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Background: Recognizing factors that predict non-operative management (NOM) failure for patients with small bowel obstruction 
(SBO) aids in limiting surgical intervention when needed. This study investigated the predictive factors for NOM failure in SBO 
patients in a resource-limited setting.
Material and Method: A retrospective study included 165 patients who were diagnosed with SBO and were admitted and managed 
at Althora General Hospital, IBB, Yemen, from April 2022 to March 2024. Patients’ baseline characteristics and profiles along with 
factors associated with failure of NOM were investigated and analyzed with univariate and multivariate analysis.
Results: 51 (30.4%) of included cohorts were managed non-operatively. The mean age was 47.7±16.9 years, and males were 
disproportionally presented (62.7%). The majority of patients presented with abdominal pain (96.1%). Failure of NOM was seen in 
18 (35.3%) patients and intra-operative findings were adhesive bands, volvulus, intussusception, and mesenteric ischemia in 7 (38.9%), 
5 (27.8%), 4 (22.2%), and 2 (11.1%) patients, respectively. Bowel resection was performed in 11 (61.1%), and 4 of them needed 
a colostomy diversion. Postoperative complications occurred in 13 (25.5%) patients, including fever, paralytic ileus, surgical site 
infection, and reoperation in 13 (25.5%), 5 (9.8%), 4 (7.8%), and 2 (3.9%) patients, respectively. Sixteen patients were discharged, and 
two patients died due to mesenteric ischemia. Among NOM successful patients, recurrence has occurred in 8 patients. In multivariate 
analysis, poor bowel wall enhancement (OR: 8.59; 95% CI: 1.14–64.59, p=0.037) and high level of obstruction (OR: 11.64; 95% CI: 
1.34–100.85, p=0.026) in computed tomography (CT) scan were independently associated with NOM failure.
Conclusion: Poor bowel wall enhancement and significant obstruction on CT images are critical indicators for selecting SBO patients 
requiring urgent surgery. However, evaluating the advantages of surgical intervention versus NOM demands a comprehensive analysis 
of surgical risks, comorbidities, and the presence of bowel strangulation or ischemia.
Keywords: computed tomography scan, failure, nonoperative management, predictive factors, small bowel obstruction

Introduction
Small bowel obstruction (SBO) represents one of the most common causes of surgical emergencies, accounting for up to 
15% of surgical admissions for acute nontraumatic abdominal pain.1 Notably, the overall incidence and prevalence of 
SBO have increased significantly over the years.2 This trend was reflected in enormous healthcare expenditure and 
significant mortality and morbidity.3 The complexity of SBO diagnosis stems from its variable presentation that is 
influenced by the obstruction’s level, duration, underlying pathology, and presence or absence of intestinal ischemia.4 
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The earliest manifestations of SBO include abdominal pain, distension, constipation, and bloating. Later, patients can 
exhibit a progression of abdominal pain into more localized constant pain reflecting peritonism secondary to bowel 
ischemia or necrosis.4 In more advanced cases, patients may develop hypovolemic shock, septicemia, and multi-organ 
dysfunction.5

The identification of the underlying SBO etiology represents another challenge for clinicians. Notwithstanding this, 
approximately 75% of SBO cases arise from intra-abdominal adhesions, typically resulting from prior surgical 
procedures.6 Other causes of mechanical obstruction may include hernias, inflammation (eg, Crohn’s disease), infectious 
(eg, tuberculosis, ascariasis), or malignancies.7 Radiologic imaging, including abdominal radiographs, ultrasonography, 
and computerized tomography (CT) scans, can provide significant value in the diagnosis and possible surgical planning 
for SBO cases.8 However, there is a notable difference in CT imaging sensitivity, with higher rates reported among 
adhesive SBO (96%), compared to other causes (78%).9 Similarly, a higher accuracy for predicting the need for surgical 
intervention was noted for adhesions, hernias, and tumor detection.9

The advancement and incorporation of medical imaging resulted in a transition into less aggressive treatment 
measures, moving from the traditional teaching “Never let the sun rise or set on an obstructed abdomen”, into more 
conservative “non-operative management”, that includes gastric decompression, fluid, and electrolyte replacement, and 
pain management.6 Such an approach has been preferred in the management of adhesive SBO, with 70% to 80% of 
patients achieving symptom resolution.4 This approach, however, has been limited with the concerns of retaining the 
existing adhesions, potentially leading to recurrent SBO.10 Recurrence is prevalent, occurring in roughly 20% of 
patients.10 In addition to the inconsistency of non-operative management (NOM) success rates in the literature, the 
ambiguity of the underlying cause of SBO renders many surgeons preferring to advocate early surgery for most 
patients.11 Nonetheless, a trial of NOM remains appropriate for the majority of patients as earlier surgical intervention 
was shown to be associated with higher mortality and morbidity.12,13

