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ABSTRACT 

 
Background: Adhesive small bowel obstruction (ASBO) is a surgical emergency and represents the leading 

cause of small bowel obstruction, accounting for 60–75% of cases. Conservative management is the main 

approach for treating ASBO in the absence of complications. Therefore, the present study aimed to assess 

the success rate, outcomes and complications of conservative management for ASBO in Yemen. 

Methods: A prospective, case-series study of 102 patients with ASBO was conducted at two tertiary care 

hospitals in Sana’a city, Yemen; namely, Al-Thawra Modern General Hospital and Kuwait University Hospital, 

in the period from January 2021 to January 2023. A structured data collection sheet was used to collect pre- 

and postoperative data, including demographic characteristics, history of previous surgery, type of surgery, 

time of presentation from initial symptoms, presenting symptoms, details of non-surgical management, 

success or failure of conservative treatment, intraoperative findings, complications during hospital stay, and 

condition at discharge. Data were then analyzed and presented using descriptive statistics. 

Results: Of 102 patients with ASBO, 69 patients (67.6%) responded well to conservative management and 

did not require surgical management, while conservative management failed and surgical intervention was 
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1. Introduction 

ntestinal obstruction is one of the most common 

abdominal emergencies, with a complex patho-

physiology and different prognostic outcomes, 

including death.(1) Postoperative adhesions are the 

primary causes of adhesive small bowel obstruction 

(ASBO), which accounts for 60–75% of small bowel 

obstructions.(2) ASBO affects nearly 1 in 20 patients 

following abdominal or pelvic surgery, imposing a 

significant burden on the healthcare system.(3–5) The 

mortality rate associated with ASBO ranges from 2% 

to 8%, presenting a clinical challenge for surgeons.(2) 

Delayed diagnosis and surgical treatment of 

strangulating obstructions contribute to treatment 

failures in ASBO cases.(6) Differentiating between 

strangulating obstructions and simple ASBO is 

crucial for determining the need for immediate 

surgery.(6)  

Following successful management, whether 

operative or non-operative, patients are at risk of 

developing recurrent obstruction,(3,7–9) with many 

patients experiencing recurrence following con-

servative or surgical treatment.(10–12) Conservative 

treatment may result in adhesions that increase the 

risk of recurrent obstruction.(11) Surgical intervention 

can also lead to the formation of new adhesions, 

potentially contributing to recurrence.(11) Therefore, 

the choice of treatment method (operative or 

conservative) may determine the risk of recur-

I 

indicated for 33 patients (32.4%). The condition of most patients undergoing conservative management 

(88.4%) improved within 1–2 days, while five patients (7.3%) improved within one day and three patients 

(4.3%) improved after three days. For patients who required surgical intervention, continuous abdominal 

compromise was observed in 31 patients (93.9%), fever in 23 patients (69.7%), tachycardia in 28 patients 

(84.8%), tenderness in 31 patients (93.9%), and leukocytosis in 13 patients (39.4%). However, one patient 

was diagnosed with peritonitis, and one patient did not show any improvement within three days. During 

the surgical intervention for the 33 patients who failed conservative management, fibrous bands were 

identified in 51.5% of patients, while diffuse adhesions were observed in 45.4% of patients. On the other 

hand, 3.1% of patients showed gangrenous bowels. Out of patients undergoing surgical intervention, two 

patients (6%) experienced venous thromboembolism, three patients (9%) developed wound infections, 

two patients (6%) developed fistulas, one patient (3%) experienced a pulmonary complication, and one 

patient (3%) died. 

Conclusion: Conservative management of Yemeni patients with ASBO is safe and preferred over surgical 

intervention. This approach can be attempted for 72 hours unless signs or symptoms of bowel compromise 

or peritonitis develop. By opting for conservative management, the risk of surgical intervention can be 

reduced, and the length of hospital stay can be shortened. Therefore, conservative management should 

be considered the primary treatment option for ASBO. However, it is crucial to carefully evaluate and 

monitor patients to exclude any signs of bowel compromise or peritonitis that would require 

discontinuation of conservative management and prompt initiation of surgical intervention. 

