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Background: Delay in operative management of small bowel obstruction (SBO) results in increased morbidity and
mortality. The objective was to evaluate clinical presentation and treatment outcome of SBO.

Method: Prospective cohort study between 2013—2014. Adult patients presenting with SBO were included. Demographics,
clinical details, investigations, operative findings, in-hospital progress and outcomes were documented.

Results: There were 156 patients (median age 37 [IQR 27-54 years]) with early (44) and delayed (112) presentation.
M:F ratio was 1.4:1. Common causes of obstruction were adhesions (94; 60.3%) and hernias (31; 19.9%). Non-operative
management was feasible in 59 patients (37.3%) with a success rate of 71.2%. Nonviable bowel was present in 45.1%
(early 31%, delayed 50%; p = 0.078). Sixty-one patients (54%) underwent bowel resection; nine patients (20.5%) in the
early presentation group and 52 (46.4%) in the delayed group (p = 0.003). Thirty-one patients needed ICU admission
(early 5, delayed 26; p = 0.091). The delayed group had longer ICU stay (p = 0.018) and longer hospital stay (p < 0.001).
There were more complications (p = 0.084) and re-laparotomies (p = 0.156) in the delayed group. Eight patients died
(5.1%).

Conclusion: The main causes of SBO were adhesions and hernias. Late presentation was associated with higher resection
rate, higher critical care admission and longer hospital stay.
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Introduction

The diagnosis of intestinal obstruction is based on clinical
and radiological evaluation and can be categorised as com-
plete or partial.'-* The former requires operative management
and the latter should initially be managed non-operatively,
especially when the most probable causes are adhesions
or abdominal tuberculosis.!*> Provided that the patient
does not have peritonitis, the fluid shifts and electrolyte
derangements caused by the proximal bowel dilatation can
be corrected, and spontaneous resolution of the obstruction
monitored clinically.*%” These principles apply to both
high-income countries (HICs) and low- and middle-income
countries (LMICs).%1° There is variation in the aetiology
of small bowel obstruction (SBO) with adhesions from

health care settings.”!>!5 Late presentation and undue delay
in operative intervention for SBO may result in bowel
ischaemia and increased need for resection with the resultant
risk of complications.*!%!7 As an upper middle-income
country with many rural communities,'® South Africa is well
placed to investigate SBO and establish if the global trends
seen in the international literature are evident in our setting.
We, therefore, decided to undertake a study on SBO in our
catchment area; the aim was to evaluate the aetiology and
clinical patterns of SBO, reasons and patterns of delay to
definitive surgical management, and the impact of delay on
outcomes in our region.

Methods

previous operations being a predominant aetiology in HICs,
and hernias and tuberculosis remaining as the main causes
in LMICs and countries with poorly resourced healthcare
systems.”!3 Delay in reaching health care facilities is a
variable that affects the system’s ability to provide surgical
intervention and is most marked in the poorly resourced
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The study was conducted at the Pietermaritzburg Academic
Hospitals, namely Edendale and Grey's hospitals.
Pietermaritzburg is the capital city of the KwaZulu-Natal
(KZN) province, The two hospitals provide a full 24-
hour surgical service and serve the local community of
the Pietermaritzburg metropole, as well as various district
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hospitals within the western region of the KZN province,
which comprises a population of 3.5 million people.'

A prospective, cohort, observational study was conducted
between 1 August 2013 and 31 July 2014. Patients older than
12 years, with an admission diagnosis or operative findings
of SBO were identified. Those misdiagnosed, and those with
colonic or functional SBO were excluded. Data captured
included demographics, clinical presentation, physical find-
ings, investigation results, aetiology of obstruction and
management. Late presentation was defined as symptoms
for more than two days prior to presentation. Patients
were categorised into two groups, namely those receiving
operative management (OM) group and those receiving non-
operative management (NOM) group. Patients in the NOM
group were managed by keeping the patient nil by mouth,
inserting a nasogastric tube (NGT) for decompression,
intravenous fluid, electrolyte correction and close clinical
monitoring. Patients suitable for NOM were given 100 ml
Gastrografin orally on admission or during the first 24 hours
of admission to document bowel patency using abdominal
radiographs.

The success of NOM was documented at the first
passage of stools. Failure of NOM was recorded when
an indication for operative intervention was identified
by persistent symptoms (persistent vomiting, high NGT
output, persistent abdominal pain and tenderness), clinical
deterioration (tachycardia, worsening abdominal pain
and tenderness) or confirmation of complete SBO on a
Gastrografin radiographic study or on abdominal CT scan.
OM was offered to patients with complete SBO, those with
peritonism and severe SIRS with metabolic acidosis, and for
failed NOM. Operative findings were recorded, including
the obstructing pathology and the presence or absence of a
nonviable bowel segment. Operative intervention and mode
of abdominal closure were also recorded. Postoperative
complications, postoperative critical care admission, and re-
laparotomy rate were recorded, as were the lengths of ICU
and hospital stay (LOS). Follow-up was until the patient’s
discharge from hospital or death.

