index (table 4) has been reported as a reliable risk 
stratification system. The cut-off value for MPI was reported as 
26, and mortality has been reported to significantly increase 
with higher scores (21-24). In this present study, we evaluated 
the predictive role of MPI scoring system. The mean MPI score 
was found to be significantly higher in Group 2 as compared to 
Group 1. In addition, an MPI score of 26 or higher significantly 
correlated with mortality. 

In many studies, early diagnosis and treatment has been 
demonstrated to be the most effective criterion effecting 

mortality. Kassahun et al. (4) reported in their study that 
the survival rate was 30% lower in patients who were diag-
nosed 24 hours after the start of the symptoms. Among our 
patients, 24 were diagnosed during the 24 hour-period fol-
lowing the onset of symptoms, and treatment was started. 
Of these patients, 13 (54.2%) died and 11 survived (45.8%). 
Among the remaining 22 patients who were diagnosed 
and treated 24 hours later than the start of symptoms, 14 
(63.6%) died and eight (36.4%) survived. Even though there 
are many studies reporting that early diagnosis and com-
mencement of treatment in the first 24 hours decreases 
mortality, in this present study no statistical difference was 
detected (25-27). 

Although AMI is generally seen in the elderly population, old 
age has been reported to be a negative prognostic criterion in 
some studies (28, 29). However, in this present study, no sta-
tistically significant difference was detected in the mean age 
between the two groups (p=0.161). 

In some studies in the literature, it has been reported that ac-
companying disease is one of the risk factors for mortality (28, 
30, 31). In a study by Alhan et al. (14), the accompanying dis-
orders were reported to beatrial fibrillation in 78.5% of the pa-
tients, hypertension in 76.6%, congestive heart disease in 70%, 
and coronary artery disease in 40.2% of the cases, while in our 
study atrial fibrillation, hypertension, coronary artery disease 
and COPD was present in 23 (50%), 31 (67.4%), 26 (56.5%) and 
17 (37%) patients, respectively. Presence of comorbidities did 
not significantly affect mortality in the present or the afore-
mentioned study.

Table 4. Mannheim Peritonitis Index

Risk Factor  Weighting if present

Age >50 years 5

Female sex 5

Organ failure 7

Malignancy 4

Preoperative duration of peritonitis>24 h 4

Origin of sepsis not colonic 4

Diffuse generalized peritonitis 6

Exudate

Clear 0

Cloudy, Purulent 6

Fecal 12

Definitions of organ failure

Kidney Creatine level >177µmol/L 
 Urea level>167 mmol/L 
 Oliguria <20 ml/h

Lung PO2<50 mmHg 
 PCO2>50 mmHg

Shock Hypodynamic or hyperdynamic

Intestinal obstruction Paralysis >24 h or complete  
 mechanical obstruction

PO2: partial pressure of oxygen; PCO2: partial pressure of carbon dioxide
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Table 3. Type of ischemia, operation and postoperative 
complications

  Survived Died 

  n % n % p

Types of Arterial 12 66.7 22 81.5  
ischemia occlusion

 Venous  4 22.2 4 14.8 0.690 
 occlusion

 Non-occlusive  2 11.1 2 7.4  
 mesenteric  
 ischemia

Operation  14 77.8 24 88.9 0.694

 No resection 0 0.0 6 22.2 0.111

 Resection 14 77.8 17 63.0 

 Revascularization 0 0.0 1 3.7 1.000

Postoperative Short bowel  6 33.3 10 37.0 0.799 
 syndrome

 Wound site  1 5.6 9 33.3 0.034* 
 infection

 Intra-abdominal  0 0.0 6 22.2 0.067 
 abscess

 Ostomy 8 44.4 15 55.6 0.465

 Sepsis 0 0.0 9 33.3 0.007*

 Entero-cutaneous  0 0.0 2 7.4 0,509 
 fistula

 Open abdomen 0 0.0 2 7.4 0,509



Laboratory values
Increases in the leukocyte count, urea, creatinine and amy-
lase levels, and acidosis have been considered as predictors 
of mortality in different studies (19, 31-35). Although statisti-
cally not significant, in some studies mortality was found to 
increase in cases with leukopenia and this was explained as 
the result of a decreased or removed preventive effect of the 
immune system (36). D-dimer, a fibrin product occurring due 
to an enzymatic breakdown during intravascular coagulation 
and lactate levels, can also be increased in cases of AMI and in 
some other diseases (37). In this present study, levels of lactate 
and D-Dimer were found to have increased in patients with 
AMI, although their prognostic effect could not be demon-
strated. Furthermore, in this present study, no significant dif-
ferences were found in the laboratory parameters between 
the patients who died and who survived. 

Imaging 
Additional imaging methods may be used in the diagnosis of 
AMI, since it lacks specific clinical or laboratory findings. An-
giography is the gold standard in the diagnosis of AMI (10). 
However, since it is unavailable in every center and is time 
consuming, its essentiality has become debatable. Preopera-
tive angiography was not used for any of the patients in this 
present series, as it is not available in this center. 

With a sensitivity and specificity rate of 0.96 and 0.94, respec-
tively, CT angiography is a less invasive method that takes less 
time and currently it has also become the gold standard in the 
diagnosis of mesenteric ischemia. In this present study, CT an-
giography was used as an additional imaging method in 26 of 
the patients (50%) (11, 12). 

Treatment 
The importance of early diagnosis in the treatment of AMI has 
been repeatedly emphasized in many studies. Fluid resuscita-
tion, invasive hemodynamic monitoring, prophylactic antibio-
therapy, systemic anticoagulation, resection of ischemic and 
necrotic intestinal loops, restoration of blood supply, consid-
eration of short bowel syndrome in terms of remaining intes-
tine length, and critical intensive care are all essential compo-
nents of treatment (14). The operative technique performed is 
directly related to the affected intestinal loop, and the extent 
of involvement has been reported to effect mortality. Exten-
sive resections, the intense microbiological flora of the colon, 
bacterial translocation and its systemic effects have all been 
identified as causes of high mortality (19, 38). 

The choice of the operative technique to be performed in our 
study was left to the surgeon, who decided on the operation 
according to the viability of the intestines. Viability of the in-
testine was defined according to the color of the intestinal 
segment, arterial pulsation and peristaltism. Six patients (13%) 
who had not undergone resection due to anextensive area 
of necrosis in both the small and large bowel died during the 
postoperative period. Seventeen patients (36.9%) in whom 
only small bowel ischemia was detected underwent resection 
and anastomosis, and 23 patients (50%) underwent resection 
and stoma creation. Second look operations were performed 
in 12 (26%) patients in the first 12-48 hours following the oper-
ation and re-resections were performed in four patients (8.6%). 
One patient (2.1%) underwent revascularization. One patient 

died in the early postoperative period. Mortality statistics for 
patients who had anastomosis following resection were found 
to be significantly low. We consider that this present study was 
accomplished with such a result due to the creation of a stoma 
was selected for patients who were in a worse general condi-
tion with a dirty intraabdominal cavity and a large ischemic 
area, and since the clinical course of such patients was more 
life-threatening. 

In the literature, it is reported that mortality rates are higher in 
cases with colonic ischemia along with that of the small bowel. 
However, the presence of colonic involvement in addition to 
the small bowel had no statistically significant effect on mor-
tality in this present study (26, 30).

Postoperative Period 
The duration of postoperative intensive care and hospital stay 
did not significantly effectmortality (p=0.069 and p=0.146, re-
spectively). Statistically, the rate of mortality was found to be 
significantly higher in patients who developed a wound site 
infection and sepsis (p=0.034 and p=0.007, respectively). 

CONCLUSION 
Suspicion of disease and early use of imaging (CT angiogra-
phy) in addition to clinical and laboratory evaluations are es-
sential in order to decrease mortality rates in AMI. Prevention 
of complications with critical intensive care during the post-
operative period aids in decreasing the mortality rate. In ad-
dition, using the Mannheim Peritonitis Index can be helpful.

Ethics Committee Approval: Ethics committee approval was received 
for this study from the ethics committee of Haseki Training and Re-
search Hospital.

Informed Consent: Written informed consent was obtained from pa-
tient who participated in this study. 

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - D.Y., C.T., A.H.; Design - D.Y., C.T., A.H.; 
Supervision - T.D., M.A., M.T.; Resource - D.Y., C.T., A.H; Materials - T.D., 
M.A., M.T.; Data Collection and/or Processing - D.Y., A.H., C.T., T.D., M.T.; 
Analysis and/or Interpretation - D.Y., A.H., C.T., T.D.; Literature Search - 
C.T., T.D.; Writing Manuscript -D.Y., C.T., T.D.; Critical Reviews - D.Y., C.T., 
T.D., M.A.

Conflict of Interest: No conflict of interest was declared by the au-
thors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES
1. Oldenburg WA, Lau LL, Rodenberg TJ, Edmonds HJ, Burger CD. 

Acute mesenteric ischemia: a clinical review. Arch Intern Med 
2004; 164: 1054-1062. [CrossRef ]

2. Brandt L, Boley S, Goldberg L, Mitsudo S, Berman A. Colitis in the 
elderly. A reappraisal. Am J Gastroenterol 1981; 76: 239-245.

3. Menke J. Diagnostic accuracy of multidetector CT in acute mes-
enteric ischemia: systematic review and meta-analysis. Radiology 
2010; 256: 93-101. [CrossRef ]

4. Kassahun WT, Schulz T, Richter O, Hauss J. Unchanged high mor-
tality rates from acute occlusive intestinal ischemia: six year re-
view. Langenbecks Arch Surg 2008; 393: 163-171. [CrossRef ]108

Yıldırım et al.
Acute mesenteric ischemia

https://doi.org/10.1001/archinte.164.10.1054
https://doi.org/10.1148/radiol.10091938
https://doi.org/10.1007/s00423-007-0263-5


5. Sabiston DC, Lyerly HK. Textbook of surgery: The biological basis 
of modern surgical practice. 15th ed. Pennsylvania: WB Saunders 
Company, 1997: 1752-1756.

6. Hokama A, Kishimoto K, Ihama Y, Kobashigawa C, Nakamoto M, 
Hirata T, et al. Endoscopic and radiographic features of gastro-
intestinal involvement in vasculitis. World J Gastrointest Endosc 
2012; 4: 50-56. [CrossRef ]

7. Stoney RJ, Cunningham CG. Acute mesenteric ischemia. Surgery 
1993; 114: 489-490.

8. Lund EC, Han SY, Holley HC, Berland LL. Intestinal ischemia: com-
parison of plain radiographic and computed tomographic find-
ings. Radiographics 1988; 8: 1083-1108. [CrossRef ]

9. Smerud MJ, Johnson CD, Stephens DH. Diagnosis of bowel infarc-
tion: a comparison of plain films and CT scans in 23 cases. Am J 
Roentgenol 1990; 154: 99-103. [CrossRef ]

10. Brandt LJ, Boley SJ. AGA technical review on intestinal ischemia. 
American Gastrointestinal Association. Gastroenterology 2000; 
118: 954-968. [CrossRef ]

11. Kirkpatrick ID, Kroeker MA, Greenberg HM. Biphasic CT with mes-
enteric CT angiography in the evaluation of acute mesenteric isch-
emia: initial experience. Radiology 2003; 229: 91-98. [CrossRef]

12. Wyers MC. Acute mesenteric ischemia: diagnostic approach and 
surgical treatment. Semin Vasc Surg 2010; 23: 9-20. [CrossRef ]

13. Endean E, Barnes SL, Kwolek CJ, Minion D, Schwartz TH, Mentzer 
RM. Surgical management of thrombotic acute intestinal isch-
emia. Ann Surg 2001; 233:801-808. [CrossRef ]

14. Alhan E, Usta A, Cekic A, Saglam K, Türkyılmaz S, Cinel A. A study 
on 107 patients with acute mesenteric ischemia over 30 years. Int 
J Surg 2012; 10: 510-513. [CrossRef ]

15. Kaleya RN, Boley SJ. Acute mesenteric ischemia. Crit Care Clin 
1995; 11: 479-481.

16. Eldrup-Jorgensen J, Hawkins RE, Bredenberg CE. Abdominal 
vascular catastrophes. Surg Clin North Am 1997; 77: 1305-1310. 
[CrossRef ]

17. Tsai CJ, Kuo YC, Chen PC, Wu CS. The spectrum of acute intestinal 
vascular failure: a collective review of 43 cases in Taiwan. Br J Clin 
Pract 1990; 44: 603-605.

