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ABSTRACT

Objective: Chylothorax (CTx) is the leak and accumulation of lymphatic fluid within the pleural cavity. The incidence of CTx has the highest rate after
esophagectomy. This study aimed to present three cases of post-esophagectomy chylothorax among 612 esophagectomies that were performed over
19 years, in which post-esophagectomy chylothorax was reviewed in terms of risk factors, diagnosis, and management.

Material and Methods: Six hundred and twelve patients were included in the study. Transhiatal esophagectomy was used for all patients. In three
cases, chylothorax was detected. In all of the three cases, secondary surgery was performed for the management of chylothorax. Mass ligation was
performed for the first and third cases having leak from the right side. In the second case, the leak was from the left side without prominent duct; and
despite mass ligation that was done several times, no significant reduction in chyle was observed.

Results: In the first case, in spite of reduced output, the patient gradually progressed to respiratory distress. His condition deteriorated over time and he
died after three days. In the second case that needed third surgery, the patient’s condition deteriorated and she died after two days due to respiratory
failure. The third patient had postoperative recovery. The patient was discharged on fifth day after the second operation.

Conclusion: In post-esophagectomy chylothorax, the key to preventing high mortality rates can be the identification of risk factors as well as timely de-
tection of symptoms and proper management. Besides, early surgical intervention should be considered to prevent early complications of chylothorax.
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INTRODUCTION

Chylothorax (CTx) is the leak and accumulation of lymphatic fluid, enzymes, and
immunoglobulins within the pleural cavity following obstruction or leakage of the
main thoracic duct (TD) or one of its branches (1,2). The etiology of chylothorax can
be divided into spontaneous and traumatic categories. Non-traumatic or sponta-
neous type may have congenital, infectious, or neoplastic causes. Among the var-
jous etiologies, the most common factor of traumatic CTx is a surgical complica-
tion occurring following thoracic surgeries (2).

Among thoracic procedures, the incidence of CTx has the highest rate after
esophagectomy and has been reported between 0% and 21% in various studies

(1-5).
Cite this article as: Mahmodlou R, Yousefiazar A. Inci- . . . . . ) )
dence of chylothorax over nineteen years of transhiatal Diagnosis of chylothorax should be considered in conditions in which the chest

;é‘;gh;gfgi"gwyﬁ)gase series and review study. TurkJSurg tybe drainage is milky or when the quantity of secretions is high. Confirmatory test
B ' may include sending a sample of the chest tube secretions for laboratory examina-
tion, which will be diagnosed by the presence of chylomicrons in lipoprotein
Corresponding Author analysis of pleural fluid (1,5). Beginning enteral feeding with olive oil and measur-
Awat Yousefiazar . . . . . .
ing serum triglyceride levels for diagnosis of chylothorax will also be helpful.
Chylothorax is confirmed when triglyceride levels are >110 mg/dL (1).

E-mail: yousefiazara@umsu.ac.ir
Received: 08.07.2022

ﬁccﬁpmd=(;2-l992gzzt 01290 Although chylothorax is a relatively uncommon complication after esophagecto-
vallable Online Date: L12.. L. . . . . .. .

- - T p—- — my, it is lethal and is associated with high morbidity and mortality rates (3-5).
© Copyright 2022 by Turkish Surgical Society Available online at . . .
www.turkjsurg.com Chylothorax is a serious pathology that can prevent lung expansion and lead to

DOI: 10.47717/turkjsurg.2022.5821 complications such as mediastinal shift (pulmonary malfunction), immunocom-


https://orcid.org/0000-0002-2895-7926
https://orcid.org/0000-0001-9131-6913
mailto:yousefiazar.a@umsu.ac.ir

4()2 Chylothorax after transhiatal esophagectomy

promise, metabolic disarrangement, malnutrition, as well as
intake and output imbalances (3,5). Patients with CTx typically
have complaints of respiratory distress, dyspnea, chest pain and
cough, which are similar to a pleural effusion exerting mechan-
ical pressure on the heart and lungs (2). Long-term complica-
tions of CTx can include lymphocytopenia (peripheral lympho-
cytes in a circulation <1.500), which will be directly associated
with a longer period of chyle leak (2,6).