Statistics

Descriptive statistics were applied to the data. The chi-
squared test was used for categorical data and the indepen-
dent #-test for continuous variables. Continuous data for
hospital and ICU stay were expressed as mean and standard
error of the mean (Mean [SEM]); the rest of the continuous
data were expressed as the median and interquartile range

Table I: Aetiology of small bowel obstruction in 156 patients
Adhesive group (94 [60.3%])

Prior operations n Per cent
Trauma laparotomy 40 25.6
Appendicectomy 26 16.7
Obstetrics/gynaecology 15 9.6
Gastrointestinal 13 8.3
Non-adhesive group (62 [39.7%])

Pathology n Per cent
Inguinal hernia 12 7.7
Incisional hernia 5.8
Umbilical hernia 8 5.1
Epigastric hernia 2 1.3
Tumour/stricture! 14 9

TB abdomen 8 52
Inflammatory mass? 6 3.8
Ileo-sigmoid knot 2 1.3
Small bowel volvulus 1 0.6

! Primary tumour (7), secondary tumour (7)
2 Appendix mass (3), tubo-ovarian mass (3)

(IQR). A p-value of < 0.05 was considered statistically
significant.

Results

One hundred and fifty-six patients were enrolled in the study
of whom 91 (58%) were male (M:F ratio 1.4:1). The median
age was 37 (IQR 27-54) years. There were 125 referrals: 94
(60%) from district hospitals, 22 (14%) from clinics, five
(3%) from other hospital departments and four (3%) by local
general practitioners. Thirty-one patients (20%) were self-
referred from within the Pietermaritzburg metropole.

The main cause of SBO was adhesions from previous
operations in 94 patients (60.3%), followed by hernias in
31 patients (19.9%). Other causes are detailed in Table I.
Forty-four patients presented early and 112 were delayed.
Of the 112 delayed presenters, 103 patients (66%) presented
late to our hospital, and a further nine were delayed within
the hospital (6%). The median delay was 4 (IQR 2-6)
days. Reasons for the delay are shown in Table II. The
most common reasons were inappropriate health-seeking
behaviour (60; 53.6%) and delayed referral (52; 46.4%).
District hospitals were the major point of delay, contributing

Table II: Patterns of delay in surgical management among 112 patients with small bowel obstruction

Behavioural pattern Reason for delay* n Per cent

Delayed first presentation Did not seek medical help 22 19.6

1 =50 (44.6%) Used alternate/herbal medicine 15 13.4
Self-medication (OTC) 13 11.6

Delayed referral Base hospital 28 25.0

AR (DAY Clinic 20 179
General practitioner 5 4.5
Definitive hospital' 9 8.0

OTC — over-the-counter medicine

*Delay — Some patients had more than one point of delay: delay in base + GP practice (3); delay in base + clinic (3); delay in GP practice + clinic (1); delay in base +

definitive hospital (2)

'Reason for delay at definitive hospital — Incorrect diagnosis/management (5); admitted to wrong specialty (4)
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Table III: Observed morbidity in patients undergoing surgical intervention for small bowel obstruction stratified according to

the Clavien—Dindo classification?’

Total

Early Delay

Clavien—-Dindo classification Complication n="T7% n=16* n=61* p-value
Grade I Surgical site infection 6 2 4

Prolonged ileus 20 4 16

Renal dysfunction 4 1 3

Hypocalcaemia 1 1 0

Thrombocytopenia 1 0 1

Hypoglycaemia 1 0 1

Sub-total 33 (43%) 8 (50%) 25 (41%) 0.520
Grade II High output ileostomy 1 0 1

Pneumonia 7 2 5

Catheter-related sepsis 2 0 2

Sub-total 10 (13%) 2 (12.5%) 8 (13%) 0.958
Grade 111 Enterocutaneous fistula 1 0 1

Ischaemic bowel 4 0 4

Peritonitis 2 0 2

Sub-total 7 (9%) 0 7 (12%) 0.148
Grade IV Anastomotic failure 5 1 4

Enterocutaneous fistula 1 0 1

ARDS 3 2 1

Septic shock 3 0 3

MODS 2 0 2

MI 1 0 1

Pneumonia 2 2 0

Sub-total 17 22%) 5 (31.3%) 12 (20%) 0.337
Grade V Renal dysfunction 2 0 2

Pneumonia 1 0 1

Peritonitis 1 0 1

Ischaemic bowel 3 0 3

Pulmonary embolism 1 0 1

MI 1 1 0

MODS 1 0 1

Sub-total 10 (13%) 1 (6.3%) 9 (15%) 0.363

*Some patients had more than one complication; ARDS — acute respiratory distress syndrome, MODS — multi-organ dysfunction syndrome, MI — myocardial infarction

to delay in 28 patients. Some of the late presenting patients
had more than one point of delay.