18. Clark ET, Gerwitz BL. Mesenteric ischemia. In: Hall JB, Schmidt GA, 
Wood LD, eds. Principles of Critical Care. New York, NY: McGraw-
Hill, 1998: 1279-1286.

19. Aliosmanoglu I, Gul M, Kapan M, Arikanoglu Z, Taskesen F, Basol 
O, et al. Risk Factors Effecting Mortality in AcuteMesenteric Isch-
emia and Mortality Rates:A Single Center Experience. Int Surg 
2013; 98: 76-81. [CrossRef ]

20. Chang RW, Chang JB, Longo WE. Update in management of 
mesenteric ischemia. World J Gastroenterol 2006; 12: 3243-3247. 
[CrossRef ]

21. Liverani A, Correnti SF, Paganelli MT. Mannheim index in the 
prognosis and treatment of acute peritonitis. Minerva Chir 1998; 
53: 385-388.

22. Pacelli F, Doglietto GB, Alfieri S. Prognosis in intraabdominal 
infections. Multivariate analysis. Arch Surg 1996; 131: 641-643. 
[CrossRef ]

23. Billing A, Frohlich D, Schildberg FW. Prediction of outcome using 
the Mannheim peritonitis index in peritonitis study group. Br J 
Surg 1994; 81: 209-210. [CrossRef ]

24. Sokmen S, Coker A, Ünek T, Tuncyürek P, Bora S. Effectiveness of 
the Mannheim Peritonitis Index in patients with peritonitis. Ulus 
Travma Derg 2001; 7: 100-103.

25. Boley SJ, Feinstein FR, Sammartano R, Brandt LJ, Sprayre-gen S. 
New concepts in the management of emboli of the superior mes-
enteric artery. Surg Gynecol Obstet 1981; 153: 561-569.

26. Unalp HR, Atahan K, Kamer E, Yaşa H, Tarcan E, Onal MA. Prognos-
tic factors for hospital mortality in patients with acute mesenteric 
ischemia who undergo intestinal resection due to necrosis. Ulus 
Travma Acil Cerrahi Derg 2010; 16: 63-70.

27. Akyuz M, Sozuer E, Akyildiz H, Akcan A, Kucuk C, Poyrazoglu B. 
Result of Surgical Therapy in Acute Mesenteric Ischemia. Kolon 
Rektum Hast Derg 2010; 20: 121-126.

28. Park WM, Gloviczki P, Cherry KJ Jr, Hallett JW Jr, Bower TC, Pan-
neton JM, et al. Contemporary management of acute mesenteric 
ischemia: Factors associated with survival. J Vasc Surg 2002; 35: 
445-452. [CrossRef ]

29. Greenwald DA, Brandt LJ, Reinus JF. Ischemic bowel disease in 
the elderly. Gastroenterol Clin North Am 2001; 30: 445-473. 
[CrossRef ]

30. Acosta-Merida MA, Marchena-Gomez J, Hemmersbach-Miller M, 
Roque-Castellano C, Hernandez-Romero JM. Iden-tification of 
risk factors for per-operative mortality in acutemesenteric isch-
emia. World J Surg 2006; 30: 1579-1585. [CrossRef ]

31. Merida MAA, Gomez JM, Miller MH, Castellano CR, Romero 
JMH. Identification of risk factors for perioperative mortality in 
acute mesenteric ischemia. World J Surg 2006; 30: 1579-1585. 
[CrossRef ]

32. Acosta S, Wadman M, Syk I, Elmståhl S, Ekberg O. Epidemiology 
and prognostic factors in acute superior mesenteric artery occlu-
sion. J Gastrointest Surg 2010; 14: 628-635. [CrossRef ]

33. Graeber GM, Cafferty PJ, Reardon MJ, Curley CP, Ackerman NB, 
Harmon JW. Changes in serum total creatine phosphokinase 
(CPK) and its isoenzymes caused by experimental ligation of the 
superior mesenteric artery. Ann Surg 1981; 193: 499-505.

34. Schwartz LB, Gewertz BL. Mesenteric ischemia. Surg Clin North 
Am 1997; 77: 275-502. [CrossRef ]

35. Huang HH, Chang YC, Hung D, Yen T, Kao WT, Chen JD, et al. Clini-
cal factors and outcomes in patients with acute mesenteric isch-
emia in the emergency department. J Chin Med Assoc 2005; 68: 
299-306. [CrossRef ]

36. Mamode N, Pickford I, Lieberman P. Failure to improve outcome 
in acute mesenteric ischemia: seven year review. Eur J Surg 1999; 
165: 203-208. [CrossRef ]

37. Chang JB, Stein TA. Mesenteric ischemia: acute and chronic. Ann 
Vasc Surg 2003; 17: 323-328. [CrossRef ]

38. Necefli A, Dolay K, Arikan Y, Guloglu R, Karayay S, Halici E, et al. 
The effect of ceftriaxone on bacterial translocation in mesenteric 
ischemia. Ulus Travma Derg 1999; 5: 7-10.

109

Turk J Surg 2017; 33: 104-109

https://doi.org/10.4253/wjge.v4.i3.50
https://doi.org/10.1148/radiographics.8.6.3205930
https://doi.org/10.2214/ajr.154.1.2104734
https://doi.org/10.1016/S0016-5085(00)70183-1
https://doi.org/10.1148/radiol.2291020991
https://doi.org/10.1053/j.semvascsurg.2009.12.002
https://doi.org/10.1097/00000658-200106000-00010
https://doi.org/10.1016/j.ijsu.2012.07.011
https://doi.org/10.1016/S0039-6109(05)70619-8
https://doi.org/10.9738/CC112.1
https://doi.org/10.3748/wjg.v12.i20.3243
https://doi.org/10.1001/archsurg.1996.01430180067014
https://doi.org/10.1002/bjs.1800810217
https://doi.org/10.1067/mva.2002.120373
https://doi.org/10.1016/S0889-8553(05)70190-4
https://doi.org/10.1007/s00268-005-0560-5
https://doi.org/10.1007/s00268-005-0560-5
https://doi.org/10.1007/s11605-009-1130-1
https://doi.org/10.1016/S0039-6109(05)70548-X
https://doi.org/10.1016/S1726-4901(09)70165-0
https://doi.org/10.1080/110241599750007054
https://doi.org/10.1007/s10016-001-0249-7


Isolated thyroid metastasis from renal cell carcinoma

Metastatic neoplasms of the thyroid are uncommon when compared to primary tumors of the gland. Renal cell 
carcinoma (RCC) is a highly aggressive tumor of the urinary system. It can spread all over the body. Isolated solitary 
metastases of RCC to the thyroid are very rarely observed. A 64-year-old woman with a history of left radical ne-
phrectomy for RCC, was referred to our clinic with palpable thyroid nodule. Ultrasound confirmed the nodule on 
the left lobe. Histopathological examination of the thyroidectomy specimen revealed that there were two solitary 
metastasis of RCC. No other distant metastasis were detected. Metastatic tumors of the thyroid gland are very rare. 
When patients with thyroid nodule are referred to our clinic with the history of other malignancies, we must con-
sider metastasis. Thyroidectomy is recommended in the case of isolated thyroid metastasis of RCC.

Keywords: Renal cell carcinoma, metastasis, thyroidectomy

INTRODUCTION
Renal cell carcinomas (RCC), (also known as renal adenocarcinoma) are most common cancer type of 
kidneys originating from proximal tubules. It accounts for 2–3% of all adult malignancies and is also 
the seventh most common cancer in men and the ninth most common cancer in women (1). Renal 
cell carcinoma can metastasize to all organs hematogenously. In 30% of the cases, metastasis is pres-
ent at diagnosis (2). The most common sites of metastasis are lungs, bone, lymph nodes, and liver (3). 
Gastric, brain, and skin involvement are also rarely seen. Although the thyroid gland is the second 
most common vascular organ of the body following the adrenal glands, metastasis of RCC is seen very 
rarely. In the autopsy series, tumors that metastasize to the thyroid are generally lung, breast, kidney, 
and head and neck (4). Isolated thyroid metastasis of RCC is very rare. When present, metastatic RCC 
mimics primary tumors of the thyroid gland. Renal cell carcinoma generally presents as a mass in the 
neck.

We describe herein a patient with solitary metastasis to the thyroid, who had undergone a left nephrec-
tomy for RCC 17 months previously.

CASE PRESENTATION
A 64-year-old woman with a history of 15 years of non-toxic multinodular goitre was consulted to our 
clinic from urology. She had no other symptoms such as dysphagia or dyspnea. A physical examination 
revealed palpable nodules on both sites of the thyroid gland. She had a left nephrectomy operation 
17 months earlier. She was followed-up without any other treatment. On follow-up, thoracoabdominal 
computed tomography (CT) showed enlargement of the thyroid gland and hypoechoic nodule with a 
diameter of 22 mm in the left lobe of the thyroid gland (Figure 1). Ultrasound was performed on this 
neck. There was heterogeneity of the gland and there was a 22 mm hypoechoic nodule in the left lobe. 
The result of the radiological features and the thyroid volume led us to operate the patient. She did not 
accept the fine needle aspiration cytology.

A total thyroidectomy was performed in our clinic. Parathyroid glands and recurrent nerves were 
recognized and preserved. Macroscopic examination of the specimen showed that there is a 2 cm 
and 0.5 cm nodule and an ill-defined 0.8 cm nodule on the left lobe. The right lobe was normal. 
Microscopic examination revealed that there is lymphocytic thyroiditis and nodular hyperplasia in 
the nodule that is 2 cm in diameter, but there are some atypical cells with clear cytoplasm and large 
vesicular nuclei and prominent nucleoli in the nodules (0.5 cm diameter). The same atypical cells 
were also found in an area of 0.8 cm in diameter, in the same lobe out of the nodules described. 
We learned from the history of the patient that she had left nephrectomy 16 months ago for pT3 
RCC. Immunohistochemical examination showed strong immunoreactivity with RCC and CD10 and 
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vimentin. These neoplastic cells were negative for thyroid 
transcription factor-1 (TTF-1). These findings proved that 
these two nodules, which are 0.8 and 0.5 in diameter, are 
the metastasis of RCC (Figure 2). After the operation, the 
patient was referred to the oncology clinic.

DISCUSSION
Tumors of thyroid glands are mostly primary tumors, which 
are papillary, follicular, medullary, and anaplastic carcinomas 
in the order of frequency. On the other hand, metastatic thy-
roid gland tumors are seen very rarely and account for 2–3% 
of the thyroid malignancies (5). Common primary tumors 
metastasizing to the thyroid are lung, breast, kidney, and 
head and neck (4). These secondary thyroid gland tumors are 
found in 5–24% of the autopsy series. Metastases to thyroid 
in these autopsy series are generally multifocal, but in clinical 
series, metastases are solitary and <15 mm in size (6). Our pa-
tient displays similarities with literature in terms of the tumor 
diameter.

According to the article published by Chung et al. (7), the most 
common non-thyroid malignancies metastasizing to the thy-
roid are RCC (48.1%), colorectal (10.4%), lung (8.3%), breast 
carcinoma (7.8%), and sarcoma (4.0%). Metastases are gener-
ally nodular (44.2%) and are more common in females as ob-
served in our case.

Renal cell carcinoma is the most common and very aggressive 
tumor of the urinary system. Its incidence increases with age. 
Until the widespread use of screening tests in recent years, 
many of the detected RCC had been metastasized. However, 
nowadays, by the use of these screening tests, 70% of them 
are detected as an incidental finding (8). This induces early 
detection of the cancer. However, despite early detection and 
surgical treatment, patients do not recover from the disease. 
We can see the metastasis of RCC even 10–20 years after di-
agnosis. Distant metastasis may be seen in one out of three 
patients. Our patient had left nephrectomy 16 months ago for 
pT3 RCC.