Determining the need for surgical intervention can be challenging even among the most experienced surgeons.14 

Several scoring systems have been proposed integrating clinical and radiological findings, however, these scores 
predominantly include patients with adhesive SBO and exclude patients with the virgin abdomen.11 Here in, we 
investigated the clinical and radiological factors that might contribute in non-operative management failure among 
SBO patients in resource-limited settings.

Materials and Methods
Study Design and Population
A retrospective analysis was conducted from April 2022 to March 2024, including 165 consecutive adult patients with 
SBO who were managed in the General Surgery Department of Althora General Hospital, Ibb, Yemen. The study 
protocol adhered to the principles of the Declaration of Helsinki and was approved by the Ethics Committee of Ibb 
University. Adult patients aged 18 years or older, clinically diagnosed with SBO based on presenting symptoms, physical 
examination, and radiologic findings, were included. Patients with a previously established cause of SBO (eg, tumor or 
abdominal hernia), pregnant females, or those with incomplete medical records were excluded. Follow-up for each 
patient lasted a minimum of 90 days. The diagnosis of SBO was confirmed through clinical evaluation by a general 
surgeon, supplemented by laboratory tests and radiological imaging. For greater diagnostic accuracy, only patients with 
SBO confirmed by abdominal CT were included. Non-operative management (NOM) was defined as supportive medical 
care provided without surgical, endoscopic, or radiologic intervention. Early management included nil per os status, 
nasogastric or long intestinal tube decompression, fluid resuscitation, correction of electrolyte imbalances, nutritional 
support, and measures to prevent aspiration.

Diagnosis and Treatment
Patients with suspected bowel strangulation or perforation underwent emergent laparotomy, while NOM was reserved for 
patients with uncomplicated SBO. Clinical improvement during NOM was indicated by reduced abdominal discomfort, 
tenderness, or distension, decreased nasogastric tube output, or the passage of stool in patients with prior constipation. 
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Radiologic improvement, such as reduced bowel loop dilation or a decrease in small intestinal diameter, was also used to 
guide continued NOM. Resolution of SBO was confirmed when symptoms and clinical indicators of obstruction 
disappeared, and abdominal imaging revealed no dilated small bowel. A gradual reintroduction of diet was initiated, 
beginning with liquids, progressing to a soft diet the following day, and advancing to solid meals as tolerated. Patients 
were discharged once they could tolerate solid meals. Patients who showed no clinical or radiologic improvement were 
considered for surgical exploration. The algorithm for SBO management is detailed in Figure 1 as was described in 
a previous report by Bauer et al15

Data Gathering
The demographic characteristics of patients, including age, gender, residency, smoking status, Khate chewing and 
comorbidities (eg, hypertension, ischemic heart disease, diabetes mellitus, obesity, and chronic renal failure), previous 
abdominal surgery, clinical symptoms (eg, abdominal pain, pain duration, vomiting, anorexia, nausea, fever, constipation, 
and peritonism) and physical examination findings (eg, tachycardia, bowel sound, guarding), laboratory data (eg, white 

Figure 1 Algorithm for management of small bowel obstruction.
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blood cell, hemoglobin, and C-reactive protein), and CT scan imaging, NOM outcome (failure vs success), intensive care 
unit (ICU) admission, details of hospital course and surgical procedure, and postoperative outcome (eg, death), length of 
follow-up time, and complications and recurrence were collected from the patient’s medical profiles. The collected CT 
scan findings of SBO included air-fluid level (presence vs; absent) reduction of CT small bowel wall contrast enhance-
ment (presence vs; absent), dilated small bowel (presence vs; absent), pneumoperitoneum, a lack of colorectal gas 
(presence vs; absent), gasless abdomen (presence vs; absent), and level of obstruction (low vs; high).8 The collected data 
were thoroughly assessed for accuracy, completeness, and consistency. In cases where contradictory or missing 
information was identified, the charts were reviewed and reevaluated to ensure data quality.

Study Outcome
The primary outcome was predictive factors for NOM failure in small bowel obstruction.