The underlying cause of postoperative chylothorax may be
inadequate identification and poor thoracic duct exposure
during esophagectomy (4). When the surgeon releases esoph-
agus and removes the mediastinal lymph nodes in adipose
tissue surrounding the thoracic duct, poor visualization may
damage the thoracic duct (1,7).

Currently, identifying the risk factors for chylothorax remains a
controversial issue (3). In various studies, factors such as high
BMI, neoadjuvant treatment, transhiatal esophagectomy, tumor
type, serum albumin levels, and underlying diseases have been
identified as predictors for chylothorax after esophagectomy
89).

At present, there is no standard consensus regarding the thera-
peutic strategy and optimal management of chylothorax given
the lack of clinical trials meant to introduce therapeutic inter-
ventions (3,10). Furthermore, given the low incidence of chy-
lothorax, few studies with a low sample size have addressed it
(1). Conservative treatments include low-fat diets, TPNs, oct-
reotide and supportive care (3,6). In addition, invasive proce-
dures such as pleurodesis, lymphangiography followed by
coiling and embolization and even radiotherapy are among the
accepted alternative treatment modes (3). If conservative treat-
ment is not successful, surgical intervention for thoracic duct
ligation is considered by thoracotomy or thoracoscopic proce-
dure although it may be associated with increased recovery
time, longer hospital stay as well as morbidity and mortality
rate (3,6). However, there are no studies suggesting the exact
timing of revision surgery (1).

Most studies have reported CTx as a fatal complication; there-
fore, what emerges from the studies is that the inconsistency in
the identification of risk factors as well as the lack of a standard
treatment algorithm emphasizes the importance of this issue
and that further studies are needed to detect risk factors, meth-
ods of management and treatment of chylothorax.

In this regard, we conducted this study with the aim of present-
ing three cases of chylothorax that occurred out of 612 cases of
esophagectomy performed over nineteen years, and we also
reviewed post-esophagectomy chylothorax in previous studies
in a more comprehensive manner in terms of risk factors, diag-
nosis and management.
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MATERIAL and METHODS

This is a retrospective case series and review study involving a
total of 612 patients suffering from esophageal adenocarcino-
ma or squamous cell carcinoma who underwent transhiatal
esophagectomy at Imam Khomeini University Hospital of
Urmia University of Medical Sciences from December 2002
until January 2022.

To include data in the study, informed consent was obtained
from the patient/guardian or legally authorized representative.
Mean age of the patients was 61.06 + 11.89 years. The youngest
and oldest patients were 17 and 91 years old, respectively.
Three hundred and forty-seven patients (56.6%) were males
and 265 (43.2%) were females. All patients with remote metas-
tasis and invasion to the trachea or great vessels were excluded
from the operation.

Patients who had undergone surgery before 2011 did not
receive neoadjuvant therapy but all esophagectomies after
that period were subject to surgery after neoadjuvant therapy
(except for three cases that were in T2). All patients underwent
metastasis workup using chest, abdomen and pelvic CT-SCAN
with oral and intravenous contrast. Fiber-optic bronchoscopy
was done for all patients with mid esophageal cancer.

Surgical Technique

The operation started under general anesthesia in the rose
position with a roll between shoulders, after insertion of Foley
catheter and nasogastric tube. Aside from noninvasive moni-
toring, arterial monitoring was done during the operation.

After upper midline laparotomy and exploring the abdomen,
gastrolysis was done on the base of right gastroepiploic artery
and extensive kocherization was performed. However, no pylo-
roplasty or pyloromyotomy was done in any case.

The diaphragm was radially incised and hiatus dilated after
releasing the cardia and ligating of veins in the inferior surface
of the diaphragm.

In the cervical phase of surgery, an incision was made in the
anterior border of the left sternocleidomastoid, and after incis-
ing the strap muscles, exploring recurrent nerve and ligations
of inferior thyroid artery, the esophagus was encircled by
Penrose drain. In this stage, right aberrant subclavian artery
must be born in mind.

In the mediastinal step of the surgical procedure, the posterior
aspect of the esophagus was freed from the vertebral column,
bluntly. Subsequently, a Deaver retractor was inserted from the
dilated hiatus, and the anterior of the esophagus was dissected
sharply under direct vision as far as possible. Then, using the
right hand that was inserted into the thorax from the dilated
hiatus, with the aid of the index and mid fingers of the left hand



from above, the trachea was elevated and thoracic dissection
completed. Cervical esophagus was incised from 3-4 cm below
the upper esophageal sphincter and delivered to the abdomen
surgical wound.