Keywords: Adhesive small bowel obstruction • Conservative management • Surgical management • 
Outcome • Yemen 
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rence.(11,13–15)
 Previous studies have compared the 

outcomes and complications of immediate surgery 

versus non-operative management of ASBO.(16–21) 

Early surgical intervention within the first 48 hours 

of admission during the initial episode of ASBO is 

highly effective in reducing recurrence rates.(12) 

To address the existing research gap regarding 

ASBO and its management in Yemeni patients, this 

study aimed to assess the success rate, outcomes 

and complications of conservative management for 

ASBO in Yemen. Furthermore, the study sought to 

identify the indications that warrant termination of 

conservative management and the intraoperative 

findings associated with failed conservative man-

agement of ASBO. 

2. Methods 

2.1. Study design, population and setting 

This prospective, case-series study was conducted 

at two tertiary care hospitals in Sana’a city, Yemen; 

namely, Al-Thawra Modern General Hospital and 

Kuwait University Hospital, in the period from 

January 2021 to January 2023. The study included a 

total of 102 patients admitted to both hospitals with 

complaints of ASBO. Patients aged 18 years and 

older who were admitted for conservative manage-

ment of post-operative ASBO were included in the 

present study. Patients with non-adhesive small 

bowel obstructions (e.g., hernia and tumor) and 

patients with ASBO who underwent immediate 

surgical intervention upon admission were excluded 

from the study.  

 
2.2. Data collection 

Pre- and postoperative patient data were collected 

through interviews and medical records using a 

structured data collection sheet. Variables of 

interest included demographic characteristics, 

history of previous surgery, type of surgery, time of 

presentation from initial symptoms, presenting 

symptoms, success or failure of conservative 

treatment, intraoperative findings, and complica-

tions during hospital stay.  

 
2.3. Data analysis 

Data were analyzed using IBM SPSS Statistics, 

Version 26 (IBM Corp., Armonk, NY, USA). 

Descriptive statistics were used to summarize the 

collected data. Normally distributed continuous 

variables were presented as the mean and standard 

deviation (SD).  

3. Results 

3.1. Characteristics of ASBO patients undergoing 

conservative management 

Table (1) shows that most patients presenting with 

ASBO at the two hospitals were females (58.8%). 

The mean age of patients was 35.4 ± 11.1 years, with 

most patients aged 18–30 years (47.1%), followed by 

those aged more than 40 years (31.4%). All patients 

presented with abdominal pain, distention, and 

vomiting. Absolute constipation was reported by 

88.2% of patients, and the majority of patients 

(92.1%) experienced symptoms for 1–3 days, while 

six patients (5.9%) reported symptoms within the 

same day and two patients (2%) had symptoms 

lasting for more than 3 days. Regarding the last time 

of passage of flatus, 71.6% of patients reported 

passing flatus within 1–2 days, while 18 patients 

(17.6%) had passed flatus within less than one day, 

and 11 patients (10.8%) had not passed flatus for 

more than two days.  

Among the patients included in the study, 88 

individuals (86.3%) reported no previous history of a 

similar problem related to ASBO. However, 14 

patients (13.7%) had a prior history of a similar 

problem (Table 1). Of these patients, eight patients 

(7.8%) had previously undergone operative 

interventions for ASBO, and six patients (5.9%) had a 
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history of conservative management for ASBO (data 

not shown). 

The majority of patients (33.3%) had previous 

appendectomies, followed by those with 

gynecological and colorectal surgeries (28.4% and 

17.3%, respectively). However, other types of 

surgeries, including abdominal gunshot injuries, 

perforated peptic ulcers, hernias and cholecystec-

tomy, accounted for 24.5% of the cases (Table 1). 
 

Table 1: Sociodemographic and clinical characteristics of ASBO 
patients undergoing conservative management at Al-Thawra 
Modern General Hospital and Kuwait University Hospital in 
Sana’a city, Yemen (Jan. 2021–Jan. 2023)* 

Characteristics n  (%) 
Gender   

Male 42  (41.2) 
Female 60  (58.8) 

Age (years)   
18–30 48 (47.1) 
31–40 22 (21.5) 
>40 32 (31.4) 
Mean (SD): 35.4 ± 11.1   

Clinical symptoms   
Abdominal pain  102  (100.0) 
Abdominal distension  102  (100.0) 
Vomiting  102  (100.0) 

Duration of symptoms at admission (days)   

<1 6 (5.9) 
1–3 94 (92.1) 
>3 2 (2.0) 

Type of constipation    
Absolute  90 (88.2) 
Relative 12 (11.8) 

Last time of flatus passage (days)   
<1 18 (17.6) 
1–2 73 (71.6) 
>2 11 (10.8) 

History of previous surgeries    
Appendectomy  33 (33.3) 
Gynecological surgery 27 (28.4) 
Colorectal surgery 17 (17.3) 
Other a 25 (24.5) 

History of similar attacks   
Yes 14 (13.7) 
No  88 (86.3) 

* The total number of patients was 102. a These included abdominal 
gunshot injuries, perforated peptic ulcers, hernias and cholecystectomy. 
ASBO, adhesive small bowel obstruction; SD, standard deviation. 
 
