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Abstract: Tuberculosis remains (TB) to be one of the most common causes of child morbidity and
mortality. Abdominal TB is not frequently diagnosed and, although its incidence is not definitively
established, there are data that seem to indicate that it accounts for approximately 1-3% of all pediatric
TB cases and for no more than 10% of those with extrapulmonary manifestations. It seems, however,
that abdominal TB is significantly more common than usually thought as signs and symptoms are
non-specific and may mimic other diseases. The delayed or wrong diagnosis of pediatric abdominal
TB can have dramatic consequences as they can lead to untreated TB with miliary dissemination,
unnecessary surgery, or dangerous drug therapies. This report describes five cases of abdominal TB
diagnosed among 216 pediatric patients admitted for TB in Italy from 2011 to 2021. Our cases evidence
that abdominal TB is a complex and potentially very severe disease that, when not appropriately
diagnosed, may be associated with severe complications and prolonged anti-TB therapy. Discussion
among specialists is crucial to achieve an early diagnosis and to promptly start the anti-TB treatment.
Further studies are needed to clarify the appropriate duration of therapy as well as management of
MDR abdominal TB cases.

Keywords: abdominal tuberculosis; anti-infective therapy; Mycobacterium tuberculosis; pediatric
infectious diseases; TB; tuberculosis

1. Background

Tuberculosis remains (IB) to be one of the most common causes of child morbidity
and mortality. The World Health Organization (WHO) has estimated that in 2021, more
than 550,000 children fell ill with TB and that TB was the main cause of death in 224,000
children [1]. Although most pediatric TB cases and deaths have occurred in the developing
world, particularly in South East Asia, Africa and the Western Pacific, a nonmarginal
number of cases has been diagnosed in industrialized countries, particularly in Europe [1].
A strong contribution to increasing the importance of TB in pediatrics also has had evidence
that even in countries with the lowest incidence of TB treatment of the disease can be
significantly complicated by the emergence of multidrug-resistant (MDR) M. tuberculosis
strains [2]. This explains why research on pediatric TB is of interest to many health
authorities. To assure the best approach to children with TB, an improvement in the
monitoring of TB epidemiology, clinical manifestations and response to therapy is strongly
suggested [3]. Particular attention should be paid to extrapulmonary manifestations.
Regions with low TB prevalence account for about 20% of all the pediatric TB cases,
and because of their nonspecific clinical presentation, they can be diagnosed and treated
very late and have a very unfavorable evolution [4]. Lymph nodes, meninges, and the
musculoskeletal system are the most common sites of extrapulmonary TB. Abdominal
TB is less frequently diagnosed, and although its incidence is not definitively established,
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there are data that seem to indicate that it accounts for approximately 1-3% of all pediatric
TB cases and for no more than 10% of those with extrapulmonary manifestations [5,6]. It
seems, however, very likely that abdominal TB is significantly more common than what
was usually thought. It can present with very different signs and symptoms because TB
can affect the abdominal lymph nodes, intestine, peritoneum, liver, spleen, and kidney
at the same time or separately [7-11]. These different clinical manifestations frequently
have an insidious onset without constitutional signs and symptoms [12], and can mimic
manifestations of other abdominal diseases, mainly intestinal perforation, appendicitis,
and Crohn’s disease [13]. All these factors make it possible that many abdominal TB cases
escape precise identification, especially in the first phases of the disease. On the other hand,
the risk that a relevant part of abdominal TB may be underdiagnosed seems confirmed by
the evidence that 37.5% of children admitted to the hospital and later died for lung TB had,
at autopsy, signs of a previously undiagnosed intestinal infection [14].

The delayed or wrong diagnosis of pediatric abdominal TB can have dramatic conse-
quences as they can lead to untreated TB with miliary dissemination, unnecessary surgery,
or dangerous drug therapies. This report describes five cases of abdominal TB in children
that can be helpful to improve the diagnostic and therapeutic approach to this potentially
very severe disease.

2. Case Presentation

We collected data from 216 pediatric patients admitted for TB in Bambino Gesu
Children’s Hospital-Infectious disease Unit in Rome from 2011 to 2021. Five cases of
abdominal tuberculosis from this cohort have been reported and described below.