Statistical Analysis
Quantitative variables were provided as means ± standard deviations (SD), while qualitative variables were reported as 
frequencies and percentages. The data’s normality was validated using the Kolmogorov–Smirnov test. All continuous 
variables were changed to categorical variables to improve the nomogram’s presentation. We used the chi-square test to 
identify significant connections between qualitative factors. Fisher’s exact test was considered appropriate in patients 
when the predicted frequency was constrained. Univariate analysis determined the statistically significant aspects related 
to NOM failure. Variables having a p-value < 0.05 in univariate analysis were included in the multivariate model. The 
relationships between each risk factor and NOM failure were represented by an odds ratio (OR) and 95% confidence 
interval (CI). A p-value of <0.05 was considered statistically significant. Statistical analyses were performed using IBM 
SPSS version 22 software (Armonk, New York).

Result
Patient Demographic Characteristics
Of 168 patients diagnosed with SBO, 51 patients were treated with NOM while the others underwent urgent surgical 
exploration. Of 51 patients, NOM failed in 18 (35.3%) and was successful in 33 (64.7%) (Figure 2). The mean age was 
47.7±16.9 years (20–85 years), and 8 (15.7%) were more than 65 years. There were 32 (62.7%) males and 19 (37.3%) 
females. Most patients were from urban areas 33 (64.7%) and Khat chewer 38 (74.5%), while 11 (21.6%) of patients 
were overweight. Comorbidities included diabetes mellitus, hypertension, ischemic heart disease, and chronic renal 
failure in 9 (17.6%), 5 (9.8%), 5 (9.8%), and 2 (3.9%), respectively (Table 1).

Patient Symptoms, Physical Exam, and Laboratory Data Findings
Most reported symptoms were abdominal pain in 49 (96.1%) patients, and the mean duration was 84.4 ± 54.2 hours 
(range: 3–240 hours) with pain duration of more than three days in 21 (41.2%) patients. Constipation and vomiting were 
presented in 43 (84.3%) and 38 (74.5%) patients, respectively. Other symptoms were nausea, anorexia, and fever 
>37.5°C in 28 (54.9%), 27 (52.9%), and 19 (37.3%) patients, respectively. Abdominal scar due to previous abdominal 
operation was reported in 27 (52.9%) patients. The main physical examination findings were peritonism, absent bowel 
sound, abdominal tenderness (guarding), and tachycardia in 35 (68.6%), 18 (35.3%), 37 (72.5%), and 42 (82.4%) 
patients, respectively. In laboratory data, the mean Hemoglobin was 13.0 ±1.9 mg/dl, and leukocytosis (White cell count 
> 12× 109/L) was presented in 24 (47.1%) patients. High C- reactive protein (> 24 mg/dl) was presented in 15 (29.4%) 
patients (Table 2).

Radiologic Image Findings
A lack of colorectal gas was the most commonly reported finding in radiologic CT images in 36 (70.6%) patients. Other 
findings were air-fluid level, reduction of small bowel wall enhancement, dilated small bowel, and high-level obstruction 
in 23 (45.1%), 18 (35.3%), 5 (9.8%), and 21 (41.2%) patients, respectively (Figure 3) (Table 3).
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Univariate Analysis for Factors Associated with NOM Failure
In univariate analysis, a history of diabetes (p= 0.011), previous abdominal surgery (p= 0.004), guarding (p= 0.024), and 
leukocytosis (White cell count > 12× 109/L) (p=0.018), the presence of air-fluid level (p=0.022), reduction of small 

Figure 2 Clinical pathways of small bowel obstruction patients.

Table 1 Patient Demographic Characteristics

Variables Subgroup Total Success (N=33) Failed (N=18) OR (95% CI) p-value

Age (year) ≤ 65 43 (84.3) 30 (90.9) 13 (72.2) Reference group 0.177

> 65 8 (15.7) 3 (9.1) 5 (27.8) 3.85 (0.82–21.11)

Gender Male 32 (62.7) 21 (63.6) 11 (61.1) Reference group 1.000

Female 19 (37.3) 12 (36.4) 7 (38.9) 1.11 (0.33–3.63)

Residency Urban 33 (64.7) 24 (72.7) 9 (50.0) Reference group 0.188

Rural 18 (35.3) 9 (27.3) 9 (50.0) 2.67 (0.81–9.12)

Ischemic heart disease No 46 (90.2) 32 (97.0) 14 (77.8) Reference group 0.087

Yes 5 (9.8) 1 (3.0) 4 (22.2) 36.00 (3.89–852.58)

Hypertension No 46 (90.2) 31 (93.9) 15 (83.3) Reference group 0.469

Yes 5 (9.8) 2 (6.1) 3 (16.7) 13.50 (1.66–143.81)

(Continued)
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Table 1 (Continued). 

