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Background: Limited evidence is available regarding the management of small bowel obstruction in the virgin abdomen (SBO-VA), 
with most studies excluding this entity. This study aims to assess the available data on the treatment outcomes and predictors of 
surgical intervention in SBO-VA.
Methods: A retrospective cross-sectional study was conducted between 2015 and 2021, including all diagnosed and managed cases of 
SBO-VA at Al-Nasar Hospital. Patients were divided according to the treatment approach into surgical or conservative groups. 
Preoperative laboratory and radiologic data were gathered and compared between groups.
Results: During the study period, 67 cases, primarily males (58.2%), with an average age of 52.2±14.4 years were assessed. Common 
comorbidities included diabetes (20.9%) and hypertension (16.4%). Key symptoms were rebound tenderness (82.1%) and abdominal 
tenderness (70.1%). The predominant etiology was adhesions (23.9%). About 46.2% received conservative treatment, 53.8% under-
went urgent surgery. Conservative treatment failed in 9.4% of cases, and complications arose in 23.9%, with most being fever (17.9%). 
Factors necessitating surgical management included older age (58.8 ±11.7 vs 44.9 ±13.8 years, p<0.001), previous hospital admission 
(p<0.001), presence of abdominal tenderness (p=0.030), longer abdominal pain duration (4.0 ±0.9 vs 2.1 ±0.6 days, p<0.001), higher 
C- reactive protein (p= 0.033), higher white blood cell (p= 0.006), longer time to hospital presentation (75.3 ±17.2 vs 39.0 ±22.8 days, 
p= <0.001), small bowel thickness ≥3 cm (p=0.009), and reduced bowel enhancement (p <0.001) on computed tomography imaging. 
In surgical group, the need for ICU admission was higher and hospital stays were shorter than in conservative group and were 
statistically significant (p<0.05).
Conclusion: The main etiology of SBO-VA in our study was adhesions. Older age, previous hospital admission, longer abdominal 
pain duration, abdominal tenderness, increased inflammatory markers, and alarm signs on CT scans are the main factors for 
determining the need for urgent surgical exploration in patients with SBO-VA. To achieve prompt identification and intervention, it 
is crucial to maintain a high level of vigilance and awareness, even in individuals with no prior surgical history.

Plain language summary: here is limited evidence available regarding the management of small bowel obstruction in the virgin 
abdomen (SBO-VA), with most studies excluding this entity especially in resource-limited settings. In this study, we investigated the 
factors associated with the need for surgical interventions in 67 cases diagnosed with SBO-VA. Our result showed that the predominant 
etiology was adhesion. While 46.2% received conservative treatment, 53.8% underwent urgent surgery. Conservative treatment failed in 
9.4% of cases. Factors associated with need for surgical management included older age, previous hospital admission, presence of 
abdominal tenderness, longer abdominal pain duration, higher C-reactive protein (CRP), higher white blood cell (WBC), longer time to 
hospital presentation, small bowel thickness ≥3 cm and reduced bowel enhancement on computed tomography imaging. In surgical 
group, the need for ICU admission was higher and hospital stays were shorter than in conservative group. 
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Introduction
Small bowel obstruction (SBO) is more accurately described as a clinical syndrome than a distinct disease. Indeed, it 
stands as one of the most frequent surgical emergencies, accounting for up to 15% of hospital admissions.1 Despite its 
significant incidence, SBO continues to pose diagnostic and therapeutic challenges. Contemporary clinical and diagnostic 
tools, while advanced, sometimes fall short of conclusively differentiating or detecting severe complications, such as 
ischemia which may results in gangrenous bowel necrosis.2

Several studies have highlighted adhesions as a predominant cause of SBO. In certain reports, adhesions have been 
implicated in up to two-thirds of cases.3 Besides adhesions, other causative factors may include hernias, neoplasms, 
intussusception, volvulus, and a myriad of intrinsic and extrinsic obstructive causes. Notably, the prevalence of these 
factors has considerable variation based on geographic regions.4,5 The adhesive type of SBO is typically associated with 
prior surgical interventions, occurring in 80–97% of such cases6 Nonetheless, SBO has been reported, albeit less 
frequently, in patients with no preceding surgeries, who have been classically referred to as a “virgin abdomen (VA)”.7