Renal cell carcinoma spreads hematogenously or through the 
lymphatic pathway to distant organs. The metastatic pathway 
is unpredictable for RCC. The lung, bone, liver, adrenal glands, 
brain, and skin are the most common sites of metastasis (8). 
The less frequent distant metastatic sites are orbit, parotid 
gland, nasal and paranasal cavities, tongue and tonsils, heart, 
skin, ovaries, uterus, testis, and thyroid glands.

The clinical findings of the primary and metastatic cancers 
of the thyroid gland are similar. We may not be able to dif-

ferentiate them even with radiological evidences. Some-
times, fine needle aspiration biopsy may not be helpful in 
differentiating primary tumor from metastasis. However, if 
the pathologist is aware of the oncologic history of the pa-
tient, then by the use different antibodies and immunohis-
tochemical studies, he/she may discriminate the pathology 
(9).

Thyroidectomy is recommended for isolated solitary thy-
roid metastasis of RCC. The mean survival rate after surgery 
is variable in the literature because the information about 
survival is limited to case reports. Heffess et al. (9) reported 
a series of 36 cases. According to this series, the mean over-
all survival period was 12.3 years from nephrectomy and 
6.4 year from the date of thyroid metastasis. Machens and 
Dralle (10) reported that after definitive surgery of the thy-
roid metastasis of RCC, the mean survival rate may rise up 
to 30–60%. Considering that our patient, who was at an ad-
vanced age and presented with two nodules at a diameter 
of 5 mm and 8 mm, would have a poor prognosis, we are 
monitoring her closely in order to share her survival data in 
future studies. 

CONCLUSION
Renal cell carcinoma can metastasize to distant organs even 
after many years. The thyroid gland is rarely affected by this. 
When the patient referred to our clinic with the thyroid nod-
ule, we had data about the oncological history of the patient. If 
the patient had isolated thyroid metastases from RCC, thyroid-
ectomy must be performed to improve prognosis.

Figure 1. Axial computed tomography image of the neck: the 
white arrow indicates a mass of size 2.2 cm in the left lobe of 
the thyroid gland

Figure 2. a-d. (a) The tumor area with clear cell morphology in the thyroid gland (×100; H & E). (b) High power illustration 
(×400; H & E). Differing from the surrounding thyroid tissue, the tumor tissue showed strong immunoreactivity with CD 10 
antibody (c ×200), but negative with TTF-1 antibody (d ×200) 111
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The effect of corticosteroid treatment on bilateral idiopathic 
granulomatous mastitis

Idiopathic granulomatous mastitis (IGM) is the commonly encountered form of granulomatous mastitis that may re-
sult into repetitive infections and/or abscess formation. Mastitis may develop secondary to a systemic disorder such 
as tuberculosis, diabetes mellitus, or rheumatoid arthritis, or it may develop as an idiopathic disorder. Idiopathic 
granulomatous mastitis is the most frequent form of all granulomatous diseases affecting the breast. This disorder 
frequently presents as painful and fast-growing mass in the breast. Biopsy is required to confirm diagnosis. Surgi-
cal excision and immunosuppressive treatment with corticosteroids are employed for therapeutic management. 
Here we present 3 female cases of bilateral IGM who were followed up and treated successfully with 1 mg/kg/day 
prednisolone.

Keywords: Idiopathic granulomatous mastitis, bilateral breast, corticosteroid treatment

INTRODUCTION
Mastitis is defined as the inflammation of the breast. The inflammatory process may sometimes 
be infectious. Mastitis affects women the most, particularly those who are middle aged. Idiopathic 
granulomatous mastitis (IGM) that mimics malignancy is a type of mastitis that has a chronic pro-
gression. Idiopathic granulomatous mastitis is a rare, chronic inflammatory disorder of which the 
etiology is not well known. It mimics breast cancer clinically and radiologically. It was first described 
in 1972 by Kessler and Wolloch (1) as noncaseating granulomatous inflammation in histopathologi-
cal evaluation after ruling out infectious causes (such as tuberculosis and fungal infections) and 
noninfectious causes (such as sarcoidosis and vasculitis). Clinical presentation may be painful or 
painless palpable mass or skin fistula with retractions, thereby mimicking breast cancer (2). The 
disorder mimics breast cancer also in the ultrasonographic and mammographic evaluations (3). 
This study included three cases of IGM affecting bilateral breasts. The etiopathogenesis of IGM has 
been postulated to be a local autoimmune reaction or a secondary reaction to parturition, gener-
ally affecting young women unilaterally (4). Here we present three cases of granulomatous disease 
that were treated medically.

CASE PRESENTATIONS

Case 1
A 39-year-old woman who had previously given birth three times complained of redness of the 
skin, which she first noticed on the skin over the right and later on the left breast, along with pain 
and a palpable mass. She had a past history of excision of fibroadenoma from the upper lateral 
quadrant of her breast. The last time she gave birth was 5 years previously. She did not use oral 
contraceptives. On examination, we found hyperemia of indefinite margins on the skin over the 
medical parts of both areolas and an immobile palpable mass of 3 × 2 cm in the right breast and an-
other of 4 × 3 cm in the left breast. White blood cell (WBC) count was 11.000 cells/mm3. The masses 
were tender and hard. There was no nipple discharge, fistula orifice, or axillary lymphadenopathy. 
Prediagnosis was mastitis and oral sefuroxime axetil 500 mg twice daily was prescribed empirically 
along with diclofenac sodium. Bilateral breast ultrasonography showed lesions of heterogeneous 
low density, of which the contours were lobulated and poorly demarcated. There were no fluid col-
lections and bilateral mammography was unremarkable. On pathological evaluation of excisional 
biopsies from both breast, IGM was diagnosed. The patient developed a continuing discharge from 
the incision wound of the left breast. Steroid treatment was continued along with weekly examina-
tions. Tapering of steroid treatment depended on weekly clinical findings. She responded clinically 
well to a 6-week steroid (1 mg/kg/day) regimen. Follow-up period was 24 months. There were no 
complications or recurrence.
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Case 2
A 31-year-old nulliparous woman who had been taking anti-
depressant drugs applied to the hospital complaining of red-
ness of the skin over both breasts along with pain and swelling 
originating from the deeper regions of the breasts and spread-
ing up to the retroareolar regions (Figure 1). WBC count was 
9800 cells/mm3. Ultrasonographic diagnosis was mastitis with 
bilateral retroareolar abscesses that were drained and biopsies 
were obtained. Steroid treatment was continued along with 
weekly examinations. Tapering of steroid treatment depended 
on weekly clinical findings. On pathological evaluation, IGM 
was diagnosed, and she was administered a 6-week course 
of steroid (1 mg/kg/day) therapy. Follow-up period was 18 
months. There were no complications or recurrence.

Case 3
A 35-year-old woman who had previously given birth twice re-
ported the use of oral contraceptives for 1 year and presented 
with multiple abscesses in both breasts. The abscesses were 
drained and from beneath the fistula tract tru-cut biopsies 
were obtained from the lesion. WBC count was 11800 cells/
mm3. Ultrasonographic diagnosis was multiple right breast 
masses with irregular margins and a highly hypoechoic echo-
structure with an irregular hyperechoic halo. Histopatho-
logical examination showed large nonnecrotic granulomas 
composed of numerous neutrophils, histiocytes, plasma cells, 
lymphocytes, and Langerhans-type giant cells. We perceived 
that granulomatous inflammation rendered the ducts to rup-
ture. Idiopathic granulomatous mastitis was thus diagnosed 
histopathologically (Figure 2, 3). Steroid treatment was con-
tinued along with weekly examinations. Tapering of steroid 
treatment depended on weekly clinical findings. The patient 
responded well to a 10-week course of steroid (1 mg/kg/day) 
therapy. In the sixth week of follow-up, the patient developed 
dyspeptic complaints and proton pump inhibitor treatment 
was administered. Follow-up period was 20 months. There 
were no complications or recurrence. 

Written informed consent was obtained from all patients who 
participated.

DISCUSSION
As a rare chronic inflammatory disorder of the breast that 
may be confused with carcinoma IGM more frequently affects 
women of the middle age (the third and fourth decades) and 
is generally encountered within few years of parturition (5). 
The etiopathogenesis is not well known. Proposed predispos-
ing factors include autoimmunity, oral contraceptive use, in-
fectious agents, tuberculosis, hormonal disorders, pregnancy, 
hyperprolactinemia, and alpha-1 antitrypsin deficiency (6, 7). 
The higher incidence of IGM during the postpartum and lac-
tation periods and that among women using oral contracep-
tives draws attention to hormonal factors. Approximately one-
third (33%) of all IGM patients have reported the use of oral 
contraceptives and cases not related to pregnancy (8, 9). One 
of our cases reported a history of use of oral contraceptives. 
Histopathological findings including inflammatory cells in a 
lobular pattern suggest cellular autoimmune reaction against 
some histological elements of the breasts. Some cases have 
been reported to be affected by other autoimmune disorders 
(10). However, in contrast to other autoimmune disorders, 
the absence of vasculitis or prominant plasma cell infiltration 

disfavors the possibility of autoimmune reaction. Thus far, no 
microorganism has been isolated from the lesions, thus ruling 
out infectious factors.

In addition to mimicking breast carcinoma, other diseases that 
may cause a granuloma in the breast, such as tuberculosis, 
syphilis, histoplasmosis infections, foreign-body granuloma, 
vaccination granuloma, mammary duct ectasia, sarcoidosis, 
Wegener’s granulomatosis, giant cell arteritis, and polyarteri-
tis nodosa, should also be excluded. Here we reported three 

Figure 1. A case with bilateral mastitis: Arrows show external 
opening

Figure 2. Histopathological features: At a smaller magnification, 
area depicting three separate small noncaseating granuloma 
structures can be observed

Figure 3. At a larger magnification, granulomas appear to be 
composed of the epitheloid histiocytes and multinuclear giant 
cells
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cases of IGM successfully treated with 40 mg/day (1 mg/kg/
day) prednisolone. Because steroid administration can cause 
some severe adverse effects, such as opportunistic infections, 
dermatological manifestations, hypertension, peptic ulcer dis-
ease, neuropsychiatric symptoms, hyperglycemia, myopathy, 
and osteoporosis, we believe that the minimum dosage of a 
steroid should be recommended. The duration and recom-
mended dosage of steroid treatment require further clinical 
research to establish an adequate treatment regimen. Several 
other reports of using 60 mg/kg/day prednisolone to treat IGM 
have also been published. However, in the literature the rec-
ommended dose ranges between 0.5 and 2 mg/kg/day (11-
15).

One of our cases had the history of use of oral contraceptives 
before and after parturition. She had no diagnosis for other 
autoimmunities and the histopathological evaluation did not 
show vasculitis. Sarcoidosis is a granulomatous disorder of un-
known cause. The granulomas in sarcoidosis are discrete and 
perivascular and include no necrosis or microabscesses. In our 
cases, there were no radiological findings attributable to sar-
coidosis, and the presence of microabscesses on histological 
examination rules out sarcoidosis.

Idiopathic granulomatous mastitis affects both breasts at 
the same frequency and can be bilateral in 5%–15% of cas-
es. Involvement of upper lateral quadrant is most commonly 
reported (2, 10, 14). Our study included bilateral cases of 
granulomatous mastitis. Clinical presentation of the disorder 
is mostly painful or painless palpable mass in the breast. It 
may present as acute inflammation with erythema, tender-
ness, and warmth or may exhibit a chronic progression with 
fistula, abscesses, and ulceration of the skin over the breast, 
retraction and leaks from the nipple thereby mimicking breast 
cancer (11). Although very rare, axillary lymph nodes may be 
palpable.

CONCLUSION
This study included three cases of IGM affecting bilateral 
breasts. Here we described the clinical presentation, diagnosis, 
evaluation, and treatment of this disorder. Its clinical presenta-
tion may mimic breast cancer or abscess.

Thus far, no consensus regarding the treatment modality has 
been reached. Current studies suggest preventing aggressive 
intervention as the initial approach in cases of IGM with mini-
mal clinical findings. However, surgery is unavoidable in cases 
that do not respond to medical treatment or present with 
grave clinical findings (such as recurrent abscesses and fistula).