Variables Subgroup Total Success (N=33) Failed (N=18) OR (95% CI) p-value

Khat chewing No 16 (31.4) 13 (39.4) 3 (16.7) Reference group 0.175

Yes 35 (68.6) 20 (60.6) 15 (83.3) 3.25 (0.86–16.05)

Obesity No 40 (78.4) 28 (84.8) 12 (66.7) Reference group 0.249

Yes 11 (21.6) 5 (15.2) 6 (33.3) 2.80 (0.71–11.52)

Diabetes No 42 (82.4) 31 (93.9) 11 (61.1) Reference group 0.011

Yes 9 (17.6) 2 (6.1) 7 (38.9) 31.50 (5.17–299.54)

Chronic renal failure No 49 (96.1) 32 (97.0) 17 (94.4) Reference group 1.000

Yes 2 (3.9) 1 (3.0) 1 (5.6) 9.00 (0.30–274.41)

Note: Boldface indicates a statistically significant result (P< 0.05). 
Abbreviations: OR, odds ratio; CI, confidence interval.

Table 2 Patient Symptoms, Physical Exam Findings, and Laboratory Data

Variables Subgroup Total Success (N=33) Failed (N=18) OR (95% CI) p-value

Abdominal pain No 2 (3.9) 1 (3.0) 1 (5.6) Reference group 1.000

Yes 49 (96.1) 32 (97.0) 17 (94.4) 0.53 (0.02–14.00)

Pain duration ≤ 3 days 30 (58.8) 23 (69.7) 7 (38.9) Reference group 0.066

> 3 days 21 (41.2) 10 (30.3) 11 (61.1) 3.61 (1.11–12.61)

Vomiting No 13 (25.5) 10 (30.3) 3 (16.7) Reference group 0.464

Yes 38 (74.5) 23 (69.7) 15 (83.3) 2.17 (0.56–10.89)

Anorexia No 24 (47.1) 18 (54.5) 6 (33.3) Reference group 0.247

Yes 27 (52.9) 15 (45.5) 12 (66.7) 2.40 (0.75–8.37)

Nausea No 23 (45.1) 17 (51.5) 6 (33.3) Reference group 0.341

Yes 28 (54.9) 16 (48.5) 12 (66.7) 2.12 (0.66–7.39)

Fever ≤37.5°C 32 (62.7) 21 (63.6) 11 (61.1) Reference group 1.000

>37.5°C 19 (37.3) 12 (36.4) 7 (38.9) 1.11 (0.33–3.63)

Constipation No 8 (15.7) 4 (12.1) 4 (22.2) Reference group 0.586

Yes 43 (84.3) 29 (87.9) 14 (77.8) 0.48 (0.10–2.31)

Peritonism No 16 (31.4) 10 (30.3) 6 (33.3) Reference group 1.000

Yes 35 (68.6) 23 (69.7) 12 (66.7) 0.87 (0.26–3.09)

Previous abdominal surgery No 24 (47.1) 21 (63.6) 3 (16.7) Reference group 0.004

Yes 27 (52.9) 12 (36.4) 15 (83.3) 8.75 (2.33–43.65)

Tachycardia ≤100bpm 9 (17.6) 4 (12.1) 5 (27.8) Reference group 0.309

>00bpm 42 (82.4) 29 (87.9) 13 (72.2) 0.36 (0.08–1.56)

(Continued)
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bowel wall enhancement (p< 0.001), and high level of obstruction (p< 0.001) were associated with NOM failure and 
were statistically significant (Tables 1–3).

Multivariate Analysis for Factors Associated with NOM Failure
In multivariate analysis, only reduction of small bowel wall enhancement (OR: 8.59; 95% CI:1.14–64.59, p=0.037) and 
high level of obstruction (OR: 11.64; 95% CI:1.34–100.85, p=0.026) were associated with NOM failure and were 
statistically significant. The chance of NOM failure for those with previous abdominal surgery (OR: 2.01; 95% 
CI:0.23–17.67), those with guarding (OR: 7.84; 95% CI:0.60–103.01), presence of air-fluid level (OR: 0.46; 95% 
CI:0.05–4.36), leukocytosis (OR: 2.16; 95% CI:0.29–15.95), history of diabetes (OR: 4.19; 95% CI:0.41–42.53), but 
these factors were not statistically significant (p > 0.05) (Table 4).