Recent trends indicate a marked shift towards non-operative management of SBO. This change, however, has been 
met with challenges, especially in SBO-VA cases. The inherent uncertainty surrounding SBO-VA etiology often 
necessitates surgical approaches, which is largely driven by concerns over potential non-adhesive causes, such as 
malignancies.8 Nevertheless, retrospective studies have revealed that even in SBO-VA contexts, adhesions remain the 
predominant cause, and this understanding has further shifted the emphases towards non-operative approaches in 
managing SBO-VA.6,9

While non-operative management of SBO offers advantages like reduced mortality and diminished hospital stays, it 
has been associated with increased recurrence rates.10 Therein lies a delicate equilibrium of avoiding unnecessary 
surgical procedures with their associated risks, while also ensuring that no critical treatment delays transpire. 
Determining the need for surgical intervention remains a point of debate, even among highly experienced surgeons.11 

This is attributed to the absence of definitive clinical guidelines or consensus. While predictive scoring indices for 
surgical interventions in adhesive SBO exist, they primarily encompass patients with prior surgeries or excluded SBO- 
VA cases, casting doubt on their utility and relevance in such cases.12,13 Thus, this study seeks to evaluate the causes, 
outcomes, and predictors of surgical intervention among SBO-VA patients.

Materials and Methods
Study Setting and Design
Between January 2015 and December 2021, cases of SBO-VA treated at Al-Nasar Hospital (Ibb, Yemen) were retro-
spectively reviewed and analyzed. The study was adherent to the Helsinki Declaration’s principles, and Ibb University’s 
ethics board approved this research (Code number: IBBUNI.AC.YEM.2023.102). Participating patients were briefed 
about the research objectives, and written consent was obtained before inclusion in this study.

Inclusion Criteria
Patients aged ≥ 16 years, who presented with symptoms suggestive of small bowel obstruction were included.

Exclusion Criteria
Patients with a history of prior abdominopelvic surgeries, those manifesting symptoms or imaging characteristic of large 
bowel obstruction or functional SBO, and patients with strangulated external abdominal hernias.

Study Protocol
SBO was determined by the presence of suggestive clinical symptoms, including the classical cardinal symptoms of 
abdominal pain, nausea and/or vomiting, abdominal distention, and constipation/obstipation. These symptoms were 
supplemented by supportive or confirming radiological findings, such as small bowel dilatation proximal to the 
obstruction, collapsed distal intestine, and air-fluid levels (indicative of ascites) on plain film. Patients were managed 
either conservatively—with nil per mouth, fluid resuscitation, and gastric decompression—or through surgical 
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interventions, primarily dictated by the clinical acumen of the consultant surgeons. Indeed, overt clinical signs, such as 
peritonitis, or compelling evidence of ischemia or strangulation, warranted an immediate surgical intervention. However, 
it’s noteworthy that some rationales for surgical intervention remained ambiguous due to the retrospective nature of our 
study. In both groups, medical management of electrolyte disturbances, potential underlying infections, and other chronic 
medical conditions (eg, hypertension, diabetes) was implemented.

The underlying etiology of SBO-VA was discerned via intra-operative observations or post-operative histopatholo-
gical diagnoses in patients who underwent surgery. For those managed conservatively, the diagnosis was established 
through clinical and radiological evaluations, further supplemented by the exclusion of any overt etiological factors. The 
onset of flatus and feces, accompanied by the resolution of the presenting symptoms, signaled the resolution of the SBO.9

Data Collection
Patient demographic characteristics include age, gender, residency, education level, history of Khat chewing, and 
previous hospital admission for the same problem. Comorbidities include history of diabetes mellitus, hypertension, 
cardiovascular disease, malignancy, and neurologic disease. The main symptoms include abdominal pain, abdominal pain 
duration (day), time from symptoms starting to hospital presentation (day), vomiting, constipation, history of uninten-
tional weight loss (loss of > 10% of body weight over 3 months), abdominal distension, melena or hematochezia. The 
physical examination findings include bowel movement in auscultation, abdominal tenderness, and rebound tenderness. 
The laboratory findings include Hemoglobin (g/dL), White Blood Cell (WBC) (/µL), C-reactive protein (CRP) (mg/dL), 
Blood Urea Nitrogen (BUN) (mg/dL), and Creatinine (Cr) (mg/dL). The computed tomography findings include small 
bowel thickness (≥3 Cm or < 3 cm), reduced bowel enhancement (yes or no), and fluid in the mesentery and/or peritoneal 
cavity (yes or no). The data on hospital admission include the need for intensive care unit (ICU) admission, hospital stays 
(day), outcome, and postoperative complications.