Nonoperative approaches and medical treatment with ste-
roids are preferred for patients with bilateral IGM.
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Extra-adrenal myelolipoma with hemolytic anemia

Myelolipomas are rare benign tumors often detected as adrenal masses. Extra-adrenal myelolipomas are encoun-
tered even more rarely. The rate of detection of these lesions is increasing with improved radiological techniques. 
Because of their localization and morphological similarities to well differentiated liposarcomas, extra-adrenal my-
elolipomas need to be differentiated from other aggressive neoplasms. Preoperative imaging and percutaneous 
biopsy are important tools in the diagnosis of these lesions. We report a very rare case of an extra-adrenal perirenal 
myelolipoma associated with hemolytic anemia. The etiology, differential diagnosis, and treatment options for the 
lesion have been discussed. Fat-containing tumors of the retroperitoneum should be considered in the differential 
diagnosis. Accurate diagnosis is important to avoid over-treatment of these benign lesions.

Keywords: Myelolipoma, anemia, hemolytic

INTRODUCTION
Myelolipomas are small, asymptomatic, infrequently encountered lesions of the adrenal cortex (1). They 
frequently contain mature adipose tissue and hematopoietic elements (both myeloid and erythroid) (2). 
Extra-adrenal myelolipomas are rarer, with about 100 cases reported in the literature most of which are 
associated with different lesions and encountered in diverse localizations (2). The incidence of myeloli-
pomas in the autopsy series is less than 1% (3). To the extent of our knowledge, no case of extra-adrenal 
myelolipoma with accompanying hemolytic anemia has been reported. The known localizations are the 
presacral soft tissue, retroperitoneum, pelvis, stomach, and rarely the perirenal tissue (4-7). The progno-
sis is very good and no malignant degeneration has been reported (8). The histological appearance of 
extra-adrenal myelolipomas is identical to that of well-differentiated liposarcomas. Therefore, retroperi-
toneal tumors with fat content should always be kept in mind during the differential diagnosis.

CASE PRESENTATION
A 26-year-old woman presented to our hospital with abdominal pain and malaise. There was no sig-
nificant knowledge of her medical and familial history. Abdominal ultrasonography and abdominal 
computerized tomography (CT) revealed an 8 cm perirenal mass, not related to the adrenal gland 
(Figure 1a, b). Her laboratory values showed anemia with iron and vitamin B12 deficiency [Hemoglobin: 
6.2 gr/dL, N: 12.2–18.1 gr/dL; mean corpuscular volume: 81.1, N: 80–96; and the red cell distribution 
width: 14.4, N: 11.8–15.6]. The white blood cell and platelet counts were within normal ranges. Detailed 
laboratory tests were performed and elevated C-reactive protein and ferritin values, as well as indirect 
Coombs’ test positivity, and normal liver and kidney function tests were determined. To exclude an infec-
tious etiology, blood and urine cultures and tube agglutination tests for brucella and salmonella were 
performed, all of which turned out to be negative. The tumor markers (CA 125, CA 19-9, CEA) were 
within the normal range. Following the hospitalization of the patient, the daily complete blood count 
analyses showed a gradual decrease in the hemoglobin levels to 3.8 g/dL. Empirical antibiotic treatment 
(ceftriaxone 2 g and metronidazole 1.5 g daily) was initiated. The peripheral blood smear of the patient 
was compatible with partial hemolysis. Bone marrow aspiration and smear and other laboratory tests 
were performed and were found to be compatible with hemolytic anemia. Intravenous prednisolone 
was initiated and blood replacement was performed. Under oral deltacortril treatment (10 mg/day), 
her hematological parameters had a stable course. We decided to perform laparotomy because of a 
symptomatic (pain and hemolytic anemia) mass in the abdomen. Before the operation, we placed a 
double J stent in the right ureter. Conventional surgery was performed. In the right perirenal area, we 
observed a mass 8 cm in diameter encircling the right ureter. The ureter’s wall was observed to be very 
thin. The mass was excised totally with conservation of the right ureter, kidney, and adrenal glands. After 
the surgery, the deltacortril dose was gradually reduced and then stopped on the 20th day. The patient 
was discharged and followed-up in the out-patient clinic and her consent for publication was taken. Her 
hematological parameters were observed to be stable.
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The excised mass was evaluated histopathologically. A 8 × 6 × 
6 cm mass having an intact capsule and external appearance 
that was partly yellow and partly brown was observed. Dis-
persed among the fat cells were non-uniform hematopoietic 
areas containing granulocytic, erythrocytic, and megakaryo-
cytic elements (Figure 2). In the light of the pathological find-
ings, the mass was diagnosed to be a myelolipoma. 

DISCUSSION
Myelolipomas are rare benign tumors of mature hematopoi-
etic tissue and fat and tumorigenic processes are poorly un-
derstood. They most commonly occur in the adrenal glands, 
but extra-adrenal myelolipomas have been reported in other 

locations such as the presacral region or retroperitoneum 
(4-7). It is not unusual that they are incidental findings revealed 
during the evaluation for different diseases (9). Although there 
are several theories regarding their etiology, the process is not 
yet fully understood. One of the theories proposing these tu-
mors is the result of the differentiation of ectopic adrenal or 
hematopoietic cells in response to a triggering stimulus (10), 
whereas another theory by Chang et al. (11) suggests that 
myelolipomas are formed as a result of translocation t(3;21)
(q25;p11). Bishop et al. (12) demonstrated chromosome X in-
activation in the fat and hematopoietic cells and proposed a 
clonal origin for myelolipomas.

Extra-adrenal myelolipomas are observed frequently over 
the age of 40 with a female predominance. Their diameters 
are on average about 8 cm, although their size can vary be-
tween 4 cm and 15 cm (13), with cases having been reported 
of being up to 27 cm in size (10). Despite our patient being 
younger, her sex and tumor size were in accordance with the 
literature. Extra-adrenal localization can be in any part of the 
body, but the presacral area and more rarely the retroperi-
toneum are the most common sites reported, whereas only 
a few cases have been reported in the perirenal area (2, 10). 
They are usually incidental findings because they are mainly 
asymptomatic; only in 10% of cases, depending on the size 
and site of the lesion, they are observed to be symptomatic 
due to the compression of local structures (2). Hemorrhage in 
extra-adrenal myelolipomas is a very rare complication, and 
no case has been reported in the literature, which caused the 
clinical findings of acute hemorrhage. Myelolipomas are hor-
monally inactive, but about 10% are associated with several 
endocrine disorders such as Cushing’s syndrome, congenital 
adrenal hyperplasia, Conn’s syndrome, pheochromocytoma, 
hyperparathyroidism, or adrenogenital syndrome (2). Our 
case was diagnosed as a result of evaluation for abdominal 
pain and serious anemia, and had no other accompanying 
disorders, endocrinological or otherwise. Hemolytic ane-
mias caused by thalassemia major, thalassemia intermedia, 
sickle cell anemia, and hereditary spherocytosis have been 
reported in cases of large adrenal myelolipomas (14, 15), but 
no case of hemolytic anemia in extra-adrenal myelolipomas 
have been defined in the literature.

A common consensus on the surgical approach to myelolipo-
mas has not yet been reached due to the limited number of 
extra-adrenal myelolipoma cases and the literature has thus 
been limited to case reports. Commonly, surgical excision is 
performed because of the symptoms that are caused by mass 
effect and due to the fact that the nature of the tumor is un-
known (2). Adrenal myelolipomas can usually be diagnosed 
radiologically, but such is not the case with extra-adrenal my-
elolipomas due to a lower fat content and rarity of the lesion. 
In such cases, percutaneous fine needle biopsy can be per-
formed in a simple, safe, and efficient manner (2). Because the 
mass in our case was symptomatic and sufficiently large, the 
patient was operated rather than biopsied. Microscopically, 
extramedullary hematopoietic tumors have a predominance 
of hematopoietic elements, with erythroid hyperplasia. Fat is 
not an enlarged component of the process (13). Extra-adrenal 
myelolipomas may have a predominance of either the hema-
topoietic or fatty component, usually the latter, and gener-
ally have a more conspicuous lymphocyte population (10).  

Figure 1. a, b. (a) Perirenal mass, computerized tomography. 
(b) Perirenal mass, computerized tomography 

a

b

Figure 2. Fat and myeloid cells, hematoxylin–eosin, ×100
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Despite the fact that the presence of hematopoietic cells (my-
eloid, erythroid, and megakaryocytic) and mature adipose 
tissue of varying amounts are used for the diagnosis, the ob-
servation of megacaryocytes forms the basis of the diagnosis 
of extra-adrenal myelolipoma (2, 13). Our case demonstrated 
all three types of the hematopoietic cells as explained above.

CONCLUSION
Consequently, today, it is possible to reach a definitive diagno-
sis using advanced radiological techniques and percutaneous 
biopsy; therefore, the number of unnecessary laparotomies 
and the emotional and economic burden on the patient and 
the society can be reduced. It must be kept in mind that my-
elolipomas can, though rarely, cause severe hemolytic anemia 
and can be located in an extra-adrenal site, and in any part of 
the body.
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Isolated chylous injury due to blunt abdominal trauma: 
Report of a case and a review of the literature

The chyle duct (CD) lies close to the spine behind the right renal vein and vena cava. Forces capable of tearing the 
CD may also injure other adjacent structures or organs. Cases of isolated chylous injury are rarely reported in the 
literature. Our aim was to report a case of isolated chylous injury due to blunt abdominal trauma that was success-
fully treated non-operatively. A 54-year-old man was involved in a deceleration-type traffic accident. His physical 
examinations, radiologic evaluations, paracentesis, and laboratory findings revealed isolated chylous injury result-
ing from intra- and retroperitoneal chylous fluid collection. The patient was treated via percutaneous drainage 
and medical therapy. This condition is generally self-limited and resolves without the necessity of any surgical 
interventions. However, if medical treatment is unsuccessful, the decision of diagnostic laparoscopy or exploratory 
laparotomy becomes inevitable.

Keywords: Abdominal trauma, chylous ascites, chyloretroperitoneum

INTRODUCTION
The cisterna chyli is an important structure because it receives the lymphatic drainage from the intestinal trunk, 
the right and left lumbar lymphatic trunks, and small lymph vessels that descend from the lower part of the thorax. 
Injury to the cisterna chyli is rare and eventful. It may manifest with chylous ascites and chyloretroperitoneum (1, 2).

Chylous ascites is the accumulation of a milk-like peritoneal fluid that is rich in triglycerides, due to the 
presence of thoracic or intestinal lymph in the abdominal cavity. It develops when there is a disruption 
of the lymphatic system due to traumatic injury or obstruction (from benign or malignant causes) (3).

Many pathological conditions can result in chylous ascites. These conditions include congenital defects 
of the lymphatic system; nonspecific bacterial, parasitic, and tuberculous peritoneal infections; liver cir-
rhosis; malignant neoplasm; surgical injury; and blunt abdominal trauma. However, the most common 
cause in adults is believed to be abdominal malignancy, while congenital lymphatic abnormalities is the 
most common cause in the pediatric population. The incidence of chylous ascites seems to be increas-
ing because of more aggressive thoracic and retroperitoneal surgeries and with the prolonged survival 
of patients with cancer (4). Examples for surgical procedures that may be associated with chylous ascites 
are abdominal aortic aneurysm repair, retroperitoneal lymph node dissection, pancreaticoduodenec-
tomy, liver transplantation, catheter placement for peritoneal dialysis, distal splenorenal shunt, inferior 
vena cava resection, and laparoscopic Nissen fundoplication (3).

Progressive and painless abdominal distention is the major clinical manifestation of chylous ascites, 
which occurs over the course of weeks to months, depending upon the underlying cause. Acute onset 
of symptoms may be observed in patients who have undergone either an abdominal or thoracic surgical 
intervention or had a major traumatic injury.

Blunt abdominal trauma resulting in intestinal and mesenteric injury is also another important cause of 
chylous ascites (1). However, cases of chylous injury without any affected adjacent structure or organs 
after blunt abdominal trauma are rarely reported in the literature.

We herein report a case of isolated chylous rupture due to blunt abdominal trauma with manifestations 
of both chylous ascites and chyloretroperitoneum.