Operative and Follow-Up Findings of Filed NOM Patients
NOM failure was observed in 18 (35.3%) patients. The mean time for surgical intervention decision was 69.1 ± 
53.8 hours with a median of 72 hours with a range of 24 to 240 hours. The operative findings were adhesive band, 
volvulus, intussusception, and mesenteric ischemia in 7 (38.9%), 5 (27.8%), 4 (22.2%), and 2 (11.1%) patients, 
respectively (Figure 4). Bowel resection was performed in 11 (61.1%), and 4 of them needed a colostomy diversion. 
Postoperative complications occurred in 13 (25.5%) patients, which included fever, paralytic ileus, surgical site infection, 
and reoperation (due to bleeding) in 13 (25.5%), 5 (9.8%), 4 (7.8%), and 2 (3.9%) patients, respectively. ICU admission 
was needed in 11 (61.1%) patients with a duration of 5.8±5.2 days (Range 1–28 days). The mean duration of hospital 
admission was 5.3±2.9 (Range 2–12 days). Sixteen patients were discharged with good health, and two patients expired 
due to mesenteric ischemia. Among NOM successful patients, recurrence has occurred in 8 (15.7%) patients (Table 5).

Discussion
The management of SBO remains challenging despite cumulative years of experience and advancements in surgical 
literature.16 While surgical intervention is often essential, studies have demonstrated higher rates of mortality and 
morbidity associated with surgery compared to NOM.17,18 NOM, on the other hand, carries an elevated risk of treatment 
failure, exceeding 50% in some cases, underscoring the importance of proper patient selection.19 This study investigated 
predictive factors for NOM failure in SBO patients within a resource-limited setting. In univariate analysis, factors such 
as a history of diabetes mellitus, previous abdominal surgery, guarding, leukocytosis, the presence of air-fluid levels, 
reduction of small bowel wall enhancement, and high-level obstruction were associated with NOM failure. However, in 

Table 2 (Continued). 

Variables Subgroup Total Success (N=33) Failed (N=18) OR (95% CI) p-value

Bowel sound Absent 18 (35.3) 12 (36.4) 6 (33.3) Reference group 0.527

Present 31 (60.8) 19 (57.6) 12 (66.7) 1.26 (0.38–4.46)

Guarding No 14 (27.5) 13 (39.4) 1 (5.6) Reference group 0.024

Yes 37 (72.5) 20 (60.6) 17 (94.4) 11.05 (1.90–211.21)

White cell count (× 109/L) ≤ 12,000 27 (52.9) 22 (66.7) 5 (27.8) Reference group 0.018

> 12,000 24 (47.1) 11 (33.3) 13 (72.2) 5.20 (1.55–19.87)

C- reactive protein (mg/dl) ≤ 24 36 (70.6) 25 (75.8) 11 (61.1) Reference group 0.438

> 24 15 (29.4) 8 (24.2) 7 (38.9) 1.99 (0.57–6.97)

Hemoglobin (mg/dl) Mean ±SD 13.0 ±1.9 13.3 ±1.8 12.3 ±1.8 0.75 (0.53–1.03) 0.077

Note: Boldface indicates a statistically significant result (P< 0.05). 
Abbreviations: OR, odds ratio; CI, confidence interval; SD, standard deviation.
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multivariate analysis, only the reduction of small bowel wall enhancement and high-level obstruction were statistically 
significant predictors of NOM failure.

In this study, the failure rate of NOM was 35.3%. These findings align with prior studies reporting failure rates 
ranging from 20% to 57%, reflecting the heterogeneity of patient populations and the influence of possible uncontrolled 
variables.20,21 The term SBO encompasses a broad spectrum of clinical presentations with diverse underlying etiologies. 
NOM is most effective in adhesive SBO, and its application to patients with alternative etiologies may yield suboptimal 
outcomes.5 Notably, this study, like many retrospective analyses, did not stratify outcomes based on the underlying 
etiology of SBO, which may limit the interpretability and generalizability of the findings.