 
 
 

3.2. Conservative management outcomes  

Of 102 patients with ASBO, 69 patients (67.6%) 

responded well to conservative treatment and did 

not require surgical management, while conserva-

tive treatment failed and surgical intervention was 

indicated for 33 patients (32.4%). The condition of 

most patients undergoing conservative manage-

ment (88.4%) improved within 1–2 days, while five 

patients (7.3%) improved within one day and three 

patients (4.3%) improved after three days. For 

patients who required surgical intervention, 

continuous abdominal pain was observed in 31 

patients (93.9%), fever in 23 patients (69.7%), 

tachycardia in 28 patients (84.8%), tenderness in 31 

patients (93.9%), and leukocytosis in 13 patients 

(39.4%). However, one patient was diagnosed with 

peritonitis, and one patient did not show any 

improvement within three days (data not shown). 

 

3.3. Intraoperative findings and postoperative 

outcomes in patients undergoing surgery 

During the surgical intervention for the 33 

patients with failed conservative management, 

fibrous bands were identified in 51.5% of 

patients, while diffuse adhesions were ob-

served in 45.4% of patients. On the other hand, 

3.1% of patients showed gangrenous bowels 

(Figure 1). 

Out of patients undergoing surgical interven-

tion, two patients (6%) experienced venous 

thromboembolism (VTE), three patients (9%) devel-

oped wound infections, two patients (6%) 

developed fistulas, one patient (3%) experienced a 

pulmonary complication, and one patient (3%) died 

(data not shown). 
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Figure 1: Intraoperative findings in ASBO patients with failed 

conservative management 

 

4. Discussion  

Conservative management is considered an 

ideal modality for ASBO in the absence of 

strangulation and ischemia because it is 

associated with fewer postoperative complica-

tions and a shorter hospital stay.(13) However, 

many patients with ASBO experience a recur-

rence after conservative management. The 

choice of treatment methods (conservative or 

operative) may influence the risk of recur-

rence.(12) In this case-series study, all patients 

presented with abdominal pain, distention and 

vomiting, with 88.2% experiencing absolute. In 

contrast, the majority of Colombian patients 

with intestinal obstruction experienced no 

deposition (73.2 %), as well as emesis and ab-

dominal distension (67.9%).(22) 

 The majority of patients in the present study 

(92.1%) were admitted within 1–3 days of the onset 

of symptoms. Regarding the last time flatus passed, 

71.6% of patients had it within 1 or 2 days, while 17.6% 

and 10.8% had it within less than one day and more 

than two days, respectively. In Nepal, 86% of 

patients presented within 24 hours of experiencing 

initial symptoms.(23) On the other hand, 67.9% of 

patients in Colombia visited emergency depart-

ments more than 24 hours after the onset of 

symptoms.(22) These variations in seeking medical 

care among patients with ASBO can be attributed to 

differences in their educational backgrounds. 

In terms of the time elapsed since the index 

operations, about half of the patients in the present 

study had undergone previous surgeries within six 

months. In contrast, the time span between 

previous surgery and presentation among Colom-

bian patients with ASBO was 1–5 years in 30.4% of 

patients, spanning from one week to over 10 

years.(22) In Nepal, the majority of patients with 

ASBO (76.7%) had undergone previous surgeries 

within a period exceeding two years.(23) These 

differences can be attributed to several factors, 

including the etiology of initial symptoms, the 

specific type of previous surgery, or the expertise of 

the surgeon involved. 