Study Outcome
The main outcome was to compare surgical and conservative treatment groups and find the factors that predicate the need 
for urgent surgical intervention.

Statistical Analysis
For numerical data, we utilized mean ± SD representations, and for categorical ones, we opted for frequency (percentage) 
portrayals. We determined statistical variances for numeric data via the Mann–Whitney U-test and used the χ2 test 
alongside Fisher’s exact test for category-based data. Statistical significance was considered with a P-value under 0.05. 
The data was processed using the software SPSS (IBM SPSS, version 18, Armonk, New York: IBM Corp).

Result
Sixty-seven cases were included during the study period. The mean age was 52.2 ±14.4 years. Most of the patients were 
male and illiterate, with 39 (58.2%) and 35 (52.2%) cases respectively, and 30 (44.8%) were from rural areas. A history 
of Khat chewing was present in 60 (89.6%) cases, and previous hospital admission was noted in 24 (35.8%) cases. 
A history of diabetes, hypertension, cardiovascular disease, malignancy, and neurological disorders were present in 14 
(20.9%), 11 (16.4%), 13 (19.4%), 6 (9.0%), and 6 (9.0%) cases, respectively (Table 1). The main symptoms were 
abdominal pain (82.1%) and abdominal distension (68.7%). The main physical exam findings were rebound tenderness 
(82.1%) and abdominal tenderness (70.1%). The main time to hospital presentation was 57.9 ±27.0 days. The main WBC 
was 12,128.1 ±5579.2 /µL (Table 2). The main etiologies were adhesions (23.9%), followed by closed loop obstruction 
(19.4%), and then internal hernia (16.4%). Abdominal tuberculosis was represented in 3 (4.5%) cases (Table 3) 
(Figures 1 and 2). The computed tomography (CT) scan findings were small bowel thickness ≥3 cm, reduced bowel 
enhancement, and ascites in 31 (46.3%), 23 (34.3%), and 45 (67.2%) cases respectively. Urgent surgical management 
was performed in 35 (52.2%) cases while conservative treatment was performed in 32 (47.8%) cases. Conservative 
treatment failed in 3 (9.4%) cases. ICU admission was required for 31 (46.3%) cases. Complications occurred in 16 
(23.9%) cases, and most of these complications were fever, accounting for 12 (17.9%) cases (Table 4).
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Table 1 Demographic Characteristics of Patients with Virgin Abdomen and Small Bowel Obstruction

Variables Subgroups Total, 
N (%)

Surgical Management 
Group, N (%)

Conservative 
Management Group, N (%)

P-value

Age (year) Mean (SD) 52.2 (14.4) 58.8 (11.7) 44.9 (13.8) <0.001

Gender Male 39 (58.2) 17 (48.6) 22 (68.8) 0.154

Female 28 (41.8) 18 (51.4) 10 (31.2)

Residency Rural 30 (44.8) 20 (57.1) 10 (31.2) 0.060

Urban 37 (55.2) 15 (42.9) 22 (68.8)

Education Level Illiterate 35 (52.2) 22 (62.9) 13 (40.6) 0.115

Educated 32 (47.8) 13 (37.1) 19 (59.4)

History of Khat chewing No 7 (10.4) 3 (8.6) 4 (12.5) 0.900

Yes 60 (89.6) 32 (91.4) 28 (87.5)

Previous admission No 43 (64.2) 11 (31.4) 32 (100.0) <0.001

Yes 24 (35.8) 24 (68.6) 0 (0.0)

History of diabetes No 53 (79.1) 26 (74.3) 27 (84.4) 0.475

Yes 14 (20.9) 9 (25.7) 5 (15.6)

History of hypertension No 56 (83.6) 30 (85.7) 26 (81.2) 0.871

Yes 11 (16.4) 5 (14.3) 6 (18.8)

History of cardiovascular 

disease

No 54 (80.6) 28 (80.0) 26 (81.2) 1.000

Yes 13 (19.4) 7 (20.0) 6 (18.8)

History of malignancy No 61 (91.0) 31 (88.6) 30 (93.8) 0.754

Yes 6 (9.0) 4 (11.4) 2 (6.2)

History of Neurologic Disease No 61 (91.0) 30 (85.7) 31 (96.9) 0.242

Yes 6 (9.0) 5 (14.3) 1 (3.1)

Note: Boldface indicates a statistically significant result (P< 0.05).