Case 1. A female 12 years and 3 months old, from India, received the BCG vaccine at
birth. Index case was not known. She presented with acute abdomen, complaining of lower
quadrant colic abdominal pain for four days and vomiting. Initial differential diagnosis
included sub-occlusion and acute appendicitis. Abdominal X-ray and ultrasound were
performed, confirming occlusion/sub-occlusion due to the presence of air-fluid levels.

The computed tomography (CT) scan showed multiple and non-conglobate lombo-
aortic lymphomegalies found in the hepato-gastric ligament, the hepatic ilo, and in the
mesentery along the ileocolic vessels as well; adipose tissue in the mesentery appeared
mildly hyperdense and nodular. Small bowel loops looked moderately distended by
fluid with thickened and edematous walls; a small quantity of free fluid was found in
the abdomen.

On day two of admission, exploratory laparotomy was performed, adhesions were
detached and ascitic fluid was drained. Surgery highlighted both visceral and parietal
peritoneum to be very thickened and fleshy in consistency, with small hard and whitish
nodules along the omentum (tuberculoma) and omentum-—peritoneal adhesions.

Bowel loops were distended by fluid content, with edematous, extremely friable, and
easily bleeding walls; several viscero-visceral adhesions were found, one of which was
restricting one ileal loop. The same lesions were affecting the ovaries.

The histological examination described fibro-fatty tissue with epithelioid granulomas
and multinucleated giant cells and central calcification but no signs of necrosis.

Considering all the investigations performed, the patient was diagnosed with general-
ized hematogenous tuberculosis, affecting the spine, soft tissues, the superior and inferior
diaphragmatic lymph nodes, lungs, and the mediastinum.

The Mantoux tuberculin skin test (TST) and the Quantiferon test were positive.
M. tuberculosis was found by the polymerase chain reaction (PCR) test and culture on
the sputum, although the acid-fast bacillus smear was negative.

A quadruple anti-TB regimen was given for two months, with isoniazid, rifampicin,
levofloxacine and ethambutol; the considered resistance to pyrazinamide was revealed by
the antibiogram. Dual therapy with isoniazid and rifampicin (I-R) was extended for one
year due to concerns that the 6-month duration may not be adequate to achieve cure and
prevent relapse after the end of treatment.
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The girl received prophylactic supplementation with vitamin B6 for neuritis prevention
and she required one red blood cell transfusion. She developed iatrogenic liver injury with
elevations of AST, ALT, and gamma-GT that required a temporary reduction in the antibiotic
doses; furthermore, allopurinol (10 mg/kg/day) was needed to control hyperuricemia.

The patient completed her 12-month follow-up after the end of therapy and fully
recovered without any other complications.

Case 2. A male 15 years and 9 months old, from the Philippines, received the BCG
vaccine at birth. Index case was not known. The boy presented with a history of colic
abdominal pain, anorexia, low-grade fever, and weight loss of 7 kg in two months. An
abdominal X-ray and ultrasound showed distended colonic and jejunal-ileal loops, air-
fluid levels, and free fluid, which was compatible with bowel obstruction. The CT scan
confirmed this finding, with thickening of the ileal loop walls, mild periportal edema, and
multiple mesenteric adenopathies.

A total of 24 h after admission, laparotomy was performed, with deflation of the loops,
aspiration of intestinal content, and consequent ileostomy. A manual examination revealed
the ileal loops to be bulky, distended, and attached to the pelvi and to the omentum.
Moreover, several hard, whitish, not-mobile nodules were found on the mesentery and
ileal loops (tuberculoma).

A histopathological analysis of mesentery and of the lymph nodes showed granulo-
matous inflammation with multinucleated giant cells and caseous necrosis. Peritoneal fluid
contained neutrophils, small lymphocytes, macrophages, and a few reactive mesothelial
cells. Culture was not performed.

The abdomen was the only site affected by the disease. Quantiferon was positive; TST
was not performed.

Lacking susceptibility testing, the anti-TB therapy was started with isoniazid, ri-
fampicin, pyrazinamide, and ethambutol for two months, followed by I-R for ten months.
Supplementation with vitamin B6 and vitamin D was given. The patient required one
albumin infusion. He developed liver injury and hyperuricemia.