Once again, the diaphragm was elevated with Deaver retractor
and under direct vision, lower mediastinal lymphadenectomy
was done sharply as high as possible.

In the next step, a gastric conduit was created using linear sta-
pler and the staple line was reinforced with 000 silk stitches.
Gastric conduit was guided from below to the neck, through
the posterior mediastinal route, and esophagogastrostomy was
done with 000 silk Gambee sutures.

Diaphragmatic hiatus was repaired with 0 silk U stitches, feed-
ing jejunostomy was created with 16 French Foley catheter, and
bilateral chest tube was inserted routinely in all patients.

Postoperative Management

After the surgery, all patients were transferred to intensive care
unit and extubated there 36-48 hours after operation, starting
feeding from the jejunostomy tube. On the first postoperative
day, a chest x-ray was taken for monitoring the location of chest
tubes, and the drainage tube was removed when the drainage
of the chest tube decreased to >100-150 mL per 24 hours.

Chest tubes were removed in all 612 patients except for three
cases. Unlike other patients, in these three cases, the chest
tubes output was increased to an average of >500 mL until the
fifth postoperative day.

Postoperative Case Presentation

The first case was a 72-year-old male with adenocarcinoma at
the distal third of the esophagus who was operated on in
September 2010. For this case, no neoadjuvant therapy was
performed.

The second case was a 62-year-old female with adenocarcino-
ma in the distal third of the esophagus who was operated on in
March 2018. In this case, there was a six-month interval
between neoadjuvant therapy and surgery.

The third case was a 71-year-old male suffering from poorly
differentiated squamous cell carcinoma at the middle third of
the esophagus who was operated in January 2019. Also in this
case, there was an interval of 42 days between neoadjuvant
therapy and surgery.

In the first and third cases, chylothorax was identified on the
right side, and in the second one, it was on the left side. Color
of the secretions was serosanguinous in all cases in the early
phases. In all cases, the triglyceride level of the secretions was
<110 mg during the early phases. In all cases, after initiation of
enteral feeding via Jejunostomy tube, the color of the chest
tube secretions changed to milky, which confirmed
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post-esophagectomy chylothorax. Therefore, conservative
route was chosen as the initial treatment. Our conservative
treatment plan was keeping NPO and total parenteral nutrition
(TPN) as well as medication therapy with octreotide. As a result,
feeding on jejunostomy tube was discontinued and TPN start-
ed via central venous catheter. Unfortunately, it was not suc-
cessful at either of the cases and we had to operate all three
cases.

A second surgery was performed in all three cases via right
posterolateral thoracotomy. Olive oil was given via jejunostomy
tube during operation to facilitate perfect visualization of the
thoracic duct and identify chyle leakage.

In the first and third cases, where leakage was from the right
side, the chyle leak was seen obviously as soon as the gastric
conduit was set aside from the vertebral column. The leakage
location was approximately 4-5 cm below the azygos arch.
After identifying the exact location, mass ligation was per-
formed with 00 silk suture 2-3 cm below the leakage site, which
immediately resulted in elimination of chyle leak. Before closing
the chest cavity, another dose of olive oil was given through the
jejunostomy tube, and the chest cavity was closed after reassur-
ing that the leak was discontinued.

In the second case, the leak was from the left side and obvious
chyle leak was seen from the hiatus without prominent duct.
Despite mass ligation by suture several times with 00 silk, no
significant reduction occurred. After mechanical abrasion with
gauze and chest tube insertion, the thoracic incision was
closed.

Postoperative Period of the Second Operation
First Case

Chest tube drainage reduced significantly in the first patient
who had right side leakage. Although the patient had a
semi-liquid diet, maximum chest drainage was 200 mL of sero-
sanguinous fluid after five days. Therefore, the chest tube was
removed on the fifth day after the second surgery.