Clinical presentations varied, with typical symptomatol-
ogy of SBO observed in 135 patients (86.5%). Complete
obstruction was observed in 94 patients (60.3%). Other
positive findings were tachycardia 68 (43.6%), fever 38
(24.4%), leucocytosis 80 (51.3%), peritonism 38 (24.4%),
and persistent tenderness 19 (12.2%). All patients underwent
plain abdominal X-ray. Sixty patients (38.5%) were given
oral Gastrografin with serial follow-through radiographs of
whom six (3.8%) needed an abdominal CT scan to finalise
management decision. Fourteen (9.0%) and four (2.5%)
patients respectively underwent only abdominal CT scan
and ultrasound scan. Blood gas assessment showed normal
blood gas (54; 34.6%), metabolic alkalosis (78: 50%), and
metabolic acidosis (24; 21.8%). Electrolytes were normal in
73 patients (46.8%), abnormal in 55 (35.3%) and 58 patients
(37.2%) had renal impairment.
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Fifty-nine patients (37.8%) were clinically suitable for
NOM, of whom 22 and 37 were early and late presenters
respectively. The median duration of NOM was 2 (IQR 2—4)
days. NOM was successful in 42 of 59 patients (71.2%) and
the other 17 failed NOM and required operative intervention.
Thus, 114 patients were considered for surgical intervention,
but one patient refused intervention and was excluded from
the analysis and discharged back to their base hospital. As a
consequence, 155 patients were available for analysis (early
44, delayed 111).

One hundred and thirteen patients were offered operative
intervention: 96 patients (85%) at the outset and a further
17 patients (15%) who failed NOM. Of the 17 patients
who failed NOM, seven patients (41%) needed bowel
resection. Adhesiolysis was the most common intervention
at laparotomy, carried out in 73 of 113 patients (64.6%).
Adhesions were also observed in other obstructions due to
hernias, tuberculosis (TB) abdomen or inflammatory mass
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Figure 1: Flowchart of outcomes of small bowel obstruction observed during the study

(such as appendicular and tubo-ovarian complex); however,
they were not the primary cause of SBO.

Figure 1 shows different pathways and outcomes of
patients presenting with SBO during this study. Nonviable
bowel was seen in 51 of 113 patients (45%) undergoing
laparotomy; nine (31%) from the early presentation group
and 42 (50%) from the delayed group (p = 0.078). Bowel
resection was undertaken in 61 of 113 patients (53.9%),
including the seven of the 17 patients who failed NOM.
Thus nine patients (20.5%) in the early presentation group
and 52 (46.4%) in the delayed group underwent resection
(p = 0.003). Other interventions were hernia repair (25) and
appendicectomy (3). A stoma was deemed necessary in 12
patients undergoing bowel resection. Appendicectomy was
performed in SBO due to appendix inflammatory mass.
Fifteen patients required temporary abdominal closure
(TAC) using Bogota bag.

Thirty-one patients required critical care admission (27.4%);
five in the early group (11.4%) and 26 (23.4%) in the
delayed group (p = 0.091). Three patients (7%) required re-
laparotomy in the early group as opposed to 20 (18%) in the
delayed group (p = 0.156).

Fifty-five patients (35.3%) developed complications; 11
of 44 in the early group (25%) and 44 of 111 in the delayed
group (37%). The 55 patients developed 77 complications
(44 intra-abdominal and 33 extra-abdominal complications).
Table III depicts different complications, according to the
Clavien—Dindo classification system.”’ Eleven out of 29
patients with early presentation (37.9%) developed 16 com-
plications and 44 patients out of 84 patients with delayed
presentation (52%) developed 61 complications (p = 0.084).
The delayed group had more complex complication patterns.
Seventeen patients had two complications each, and seven
had three each. In addition, from the delayed presentation
group, 12 and eight patients had an un-reversed stoma and

Adhesions (63)
Hernias (29)
Tumours (10)

50
45
- 40
[}
5 35
2 30 B Ischaemia
E 25
z Dead bowel
L
@ 20 .
8 Resection
15
¥ ICU need
10
0 II I - H E= UH B Relaparotomy

TB abdomen (6)

Actiology of small bowel obstruction

Others (5)

Figure 2: The graph shows the degree of bowel viability, need for critical care and reoperation related to aetiology
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an open abdomen, respectively. Eight patients (5.1%) died,
seven (6.3%) from the delayed group and one (2.3%) from
the early presentation group (p = 0.442).