CASE PRESENTATION
A 54-year-old man was involved in a deceleration-type traffic accident when he was in the passenger seat of an au-
tomobile with his seat belt strapped on. The patient was admitted to our emergency department (ED) 3 days after 
the accident with complaints of abdominal pain, nausea, and vomiting. He had no systemic diseases, but his past 
history revealed a right hemicolectomy and adjuvant chemotherapy 16 years ago due to right-sided colon cancer.
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On physical examination, the patient was hemodynami-
cally stable, and he had a painful abdominal distension at 
the epigastric region. Except for this finding, his abdomen 
was soft with very mild tenderness to palpation over the 
rest of the entire abdomen. There was no rebound tender-
ness. Bowel sounds were active. Digital rectal examination 
showed no abnormal findings. Blood urea nitrogen (BUN), 
electrolytes, and amylase levels were normal as well as 
his complete blood count. Abdominal X-ray findings were 
normal. In addition, other routine radiographs revealed 
no bony injuries. A signed informed consent was obtained 
from the patient, and he was hospitalized for further evalu-
ation and treatment.

We performed an ultrasound scan to identify the epigastric 
distension of the abdomen. A major retroperitoneal fluid ac-
cumulation of 6 × 6 × 4 cm on the right side, inferior, and me-
dially to the pancreas was demonstrated ultrasonographically, 
and free intraperitoneal fluid was also detected in the pelvic 
region. A pancreatico-duodenal injury was suspected accord-
ing to these initial findings.

The patient underwent a contrast-enhanced computed to-
mography (CT) scan of his abdomen. The CT scan showed 
an irregular, extensive, hypodense retroperitoneal fluid col-
lection with dimensions of 9 × 7 × 6 cm on the right side, 
inferior, and medially to the pancreas at the level of the 
second lumbar vertebra (Figure 1). In addition, there were 
small hypodense fluid collections in the Morrison’s pouch, 
the perisplenic and perihepatic regions, and the rectovesi-
cal recess with a density similar to water (Figures 2, 3). How-
ever, no findings of any solid or luminal organ injuries were 
detected.

According to the radiological findings, a diagnostic paracente-
sis was performed which revealed a white-milky, odorless fluid 
with a density of 1.030. The findings revealed the following val-
ues: sodium, 139 mEq/L; potassium, 3.6 mEq/L; total protein, 
3.4 g/dL; glucose, 96 mg/dL; amylase, 21 IU/L; lipase, 8 IU/L; 
triglycerides, 772 mg/dL; and cholesterol, 86 mg/dL. The con-
current standard blood tests were at normal levels. The Gram 
staining and bacterial cultures were found to be negative. As 
a result, the collected fluid was experimentally confirmed to 
have a chylous character.

The initial volume of the drainage was 600 mL at the time of 
paracentesis. A catheter was left in the abdominal cavity and 
the drainage continued with a flow of approximately 200 mL/
day. The patient was treated non-operatively with intravenous 
fluids and analgesia. Total parenteral nutrition (TPN) and intra-
venous administration of somatostatin at a dose of 6 mg/day 
via an infusion pump was started the day after the interven-
tion. On the third day, the volume of the drainage was 100 mL/
day. Low-fat diet with a restriction of long-chain triglycerides 
was started on the fourth day.

With intensive treatment, the drainage steadily decreased and 
stopped by the 10th day. The abdomen was found to be nor-
mal on physical examination, and no signs of chylous ascites 
were found on ultrasonography images. The drainage tube 
was removed, and the patient was discharged on the 13th day 
uneventfully.

He was followed-up at office visits on the 15th and 30th days 
of the initial intervention, and a control examination was 
also scheduled for the third month of the event. He did not 
have any complaints in these short-term follow-ups, and no 
abnormal findings were detected on his physical examina-
tions.

Figure 1. Computed tomography image of the irregular, 
extensive, hypodense retroperitoneal fluid collection, with 
dimensions of 9 × 7 × 6 cm also revealing a thin fat-fluid level 
marked by the arrows

Figure 2. Computed tomography image of the small, 
hypodense fluid collections in the Morrison’s pouch and the 
perisplenic and perihepatic regions

Figure 3. Computed tomography image of the fluid collection 
in the rectovesical recess
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DISCUSSION
The lymphatic system is an accessory route by which fluids, 
proteins, and lipids can flow from the interstitial spaces to the 
vascular system. Almost all tissues of the body have lymphatic 
channels composed of one-way valves that drain the excess 
fluid from the interstitial spaces of tissues. Lymph from the 
lower part of the body drains into the thoracic duct. This duct 
arises from the cisterna chyli, which lies between the aorta and 
the inferior vena cava anterior to the bodies of the first and 
second lumbar vertebrae. The thoracic duct passes through 
the aortic hiatus of the diaphragm to enter the posterior medi-
astinum. It continues between the aorta and azygous vein un-
til it reaches the fifth thoracic vertebrae. At this point, it crosses 
to the left to enter the superior mediastinum behind the aortic 
arch and empties into the venous system at the junction of the 
internal jugular vein and subclavian vein (3).

Chylous ascites is an uncommon finding with a reported in-
cidence of approximately 1 in 20000 admissions at a large 
university-based hospital over a 20-year period (3). Traumatic 
chyloperitoneum is a rare injury. Forces capable of tearing 
the cisterna chyli or the thoracic duct will generally also in-
jure other structures such as the liver, duodenum, kidney, and 
pancreas (5). As far as we could extract from the literature, up 
to 10 cases have been reported describing isolated traumatic 
chylous injury causing either intra- or retroperitoneal fluid col-
lection. The patient that we herein report was a case with an 
isolated chylous rupture due to blunt abdominal trauma pre-
senting with both chylous ascites and chyloretroperitoneum 
without any other concomitant organ injuries. 

A detailed history should be obtained and a careful physical 
examination should be performed, similar to that in any pa-
tient presenting with acute onset ascites. The patient should 
be questioned regarding weight loss or gain, symptoms of 
malignancy, family history, underlying liver or kidney disease, 
travel, recent abdominal surgery, and abdominal trauma (3). In 
our patient, blunt abdominal trauma, which took place 3 days 
before his admission to our emergency service, was the cause 
of chylous ascites and chyloretroperitoneum.

Chylous leak after non-penetrating trauma, which constitutes 
the pathogenesis of traumatic chylous ascites, is generally at-
tributed to hyperflexion-extension of the vertebral column 
with shearing of tethered lymphatics. Alternatively, sudden 
compression of the lipemic and engorged mesenteric lym-
phatics, adjacent nodes, and lower thoracic duct aggravated 
by deformations associated with stretching and tearing mo-
tions may also directly disrupt chyle containing lymphatics (6). 
The car accident of the deceleration type or the presence of 
the seat belt may have affected the vertebral column of our 
patient, and hyperextension followed by hyperflexion may be 
the reason of the chylous injury.

It is important to remember that chyle leaks slowly into the 
peritoneal cavity through lymphatic fistulas or by back-pres-
sure on the intestinal lymphatics, and significant quantities of 
chylous ascites may take some time to accumulate (5). In our 
case, the patient emphasized that he was well until the sec-
ond day after the accident. He remarked that all his symptoms 
started on the second day of the event after dinner when he 
had eaten fried lamb chops, which was a fatty meal.

Radiation therapy to the abdomen causes fibrosis and obstruc-
tion of the lymphatic vessels in the small bowel and mesentery 
(7). According to the surgical history of our patient, although 
there was an adjuvant chemotherapy anamnesis following 
right hemicolectomy due to right-sided colon cancer, he did 
not reveal a past history of any kind of radiation therapy.

There are several diagnostic modalities available. Particularly, 
CT scanning makes the diagnosis easier because it enables 
identifying pathologic intra-abdominal lymph nodes, masses, 
and solid and luminal organs, and it also helps in determin-
ing the extent and localization of the fluid. In chylous ascites 
and chyloretroperitoneum the CT reveals a collection of fluid 
with a similar density to water and ascites (5). If the patient lies 
in a supine position for an extended period, he may show a 
fat-fluid level, which is pathognomonic for this condition (8). 
When we performed the CT scan for our patient, we visual-
ized the presence of an extensive hypodense retroperitoneal 
fluid collection, which contained a thin layer of patchy images 
of the intensity of floating fat, thus forming a fat-fluid level 
(Figure 1). In addition, there were small hypodense fluid col-
lections in the Morrison’s pouch, the perisplenic and perihe-
patic regions, and the rectovesical recess (Figure 2, 3). How-
ever, no other findings of any concomitant solid or luminal 
organ injuries were detected. We confirmed the diagnoses of 
both chylous ascites and chyloretroperitoneum based on the 
CT scan which guided our treatment approach.

Abdominal paracentesis is generally the most important di-
agnostic tool in evaluating and managing patients with asci-
tes, and this issue is valid for chylous ascites as well. Typically, 
chyle has a cloudy and turbid appearance, in contrast to the 
straw-colored and transparent appearance of ascites caused 
by cirrhosis or portal hypertension. Ascitic fluid should be sent 
for the analysis of the cell count and culture; Gram staining; 
total protein concentration; albumin, glucose, LDH, amylase, 
and triglyceride levels; and cytology. The total protein content 
in chylous ascites varies depending on the underlying cause 
and ranges between 2.5 and 7.0 g/dL (3). The triglyceride lev-
els in the ascitic fluid are critical in defining chylous ascites. 
Triglyceride values are typically found to be above 200 mg/
dL, although some authors use a cut-off value of 110 mg/dL 
(9). We performed an abdominal paracentesis on our patient 
and obtained a white milky, odorless fluid with a density of 
1.030. The findings revealed the following values: sodium, 139 
mEq/L; potassium, 3.6 mEq/L; total protein, 3.4 g/dL; glucose, 
96 mg/dL; amylase, 21 IU/L; lipase, 8 IU/L; and cholesterol, 86 
mg/dL. The concurrent standard blood tests were at normal 
levels. The Gram staining and bacterial cultures were negative. 
The triglyceride level was 772 mg/dL in our case, which con-
stituted the most valuable diagnostic parameter. At the same 
time, the color of the fluid, and the total protein, cholesterol, 
glucose, and amylase values were all proper for defining chy-
lous ascites.

Lymphangiography is an imaging modality for investigating 
chyluria, chyloperitoneum, and chylothorax. It is useful for de-
tecting abnormal retroperitoneal lymph nodes, leakage from 
dilated lymphatics, lymphoperitoneal and lymphaticopelvic 
fistulization, skipping of lymphatic chain, patency of thoracic 
duct, and abnormal leg lymphatics. However, it requires te-
dious cannulation of lymphatics. It can also result in local tis- 121
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sue necrosis, fat embolism to the lungs, hypersensitivity reac-
tion, and exacerbation of lymphedema by the contrast ma-
terial (10). Lymphoscintigraphy can be performed to acquire 
information about the localization of the injury using 99mTc 
sulfurmicrocolloid, antimony sulfide colloid, stannous phytate, 
rhenium sulfur colloid, human serum albumin, or dextran. It 
delineates the pattern of lymphatic drainage, is fast and non-
traumatic, and does not have major side-effects (6, 10). How-
ever, these tests are invasive and are often deferred until other 
modalities fail. Because we already succeeded in the diagnosis 
and treatment of our patient, there was no necessity to per-
form either lymphangiography or lymphoscintigraphy.

Somatostatin or octreotide have been used successfully to 
treat chylous effusions in patients with the yellow nail syn-
drome and lymphatic leakage due to abdominal and thoracic 
surgery (3). The exact mechanisms of somatostatin on drying 
lymphatic fistulas are not completely understood. It has been 
previously shown to decrease the intestinal absorption of fats, 
lower triglyceride concentration in the thoracic duct, and at-
tenuate lymph flow in the major lymphatic channels. In addi-
tion, it also decreases gastric, pancreatic, and intestinal secre-
tions; inhibits motor activity of the intestine; slows the process 
of intestinal absorption; and decreases splanchnic blood flow, 
which may further contribute to decreased lymph produc-
tion. Total parenteral nutrition allows the bowel to rest and 
decreases the production and flow of the lymph. Somatosta-
tin along with TPN can close the lymphatic leakage or relieve 
the symptoms effectively and rapidly compared with that of 
conventional regimens (4). We simultaneously started TPN and 
administered somatostatin at a dose of 6 mg/day via an infu-
sion pump and observed that the drainage decreased by the 
second day of the treatment.