The patient became dyspneic two days after chest tube remov-
al. Chest X-Ray showed pleural effusion with right lower lobe
collapse. Therefore, once again a chest tube was inserted and
400 mL serosanguinous fluid evacuated from the pleural space.
Although the patient had a semi liquid diet, the color of the
secretions was serosanguinous. The triglyceride level of fluid
and albumin level of serum were 12 mg/dL and 2 gr/dL, respec-
tively. Despite continuing feeding from jejunostomy tube,
chest tube output decreased to <150-200 cc/24 h compared to
the first day. In spite of reduced output, we did not remove the
chest tube for reassurance. The patient gradually progressed to
respiratory distress. Due to deterioration of his respiration, chest
CT-SCAN was performed that showed air bronchogram in the
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rightlower lobe without any significant pleural effusion. Despite
the administration of continued intravenous antibiotics, the
patient’s condition deteriorated, and atrial fibrillation was
added to his problems. Therefore, we had to intubate the
patient and return him to the intensive care unit. Unfortunately,
his condition deteriorated gradually, and he was deceased after
three days.

Second Case

After the operation, the output of the left side chest tube
reduced in this patient, but her right chest tube output
increased nearly 1000 mL daily and became milky. In other
words, the side of chylothorax was changed. We managed con-
servatively two days without any reduction in chest tube out-
put; therefore, the patient was scheduled for another operation.

Due to the failure of the second surgery from the right side, the
third operation was done from the left side. Left posterolateral
thoracotomy was done from seven intercostal space.
Unfortunately, we were faced with a scenario like the previous
operation. The chyle was boiling from hiatus without obvious
duct. It seemed that the chyle originated from the abdomen.
Therefore, we did mass ligation that was not successful and the
chest was closed after chest tube insertion. After the operation,
the patientwas transformedto intensive care unit. Unfortunately,
not only did her chest tube output remain unchanged but also
her condition deteriorated and she died after two days as a
result of respiratory failure.

Third Case

The third patient had eventless post-op, and chest tube drain-
age reduced dramatically in him. Semiliquid diet was started on
the third day after operation. Chest tube drainage was not sig-
nificant, and chest-X-ray showed full lung expansion. Therefore,
we removed the chest tube and the patient was discharged on
fifth day after the second operation. During the nine month
follow up, the patient showed no problems.

DISCUSSION

Chylothorax is among the deadly complications of esophagec-
tomy, especially in those who are subject to it for the treatment
of esophageal cancer. Although it may have a low incidence,
chylothorax is associated with high mortality and morbidity
rates (4,8). The chance of death in patients with chylothorax is
increased fivefold during hospitalization and remains high until
the 30™ day after surgery. The mortality rate is also significantly
high over 90 days after esophagectomy (9,11-13). In our study,
we lost two out of three patients (mortality rate of 66%).

Risk Factors

Although chylothorax can occur following any type of cardio-
thoracic surgery, the close association of the thoracic duct with
the esophagus can cause accidental damage to the thoracic
duct and increase the incidence of chylothorax in esophagec-
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tomy (8,11,14). In other words, lack of visualization of the tho-
racic duct and its proximity to thoracic esophagus is the major
cause of iatrogenic injury during surgery that can lead to chy-
lothorax (9).

Another controversial issue is that the incidence of this compli-
cation has not been determined accurately and that there are
major differences between various reports in this regard
(8,12,13,15,16). There is considerable difference between stud-
ies regarding the reports of post- esophagectomy chylothorax,
with low incidence in our patients but higher prevalence
reported in other studies (2,17). In addition, there are no docu-
mented risk factors for post-esophagectomy chylothora,
although several issues have been addressed in this respect (3).

Many studies have identified squamous cell carcinoma (SCC) as
one of the risk factors of chylothorax (9,12,16,18,19). SCC often
causes lesions in the middle part of the esophagus that is close
to the thoracic duct (12,20). A possible explanation is that in the
thoracic cavity, the thoracic duct is completely in contact with
aorto-oesophageal groove, where in the midline position at the
level of thoracic vertebrae T4 to T6, it crosses from the right side
to the left hemithorax (9,21). Surgical manipulation in these
areas can increase the possibility of damage to the thoracic
duct. However, in the present study, most cases were SCC
patients, and out of three cases of chylothorax, only one was
afflicted with SCC. It can be concluded that the low incidence
of chylothorax in our study does not support the results of
previous investigations.