The causes of mortality were myocardial infarction (MI)
(1), pulmonary embolism (1), multiple organ dysfunction (5),
for the delayed group, and MI (1) for the early presentation
group.

Figure 2 demonstrates the different aetiologies together
with associated complications. Adhesions and hernias were
the most common causes of obstruction and thus contributed
to most of the complications.

The mean hospital stay was 8.7 (SEM 0.6) days; the mean
hospital stay for the early group was 5.6 (SEM 0.6) days vs
9.9 (SEM 0.8) days for the delayed groups (p < 0.001). The
mean ICU stay was 1.5 (SEM 0.4) days; the mean ICU stay
for the early group was 0.5 (SEM 0.2) days as opposed to 1.9
(SEM 0.5) days for the delayed group (p = 0.018).

Discussion

The aetiology and pattern of SBO have been the topics of
extensive research in various settings. It differs in LMICs
which are poorly resourced from that in well-resourced
HICs.!351112 Hernias are the leading cause of SBO in
LMICs, whereas postoperative adhesions are the main cause
in the HICs.!%13 The most common cause in this series was
adhesions from previous operations, much as in the HICs.
However, the common operations leading to adhesions were
laparotomies for trauma followed by appendicectomy as
opposed to other parts of the world where appendicectomy
and colorectal operations are the main index operations
leading to subsequent development of adhesive SBO.!" This
is probably related to a higher incidence of trauma-related
laparotomy in our setting.?! All types of hernias, namely
congenital and acquired, were the second major cause at
19.9% which is higher than 10% in HICs'>!2 and lower than
36% reported from other LMICs. 113

Surgical candidates in this series had a variable clinical
presentation. The majority of patients presented late, and there
were different points of delay. Patient factors included lack
of insight, thinking the abdominal symptoms would resolve
in time, attempting self-medication or herbal medication.
Factors related to the primary health caregivers included
incorrect diagnosis, inappropriate management at primary
health care levels, and multilevel consultations. Delay at the
base hospital was the most frequent point of delay. Delays
at the definitive hospitals were related to misdiagnosis and
admission to the wrong speciality and further diagnostic
imaging. In a study by Malangoni et al. of 366 patients, 222
were admitted to surgical service and 114 to medical service,
operated patients admitted to surgical service had shorter
preoperative (2.7 vs 6.3) days, p < 0.01 and overall LOS
(17.9 vs 22.8) days, p < 0.0001.22 Multilevel consultation is
another factor that increases the delay to definitive hospital
and surgical intervention. In an emergency department-
based study, of 355 advised admissions, 238 (67%) were
delayed. The common reason for delay was multiple
consultations with further investigations, p < 0.001 and file
making process, p < 0.001.2 Incorrect diagnosis results in
patients being sent back home and then re-consulting to
the same point or elsewhere a day or so later, before they
re-join the referral ladder. There is evidence to suggest that
race may play a role in influencing delay in presentation for
medical attention. A North American outcome comparison
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study among different races discovered that Black patients
had relatively longer delays irrespective of access to health
care facility.® Inter-hospital transfer was another cause
of delay in this series. An Australian study by Limmer et
al. demonstrated that inter-hospital transfer tends to delay
surgical intervention and increases the length of hospital
stay. Amongst the 910 adults patients in the study who
underwent emergency abdominal surgery, 290 (31.9%)
were transferred in from local district hospitals, had delayed
surgical intervention (14.2h, p = 0.001), postoperative
LOS 1.1 days (p = 0.001) and overall LOS 1.6 days
(»p < 0.001) — observed in all emergencies except peptic
ulcer perforations.?* Other reasons for delay include the time
since the onset of illness because of late presentation due
to lack of health care facilities, lack of health awareness,
ignorance and poverty.'>"5 Late presentation and undue
delay in operative intervention for SBO results in bowel
ischaemia, increases the need for resection and the risk of
complications.*!16:17

There was nonviable bowel in 45% of cases. Bowel
resection was necessary in 54% of cases with the vast
majority coming from the delayed group. Admittedly not all
resections are necessarily due to late presentation but may
be necessitated by the condition responsible for the obstruc-
tion, namely tumours or strictures.