As a result of the surgery, he developed short-bowel syndrome and still requires
the ileostomy: surgical recanalization has been scheduled for the next months. After the
discharge, he was admitted again twice for bowel obstruction due to the adhesions.

Case 3. A female 10 years and 7 months old from Romania received the BCG vaccine
at birth. The index case was the grandmother.

One month before her arrival in Italy, she was admitted in her own country. The initial
clinical and radiological suspicion was acute appendicitis due to fever, vomiting, and right-
side abdominal pain, so she underwent appendectomy. The Ziehl-Neelsen stain performed
on the biopsy of the appendix was positive for acid fast bacilli so she was diagnosed as
intestinal TB.

She was taken to our hospital where an abdominal ultrasound detected small ovalar,
enlarged mesenteric lymph nodes, mostly in the right iliac fossa, with no other abnormali-
ties affecting the loops and no free fluid. An abdominal CT revealed hepatomegaly and
confirmed multiple adenopathies within the mesenteric adipose tissue.

A histopathological analysis conducted in our facility confirmed the finding of chronic
granulomatous lymphadenitis with multinucleated giant cells; the intestinal samples were
affected as well by active granulomatous transmural inflammation with leukocyte infiltra-
tion, superficial ulcers, several eosinophils in the mucosa, and submucosa; additionally,
rare granulomas with caseous necrosis were detected.

TB foci were localized in the gut. The Quantiferon was positive; TST and biopsy
culture were not performed. The patient received isoniazid, rifampicin, pyrazinamide, and
ethambutol for two months, followed by I-R for ten months for fear of relapse after the end
of the traditional 6-month therapy. Supplementation with vitamin B6 and vitamin D was
given. The girl developed liver disease.

She carried on the follow-up in her home country.
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Case 4. A female 14 years and 10 months old from Pert; she had not received the BCG
vaccine in the past. No index case was recognized.

The disease started with epigastric and right fossa pain, diarrhea, anorexia, and weight
loss of approximately 7 kg in the last year.

Abdominal ultrasounds (USs) and CT revealed parietal thickening of abdominal loops
and partial loss of wall stratification of the last ileal loop, of the caecum, and ascending
colon with several reactive lymphadenopathies.

Colonoscopy was performed because of a suspicion of Crohn disease, showing multi-
ple, non-confluent aphthoid ulcers and micro polyps in the terminal ileum; the caecum and
proximal transverse colon looked edematous with linear and confluent ulcers. No stenosis
was described. The ileocecal valve, the terminal transverse colon, the descending colon, the
sigmoid colon, and the rectum were free from disease.

Both PCR and cultures conducted in the stool sample were positive for M. tuberculosis.
Histological analysis showed chronic inflammation with rare multinucleated giant cells,
decreased crypt density, and crypt distortion in the terminal ileum, caecum, ascending,
and transverse colon. Furthermore, a dense neutrophilic, eosinophilic, and plasmacytic
infiltrate was found in the lamina propria and in the epitelium; this was associated with
cryptic abscess but no epithelioid granuloma.

The Ziehl-Neelsen stain was negative. After paraffin extraction, a high-sensitivity
quantitative PCR test was performed, detecting M. tuberculosis DNA on the caecum and
ascending colon mucosa. The point of insertion 156110 was used as a genetic marker and
3030/10° cell copies of DNA were found. The girl was affected by bilateral cavitating
pulmonary tuberculosis and M. tuberculosis was isolated from the sputum as well.

The Quantiferon test and TST showed positive results.

Anti-TB therapy based on isoniazid, rifampicin, pyrazinamide, and ethambutol was
carried on for two months, followed by I-R for ten months for fear of relapse after the
end of the traditional 6-month therapy. Supplementary vitamin B6 and vitamin D were
given. Clinical improvement was achieved with a course of oral prednisolone for 8 weeks
associated with a lactose-free diet and a special milk formula for Crohn’s disease (Modulen).
In this case, the girl developed lower limb paraesthesia that responded to ibuprofen and to
vitamin B6 supplementation.

During the 12-month follow-up after the end of therapy, no other complications have
been reported.

Case 5. A male 11 years and 3 months old from Pakistan received the BCG vaccine at
birth. He was affected by congenital bilateral sensorineural hearing loss and pigmentary
mosaicism. No index case was recognized.

