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ABSTRACT

Objective: The study aimed to investigate the therapeutic effect of gastrografin for the conservative treatment of patients with adhesive small bowel 
obstruction (ASBO) and to identify the predictors of failure of conservative treatment in these patients.

Material and Methods: A randomized controlled trial was conducted on 52 patients with the diagnosis of ASBO in 2016. 100 mL of Gastrografin and 
100 mL of 0.9% saline solution were gavaged through the nasogastric tube in the case (n= 26) and control (n= 26) groups, respectively. Patients in the 
case group were subjected to plain abdominal X-Rays at 12, 24 and 48 hours after administration of gastrografin.

Results: Fifty-two patients with a mean age of 57.6 ± 11.4 years (range 37-81), including 34 (65.4%) males were enrolled into the study. The number of 
patients who were successfully conservatively treated in the case group was 21 (80.8%), which was significantly higher than 13 (50%) in the control group 
(p= 0.04). Among these patients, mean hospital stay in the case group was 37.2 ± 5.5 hours (range 28-46), which was significantly shorter than 45.8 ± 
9.2 hours (range 36-61) in the control group (p= 0.004). In multivariate analysis, more than one previous laparotomy was the only predictor of failure of 
conservative treatment (p< 0.001).

Conclusion: Gastrografin may be associated with improvement of patients with ASBO. Lower number of previous laparotomies may be a predictor of 
successful conservative treatment of these patients.
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INTRODUCTION

Small bowel obstruction is one of the major causes of hospitalization which impos-

es significant health and economic burden (1). Adhesive small bowel obstruction 

(ASBO) due to prior laparotomy is the most common cause of small bowel obstruc-

tion which can be treated operatively or conservatively (2).  Emergent operative 

intervention is performed in patients with ASBO with signs of strangulation or peri-

tonitis which is technically difficult and is associated with bowel injuries and high 

postoperative morbidity (3,4). Conservative treatment including nasogastric tube 

decompression, intravenous fluid replacement and close monitoring may result 

in resolution of obstruction in most of the patients with ASBO; however, who fails 

conservative treatment should undergo operation (5).

Recently, utilization of water-soluble contrast agents mainly gastrografin has be-

come more popular for the diagnosis and treatment of patients with ASBO (6). 

However, there is no consensus on the therapeutic effect and protocol of using 

these agents for conservative management of patients with ASBO. Several studies 

suggest that water-soluble contrast agents may be used for the diagnosis of reso-

lution of obstruction, predicting the need for surgical intervention and simultane-

ously, can be used for conservative treatment of ASBO by stimulating the bowel 

movement due to their hyperosmolar effect and water movement into the small 

bowel lumen (7-11). Contrary, there are some studies showing that using water-sol-

uble contrast agents has no therapeutic effect as a conservative treatment in pa-

tients with ASBO (12,13) .
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The present study aimed to investigate the therapeutic effect 

of gastrografin for the conservative treatment of patients with 

ASBO and to identify the predictors of failure of conservative 

treatment in these patients in our center.

MATERIAL and METHODS

Patient Selection

A randomized controlled trial was conducted on patients with 

the diagnosis of ASBO in 2016. Inclusion criteria were the pa-

tients with history of prior laparotomy presenting with ob-

struction related symptoms including abdominal distention 

and pain, vomiting, and constipation and radiological findings 

including air-fluid levels and small bowel distention in plain ab-

dominal X-Ray. Patients with history of prior laparotomy within a 

month before the development of symptoms, signs and symp-

toms of strangulation or peritonitis including abdominal guard-

ing tenderness or rebound tenderness, fever and leukocytosis 

of more than 10000, sepsis, septic shock, pregnancy, history of 

malignancy, allergy to iodine, incarcerated incisional or inguinal 

hernia were excluded from the study. Fifty-two patients were 

enrolled into the study and were randomly assigned to the case 

(n= 26) and control (n= 26) groups by simple randomization 

method using random numbers generated through comput-

er. The CONSORT flow diagram showing the patients selection 

process is depicted in Figure 1.

Study Protocol

A nasogastric tube was inserted for each patient in the emer-

gency department and stomach contents were drained for two 

hours. Then 100 mL of oral gastrografin solution (Bayer Scher-

ing Pharma, Germany) and 100 mL of 0.9% saline solution were 

gavaged through the nasogastric tube in the case and control 

groups, respectively. The nasogastric tube was clamped for two 

hours. Following clamping, all patients were continuously mon-

itored and visited by a same surgeon. Patients in the case group 

were subjected to plain abdominal X-Rays at 12, 24 and 48 hours 

after administration of oral contrast media.