Fifty-four per cent of patients underwent resection in this
study, which is higher than the 36% (range 9—51%) reported
in the literature.?*2¢ In a study by Meier et al., resection was
necessary in 32.4% and there was a longer hospital stay for
the OM group, and nine deaths (6.6%) were observed, all
from the OM group.?® The complication rate for the whole
group was 35% (25% and 37% for the early presentation
and delayed presentation groups, respectively). These dif-
ferences, however, did not reach statistical significance.
A systematic review of nine studies by Thornblade et al.
demonstrated an average mortality of 4% after surgery and
2% after NOM.? The same review demonstrated a shorter
hospital stay after NOM than after OM.?

This study demonstrates that delay in operative man-
agement of SBO is associated with a significantly increased
rate of bowel resection, re-laparotomy rate and a longer LOS.
There is also a trend that delay is also associated with higher
ICU usage and longer ICU stay, and a high rate of complex
morbidity and mortality. Other authors have confirmed
that delay before intervention in SBO is associated with
increased morbidity and mortality.®!%1625 Thornblade et al.?
reported lower resection rates in the early surgery group than
in the delayed surgery group. SSI rates were similar and a
longer average LOS for the delayed surgery group.?

NOM of SBO is acceptable in patients with a partial
obstruction due to adhesions or abdominal tuberculosis in
the absence of persistent tachycardia, fever, leucocytosis,
metabolic acidosis, septic shock, persistent or progressive
abdominal pain and tenderness, or peritonism.'3>?> This
involves keeping the patient nil by mouth, nasogastric tube
insertion where necessary, initiation of anti-TB treatment in
cases of abdominal TB,’ and regular clinical and radiological
evaluations for improvement or deterioration.?”-?® Oral feeds
are introduced when symptoms and signs abate. In this
study, 59 patients were candidates for NOM. The success
rate following NOM was 72.4%, and there was no difference
between early and delayed presenters. The role of NOM in
patients with delayed presentation has not been described



in the literature. The observed success rates in the delayed
group are said to be related to obstructive morphology,
namely matted adhesions versus adhesive band.»* The
average duration of NOM for this study was 3.15 days in
this series. Although evidence for the optimal duration of
NOM is absent, most authors suggest that NOM should not
extend beyond 3-5 days for non-resolving SBO, even in the
absence of clinical deterioration.?>1

Current management guidelines support the use of water-
soluble contrast meal and follow-through as an adjunct to
NOM.3330 This improves time to bowel function recovery
and reduces overall hospital stay.’® The dose is 50 to 150
ml given orally or via nasogastric tube, on admission or at
48 hours of unsuccessful NOM. The likelihood of treatment
success is demonstrated by the presence of contrast at the ileo-
caecal junction as visualised on an erect abdominal X-ray.>
Failure of progress is diagnostic of complete obstruction and
is an indication for operative intervention.!*> In the current
study, a Gastrografin meal and follow-through was given in
60 patients, and it influenced decision-making in 56 patients.
The earlier the Gastrografin meal and follow-through is
given, the sooner the diagnosis of complete SBO is made,
thus avoiding further delays. The use of Gastrografin in this
study was limited to differentiating partial from complete
SBO. It is crucial that the patient is adequately hydrated
before this investigation is undertaken.’®

Current management guidelines recommend abdominal
CT scan for all patients with suspected SBO to confirm
SBO and assess the risk of small bowel ischaemia.!?
Furthermore, abdominal CT scan has a value in patients
posing a diagnostic dilemma and those with a history
of malignancy, prior irradiation or those with possible
abdominal TB.'? Abdominal CT is, however, of limited
availability in resource-challenged settings, and, in this
study, it was necessary for 20 patients where it was useful
in defining the presence, cause, the site and degree of SBO.
Most notably, the turnaround time for this investigation
was long, a common issue in resource-limited settings. In
patients who present with a possibility of undiagnosed
underlying malignancy, it is advisable to perform this
investigation in patients who respond to NOM even on an
elective basis.?®3!

Conclusion

The leading cause of SBO in adult patients in our region
is adhesions from previous operations followed by hernias.
Most patients present late and/or are delayed by the referral
process. Delayed presentation was associated with higher
resection rate, higher critical care admission and prolonged
hospital stay. Morbidity and mortality rates were higher in
the delayed groups although the difference in morbidity and
mortality did not reach statistical significance. While NOM
is appropriate in selected cases, proper clinical evaluation
and use of further imaging modalities may be invaluable
in deciding on the need for surgery. We encourage active
preventive measures, including early repair of hernias,
improved education for patients at risk and heightened
awareness at primary health care level to ensure early
diagnosis and early referral to centres with appropriate
surgical facilities.
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