Table 2 History, Physical Exam Findings, and Laboratory Data of Patients with Virgin Abdomen and Small Bowel Obstruction

Variables Subgroups Total, N (%) Surgical Management 
Group, N (%)

Conservative Management 
Group, N (%)

P-value

History of abdominal pain No 12 (17.9) 3 (8.6) 9 (28.1) 0.077

Yes 55 (82.1) 32 (91.4) 23 (71.9)

History of vomiting No 33 (49.3) 21 (60.0) 12 (37.5) 0.111

Yes 34 (50.7) 14 (40.0) 20 (62.5)

History of constipation No 52 (77.6) 26 (74.3) 26 (81.2) 0.697

Yes 15 (22.4) 9 (25.7) 6 (18.8)

(Continued)
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Table 2 (Continued). 

Variables Subgroups Total, N (%) Surgical Management 
Group, N (%)

Conservative Management 
Group, N (%)

P-value

History of weight loss No 58 (86.6) 28 (80.0) 30 (93.8) 0.197

Yes 9 (13.4) 7 (20.0) 2 (6.2)

Abdominal distension No 21 (31.3) 13 (37.1) 8 (25.0) 0.420

Yes 46 (68.7) 22 (62.9) 24 (75.0)

History of melena or 

hematochezia

No 61 (91.0) 32 (91.4) 29 (90.6) 1.000

Yes 6 (9.0) 3 (8.6) 3 (9.4)

Abdominal pain duration 
(day)

Mean (SD) 3.1 (1.2) 4.0 (0.9) 2.1 (0.6) <0.001

Bowel movement in 

auscultation

Absent 59 (88.1) 28 (80.0) 31 (96.9) 0.080

Present 8 (11.9) 7 (20.0) 1 (3.1)

Rebound tenderness No 12 (17.9) 7 (20.0) 5 (15.6) 0.883

Yes 55 (82.1) 28 (80.0) 27 (84.4)

Abdominal tenderness No 20 (29.9) 15 (42.9) 5 (15.6) 0.030

Yes 47 (70.1) 20 (57.1) 27 (84.4)

Hemoglobin (g/dL) Mean (SD) 11.8 (2.8) 12.2 (2.7) 11.5 (2.9) 0.277

White Blood Cell (/µL) Mean (SD) 12,128.1 (5579.2) 13,893.2 (5552.9) 10,197.5 (5008.8) 0.006

C-Reactive Protein  

(mg/dL)

Mean (SD) 13.5 (16.4) 17.6 (21.0) 9.1 (6.9) 0.033

Blood Urea Nitrogen  

(mg/dL)

Mean (SD) 34.7 (21.1) 38.0 (26.7) 31.1 (11.7) 0.182

Creatinine (mg/dL) Mean (SD) 1.1 (0.4) 1.1 (0.5) 1.0 (0.3) 0.285

Time to hospital 

presentation (day)

Mean (SD) 57.9 (27.0) 75.3 (17.2) 39.0 (22.8) <0.001

Note: Boldface indicates a statistically significant result (P< 0.05).

Table 3 The Main Etiology of Patients with Virgin Abdomen and Small Bowel Obstruction

Etiology Total, N (%) Surgical Group, N (%) Conservative Group, N (%)

Adhesions 16 (23.9) 11 (31.4) 5 (15.6)

Closed loop obstruction 13 (19.4) 5 (14.3) 8 (25.0)

Internal hernia 11 (16.4) 0 (0.0) 11 (34.4)

Intussusception 6 (9.0) 3 (8.6) 3 (9.4)

Volvulus 5 (7.5) 3 (8.6) 2 (6.2)

Mesenteric ischemia 4 (6.0) 4 (11.4) 0 (0.0)

(Continued)
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Factors Associated with Urgent Surgical Management
Factors associated with surgical management were older age (58.8 ±11.7 vs 44.9 ±13.8 years, p<0.001), previous 
hospital admission (p<0.001), presence of abdominal tenderness (p=0.030), longer abdominal pain duration (4.0 ±0.9 
vs 2.1 ±0.6 days, p<0.001), higher CRP (p= 0.033), higher WBC (p= 0.006), longer time to hospital presentation (75.3 
±17.2 vs 39.0 ±22.8 days, p= <0.001), small bowel thickness on CT scan image (p=0.009), reduced bowel enhance-
ment on CT scan (p <0.001). Additionally, in surgical group, the need for ICU admission was higher and hospital stays 
were shorter than in conservative group (3.5 ±0.9 vs 4.8 ±1.4 days) and were statistically significant (p< 0.05).

