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Background. The rising incidence of HIV/AIDS has resulted in a resurgence of abdominal tuberculosis (TB) in HIV-positive patients in South
Africa. These often debilitated patients frequently present with acute complications requiring surgery.
Methods. A prospective audit of all patients with abdominal TB undergoing emergency laparotomy was conducted. From January 2008 to
June 2010, 49 patients had emergency laparotomy and specimens obtained from them were diagnostic of TB. Twenty-five were males and 24
females, with a median age of 32 years (range 2 - 62). Thirty-nine patients were HIV-positive (79.6%).
Results. Intra-operative findings were bowel perforations in 13 cases, small-bowel obstruction in seven, a frozen abdomen in ten, and enlarged
lymph nodes and an ileocaecal mass in 19. Eleven patients (22.4%) underwent small-bowel resection and eight (16.3%) right hemicolectomy.
Eighteen patients (36.7%) ended up with stomas, 14 (28.6%) had re-laparotomies, and 18 (36.7%) were admitted to the intensive care unit.
Twenty-three patients (46.9%) required blood transfusion and 15 (30.6%) total parenteral nutrition. Three patients (6.1%) developed an
enterocutaneous fistula and 19 (38.8%) died. Pre-operative illness severity indices of acidosis, anaemia and hypo-albuminaemia were
significant predictors of death, but mode of presentation and surgical interventions were not.
Conclusion. Laparotomy as currently practised for the ‘acute abdomen’ in patients with suspected HIV and abdominal TB is associated with
very high morbidity and mortality, which is related to pre-operative severity indices. More liberal use of imaging may define cases in which a
more conservative approach could improve outcome.
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South Africa (SA) has a quarter of the HIV/AIDS
disease burden in sub-Saharan Africa and a sixth of
the global burden.[1] Approximately 80% of patients
with tuberculosis (TB) in SA are HIV-positive, and
these co-infected individuals are more likely than
HIV-negative TB patients to have smear-negative pulmonary or
extrapulmonary TB.[2] Abdominal TB is the sixth most common
site of extrapulmonary TB, in the range of 11 - 16%,[3,4] and is
difficult to diagnose clinically. It has been reported that the hospital
prevalence of HIV infection in the adult surgical population in SA
is as high as 39%.[5] These statistics attest to the increasing burden
of the disease in our institutions. Patients frequently present with
features of an acute abdomen on the background of chronic illness.
In this heterogeneous group of patients laparotomy is performed
primarily to treat the acute abdomen and secondarily to establish
the diagnosis. We decided to carry out an institutional analysis
of the outcome of emergency laparotomy for abdominal TB in a
population with a high prevalence of HIV/AIDS.

histopathologically or microbiologically proven TB were analysed
and followed up during the study period and their outcomes were
evaluated. The study was conducted at Edendale Hospital (EH),
Pietermaritzburg, an 860-bed district and regional hospital in a
semi-urban area in the province of KwaZulu-Natal, SA, which
serves a mainly black African population of 1.6 million people.
EH is also a referral centre for TB patients from local clinics
and district hospitals. The study was approved by the EH Ethics
Committee and the Biomedical Research Ethics Committee of the
University of KwaZulu-Natal.

Methods

From January 2008 to June 2010, 190 patients with suspected
abdominal TB were identified. In 49 cases the diagnosis was
confirmed histologically from specimens obtained at emergency
laparotomy: there were 25 males and 24 females, median age 32

A prospective database was maintained of all patients with
suspected and confirmed abdominal TB from January 2008 to June
2010. Those who underwent an emergency laparotomy and had
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Statistical analysis

Descriptive statistics were used. Demographic data were expressed
as means with 95% confidence intervals (CIs). In the case of
quantitative data, means and 95% CIs were reported around sample
estimates. Fisher’s exact test (two-tailed) was used for differences in
proportions. A p-value of ≤0.05 was considered significant.