In the present study, the highest occurrence of 

ASBO was observed in patients who had undergone 

appendectomy (33.3%), followed by those undergo-

ing gynecological surgeries (28.4%). In contrast, 

most patients with ASBO in Nepal and Colombia had 

undergone pelvic and gynecological surgeries, 

followed by those undergoing appendectomy .(22, 23) 

In Spain, on the other hand, most patients with 

ASBO had undergone appendectomy, followed by 

those undergoing colonic and gynecological 

surgeries.(24)  

In the present study, the majority of patients 

(86.3%) had not experienced a similar problem in 

the past, while 13.7% of them had a previous history 

of a similar problem that was managed surgically or 

conservatively. In comparison, 37.5% of patients in 

Nepal had a history of similar attacks and were 

managed conservatively.(23) 

All patients in the present study underwent 

decompression and received intravenous (IV) fluids, 

electrolyte correction and antibiotics, with con-

servative management being successful in approxi-

mately two-thirds of the patients and surgical 
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intervention being required for the remaining third. 

The success rate of conservative management 

among patients in this study was higher than that 

(53.8%) reported for Russian patients with ASBO.(25) 

However, a higher success rate of conservative 

management was observed among Colombian and 

Spanish patients with ASBO, with rates of 80·4% and 

85·6%, respectively. (22,24) 

Patients who underwent conservative manage-

ment for their symptoms in the present study took a 

maximum of three days to achieve resolution, with 

the majority of patients (88.4%) responding to 

conservative management improving within 1–2 

days and the minority within less than one day 

(7.3%) and within three days (4.3%). However, in one 

patient, conservative management was unsuccess-

ful after three days due to the presence of a dense 

fibrous band that caused the bowel to kink around 

it, necessitating surgical intervention. Therefore, it 

can be concluded that patients with ASBO predomi-

nantly respond to conservative management within 

the first three days. 

 In the present study, for patients who did not 

respond to conservative management, several 

symptoms were observed. Continuous abdominal 

pain was reported in 31 patients (93.9%), fever in 23 

patients (69.7%), tachycardia in 28 patients (84.8%), 

tenderness in 31 patients (93.9%), and leukocytosis 

in 13 patients (39.4%). Additionally, one patient (3%) 

developed peritonitis, while another patient (3%) did 

not experience improvement within three days. In 

Spain, patients were considered to have complete 

ASBO if symptoms of strangulation developed or if 

the obstruction did not resolve spontaneously after 

4–5 days.(24) Furthermore, if Gastrografin failed to 

reach the colon after 24 hours, a laparotomy was 

performed.(24) 

In the present study, during surgical manage-

ment of 33 patients, fibrous bands were observed in 

more than one-half of patients, followed by diffuse 

adhesion in 15 patients (45.4%) and gangrene in one 

patient (3.1%). In contrast, the majority of Colombian 

patients undergoing surgical management experi-

enced adhesions (81.8%), followed by necrosis (9.1%) 

and perforations (9.1%).(22) On the other hand, 

adhesions and bands were the findings observed 

during surgical management in Nepalese patients, 

and all of them had good outcomes after undergo-

ing adhesiolysis.(23) 

During the hospitalization period in the present 

study, six patients (18.2%) experienced complica-

tions, including VTE, wound infections, fistulas, and 

pulmonary complications. However, one patient 

died due to sepsis and multiorgan failure. In 

Nepalese patients, the complications observed 

were specifically wound infections and burst 

abdomen.(23) At the time of discharge, 95.1% of 

patients in the present study were alive without 

complications, while 3.9% of patients were alive with 

complications and one patient died. Likewise, 90% 

of Colombian patients were discharged from the 

hospital without complication, with the death of 

only one patient.(22) 

This study is limited by its small sample size and 

its implementation in only two tertiary care 

hospitals. Accordingly, its findings may not be 

generalizable to ASBO patients in the whole country 

without larger-scale studies. However, it provides 

insights into the outcomes of conservative manage-

ment of postoperative ASBO among Yemeni 

patients. 

 

5. Conclusion 

Conservative management of Yemeni patients with 

ASBO is safe and preferred over surgical interven-

tion. This approach can be attempted for 72 hours 

unless signs or symptoms of bowel compromise or 

peritonitis develop. By opting for conservative 

management, the risk of surgical intervention can 

be reduced, and the length of hospital stay can be 
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shortened. Therefore, conservative management 

should be considered the primary treatment option 

for ASBO. However, it is crucial to carefully evaluate 

and monitor patients to exclude any signs of bowel 

compromise or peritonitis that would require 

discontinuation of conservative management and 

prompt initiation of surgical intervention.  
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