In cases of chylous injury, a high-protein and low-fat diet with 
medium-chain triglycerides (MCT) is the best dietary choice 
(4). Dietary restriction of long-chain triglycerides (LCT) avoids 
their conversion into monoglycerides and free fatty acids (FFA), 
which are transported as chylomicrons to the intestinal lymph 
ducts. In contrast, MCTs are absorbed directly into intestinal 
cells and transported as FFA and glycerol directly to the liver 
via the portal vein. Thus, a low-fat diet with MCT supplementa-
tion reduces the production and flow of the chyle (3). We pre-
ferred a low-fat diet with MCT for our patient as well, and the 
amount of chyle decreased dramatically.

In patients with chyloperitoneum, if ascites does not respond 
to conservative management in 2 weeks, surgical exploration 
should be performed (2). When surgical treatment is indicated, 
exploratory laparotomy necessitates a formal exploration to 
rule out any concomitant injuries of the intraabdominal organ 
or structures. The surgeon must carefully inspect the mesente-
rium, beneath the diaphragm, around the aorta and pancreas. 
Maurer et al. (1) reported that if the retroperitoneum is intact 
and retroperitoneal space is found to be bulging from the 
mesenteric root to the bifurcation of the aorta with a cream-
like fluid collection without the presence of any chylous asci-
tes intraoperatively, it is not recommended to open the retro-
peritoneum to avoid the formation of chylous ascites and to 
maintain the retroperitoneal compression. However, if chylous 
ascites and retroperitoneal rupture is present at laparotomy, 
the retroperitoneal space should be explored and the rup-

tured lymphatics must be ligated to stop chyle leakage. Patten 
et al. reported two cases of isolated traumatic chylous injury, 
both of whom were surgically treated via retroperitoneal dis-
section and the ligation of the ruptured cisterna chyli (5). Be-
cause the chyle drainage stopped by the 10th day, our patient 
was considered to be successfully treated non-operatively. 
Following his control imaging studies and examinations, the 
drainage tube was removed and he was discharged on the 13th 
day and was followed-up at office visits.

CONCLUSION
A detailed history and a thorough physical examination ac-
companied with appropriate imaging modalities and para-
centesis are the most important points in the diagnosis and 
treatment of chylous injury due to blunt abdominal trauma. 
The condition is generally self-limited and resolves without 
the necessity of any surgical interventions. However, if the di-
etary management and medical treatment is unsuccessful, the 
decision of diagnostic laparoscopy or exploratory laparotomy 
becomes inevitable.

Informed Consent: Written informed consent was obtained from pa-
tient who participated in this case.
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A rare cause of acute abdomen: Chylous ascites

Chylous ascites, defined as a lipid-rich fluid accumulation in the peritoneal cavity, is a rare pathology of the lym-
phatic system and is a very rare cause of acute abdomen. It is generally associated with diseases such as cancer, 
cirrhosis, inflammatory diseases, surgery, or trauma. In this study, we report a patient with chylous ascites, which 
mimics acute appendicitis. Diagnosis and treatment procedures were discussed.

Keywords: Acute abdomen, appendectomy, chylous ascites

INTRODUCTION
Chylous ascites is the accumulation of lipid-rich fluid in the peritoneal cavity and was first described 
by Morton in 1691 (1). It usually occurs secondary to chronic disorders including lymphoma, vari-
ous cancers, liver cirrhosis, and infectious diseases such as tuberculosis. Traumatic injuries to the 
lymphatic system are also found to be related to chylous ascites (2). Chylous ascites is responsible 
for 0.5% of all acid-making pathologies and less than 1% of all malignant ascites (3). Clinical find-
ings are related to the ascites volume. Rapid accumulation of the fluid in the peritoneal cavity may 
lead to acute abdomen, whereas the same volume is well tolerated by patients who have chronic 
disorders.

CASE PRESENTATION
A 30-year-old male was admitted to the emergency department with abdominal pain, loss of ap-
petite, nausea, and vomiting for the last two days. He had acute onset pain that was primarily 
felt at the epigastrium. There were no special features in his medical history. His overall health 
condition was not affected, showing a temperature of 38.4°C, heart rate at 100 beats per minute, 
and arterial pressure of 125/75 mm-Hg. On physical examination, bowel sounds were found to 
be hypoactive, and rebound tenderness was observed on the right lower abdominal quadrant. 
The rectal digital examination was unremarkable. The laboratory results showed only an elevated 
white blood cell count [14×106/L (normal range: 3.8×106–10.0×106 /L)]. Abdominal ultrasonog-
raphy revealed an 8-mm diameter, blind-ending non-compressible intestinal segment with free 
intra-abdominal fluid. As the findings were thought to be suspicious for acute appendicitis, the 
patient was subsequently taken to the operating room. After the abdominal cavity was entered 
through McBurney’s incision, approximately 600 cc of free “milky” fluid was discovered. The appen-
dix was in the normal location but was hyperemic and edematous. Therefore, appendectomy was 
performed. Laparotomy was then performed for further evaluation, and an edematous area was 
observed within the small bowel mesentery with enlarged lymphatic vessels. The abdominal cav-
ity was carefully inspected for associated pathologies, but there was no specific pathology related 
to chylous ascites. After a peritoneal lavage with warm saline solution and the insertion of drains, 
the midline incision was closed.

The patient’s recovery period was uneventful. He received nothing peroral for 5 days and then was grad-
ually given a full (fat-free) diet. During five-day period, he received intravenous antibiotics (ceftriaxone 
1 g ×2), total parenteral nutrition, and octreotide acetate (Sandostatin) injection 2×0.1 mg/sc. In the first 
postoperative day, the maximum amount of chylous drainage (250 cc) was observed (Figure 1), and less 
than 30 mL of serous fluid was detected on the second day. The laboratory investigation of the fluid from 
the drains showed the levels of triglyceride to be as high as 541 mg/dL. The results of the serum and 
drain fluid tests are shown in Table 1.

The drain was removed on the 5th day postoperatively, and he was discharged on the 7th day 
postoperatively. No bacterial growth or atypical cytology was observed in the evaluation of the 
acid fluid. The histopathological examination of the appendix showed acute edematous appen-
dicitis. Thoraco-abdominal computed tomography and lymphoscintigraphy were performed in 
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the postoperative period for elucidating the acid etiology. 
No pathological findings were observed in these imaging 
tests.

DISCUSSION
Acute chylous peritonitis results from a sudden outpour of 
chyle into the peritoneal cavity (4). Chylous ascites can be 
caused by many reasons such as peritoneal bacterial infec-
tions, parasitic diseases, tuberculosis, liver cirrhosis, malignant 
tumors, surgery, blunt abdominal trauma, and congenital 
defects of the lymphatic system (1, 5). In adults, cancer is the 
most frequent cause of chylous ascites.

Chylous ascites also can spontaneously occur in some pa-
tients with no discernible etiologic factor. In medical litera-
ture, acute chylous peritonitis is most frequently diagnosed 
in young adults mostly during surgery for acute appendi-
citis (6). Likewise, in this case, the preoperative diagnostic 
tests were suspicious for acute appendicitis. In patients with 
chylous ascites, the loculation of ascitic fluid is generally 
observed in the right paracolic area; therefore, right lower 
quadrant pain is the most prominent symptom. In medical 
literature, we found five patients with spontaneous chylous 
ascites that clinically mimic acute appendicitis. As in our 
case, none of these patients had a significant reason for the 
etiology of ascites (7, 8).

Diagnostic methods, including computed tomography, lym-
phangiography, and lymphoscintigraphy, are of great impor-
tance for the investigation of the etiology of chylous ascites. 
With lymphoscintigraphy, lymph flow rate and peritoneal fis-
tulas can be evaluated (8). In our study, however, lymphoscin-
tigraphy was not useful to detect the leak, probably because 
of low output chyle leak.

The treatment options of chylous peritonitis are based on the 
underlying diseases. Surgery can be effective in both diagno-
sis and treatment. Laparoscopic exploration can be an alterna-
tive to open surgical techniques and may be beneficial for the 
postoperative period (9). Drainage catheter placement next to 
the probable source of the leakage observed is useful to exam-
ine the volume and efficacy of the treatment in the follow-up 
period. A low-fat diet rich in medium-chain triglycerides for re-
ducing lymphatic flow is suggested to be effective in the treat-
ment. This type of diet would be more effective, especially if 
the leakage is secondary to the intestinal lymphatic system. 
Parenteral nutrition and octreotide treatment can substan-
tially reduce chylous ascites resulting in low lymphatic flow (7, 
10, 11). 

CONCLUSION
Chylous peritonitis is a very rare condition, which can cause 
acute abdomen. A meticulous exploration should be per-
formed for elucidating the etiology. The choice of surgical 
technique depends on the experience of the surgical team. In 
the postoperative period, diagnostic tests may be helpful to 
clarify the etiopathogenesis.
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Figure 1. The “chylous” fluid in the pelvic drainage catheter

Table 1. Comparative laboratory analysis of the fluid and 
the blood tests

 Drainage Simultaneous 
Parameters fluid serum assays

Triglycerides 541 mg/dL 32 mg/dL

Cholesterol 92 mg/dL 60 mg/dL

Density 1020 -

Microprotein 3721.7 mg -

Microalbumin 33.2 mg -
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Portal vein thrombosis as a rare cause of abdominal pain: 
When to consider?

Extrahepatic portal vein thrombosis (PVT) is a rare condition that is characterized by the presence of thrombus 
within any segment of the portal vein, including the right and left intrahepatic branches. It may also extend to the 
splenic or superior mesenteric veins. Portal vein thrombosis may be related to cirrhosis or liver malignancy as well 
as to local inflammatory conditions in the abdomen and genetic or acquired thrombophilic diseases. Currently, 
PVT is being increasingly diagnosed due to advances in modern imaging techniques. The clinical presentation has a 
wide range, from an asymptomatic lesion to a potentially life-threatening situation. In this study, we present three 
patients with PVT. The diagnosis was made by radiologic and clinical findings. In the first patient, genetic testing 
revealed factor V Leiden mutation as the cause of PVT. The second patient was diagnosed with lupus anticoagulant 
syndrome as the cause of PVT. Portal vein thrombosis was associated with intra abdominal infection due to anas-
tomotic leakage in the third patient. Two patients were successfully treated with anticoagulant therapy. This report 
emphasizes that even though PVT is a rare cause of abdominal pain, timely diagnosis and appropriate management 
is vital due to its lethal complications such as mesenteric ischemia and mesenteric infarct.

Keywords: Anti coagulation treatment, factor V Leiden mutation, portal vein thrombosis

INTRODUCTION
Portal vein thrombosis (PVT) was first reported in a patient with liver cirrhosis, with detection of phlebo-
thrombosis in the portal system, in 1869 (1). Portal vein thrombosis is a rare condition characterized by 
presence of luminal partial or complete thrombosis in any segment of the portal vein including the left 
intrahepatic branches. It may even spread to the splenic or superior mesenteric veins. Currently, portal 
vein thrombosis is detected more often owing to the improvements in modern imaging techniques. Its 
clinical spectrum varies from asymptomatic presentation to life-threatening conditions. Patients may 
present with various clinical manifestations ranging from vague abdominal pain to sepsis resulting from 
ischemic necrosis-associated perforation. It may be associated with cirrhosis or liver malignancy, as well 
as with local inflammatory conditions of the abdomen, and congenital or acquired prothrombotic dis-
eases. Timely and proper interventions reduce mortality and morbidity rates associated with PVT (1, 2).

This study aimed to review the clinical characteristics and treatment of PVT based on three patients, 
each with different clinical presentations, along with a literature review.