Results

Table 1. Operative findings, procedures and outcome
Complications, n

Death
n

3

ICU
admission
n
10

2

1

1

2

-

1

2

5

-

-

-

5

5

3

4

5

18

19

Operative findings

Total
n

SBR
n

HC
n

Stoma
n

ECF

AL

WI/WD

Hernia

Perforation

13

8

3

10

1

1

2

Obstruction

7

3

3

4

-

1

Frozen abdomen

10

-

-

2

2

1

Glands/mass

19

-

2

2

-

Total, N

49

11

8

18

3

7

SBR = small-bowel resection; HC = hemicolectomy; ECF = enterocutaneous fistula; AL = anastomotic leak; WI/WD = wound infection/wound dehiscence;
ICU = intensive care unit.

years (range 2 - 62). There were four
children, aged 2, 2, 9 and 11 years. Thirtynine patients were HIV-positive (79.6%),
two were HIV-negative, and the rest refused
testing. CD4+ counts were known in seven
patients (mean 91 cells/µl; range 17 - 200),
eight patients were on antiretroviral therapy,
and four patients were already on empirical
TB therapy. The median hospital stay was 14
days (range 8 - 28).
Thirty-seven patients (75.5%) presented
with abdominal pain, distension, vomiting
and signs of peritonism. Twelve patients
(24.5%) presented predominantly with
features of bowel obstruction, i.e. abdominal
pain, distension and constipation.
All the patients had a chest radiograph.
Free air under the diaphragm was present
in nine, and four had pulmonary infiltrates
suggestive of TB. Abdominal radiographs
showed dilated loops of bowel suggestive
of bowel obstruction in 12 cases. Six
patients had a computed tomography
(CT) scan: three showed features of bowel
perforation, and the rest showed mesenteric
lymphadenopathy, free fluid and evidence
of bowel wall thickening. The mean
haemoglobin level was 8.8 g/dl (range 6 11.8); 23 patients had a haemoglobin level
of <8 g/dl and received blood transfusions.
Arterial blood gas measurement identified
22 patients with metabolic acidosis. The
mean serum albumin level was 13 g/l (range
8 - 32). Fifteen patients required total
parenteral nutrition (TPN).
The operative findings, procedures and
outcomes are detailed in Table 1. Bowel
perforations occurred in 26.5%, most
commonly of the ileum. Of the 73.5% with
obstructive symptoms, the majority had
enlarged mesenteric lymph nodes, seven

Table 2. Analysis of potential factors related to mortality
Survivors (N=30)
n (%)

Deaths (N=19)
n (%)

p-value

Intra-abdominal mass

14 (46.7)

5 (26.3)

0.2302

Female gender

11 (36.7)

13 68.4)

0.0421*

Bowel perforation

6 (20.0)

7 (36.8)

0.3193

Bowel obstruction

5 (16.7)

2 (10.5)

0.6909

Frozen abdomen

5 (16.7)

5 (26.3)

0.4799

Hb <8 g/dl

10 (33.3)

13 (68.4)

0.0214*

Albumin <20 g/l

10 (33.3)

16 (84.2)

0.0010*

Acidosis present

8 (26.7)

14 (73.7)

0.0027*

ICU admission

7 (23.3)

11 (57.9)

0.0316*

TPN required

5 (16.7)

10 (52.6)

0.0117*

Bowel resection

11 (36.7)

8 (42.1)

0.7688

Stoma

9 (30.0)

9 (47.4)

0.2416

Enterocutaneous fistula

2 (6.7)

1 (5.3)

1.0000

Anastomotic leak

0 (0)

3 (15.8)

0.0526

Mode of presentation

Illness severity

Surgery and complications

Hb = haemoglobin; ICU = intensive care unit; TPN = total parenteral nutrition.
*Significant p-value.

had a clear-cut level of obstruction, and the
remainder had a ‘frozen’ abdomen. Eleven
small-bowel resections and eight right
hemicolectomies were performed. The rest
of the patients had only lymph node or
omental biopsies. Eighteen patients (36.7%)
ended up with stomas, but only two had a
primary bowel anastomosis.
Of the 18 patients (36.7%) who were
admitted to the intensive care unit (ICU),
14 required re-laparotomy, with ten patients
returning to theatre on two or more
occasions. Ten patients were discharged

with a stoma and five with ventral hernias.
Septic morbidity was associated with
three enterocutaneous fistulas and three
anastomotic leaks. Seventeen of the 19
patients who died were HIV-positive and
included two children. Table 2 analyses the
factors potentially associated with death.
Female gender and the pre-operative
severity indices acidosis, anaemia, hypoalbuminaemia, TPN requirement and
ICU admission were significant predictors
of death. Mode of presentation, surgical
interventions and complications did not
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predict mortality. Follow-up was very poor. Only 12 of the survivors
could be contacted telephonically after their initial postoperative
surgical review. They were well and receiving their TB medications.
Two underwent uncomplicated closure of their stomas.