Table 3 (Continued). 

Etiology Total, N (%) Surgical Group, N (%) Conservative Group, N (%)

Unknown etiology 4 (6.0) 3 (8.6) 1 (3.1)

Tuberculosis 3 (4.5) 1 (2.9) 2 (6.2)

Small bowel tumor 3 (4.5) 3 (8.6) 0 (0.0)

Peritoneal carcinomatosis 2 (3.0) 2 (5.7) 0 (0.0)

Figure 1 Intraoperative photos showing: (A) Small bowel tumor with adhesion in a 55-year-old male who underwent resection and anastomosis. (B) adhesion in a 30-year- 
old male who underwent adhesiolysis. (C) Mesenteric ischemia in a 62-year-old male due to superior mesenteric thrombosis that underwent open and closed surgery. (D) 
Tuberculosis in a 21-year-old female who underwent a biopsy.
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Discussion
The complexity of SBO arises from the absence of distinct clinical findings that can pinpoint its etiology.14 Furthermore, 
when compared with adhesive SBO in patients with previous surgeries, there is a notable dearth of guidelines, protocols 
and consensus in the literature regarding the optimal diagnostic or therapeutic approaches.15

Figure 2 Intraoperative photos showing: (A and B) ileocecal intussusception in a 19-year-old female who underwent surgical exploration. (C and D) Volvulus of small 
intestinal in a 49-year-old male who underwent resection and anastomosis. (E) Closed Loop Obstruction in a 36-year-old male who underwent release and external (serosal) 
anastomosis. (F) Peritoneal carcinomatosis (mesenteric lymphoma) in a 66-year-old male who underwent a biopsy.

Table 4 Radiologic Findings, Operative and Postoperative Outcome of Patients with Virgin 
Abdomen and Small Bowel Obstruction

Variables Subgroups Total, N (%) Surgical 
Group, N (%)

Conservative 
Group, N (%)

P-value

Ascites Yes 45 (67.2) 20 (57.1) 25 (78.1) 0.117

No 22 (32.8) 15 (42.9) 7 (21.9)

Small bowel thickness ≥3 Cm 31 (46.3) 22 (62.9) 9 (28.1) 0.009

< 3 cm 36 (53.7) 13 (37.1) 23 (71.9)

Reduced bowel 
enhancement

Yes 23 (34.3) 20 (57.1) 3 (9.4) <0.001

No 44 (65.7) 15 (42.9) 29 (90.6)

ICU admission No 36 (53.7) 5 (14.3) 31 (96.9) <0.001

Yes 31 (46.3) 30 (85.7) 1 (3.1)

Hospital stays (day) Mean (SD) 4.1 (1.3) 3.5 (0.9) 4.8 (1.4) <0.001

Outcome Successful 64 (95.5) 35 (100.0) 29 (90.6) 0.207

Recurrence 3 (4.5) 0 (0.0) 3 (9.4)

Complications No 51 (76.1) 27 (77.1) 24 (75.0) 1.000

Yes 16 (23.9) 8 (22.9) 8 (25.0)

(Continued)
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We studied 67 patients with SBO-VA, among whom adhesions emerged as the predominant cause, accounting for 
23.9%, followed by closed loop obstruction (19.4%) and internal hernia (16.4%). Neoplasm or metastasis constituted 
roughly 7.5% of the cases. These data challenge the prevailing perception that mandates surgical exploration in VA-SBO 
due to potential hidden malignancies.8 Numerous prior studies had echoed our findings. For instance, Beardsley et al 
underscored adhesions as the principal cause of SBO-VA,6 a sentiment endorsed by subsequent studies thereafter.16,17 

Adhesions are traditionally seen as consequences of intra-peritoneal inflammation from surgical trauma, which results in 
fibrinogen deposition with reduced metalloproteinase activity with the resultant formation of adhesive bands, it can also 
be induced by infections, radiation, neoplasia, or endometriosis.6,9,18,19

The inclination towards surgical intervention in SBO-VA has predominantly been driven by the perceived risk of 
underlying malignancy, even in the absence of compelling evidence indicating superior outcomes or mortality benefits.6 