CASE PRESENTATIONS
Case 1. A 53-year-old female patient. She complained of mild abdominal pain for the last three days. 
Her family history was insignificant. She has been diagnosed with Diabetes Mellitus about 1 month ago. 
There was no pathological finding on her physical examination except minimal sensitivity on the right 
upper quadrant of the abdomen. The computed tomography (CT) and abdominal color doppler ultra-
sonography revealed thrombus in the main portal vein and its intrahepatic branches. Further examina-
tion of the patient showed Factor 5 Leiden mutation (FVL). The patient was started on subcutaneous 
bid 0.6 mL of low molecular weight heparin (LMWH) with a diagnosis of PVT, which was shifted to oral 
anticoagulation. The general condition of the patient is good and she is currently being followed-up in 
the outpatient clinics.

Case 2. A 16-year-old male patient. An incidental appendectomy operation has been performed 10 
days prior to admission in our hospital. The operation has been performed in another hospital where 
he presented with complaints of abdominal pain, nausea and vomiting, with a preliminary diagnosis of 
acute abdomen, and he underwent appendectomy since there was no pathologic finding except intra-
abdominal free fluid. The patient was referred to our clinic for further evaluation since his complaints 
continued. On physical examination, there was non-specific sensitivity in the abdomen and no sign of 
acute abdomen.
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The pathologic laboratory values included a white blood cell 
count of 13.100/uI (3.5-10), hematocrit level of 33%, and creat-
inine kinase of 1706 U/L (30-200). Computed tomography and 
doppler ultrasonography revealed PVT, large collateral veins at 
the level of the porta hepatis and diffuse peritoneal fluid in the 
abdominal cavity (Figure 1, 2). Lupus anticoagulant antibodies 
were found to be elevated in further evaluation. The patient 
was started on LMWH. He is currently on oral anticoagulation 
without any problems.

Case 3. A 64-year-old male patient. The patient has undergone 
an emergency operation 20 days ago in another clinic due to 
acute abdomen and received partial small bowel resection 
and end-to-end anastomosis due to small bowel necrosis as-
sociated with mesenteric ischemia. In the postoperative pe-
riod, the patient was admitted to our emergency clinic due to 
biliary drainage from the abdominal drain. On physical exami-
nation, he had extensive brown rashes throughout his body 
as well as numerous fibromas. The computed tomography 
showed bilateral pleural effusion, an appearance compatible 
with thrombosis in the portal vein, diffuse peritoneal free fluid, 
and splenic infarcts. Anti-thrombolytic therapy was initiated. A 
laparotomy was performed after the patient’s evaluations and 
resuscitation were completed. On laparotomy, intense adhe-
sions related to the previous operation was detected within 
the abdomen along with severe edema on the intestinal walls 
and the peritoneum. Any site of leakage was not observed.

The general condition of the patient improved in the early 
postoperative period. He tolerated oral diet. On the 6th post-
operative day, however, he developed convulsions and sud-

den respiratory arrest. The patient was immediately intubated 
and transferred to the intensive care unit. Cranial magnetic 
resonance imaging (MRI) and CT revealed an appearance 
consistent with intracranial plexiform neurofibromas (Neuro-
fibromatosis type 1). As his medical treatment continued, the 
general condition of the patient deteriorated mainly due to his 
neurological status and he died at the 46th day of follow-up.

All patients were informed in detail about the disease and the 
procedures to be performed, and a patient informed consent 
form was obtained from all. The required approvals were ob-
tained from patients in order to carry out scientific studies.

DISCUSSION
The likelihood of developing PVT throughout life is around 1% 
in the general population (1). In patients with cirrhosis, this in-
cidence is reported to be between 0.6-16% according to the 
severity of cirrhosis and the incidence is even higher in pa-
tients requiring liver transplantation. The incidence is 10-40% 
in patients with liver cancer (1). As seen in Table 1 various fac-
tors can cause PVT (1- 3). The rate of patients in whom no etio-
logic factor can be detected, who are accepted as idiopathic, 
is stated as 8-15% (1).

Clinical findings vary from patient to patient and are usually 
non-specific. Although there is a tradition to classify portal vein 
thrombosis as acute and chronic, it is not always clinically pos-
sible to differentiate between the two. Some authors define PVT 
as acute if the initial clinical manifestations had begun 60 days 
prior to diagnosis, but this opinion is not universally accepted 
(1). Acute and chronic PVT are defined as sequential stages of 
the same disease that occur for similar reasons, but their clinical 
treatments differ. Acute septic PVT, also called pylephlebitis, is 
characterized by the presence of infected thrombosis in the por-
tal vein. Usually there is a septic focus in the abdomen. Acute PVT 
is often asymptomatic or manifests with mild pain, and is gener-
ally a coincidental finding on abdominal imaging performed for 
other causes. However, SMV and mesenteric arc involvement 
can present with hematochezia due to congestion and ischemia 
in the intestine depending on the severity of involvement, or 
can manifest as multiple organ failure ranging from shock, sep-
sis and even death. Chronic PVT can be asymptomatic and can 
be detected incidentally on imaging methods. Collateral devel-
opment (portal cavernous) occurs around the thrombotic portal 
vein. In these patients, signs of portal hypertension such as sple-
nomegaly, esophageal varices, anemia, and thrombocytopenia 
can be detected. Upper GI bleeding can be the first symptom in Figure 1. Portal vein thrombosis

Table 1. Etiology of portal vein thrombosis (PVT)

Local factors

1. Cirrhosis

2. Abdominal organ malignant diseases; liver and pancreas 
primarily

3. Infection and inflammation; pancreatitis, diverticulitis, 
cholecystitis, appendicitis, neonatal omphalitis etc.

4. Portal vein injury; abdominal surgery, blunt trauma, surgical 
shunts and transjugular intrahepatic porto-systemic shunt, 
splenectomy and liver transplantation, etc

Pro-thrombotic factors

1. Genetic factors:

a) Mutation; Factor V Leiden, Factor II

b) Deficiencies: Protein C, Protein S deficiency, Antithrombin 
deficiency

2. Acquired factors:

Myeloproliferative diseases, antiphospolipid syndrome, paroxysmal 
nocturnal hemoglobinuria, pregnancy, oral contraceptive pills, 
hyperhomocysteinemia, malignancy

3. Idiopathic 10-30%
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20-40% of cases. The prognosis in chronic cases is largely depen-
dent on the presence of underlying cirrhosis or malignancy. The 
prognosis of portal vein thrombosis in patients without cirrhosis 
or malignant disease is better than the others. The clinical signifi-
cance of incidentally detected PVT is unclear. 

Imaging methods used for the diagnosis of portal vein throm-
bosis include Doppler US, abdominal CT and MR. The speci-
ficity and sensitivity of Doppler US is reported to be 80-100% 
(3,4). Endoscopic ultrasonography was reported to be 81% 
sensitive and 93% specific for the diagnosis of portal vein 
thrombosis, and may aid in identifying small thrombi which 
do not produce complete thrombosis (4). Patients with portal 
vein thrombosis may have normal liver function tests as well 
as other laboratory tests, except cirrhotic patients. A slight de-
crease in prothrombin and other coagulation factors, and an 
increase in D-dimer levels may be detected. Laboratory find-
ings are mostly nonspecific as clinical findings, nevertheless, 
laboratory findings of any disease and/or genetic disorder as-
sociated with PVT can be determined.

In our first case, a factor V Leiden (FVL) heterozygote mutation 
was detected. FVL mutation, one of the rare causes of portal 
venous thrombosis, is a hereditary clotting disorder resulting 
from the substitution of arginine with glutamine at position 
506 in the Factor V gene. It is detected in 3-12% of healthy in-
dividuals worldwide, and in 9% of healthy individuals in our 
country. Portal vein thrombosis is common among these pa-
tients (5). Some authors suggest systemic screening for the 
presence of thrombotic factors in patients with a history of por-
tal venous thrombosis, even if local causes are present (3, 6).

In our second patient, antiphospholipid syndrome was de-
tected. Antiphospholipid syndrome (antiphospholipid anti-
body syndrome, APS) or Hughes syndrome is an autoimmune 
disorder characterized by coagulation disorders caused by an-
tibodies to plasma proteins bound to phospholipids or anionic 
phospholipids. Antiphospholipid antibodies are a heteroge-
neous group of antibodies against negatively charged phos-
pholipids, mainly anticardiolipin antibody and lupus antico-
agulant antibody as well as phosphatidyl serine, phosphatidyl 
inositol and phosphatidic acid, and against neutral phospha-
tidyl etonalamine. Although hypercoagulability resulting from 
the presence of antiphospholipid antibodies could manifest 
only as a disorder in coagulation tests, it may also present with 
cerebrovascular events, venous thrombosis, arterial thrombo-

sis, or obstetric complications. APS is a risk factor for portal 
venous thrombosis in non-cirrhotic patients (7).

Type 1 neurofibromatosis (NF-Type 1, Von Recklinghausen’s 
disease) was detected in the third patient. The disease is auto-
somal dominant. Involvement of the skin, bone, soft tissue, ar-
terial system and nervous system is accompanied by multiple 
sclerosis and malignancy development in various organs and 
tissues of the body. Association with APS that causes throm-
botic disorders has also been reported (8). 

In this study, different preliminary diagnoses were made clini-
cally in 3 patients, and the diagnosis of PVT could be made 
by imaging methods. This indicates that the diagnosis can 
be easily missed in daily clinical practice. For this reason, PVT 
should be kept in mind especially in patients with vague ab-
dominal pain. It has been reported that in cases with portal 
vein thrombosis, the primary etiology can be identified in a 
significant portion of the patients (70%) by advanced etio-
pathogenetic tests (7). The aim of treatment in acute PVT is 
to prevent further progression of thrombosis in the portal ve-
nous system and to treat complications associated with PVT 
(Table 2). There are few randomized studies on this issue. For 
this reason, the treatment should be individualized. Portal vein 
thrombosis may spontaneously resolve. However, it is crucial 
to implement treatment methods for portal vein thrombosis 
before serious complications arise. Treatment options in these 
patients include anticoagulant therapy, surgical thrombecto-
my, endovascular thrombectomy, and thrombolytic therapy. It 
has been reported that portal vein thrombus was recanalized 
with anticoagulant therapy in more than 80% of patients (3). 
Thrombolytic therapy can also be used, but there are reserva-
tions about the use of systemic thrombolytics.

CONCLUSION
In conclusion, PVT should be considered as part of differen-
tial diagnosis in non-specific abdominal pain. In particular, 
it should be considered in the differential diagnosis of un-
explained abdominal pain in patients with intra-abdominal 
infection and those with previous abdominal surgery includ-
ing laparoscopic procedures, and both radiologic and labora-
tory methods should be used for diagnosis. We emphasize the 
need for timely diagnosis and appropriate treatment of PVT, 
since although it is a rare cause of abdominal pain it may pres-
ent with lethal complications such as mesenteric ischemia and 
infarction.

Table 2. PVT treatment (Based on AASLD)

Acute PVT

All patients should receive anticoagulation therapy for at least 3 months.

Treatment is started with low molecular weight heparin (LMWH).

Treatment is shifted to oral anticoagulation once the patient has 
stabilized and if no invasive procedure is planned. 

Long term anticoagulation is considered 
• in patients with permanent thrombotic risk factors that are 

not otherwise correctable,
• in patients without a contraindication and thrombus 

extension into mesenteric veins.

Antibiotics are initiated if there is any evidence of infection.

Chronic PVT

All patients should be screened for esophageal varices.

Treatment should be applied for active variceal hemorrhage and for primary 
and secondary prophylaxis according to guidelines for cirrhotic patients. 

Long term anticoagulation is considered 

• in patients without cirrhosis and with permanent thrombotic 
risk factors that are not otherwise correctable if there is no 
contraindication.

In patients with gastroesophageal varices, adequate prophylaxis 
for variceal bleeding should be started before anticoagulation 
treatment. 
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Incidental gastrointestinal stromal tumor at a gastroscopic 
polypectomy specimen: A case report and review of literature

Although gastrointestinal stromal tumors (GISTs) comprise less than 1% of all gastrointestinal (GI) tract tumors, they 
are the most common mesenchymal tumors of the GI tract. Gastrointestinal stromal tumors can occur anywhere 
along the GI tract, but the stomach and small intestine are the most frequently involved sites. Gastrointestinal stro-
mal tumors are frequently asymptomatic, and one-third of all cases are found incidentally. Endoscopy, endoscopic 
ultrasonography, and computed tomography are useful tools in the diagnosis. Endoscopic mucosal resection, endo-
scopic submucosal dissection, laparoscopic endoscopic cooperative surgery, and surgery with either laparoscopic or 
open approaches are treatment modalities for GISTs. An R0 resection is the principle surgery. Imatinib is the main 
medical agent used in the adjuvant or neoadjuvant treatment of GIST. We present a 65-year-old woman with an 
asymptomatic GIST that arose from a gastric polyp treated via endoscopic polypectomy.