Du et al. (4).and Shah et al. (9) in separate studies have reported
that in addition to SCC, tumor location, tumor staging, and
nodal status will increase the likelihood of chylothorax since
they are associated with difficulty in surgery. The reason for the
association between the stage of tumor and increasing risk of
chylothorax is that the thoracic duct is more likely to be sub-
jected to mechanical damage in more advanced tumors where
the lymph node involvement is wider, requiring further dissec-
tion and lymphadenectomy (3,4). However, C. Bolger et al. (11),
Batol et al. (1) and Hou et al. (22) have stated that they found no
significant effect of tumor location, tumor pathology category,
TNM stage and histology type on post-esophagectomy chy-
lothorax. In the present study, all three chylothorax cases had
operable tumors. In the last two cases, we performed endo-
scopic ultrasound, which indicated a locally advanced stage;
therefore, we scheduled them to preoperative chemo-radio-
therapy. It should be noted that we did not perform neoadju-
vant therapy in the first case because we did not have access to
endoscopic ultrasound, and due to the absence of screening
tools in our country before 2011, diagnosis of esophageal can-
cer in T1 NOMO was unusual. In general, from the viewpoint of
tumor stage, some cases were locally advanced, but all 612
patients were operable.



Another controversial issue about predisposing factors is the
type of surgical procedure, namely transthoracic versus transhi-
atal (7). Rationally, in transthoracic approaches such as Ivor
Lewis and Mckeown surgical procedures, if prophylactic thorac-
ic duct mass ligation is done, it is expected that the occurrence
of chylothorax should be lower than transhiatal operation that
is nearly blind (23). However, reported documents show con-
troversial issues (7,18,23-26). In this regard, Tsoon et al. (5) have
reported 14 cases (9%) of chylothorax out of 155 transthoracic
esophagectomies. In a study by Stefano et al. (23), it has been
reported that the incidence of chylothorax in patients operated
through a transthoracic approach was 1%, while in transhiatal
esophagectomy, there was 1.3% prevalence of chylothorax.
Kranzfelder et al. (8), Gupta et al. (12) and Varshney et al. (19)
have also suggested that the type of surgery has no effect on
chylothorax.

Body mass index (BMI) is another issue addressed as a risk factor
for this complication. In various studies, BMI< 25-30 is consid-
ered as a predisposing factor (1,4,9,18). The reason for this may
be that during surgical manipulation, the adipose tissues
around the thoracic duct prevents it from damage (18).

Since in patients with BMI> 25, the passage of fingers from two
hands in the hiatus and neck surgical site is difficult, in the pres-
ent study, only the patients who had BMI< 25 were selected for
transhiatal surgery.

Diagnosis of Post-esophagectomy Chylothorax

Accurate diagnosis of the cause of chylothorax is the key to
determining the ideal course of treatment for each individual.
Since chyle is rich in lymph and free of fatty acids, chylothorax
can rapidly lead to severe nutritional and immune disorders,
necessitating immediate closure of the leak site (2).

One of the distinctive signs of post-surgical chylothorax is chest
tube output. The increase of which must arouse suspicion of
chylothorax (1,27,28). In a study by Batol et al. (1), a significant
increase has been found in secretions in the group that had
chylothorax. They have also suggested that an increase in chy-
lothorax secretion from day four to >100 mL could be associat-
ed with a high rate of chylothorax occurrence. Shah et al. (9)
have also claimed that a high suspicion of chylothorax in
patients with chest drainage exceeding 4 mL/kg (400 mL) may
be useful for early diagnosis of chylothorax, despite the appear-
ance of drainage. In the present study, in all three cases, chest
tube output was significantly higher than other cases and
reached an average of >500 mL until the fifth postoperative
day, which increases the suspicion of chylothorax and denotes
the importance of the chest tube borderline laboratory tests.

Another golden clinical clue in the diagnosis of chylothorax is
the changing color of the chest tube secretions to milky after
starting enteral feeding orally or via jejunostomy tube that
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leaves no doubt about the diagnosis (2,18,29). On the other
hand, it must be remembered that although massive milky
pleural effusion in a post-esophagectomy patient confirms the
diagnosis of chylothorax, the absence of it does not rule out the
diagnosis of chylothorax (2,28), especially in NPO patients (30).
Similar to the report of Stefano et al. (23), in our study, the drain-
age of chest tube in all cases during the primary phase had
serosanguinous appearance and showed ambiguous laborato-
ry results that were common; however, it changed to milky
color after the start of enteral feeding. In other words, it should
be noted that liquid color is merely a subjective assessment
that must not be invoked for an accurate diagnosis (28)
because it can be deceptive. Although the milky appearance of
secretions can confirm the diagnosis, only half of the cases
show a classic milky appearance of the chest drainage (8,18,30).