An analysis of the demographic and clinical profiles of our cohort showed that the majority of patients were male, 
with an age range of 20 to 85 years and a mean age of 47.7 years. Only 15.7% of the patients were older than 65 years. 
This study did not identify a significant association between advanced age and NOM failure. Similarly, prior investiga-
tions have not demonstrated a correlation between older age and failure of non-operative management for SBO.17,22 

However, given the relatively small proportion of elderly patients in this cohort, these findings should be interpreted 
cautiously. Longer-term and larger-scale studies are warranted to elucidate the role and risks of NOM in older patients.

Consistent with findings from Cho et al, this study found no significant association between baseline characteristics 
such as gender, smoking history, and hypertension with therapeutic outcomes in SBO.23 Nevertheless, the presence of 

Figure 3 Computed tomography (CT) scan of the abdomen with contrast revealed. (A) Total occlusion thrombosis of the distal part of SMA extended to middle colic arteritis in 
the sagittal image (white arrow). (B) Axial images revealed a thin wall, a poorly enhanced wall, and an invisible thin, non-enhanced wall noted in the ilium and part of the colon with 
a string of beads appearance (green arrow). (C) Axial images revealed a pneumatosis in intestinal and air fluid-filled bowls, indicating bowel obstruction due to mesenteric ischemia 
(yellow arrow). (D) Axial images revealed dilated small bowel loops with thickness of the bowel wall, multiple air-fluid levels, and dirty and stranding surrounded mesentery (yellow 
arrow). (E) Axial images revealed small bowel intussusception (yellow arrow). (F) Axial images revealed Air bubbles in the bowel wall (yellow arrow).
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diabetes mellitus increased the likelihood of NOM failure by over four times in this study, though this association was 
not statistically significant in multivariate analysis, likely due to inherent biases and small sample size.

In this study, patients’ symptoms and physical examination findings did not demonstrate a significant relationship 
with the therapeutic outcome of SBO. However, univariate analysis revealed that patients with guarding were over seven 
times more likely to experience NOM failure, though this factor was not statistically significant in multivariate analysis. 
A recent systematic review identified abdominal distension and peritonism as predictors of the need for surgical 
intervention in SBO.12 Similarly, Schwenter et al reported six independent risk indicators, including guarding and pain 
duration exceeding four days.24 Zielinski et al found vomiting to be predictive of NOM failure, positing that vomiting 
reflects the severity and persistence of SBO. While its predictive value was limited when analyzed independently, its 
utility increases when considered alongside other variables.22 The authors stated that vomiting is a frequent symptom of 

Table 3 Radiologic Computed Tomography Findings

Variables Subgroup Total (N=51) Success (N=33) Failed (N=18) OR (95% CI) p-value

Air-fluid level No 28.0 (54.9%) 22.0 (66.7%) 6.0 (33.3%) Reference group 0.022

Yes 23.0 (45.1%) 11.0 (33.3%) 12.0 (66.7%) 4.00 (1.22–14.34)

Reduction of CT small bowel wall contrast enhancement No 33.0 (64.7%) 27.0 (81.8%) 6.0 (33.3%) Reference group < 0.001

Yes 18.0 (35.3%) 6.0 (18.2%) 12.0 (66.7%) 9.00 (2.54–36.54)

Dilated small bowel No 46.0 (90.2%) 29.0 (87.9%) 17.0 (94.4%) Reference group 0.451

Yes 5.0 (9.8%) 4.0 (12.1%) 1.0 (5.6%) 0.43 (0.02–3.18)

Pneumoperitoneum No 39.0 (76.5%) 28.0 (84.8%) 11.0 (61.1%) Reference group 0.056

Yes 12.0 (23.5%) 5.0 (15.2%) 7.0 (38.9%) 3.56 (0.94–14.47)

A lack of colorectal gas No 15.0 (29.4%) 8.0 (24.2%) 7.0 (38.9%) Reference group 0.273

Yes 36.0 (70.6%) 25.0 (75.8%) 11.0 (61.1%) 0.50 (0.14–1.75)

Gasless abdomen No 31.0 (60.8%) 23.0 (69.7%) 8.0 (44.4%) Reference group 0.078

Yes 20.0 (39.2%) 10.0 (30.3%) 10.0 (55.6%) 2.87 (0.89–9.78)

Level obstruction Low 30.0 (58.8%) 26.0 (78.8%) 4.0 (22.2%) Reference group < 0.001

High 21.0 (41.2%) 7.0 (21.2%) 14.0 (77.8%) 13.00 (3.51–58.83)

Note: Boldface indicates a statistically significant result (P< 0.05). 
Abbreviations: OR, odds ratio; CI, confidence interval; CT, computed tomography.