Keywords: Gastric submucosal tumor, gastrointestinal stromal tumor, endoscopic treatment

INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors of the gastro-
intestinal tract (80%) and comprise less than 1% of all gastrointestinal tumors and 5% of all sarco-
mas (1). Gastrointestinal stromal tumors arise from the interstitial cells of Cajal that are located in 
the submucosal and myenteric plexus of the gastrointestinal tract. Gastrointestinal stromal tumors 
are primarily seen in the middle-aged and elderly population, and there is no gender difference. 
Gastrointestinal stromal tumors frequently occur in the stomach (60%), small intestine (30%). Less 
frequently, GISTs may arise from the duodenum, colon, rectum, and mesentery. Although most of 
the patients are asymptomatic and one-third of all cases are found incidentally (2), gastrointestinal 
bleeding, abdominal pain, and discomfort are the main symptoms of GISTs (3). Endoscopy, endo-
scopic ultrasonography, computerized tomography, and magnetic resonance imaging are useful 
diagnostic modalities for GISTs (2, 3). Pathological diagnosis is based on immunohistochemical 
staining with c-KIT, alpha-type platelet-derived growth factor receptor, and protein kinase C theta 
(2). Surgery with either laparoscopic or open approaches is the mainstay of treatment for non-
metastatic GISTs; however, the routine removal of lymph nodes is not necessary (2, 4). Endoscopic 
enucleation and endoscopic submucosal resection can be used in selected patients. The c-kit ty-
rosine kinase inhibitor imatinib was found to be useful in treating GISTs. We present a 65-year-old 
woman with an asymptomatic GIST that arose from a gastric polyp, which was incidentally treated 
by endoscopic polypectomy.

CASE PRESENTATION
A 65-year old woman with 6-month history of dyspepsia was admitted to us. Epigastric tenderness was 
the only symptom found at the physical examination. All biochemical studies were normal. Upper gas-
trointestinal endoscopy detected a 1 cm × 1 cm well-circumscribed submucosal polypoid lesion at the 
gastric fundus (Figure 1a). The lesion was mobile, and it felt hard during biopsy. Snare polypectomy was 
performed after submucosal elevation by the injection of normal saline (Figure 1b). The histological 
examination revealed GIST at the biopsy specimen, and the tumor diameter was 4.5 mm. The tumor 
was confined to the submucosa, and the surgical margins were negative. There was no mitosis, and 
the Ki-67 index was under 1% (Figure 2a). The tumor was immunohistochemically positive for CD117 
(also known as c-kit) (Figure 2b) and CD34 (Figure 2c), and it was immunohistochemically negative for 
muscle-specific actin, smooth muscle actin, desmin, kromogranin, synaptophysin, and neuron-specific 
enolase. Therefore, histologically submucosal, a low-risk GIST (Figure 2d) was reported in the pathology 
report. There was no local or distant metastasis on the computed tomography scan. Adjuvant treatment 
was not planned because of the risk stratification of the tumor by mitotic index and tumor size and loca-
tion. Her control evaluations in the postoperative follow-up at the sixth month were normal. Informed 
consent was obtained from the patient.
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DISCUSSION
The principle surgery for GISTs is R0 resection of the tumor. 
Rather than systemic lymphadenectomy, adjacent enlarged 
lymphadenectomy is required. The recommended size of the 
tumor for laparoscopic resection in GIST treatment is ≤2 cm. 
Also, laparoscopic wedge resection is superior to the open ap-
proach (4).

Recommended laparoscopic approaches for gastric GIST are 
gastric wedge and transgastric tumor-everting resection for 
the posterior wall-located tumors that grow toward the cavity 
and proximal or distal gastrectomy for larger stromal tumors 
located in the cardia, pylorus, and gastric antrum. Recom-
mended open approaches are subtotal gastrectomy for larger 
tumors located near the cardia or pylorus and gastric resection 
for larger tumors at the side of the lesser curvature. Compared 
with open resection, the laparoscopic resection of gastric stro-
mal tumors is associated with a shorter operation time and 
hospital stay and a lower recurrence rate (5). The laparoscopic 
and open surgical approaches have a risk of hemorrhage and 
intra-peritoneal dissemination because GISTs tend to have a 
friable consistency (6). 

Huang et al. (7) reported that endoscopic therapies for gastric 
GISTs are endoscopic ligation and resection (ELR), endoscopic 
submucosal excavation (ESE), and endoscopic full-thickness 
resection (EFR). ELR was performed for tumors smaller than 
1.2 cm and when perforation was seen. ESE was performed for 
tumors larger than 1.5 cm and when no perforation occurred. 
EFR was performed for tumors larger than 2 cm and when arti-
ficial perforation occurred as a complication.

Endoscopic mucosal resection (EMR), endoscopic sub-
mucosal dissection (ESD), or modified ESD are other en-
doscopic treatment choices for gastric GISTs. EMR can be 
performed for tumors smaller than 2 cm with lower en 
bloc resection and a higher local recurrence rate. ESD or 
modified ESD can be performed for tumors larger than 2 
cm with a higher en bloc resection and lower local recur-

rence, perforation, and bleeding rates (8). Zhang et al. (9) 
reported that ESD is a safe, effective, well-tolerated, and 
minimally invasive therapy with few complications such 
as perforation of the intraluminal gastric submucosal tu-
mors originating from the muscularis propria, which can be 
managed endoscopically.

Laparoscopic and endoscopic cooperative surgery (LECS) 
is another endoscopic treatment choice for gastric GISTs. 
LECS can be divided into the following two types: laparo-
scopic-assisted endoscopic technique and endoscopic-as-
sisted laparoscopic technique. LECS is safe, easy, and ben-
eficial for the laparoscopic resection of gastric GIST. LECS 
has a shorter operative time and a low bleeding risk with 
reduced intra-abdominal contamination and infection than 
ESD (10).

CONCLUSION
Gastrointestinal stromal tumors should be treated as possible 
with laparoscopic or endoscopic methods according to the 
development of technology and the increasing interest of sur-
geons to minimally invasive approach currently. Endoscopic 
treatment is a safe, easy, well-tolerated, and minimal invasive 
treatment choice for incidental gastric submucosal tumors 
smaller than 2 cm with a lower complication rate.
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Figure 1. a, b. (a) Endoscopic image of polypoid lesion at the 
fundus. (b) Postpolypectomy image of the fundus
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Figure 2. a-d. (a) ×100 microscopic magnification of the Ki 67 index. (b) ×40 microscopic magnification of the CD117-stained 
tumor. (c) ×40 microscopic magnification of the CD34-stained tumor. (d) ×400 microscopic magnification of the hematoxylin–
eosin-stained stromal tumor
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Epidermal cyst mimicking incision line metastasis

Epidermal cysts are cystic tumors lined with keratinized squamous layer and filled with keratin debris. Epidermal 
cysts may develop by implantation of surface epidermal layer into the dermis or subcutaneous tissue after trauma 
or surgical procedures. Cervix cancer spreads either directly or via the vascular and lymphatic systems. Distant skin 
metastasis of endometrium or cervix cancer is very rare. In this case report, a patient who had a history of cervix 
cancer operation 11 years ago and presented with a mass that mimicked incision line metastasis and was histo-
pathologically diagnosed with epidermal cyst is presented.

Keywords: Epidermal cyst, cervix cancer, incision line metastasis

INTRODUCTION
Epidermal cysts are cystic tumors containing keratin surrounded by keratinized squamous epithelium 
(1). Epidermal cysts are mostly located in the palms and fingers, while they can be detected in any part 
of the body (2). Acquired epidermal cysts are related with implantation of superficial epidermal tissue 
into the dermis or subcutaneous tissue after trauma or surgical intervention (2). Cervical cancer spreads 
via direct invasion, hematogenous and lymphatic dissemination (3). Skin metastasis of endometrium 
and cervical cancer is very rare (4).

Herein we report a patient, with a history of cervical cancer surgery 11 years ago, who was diagnosed 
with a calcified proliferative epidermal cyst that mimicked incision line metastasis.

CASE PRESENTATION
A 63-year-old female patient has been admitted to a health institution due to abnormal uterine bleed-
ing in 2003. Her cervical biopsy has revealed squamous cell carcinoma. The patient has undergone total 
abdominal hysterectomy, bilateral salphingoooferectomy and pelvic paraaortic lymph node dissection. 
Histopathologic examination has been reported as squamous cell carcinoma and she has received 6 
cycles of chemotherapy and radiotherapy. No additional problems have been identified in routine on-
cologic controls since 2003. The patient, who had stiffness and scarring in the incision line for about 
2 months, presented to our hospital dermatology outpatient clinics. On dermatologic examination, a 
2.5x2 cm in diameter, irregular bordered, circumferentially hyperemic, infected, ulcerated, painless semi-
mobile mass was observed in the left paramedian incision scar. The patient was consulted to general sur-
gery and an infected tumor metastasis could not be ruled out. An oral-intravenous contrast enhanced 
computed tomography was obtained, which revealed scar tissue in the lower left part of the abdomen 
secondary to the surgical procedure along with nodular skin thickening and contrast enhanced calcified 
areas at this level, and tumor metastasis could not be ruled out (Figure 1).

No abnormality was detected in her laboratory parameters. An operation was planned because the 
patient’s findings could not be differentiated from tumor metastasis. Total excision was performed by 
obtaining a macroscopic intact surgical margin to include the old operation scar and the infected mass. 
The patient was discharged without any problems on the first day after the operation. Histopathological 
examination revealed ruptured mixed inflammatory proliferative epidermal cyst.

A detailed informed patient consent form was obtained for the presentation of this case.

DISCUSSION
Epidermal cysts are most common in the young and middle ages, with equal frequency among men 
and women. Clinically they appear as painless, slow-growing, regular bordered lesions. Symptoms may 
occur in 6 months or in 20 years. The malignant conversion is rare. Macroscopically, they are usually 
greater than 3 cm in size (5). Cervical cancer is the second most common cancer type among women in 
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the world. In Turkey, it is the 9th most common cancer among 
women and is ranked 13th among causes of cancer-related 
death (6). Cervical cancer spreads via direct invasion, hema-
togenous and lymphatic dissemination (3). Skin metastasis of 
endometrium and cervical cancer is very rare. The incidence 
ranges between 0.1 and 2% (4). There are reports in the litera-
ture that the interval between cervical cancer surgery and di-
agnosis of skin metastasis may be 1-70 months (7). The most 
common type of cancers with skin incision metastasis have 
been reported as colon, kidney and bladder cancer (8).

Our patient had a history of surgical operation 11 years ago. 
The location of the lesion on the incision line, the oncologic 
history of the patient, the ulceration and induration on the 
mass and the skin led to a suspicion of tumor metastasis.

Acquired epidermal cysts develop with implantation of super-
ficial epidermal tissue into the dermis or subcutaneous tissue 
after trauma or surgical intervention (2). The lesions become 
visible after a traumatic event in a period of months to years 
(9). These lesions most commonly occur in the distal fingers of 
males and females aged 30 to 40 years (10). In the literature, 
epidermoid cyst that developed after 5 years in a patient who 
has undergone mastoidectomy due to cholestatoma (1), and 
epidermal cyst cases in the incision line following ear surgery 
has been reported (2).

CONCLUSION
The rare incision line epidermal cyst may mimic tumor metas-
tasis in patients with a history of tumor surgery. It should be 

kept in mind that chronic wounds and masses formed in the 
incision line may rarely be tumor metastasis while they may be 
related to benign causes such as epidermal cysts. Histopatho-
logic examination should be performed for their differential 
diagnosis.
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Figure 1. a-d. Mass lesion with nodular calcified zones in the 
incision line 
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