In laboratory reports, triglyceride (TG) levels are used as a sim-
ple screening test to detect chylothorax. In assessing triglycer-
ide levels, if TG level is >110 mg/dL, the chances of not having
chylothorax in the patient is <1%; if TG level is <50 mg/dL, the
probability of chylothorax is <5%; and in the borderline values,
measurement of chylomicron level is recommended
(5,18,26,29,30). In the present study, TG level in the primary
phase among all three cases was <110 mg/dL, which may be
due to fasting of our patients during examination or low labo-
ratory sensitivity. However, after the appearance of profuse
milky outputs of chest tubes, there was no doubt about the
diagnosis.

Clinical suspicion is an important factor in the diagnosis of chy-
lothorax, especially in the early phase of the disease when the
patient is fasting. Therefore, patients with prolonged and pro-
fuse postoperative pleural effusion should be carefully moni-
tored. If pleural effusion due to chylothorax is suspected, fluid
analysis should be performed and repeated if still suspected
(8,26).

In addition to chest CT-scan, lymphangiography is another way
to determine the exact location of the chyle leak, which could
also be used as a conservative therapeutic technique
(13,19,31,32). However, lymphangiography is not widely used
as a clinical routine, particularly in postoperative cases (8,30).

Treatment for Post-esophagectomy Chylothorax

Rapid loss of chyle can lead to systemic hypovolemia, respirato-
ry disorders, and malnutrition. In addition, significant loss of
immunoglobulins, T lymphocytes and proteins can cause
immune compromise and ultimately will develop the risk of
infectious disorders, including pneumonia. All of the above
mentioned facts denote the importance of effective treatment
(59).

Management of chylothorax may be conservative or surgical.
Conservative treatment consists of administration of octreotide
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and etilefrine (33), nutritional support (13,34,35), drainage of
pleural space and lung expansion (13), and reduction of chyle
production with the hope of spontaneous closure (2,13).

Drainage of the pleural cavity plays a key role in measuring the
output of chyle as well as resolving and preventing respiratory
complications by assisting in lung expansion and in closure of
leakage (21,30,36). Meanwhile, in post-surgical patients who
have already had a chest tube, loculated collections should be
drainages (37). After resuscitation, drainage of the pleural space
and full expansion of the lungs are the next priorities for the
reduction of chyle (30). We did chest CT-SCAN in all three cases
for exploring the collection in a hidden area of the chest.

Keeping NPO and TPN is a time-honored early treatment for
post-surgical chylothorax with variable success rates
(21,30,34,35,38), and it was our primary treatment plan. As an
adjunctive to TPN and fasting, somatostatin and its analogs
such as octreotide have been suggested by some authors
(13,14,21,30,31), and we administrated it in two patients with-
out a successful outcome. In a study, P. Guillem et al. (33) have
claimed that etilefrine infusion could cease chyle flow in a few
days.

The most important issue in conservative treatment is how
long it must be continued before reoperation. In other words,
should all post-surgical chylothorax patients be prescribed with
a single treatment plan?

Traditionally, TPN and conservative management of chylotho-
rax must continue for two weeks (39), but it has been ques-
tioned by some authors (13,18,21,23), particularly when the
output of the chest heralds that spontaneous closure is uncer-
tain (18) as in our patients who all had more than 500 mL daily
output and none of them responded to conservative treat-
ment.

Surgery is the mainstay of treatment if conservative treatment
goes wrong, and it should be done as the primary treatment
when data such as volume of chylothorax fades spontaneous
closure with a high percentage of success (2,21,23).

Surgery can be done through a thoracoscopic or thoracotomy
(10,13,21), although the studies have not stated variation in
success results for thoracoscopic vs. thoracotomy (10). In the
present study, in all three cases, we performed open thoracot-
omy following failure of conservative treatment.