Discussion

The number of patients with abdominal TB appears to be increasing.
This is evidenced by an earlier publication from a sister institution
in the same province documenting a series of 67 patients with
abdominal TB.[6] In this series 34% of the patients were HIV-positive,
and in the remainder their HIV status was unknown. Most of the
patients (79.6%) in our series were HIV-positive. Several series
have failed to report on HIV status,[7-9] but reports from Zambia,[10]
Nigeria[11] and India[12] indicate abdominal TB and HIV co-infection
rates of 16%, 14% and 50%, respectively. However, none of these
series included any patients who underwent laparotomy. Similar to
other series,[7,13] our patients were generally in their 4th decade with
only 10% aged <20 years. Only four patients (8.2%) in our series had
radiological features of pulmonary TB, which is half that reported by
others.[6,14]
Small-bowel stricturing was the most common finding (50%)
reported by Baloch et al.[8] and Akbar et al.,[9] but only 14% of our
patients presented with a bowel obstruction secondary to a discrete
stricture. Baloch et al.[8] and Akbar et al.[9] performed stricturoplasty
in 48% and 36% of cases, respectively. Stricturoplasty was not
performed at all in our series as oedematous bowel and systemic
hypo-albuminaemia in our patients made it clinically unsafe. For
similar reasons we were reluctant to perform primary anastomosis
(4.1%) which is in stark contrast to the 36% rate in Khan et al.’s[15]
series. Anastomotic leak and the development of an enteric fistula
are associated with enteroclysis and enterostomy, which should be
avoided if at all possible.[16]
Twenty-nine patients (59.2%) in our series were found to have
either a surgically inaccessible ‘frozen’ abdomen or mesenteric
lymphadenopathy, whereas this occurred in less than 10% of the
series reported by Akbar et al.[9] Nafeh et al.[17] did not have any
patients with mesenteric lymphadenopathy, whereas Clarke et al.[6]
and Baloch et al.[8] found mesenteric lymphadenopathy in 23% and
27% of their patients, respectively. Mesenteric lymphadenopathy
was the most common operative finding in our series. Among our
patients with ‘frozen’ abdomens and lymphadenopathy there were
four stomas (13.5%), seven ICU admissions (24.1%) and ten deaths
(34.4%). Laparotomy was associated with significant morbidity in
our cohort. In addition, the mortality rate was significantly higher
in our series (38.8%) than in the published literature.[7,8,14]
Factors significantly associated with death in our setting were
pre-operative severity indices that attest to both acute and sustained
inflammatory responses. When these are evident on presentation,
it is prudent to consider further investigation prior to surgery. This
may avoid a non-therapeutic laparotomy, particularly in patients
presenting without signs of peritonitis. Ultrasound and CT scans
and gastrointestinal contrast studies were used infrequently in our
series because our patients presented as acute surgical emergencies.
More liberal use of CT scanning may provide supportive evidence
of abdominal TB. Peripheral rim enhancement with central necrosis
is very characteristic of tuberculous lymphadenopathy.[18,19] CT can
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also provide valuable information regarding the level of obstruction,
localised perforation, or intra-abdominal collections that may be
amenable to percutaneous drainage, and may allow re-assessment of
the need for laparotomy and enable a more conservative approach to
diagnosis and management, the use of laparoscopy and endoscopy
to obtain tissue samples.[20]

Conclusions

Laparotomy is currently an option employed for the ‘acute abdomen’
in patients with suspected HIV and abdominal TB. In view of the
high mortality and morbidity rates associated with laparotomy for
abdominal TB, emergency surgery should be reserved for patients
with convincing radiological or clinical evidence of perforation.
However, in those who present with acidosis and significant
anaemia or hypo-albuminaemia, and an unresolving sub-acute
small bowel obstruction is the most likely diagnosis, more detailed
investigations and minimally invasive sampling should be carried
out if feasible. This will help in deciding whether to opt for a
conservative trial of anti-TB therapy with intravenous nutritional
support or proceed to a laparotomy with its attendant risks.
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