Table 4 Multivariate Analysis of Predictive Factors for SBO Nonoperative Treatment Failure

Predictor Estimate SE Z OR 95% CI p-value

Air-fluid level −0.77 1.15 −0.68 0.46 0.05–4.36 0.500

Reduction of CT small bowel wall contrast enhancement 2.15 1.03 2.09 8.59 1.14–64.59 0.037

Previous surgery 0.70 1.11 0.63 2.01 0.23–17.67 0.531

High level of obstruction 2.45 1.10 2.23 11.64 1.34–100.85 0.026

Leukocytosis 0.77 1.02 0.76 2.16 0.29–15.95 0.450

Diabetes 1.43 1.18 1.21 4.19 0.41–42.53 0.226

Guarding 2.06 1.31 1.57 7.84 0.60–103.01 0.117

Note: Boldface indicates a statistically significant result (P< 0.05). 
Abbreviations: OR, odds ratio; CI, confidence interval; CT, computed tomography.
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SBO, indicating severity and persistence. Its clinical utility is lower when analyzed alone but has a high predictive 
potential when paired with other variables.22 This study also found that more than half of the patients had a history of 
previous abdominal surgery, but no significant association with NOM failure was noted. These findings align with prior 

Figure 4 Intraoperative images show (A) The constricting ring and proximal bowel dilatation obstruct the terminal ileum (yellow arrow). (B) Volvulus with gangrene due to 
band attached to the tip of the Mickles diverticulum (white arrow). (C) Sigmoid Volvulus (blue arrow). (D) resection and anastomosis. (E) Volvulus with gangrene due to 
adhesive band (white arrow).

Table 5 Operative Findings and Postoperative Findings for 
Patients with Nonoperative Management Failure (N= 18)

Variables N (%)

Operative findings

Adhesive band 7 (38.9%)

Volvulus 5 (27.8%)

Intussusception 4 (22.2%)

Mesenteric ischemia 2 (11.1%)

Bowel resection

No bowel resection 7 (38.9%)

Bowel resection 11 (61.1%)

(Continued)
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literature indicating that clinical presentation and physical examination are neither sufficiently sensitive nor specific for 
determining the etiology, level, or severity of SBO.25,26

In this cohort, neither Khat chewing nor smoking was associated with NOM failure. These results differ from prior 
studies suggesting that smoking increases complications in conditions such as acute diverticulitis and bowel obstruction, 
including NOM failure.27 Although Khat contains cathinone and amphetamine-like compounds known to reduce 
gastrointestinal motility, but no significant impact on NOM outcomes was observed.28 Further research is warranted to 
clarify the influence of these factors on SBO management.

Leukocytosis, present in 47.1% of patients at initial presentation, doubled the likelihood of NOM failure, though this 
was not statistically significant in multivariate analysis. Similar findings were reported by Schwenter et al and Cho et al, 
who identified leukocytosis as a predictor of NOM failure.23,24 These findings suggest that elevated leukocyte counts 
may reflect the inflammatory severity and a heightened likelihood of requiring surgical intervention. However, additional 
studies are needed to substantiate this observation.

Abdominal imaging plays a pivotal role in diagnosing SBO and provides valuable information on the level and 
severity of obstruction.9,29,30 Advanced imaging, particularly CT, has been shown to effectively identify ischemia 
complicating adhesive SBO, with features such as reduced bowel wall enhancement, wall thickening, mesenteric fluid, 
haziness, edema, peritoneal fluid, engorged veins, whirl sign, closed-loop mechanism, pneumatosis, mesenteric or portal 
venous gas, and increased wall attenuation.31,32 However, the reliability of these findings depends significantly on the 
radiologist’s expertise.29 This study demonstrated that a reduction in small bowel wall enhancement and high-level 
obstruction were significantly associated with NOM failure. Consistent with our findings, Wang et al reported that 
intestinal wall edema and high obstruction levels increased the risk of NOM failure, though the latter was not statistically 
significant.33 A systematic review further highlighted the high specificity of mesenteric edema and lack of bowel wall 
enhancement for predicting surgical intervention.34 Zielinski et al noted that intraperitoneal free fluid was not predictive 
of the need for surgery, whereas mesenteric edema and the absence of small bowel feces signs were associated with 
NOM failure.35 We propose integrating clinical and radiological findings to optimize the assessment of surgical necessity 
in patients with adhesive SBO. This approach is supported by comparative studies demonstrating superior diagnostic 
performance.36