This approach has been adopted at high institutional level.20,21 Past retrospective analyses have highlighted 
a commendable success rate for non-operative management of SBO-VA, approximating 86%.16,22 However, these data 
points are not uniform. For example, Collom et al reported a failure rate of 17% for SBO-VA patients treated 
conservatively using water-soluble contrast agents. The scenario becomes more intricate when noting that this failure 
rate climbs to 50% in patients who did not receive the oral contrast.22 Furthermore, a recent systematic review, 
incorporating two cohort studies and four case reports, posited the success rate of conservative management to lie 
between 50 and 70% for SBO-VA.23 In comparison to these findings, our research reported a success rate of 90.6% for 
non-operative strategies in the context of SBO-VA.

Unlike SBO cases in patients with prior surgical interventions, clear indicators or predictors of surgical exploration in 
SBO-VA are not well-studied in the literature. Moreover, the frequently ambiguous rationale behind the surgical 
intervention in SBO-VA—attributable to the retrospective nature of most studies and the inherent subjectivity when 
deciding on surgical intervention—complicates the formulation of definitive assessments or preliminary conclusions. 
This complexity resonates with findings from various studies, including our own.17 It’s worth noting that while the 
avoidance of unnecessary intervention is crucial, it should not inadvertently lead to undue delays in required procedures.

In our study, we identified older age, prior hospital admissions, extended duration of abdominal pain, abdominal 
tenderness, elevated inflammatory markers, and specific CT scan alarm signs predominantly influenced the decision for 
urgent surgical exploration in SBO-VA patients, all of which bore statistical significance. There is a paucity of data 
constrains a comprehensive comparative analysis of these findings. From available literature, earlier studies have pointed 
to a more pronounced incidence of SBO-VA stemming from malignancies in older populations.24,25 Notably, within this 
older demographic, there appears to be a significant bias against the success of conservative management, often leading 
to surgical interventions. However, the actual benefits of these surgical procedures, especially in terms of reducing 
mortality, remain unclear. For instance, a study by Springer et al disclosed a 3% mortality rate among elderly patients 
who opted for early surgical exploration, in contrast to a 14% rate in the conservative group—findings that lacked 
statistical significance.26,27 Furthermore, our study also highlighted abdominal tenderness and elevated inflammatory 
markers as vital indicators suggesting the need for surgical intervention, which may indicate potential peritonitis.15 

Table 4 (Continued). 

Variables Subgroups Total, N (%) Surgical 
Group, N (%)

Conservative 
Group, N (%)

P-value

Complication type No 51 (76.1) 27 (77.1) 24 (75.0) 0.998

Fever 12 (17.9) 6 (17.1) 6 (18.8)

Pneumonia 2 (3.0) 1 (2.9) 1 (3.1)

Death 2 (3.0) 1 (2.9) 1 (3.1)

Note: Boldface indicates a statistically significant result (P< 0.05).
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However, clinicians must approach these markers with caution due to their limited sensitivity and specificity, under-
standing that their absence does not rule out potential peritoneal involvement.28,29

Our research also highlighted certain Computed Tomography (CT) scan findings, such as mesenteric fat-stranding or 
edema, and the absence of small bowel fecal signs, as potential indicators for surgical intervention, a conclusion mirrored 
in earlier reports.30,31 These findings should not endorse the mere reliance on CT imaging to establish the etiology, or 
predicting the necessity of surgical intervention; as the utility of CT scan in diagnosing SBO-VA is limited, with 
a reported accuracy of less than 53%.32 This underlines the importance of a holistic clinical evaluation encompassing 
both clinical presentation and auxiliary laboratory and imaging findings.

Various studies have reported a number of factors potentially predicting the need for surgical intervention. For 
instance, the notable O’Leary et al study had flagged chronic abdominal pain, distention persisting beyond 48 hours, and 
pronounced SBO obstruction evident in CT scans as predictors of surgical exploration.33 These findings may not apply to 
SBO-VA scenarios, as these cases compromised the minority or were completely excluded from the studied populations, 
as evident in Table 5.12,13,19,33–36 A recent report by Blich et al, focusing exclusively on SBO-VA cases, could not 
conclusively correlate any clinical, laboratory, or imaging findings with the imperative for surgical intervention.19 

However, there was no observed difference in outcome between the two treatment groups. In addition, the reasoning 
behind surgical intervention was not identified in the majority of SBO-VA retrospective studies. This recurrent predica-
ment accentuates the inherent limitations of retrospective studies, advocating for more expansive, prospective studies.