In patients in whom the oral contrast was detected in the ce-

cum in each plain abdominal X-Ray, the nasogastric tube was 

removed and oral feeding with liquids was started. Conservative 

treatment was considered successful when improvement of pa-

tient symptoms with passage of gas or feces was occurred during 

the 48 hours of administration of contrast media or saline. Oth-

erwise, conservative management was considered failed when 

strangulation or peritonitis was suspected during 48 hours of ga-

vage administration, the contrast media was not reached to the 

cecum or no flatus or bowel movement occurred after 48 hours 

of gavage administration. In such cases, conservative treatment 

was terminated and emergent operative intervention including 

adhesiolysis or bowel resection through a midline incision was 

undertaken by the same surgeon. 

Figure 1. CONSORT flow diagram of the process of patient selection.
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Ethics

This study was conducted after obtaining the approval of Eth-

ics Committee of Hamadan University of Medical Sciences. Pa-

tients were enrolled into the study when the aims and objectives 

of the study were explained and a written informed consent 

was taken from each patient. The study has been registered in 

the Iranian Registry of Clinical Trials with reference number of 

IRCT201704259014N160.

Statistical Analyses

Data were analyzed using the SPSS statistical software (IBM SPSS 

Statistics for Windows, Version 23.0, IBM Corp., Armonk, NY, USA). 

Qualitative and quantitative data were compared using Chi-

square and independent two sample-t tests, respectively. Uni-

variate analysis and multivariate analysis using logistic regression 

were performed to assess predictors of failure of conservative 

treatment. P value less than 0.05 was considered significant.

RESULTS

Fifty-two patients with a mean age of 57.6 ± 11.4 years (range 

37 - 81), including 34 (65.4%) males were enrolled into the study. 

As shown in Table 1, there was no significant difference between 

age, gender, indication and compartment of previous laparoto-

my, and number of previous laparotomies in the case and con-

trol groups. Duration of symptoms before admission were 33.2 

± 18.6 hours (range 5.8-91.3) and 30.8 ± 17 hours (range 9-75.3) 

in the case and control groups, respectively, with no significant 

difference (p= 0.63) 

The number of patients who were successfully conservatively 

treated in the case group was 21 (80.8%), which was significant-

ly higher than 13 (50%) in the control group (p= 0.04). Among 

these patients, mean hospital stay in the case group was 37.2 ± 

5.5 hours (range 28-46), which was significantly shorter than 45.8 

± 9.2 hours (range 36-61) in the control group (p= 0.004).

In univariate analysis, longer duration of symptoms before ad-

mission and more than one previous laparotomy were the sig-

nificant predictors of failure of conservative treatment in all pa-

tients with ASBO (p= 0.024 and p= 0.001, respectively). However, 

in multivariate analysis, more than one previous laparotomy was 

the only predictor of failure of conservative treatment (p< 0.001).

DISCUSSION

Our results showed that conservative therapy using Gastrografin 

was associated with significant improvement and substantial re-

duction in hospital stay of the patients with ASBO using a cut-off 

point of 48 hours after administration of gastrografin or saline for 

making decision to operate the patients with persistent symptoms.

Gastrografin is an extremely hypertonic water-soluble iodinated 

contrast agent having an osmolality of 1900 mOsm/L, which is six 

Table 1. Demographic data of the patients and histopathology and anatomical location of the appendix in each group

Case group  
(n= 26)

Control group  
(n= 26) p

Gender, males % 61.5 69.2 0.77

Age (yrs/old) 56.6 ± 10.7*  

(range 38-75)

58.6 ± 12.2  

(range 37-81)

0.52

Indication of previous abdominal operation

Appendicitis 13 10 0.58

Perforated peptic ulcer 5 6 1

Volvulus 4 5 1

Cholecystitis 2 3 1

Hernia 0 1 1

Gynecologic 2 1 1

Number of previous abdominal operations 0.7

1 23 21

2 3 5

Previous operation for ASBO 2 4 0.64

Abdominal compartment of previous operation

Infracolic 13 10 0.58

Supracolic 7 8 1

Both 6 8 0.75

* Mean ± standard deviation.

ASBO: Adhesive small bowel obstruction.
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times that of plasma. Following administration of Gastrografin, 

the pressure gradient is increased across the lumen of the small 

bowel which results in absorption of fluid into the lumen of the 

intestine, decrease of bowel wall edema, increase of peristalsis 

and subsequent resolution of small bowel obstruction (10).

Therapeutic effect of water-soluble contrast agents have been 

investigated in many studies.  In a randomized controlled trial by 

Haule et al., 22 out of 25 (88%) patients with ASBO have been 

treated successfully with gastrografin compared to 16 out of 

25 (64%) patients undergoing standard conservative treatment 

with no significant difference. However, in this study, the use of 

gastrografin was attributed to a significant reduction in length of 

hospital stay and time for resolution of obstruction. The authors 

used a cut-off point of 5 days after randomization for deciding 

to operate (14). Another randomized controlled trial by Rahmani 

et al. on 84 patients with ASBO has shown that the need for sur-

gical intervention in contrast to length of hospital stay was not 

significantly reduced in patients who were treated with gastro-

grafin compared to the control ones using a cut-off point of 4 

days (15).  In a recent multicenter randomized controlled trial by 

Scotté et al., administration of gastrografin in 121 patients with 

ASBO has not been found to be associated with reduction in the 

rate of operation or length of hospital stay using cut-off point of 

48 hours waiting compared to 121 patients in the control group 

(24% vs. 20% and 3.8 vs. 3.5 days, respectively) (11). On the other 

hand, similar to our data, in a multicenter observational study by 

Zielinski et al. a significant reduction in rates of surgical interven-

tion and hospital stay has been reported using cut-off point 3-5 

days waiting in 173 patients treated with gastrografin for ASBO 

compared to 143 patients conservatively managed without 

gastrografin (20.8% vs.  44.1% and 4 vs. 5 days, respectively) (6). 