A questionable matter about surgical approach is the side of
the operation, especially when the culprit side is in the left
hemithorax (36). Because of the proximity of the thoracic duct
to the right side of vertebral column, its ligation from the right
hemithorax is easier than left hemithorax (21). This may lead the
surgeon to operate on the right hemithorax for ligation of the
thoracic duct despite the fact that chylothorax is in the left side
as practiced by us for one of the patients.
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For better visualization of leakage and injured thoracic duct, it
is recommended that just before starting the operation, fatty
liquid diet be given enterally, and we gave olive oil for all our
patients (4,30).

During surgery and after exploring the chest cavity, the best
scene for the surgeon is obvious leaking in the path of the
thoracic duct. In these conditions, the best approach is the
direct ligation of the thoracic duct with surrounding tissue
(2,26), as practiced in two of our patients. If the location of the
leak is not directly identifiable during the operation, the recom-
mended approach in this situation is supradiaphragmatic mass
ligation of the thoracic duct where it enters the thoracic cavity
(26). If the intervention is successful, the leakage will stop
instantly and does not increase despite giving oils such as olive
via jejunostomy tube or nasogastric tube as was done in two
cases of the present study in whom leakage was obvious 3-4
cm below the azygous arch. Mechanical pleurodesis is usually
done at the end of the operation (2). Failure of ligation is the
worst event for the surgeon as it may be apparent during sur-
gery or in postoperative period with increasing chest tube
output. The pleuroperitoneal shunt has been suggested by
some authors with questionable results pertaining to the

manipulation of the peritoneum during the first operation (2).
CONCLUSION

Chylothorax remains a challenging and potentially life-threat-
ening postoperative complication after esophagectomy.
However, the key to preventing high mortality rates can be
the identification of risk factors as well as timely detection of
symptoms and proper management. According to the results
of the present study, consistent with previous studies, it can be
concluded that if the drainage discharge is more than 500 mL
on the fourth or fifth days post-surgery, there is a suspicion of
chylothorax, and fluid analysis must be immediately performed
to avoid delay in diagnosis. Besides, early surgical intervention
and thoracic duct ligation should be considered to prevent ear-
ly complications of chylothorax and avoid the increase of mor-
tality rates, especially when data such as volume of chylothorax
fades spontaneous closure with a high percentage of success.
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Ondokuz yillik transhiatal 6zofajektomide silotoraks ensidansi: Olgu serisi ve inceleme

calismasi
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OZET

Giris ve Amag: Silotoraks (CTx), lenfatik sivinin plevral boslukta sizmasi ve birikmesidir. CTx ensidansi 6zofajektomi sonrasi en ylksek orana
sahiptir. Bu calismanin amaci, 6zofajektomi sonrasi silotoraksin risk faktorleri, tani ve yonetimi agisindan gézden gegcirildigi 19 yilda yapilan 612
ozofajektomiden g tanesini sunmayi amacladik.

Gereg ve Yontem: Calismaya 612 hasta dahil edildi. Tim hastalara transhiatal ézofajektomi uygulandi. U¢ olguda silotoraks saptandi. Her
U¢ olguda da silotoraksin yonetimi icin sekonder cerrahi uygulandi. Sag taraftan kacak olan birinci ve lglincl olgulara kitle ligasyonu
uygulandu. ikinci olguda, sizinti belirgin bir kanal olmadan sol taraftandi ve birkag kez yapilan kiitle ligasyonuna ragmen silde énemli bir
azalma gozlenmedi.

Bulgular: ilk olguda, sizinti azalmasina ragmen, hasta yavas yavas solunum sikintisina ilerledi. Hastanin durumu zamanla kétiilesti ve {i¢ glin
sonra hasta kaybedildi. Uciincii ameliyat gerektiren ikinci olguda ise hastanin durumu kétiilesti ve iki giin sonra solunum yetersizligi nedeniyle
hayatini kaybetti. Uclincii hastada ameliyat sonrasi iyilesme goriildii. Hasta ikinci ameliyatinin ardindan besinci giinde taburcu edildi.

Sonug: Ozofajektomi sonrasi silotoraksta, yiiksek mortalite oranlarini 6nlemenin anahtari, risk faktérlerinin yani sira semptomlarin zamaninda
saptanmasi ve uygun yonetimi olabilir. Ayrica silotoraksin erken komplikasyonlarini dnlemek icin erken cerrahi miidahale dustntlmelidir.

Anahtar Kelimeler: Silotoraks, transhiatal 6zofajektomi, post-6zofajektomi silotoraks
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