In our study, three patients who received conservative management experienced recurrence, necessitating subsequent 
surgical intervention. Such recurrences, based on previous studies, seem to be infrequent. For instance, Tavangari et al 
noted a recurrence in 5 out of 63 patients who had opted for conservative treatment.34 While long-term follow-up 
remains a recognized limitation in SBO-VAstudies, a review by Strajina et al, with a median follow-up of 34 ± 28 
months, indicated a recurrence rate of 15% among patients managed conservatively, in contrast to a 7% rate in those who 
underwent surgical procedures.37 Another study reported even lower recurrence rates of 3.5% and 2.3% for conservative 
and operative groups, respectively.9 A notable limitation of these studies is the relatively small sample sizes, coupled 
with a lack of stratification based on underlying etiology (Other reported underlying etiology for bowel obstruction such 
as transient small bowel intussusception, gallstone ileus, and Meckel’s diverticulum have been reported in previous 

Table 5 Predictors for Surgical Intervention of Patients with Virgin Abdomen and Small Bowel Obstruction in Previously Reported 
Articles

Author/Study Predictor Methods Comments

O’Leary et al33 Abdominal pain, distention, fever at 48 hours, high-grade 

obstruction on CT scan

Retrospective 92% of cases with three of these 

findings needed laparotomy

Zielinski et al12 Vomiting, with CT findings of; intraperitoneal fluid, 

mesenteric edema, lack of small bowel focalization

Retrospective 

VA-SBO cases were managed 

operatively

Sensitivity: 96% 

Positive Predictive Value: 90%

Tavangari et al*34 Leukocytosis, defined CT transition point, free 

intraperitoneal fluid

Retrospective

van Veen et al35 Lack of small bowel feces sign, history of exploratory 

laparotomy

Retrospective 

Only included adhesive SBO

Significantly associated with 

multivariable logistic regression

Ng et al13 Definitive CT transition point, presence of free fluid, 

absence of small bowel fecal signs

Retrospective 

VA-SBO cases were excluded

Predictive surgical intervention

Schwenter et al36 Pain >4 days, guarding, high CRP, high leucocyte count, 

>500 mL free fluid on CT

Retrospective 

Only included adhesive SBO

Variables correlated with small 

bowel resection

Blich et al*19 No factors significantly associated with pathological 

findings during surgical exploration

Retrospective 

Included only VA-SBO cases

Note: *Only included adhesive SBO.
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studies).38,39 Moreover, the rationale behind choosing either conservative or surgical management remains unclear in 
these studies. We believe that there is a pressing need for prospective studies to yield more precise and relevant data.

Surgical site infection (SSI) is the most common postoperative complication after colorectal surgery for bowel 
obstruction with a reported incidence ranging from 3% to 30%, causing pain and suffering to patients.40 In addition, this 
complication has been associated with negative economic impact, increased morbidity, extended postoperative hospital 
stay, readmission, sepsis, and death. In this study, the complications occurred in 23.9%, and the most common 
postoperative complication was fever in 17.9%.

Study Limitations
The primary limitation of this study stems from its reliance on secondary data, which is susceptible to inconsistencies due 
to varied documentation, data integrity, and record-keeping practices. This issue is compounded by the study’s retro-
spective design, introducing potential biases that could influence results. Furthermore, the small sample size might not 
capture the broader nuances of the studied population, and there’s an observed lack of comprehensive data on certain 
preoperative factors. As highlighted in previous discussions, a notable limitation is the absence of long-term follow-up, 
a recognized challenge in VA-SBO studies. Additionally, ambiguous rationales for choosing between conservative and 
surgical management could influence the datasets used. To fortify the reliability and depth of findings, it would be 
advantageous to conduct a prospective study with a larger cohort and a more detailed exploration of preoperative factors.

Conclusion
The main etiologies for SBO-VA in our study were adhesions. Older age, previous hospital admission, longer abdominal 
pain duration, abdominal tenderness, increased inflammatory markers, and alarm signs on CT scans are the main factors 
for determining the need for urgent surgical exploration in patients with SBO-VA. To achieve prompt identification and 
intervention, it is crucial to maintain a high level of vigilance and awareness, even in individuals without any previous 
medical or surgical history.
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