Also, a recent systematic review and meta-analysis by Ceresoli et 

al., have supported our findings, showing that administration of 

water soluble contrast agents resulted in a significant reduction 

of need for surgical intervention and length of hospital stay (16). 

The observed discrepancy through various studies may be due 

to different study designs, sample sizes and treatment protocols 

including using different cut-off points for deciding to operate.

In our study, more than one previous laparotomy was the only 

predictor of failure of conservative treatment of ASBO. Available 

data vary through studies about predictors of failure of conserva-

tive treatment of ASBO. Similar to ours, in a study by Bueno-lledo 

et al., age and number of previous laparotomies are the predic-

tors of failure of conservative treatment of ASBO (17). A study by 

Komatsu et al. have shown that in univariate analysis for predic-

tors of failure of conservative treatment of ASBO, age and number 

of previous laparotomies are significant however, in multivariate 

analysis the number of previous laparotomies is not significant 

(18). In contrast to our data, in a study by Miquel et al., age over 

75 years was the predictor of failure of conservative treatment of 

ASBO after colorectal resection surgery while number of previous 

laparotomies or duration of symptoms before admission were 

not the predictors (19). Besides, Zielinski et al. 2010 concluded 

that either the age or number of previous laparotomies were not 

predictors of failure of conservative treatment of ASBO (20).

CONCLUSION

The present study showed that administration of gastrografin 

may be associated with improvement of patients with ASBO, 

and lower number of previous laparotomies may be a predictor 

of successful conservative treatment of these patients.
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Adheziv ince bağırsak obstrüksiyonu olan hastalarda gastrografinin terapötik etkisi ve 
operatif girişim öngörücüleri: Randomize kontrollü çalışma

Hamid Reza Khorshidi1, Parviz Majidi1, Azar Pirdehghan2

1 Hamadan Tıp Bilimleri Üniversitesi, Genel Cerrahi Anabilim Dalı, Hamadan, İran
2 Hamadan Tıp Bilimleri Üniversitesi, Topluluk ve Önleyici Tıp Anabilim Dalı, Hamadan, İran

ÖZET

Giriş ve Amaç: Bu çalışmanın amacı, adheziv ince bağırsak obstrüksiyonu (AİBO) olan hastaların konservatif tedavisinde gastrografinin terapötik 
etkisini araştırmak ve bu hastalarda konservatif tedavinin başarısızlık öngörücülerini belirlemekti.

Gereç ve Yöntem: 2016 yılında  AİBO tanısı almış olan 52 hasta üzerinde randomize kontrollü bir çalışma yürütüldü. Olgu (n= 26) ve kontrol  
(n= 26) gruplarında ardışık olarak 100 mL gastrografin ve 100 mL %0,9’luk salin solüsyon nazogastrik tüp aracılığıyla verildi. Olgu grubundaki 
hastalar, gastrografin alımını takip eden 12, 24 ve 48. saatlerde direkt karın grafisi incelemesine tabi tutuldu.

Bulgular: Otuz dördü (%65,4) erkek olmak üzere toplam 52 hastanın ortalama yaşı 57,6 ± 11,4 yıl (aralık: 37-81) idi. Olgu grubunda başarılı bir 
şekilde konservatif olarak tedavi edilen hasta sayısı 21 (%80,8) idi ve bu sayı control grubundaki 13 (%50) hastadan anlamlı derecede yüksekti  
(p= 0,04). Bu hastaların içerisinde olgu grubunun ortalama hastanede kalış süresi 37,2 ± 5,5 saat (aralık: 28-46) olarak bulundu ve bu kontrol 
grubunun ortalama hastanede kalış süresinden [45,8 ± 9,2 saat (aralık 36-61)] anlamlı derecede daha kısaydı (p= 0,004). Çok değişkenli analizde, 
konservatif tedavinin başarısızlık öngörücüsü önceden geçirilmiş birden fazla laparotomi olarak bulundu (p< 0,001).

Sonuç: Gastrografin, AİBO’lu hastalarda iyileşme ile ilişkili olabilir. Daha az sayıda önceden geçirilmiş laparotomi başarılı konservatif tedavinin 
öngörüsü olabilir.

Anahtar Kelimeler: Gastrografin, adheziv ince bağırsak obstrüksiyonu, öngörücüler
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