In this study, during the follow-up of the NOM successes of SBO patients, recurrence occurred in 8/33 (25%) of 
patients requiring surgical intervention. Our findings are consistent with prior reports of NOM success rates. 
Nevertheless, this approach allows for the persistence of the problematic adhesions, thereby increasing the likelihood 
of recurrence. Conversely, surgical intervention represents a more conclusive treatment modality; however, it is 
accompanied by the potential for the development of new adhesions and the incidence of postoperative surgical site 
infections, with the latter being the most prevalent postoperative complication encountered following colorectal surgery, 

Table 5 (Continued). 

Variables N (%)

Hospitalization (days), Mean ±SD 5.3±2.9 (Range 2.0–12.0)

ICU admission (days), Mean± SD 5.8±5.2 (Range 1.0–28.0)

Postoperative complications

Fever 13 (25.5%)

Surgical site infection 4 (7.8%)

Reoperation 2 (3.9%)

Paralytic ileus 5 (9.8%)

Death 2 (3.9%)

Abbreviations: SD, standard deviation; ICU, intensive care unit.
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inflicting pain and distress upon patients. Furthermore, this complication is linked to adverse economic consequences, 
heightened morbidity, prolonged postoperative hospitalization, readmissions, sepsis, and mortality.37,38 Despite the 
clinical significance of these findings, the literature remains limited to randomized clinical trials that offer 
a comprehensive comparative evaluation of NOM and surgical approaches, including the optimal timing for each.18 

Such research is essential to guide clinical decision-making and improve outcomes for patients with SBO.

Clinical Implication
Computed tomography represents a viable alternative in countries with limited resources, particularly in instances where 
there exists minimal suspicion based on clinical and laboratory findings for urgent surgical intervention in SBO patients. 
It is recognized as the imaging modality of choice for the majority of patients presenting with SBO, due to its precision in 
diagnostic assessment, and ability to provide critical information that aids in understanding the underlying causes of 
obstruction and identifying potential complications. The implementation of CT scans for patients with SBO, in conjunc-
tion with established practices in resource-constrained environments, has the potential to enhance diagnostic accuracy 
and therapeutic outcomes. Consequently, we advocate for the utilization of CT scans for all patients with suspected SBO, 
even in settings with limited resources. To facilitate the effective integration of CT scans in resource-limited nations, it is 
imperative to adopt a comprehensive strategy that encompasses the education of clinical radiologists and the establish-
ment of necessary infrastructure. This approach can augment the capabilities of local radiologists and surgeons, thereby 
enhancing the overall quality of healthcare delivery for patients experiencing SBO.

Study Limitations
This study has been limited by its retrospective methodology and small sample size, which assessed the medical records 
of SBO patients who attended the Althora General Hospital in Ibb, Yemen. Moreover, because this is a single-center 
study, it cannot exclude possible selection biases. A retrospective document review for patients’ ultimate diagnosis may 
be unrelated to their principal complaint, which needed to be more comprehensive and sensitive to obstruction-related 
tools. However, instead of a low sample in this report, our investigation constitutes the inaugural analysis of the 
predictive variables influencing NOM failure in patients experiencing SBO in Yemen. Further prospective randomized 
studies are required to help guide the pragmatic and surgical vs conservative decisions of SBO patients utilizing 
a prospective registry of consecutive patients.

Conclusion
In this study, CT scan findings of reduced small bowel wall enhancement and elevated obstruction levels are predictive 
factors for NOM failure in SBO patients. Nonetheless, the heterogeneity in the initial suspicion of SBO among patients 
constitutes a considerable confounding variable in the current analysis. The merits of surgical intervention in comparison 
to NOM necessitate a thorough assessment of the potential risks associated with surgical procedures, the comorbid 
conditions of the patient, as well as the presence or absence of bowel strangulation or ischemia. Computed tomography is 
typically regarded as the most suitable and precise diagnostic imaging technique for the majority of suspected SBOs. 
Irrespective of the imaging technique employed, the interpretation of imaging findings should adhere to a systematic and 
methodical protocol to ensure diagnostic precision, even in settings where resources may be limited.

Data Sharing Statement
All the data was included in this study.
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