The starting symptoms included progressive fatigue, chest pain, epistaxis, and diarrhea.

Abdominal US revealed multiple mesenteric and para-aortic lymphadenopathies
complicated with calcification and colliquative necrosis, and thickening of the last ileal loop
and of the appendix. A CT scan confirmed the severe parietal thickening involving the
last ileal loop, the ileo-caecal valve, the caecum, the appendix, and the proximal ascending
colon with concomitant dishomogeneity of the peri visceral fatty tissue. The US finding
concerning the lymph nodes was confirmed too, especially in the mesentery and along the
ileocolic vessels. In this case, the infection was systemic, involving the brain, lungs with
cavitary form, mediastinum, neck, and axillary lymph nodes.

The acid-fast bacillus smear, PCR, and culture in the sputum were all positive for
M. tuberculosis. The TST and Quantiferon were positive.

The standard four-drug regimen was given for two months and completed by I-R for
ten months fearing relapse after the end of the traditional 6-month therapy. The patient
received vitamin B6 and vitamin D supplementation and she required one red blood cell
transfusion.

The patient completed her 12-month follow-up after the end of therapy without any
other complications.

Table 1 summarizes characteristics of abdominal TB in these five children.
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Table 1. Characteristics of abdominal tuberculosis (TB) in five children.
Ca A Sex Origin BCG Index Underlying | Symptoms 1{“43111;;) rgﬁy aindl Radiological Examination Histological Other Thera Outcom
se 8¢ € & Vaccine Case Disorders of Onset Exa(:nir(:a(:{go Icla adiologic atio Examination Localizations erapy utcome
12 months of
Abdominal X-ray: bowel Hematogenous therapy
Neutrophilic occlusion/subocclusion tuberculosis, Quadruple
leuk pt ; (presence of air-fluid levels). affecting the anti-TB regimen
Lower eu 9?{ 0815, ¢ Abdominal CT scan: multiple Fibro-fatty ti ith spine, the soft for 2 months
quadrant T1SINg MAEXES o and non-conglobate ibro-fatty tissue w1 tissues, the (pyrazinamide
. inflammation, . . epithelioid granulomas . .
1 12 . Not colic o, . lombo-aortic lymphomegalies . . superior and substituted No
(3/12) F India Yes No ; positive gastric ; R and multinucleated giant e . -
known abdominal . and in hepato-gastric ligament, . inferior di- with complications
. aspirate, - ¢ . cells with central . .
pain, i hepatic ilo and in the mesentery; PP aphragmatic levofloxacin for
K positive TST test, L calcification N
vomit ositive small bowel loops distented by lymph nodes, resistance)
Qua}r)uiferon test fluid with thickened and the lungs, Dual therapy
edemayous walls; free fluid in and the (I-R) was
the abdomen. mediastinum. extended for 1
year
Coli Neutrophilic Abdominal X-ray: bowel Short-bowel
olic leukocytosis, X X
abdominal rising indexes of occlusion/subocclusion Granulomatous 12 months of syndrome
in inﬂgmm tion (presence of air-fluid levels). inflammation with therapy Carrier of
lovxl?—a ra/ de ah 6_1 on Abdominal ultrasound: multinucleated giant cells Quadruple ileostomy
The Not fex%er oalbun}llg'lemia distended colonic and and caseous necrosis. anti-TB regimen (awaiting
2 15(9/12) M Philippines Yes known No anorex/ia increased fecal/ jejunal-ileal loops Peritoneal fluid contained No for 2 months surgical re-
143 weight 105’5 calprotectin Abdominal CT scan: bowel neutrophils, small Dual therapy canalization)
(7gk in TS"IF test n t, occlusion with thickening of the lymphocytes, (I-R) was Two bowel
twgo or foiineg ileal loop walls, mild periportal macrophages and few extended for 1 obstruction
months) p ositive ’ edema and multiple mesenteric reactive mesothelial cells. year due to the
Qua}r:;tiferon test adenopathies. adhesions
Abdominal ultrasound: small Chronic granulomatous 12 months of
ovalar lymph nodes in lymphadenitis with therapy
Right-side TST test not N . N . . . Quadruple
. mesenteric adipose tissue and in multinucleated giant cell - .
G abdominal performed, L anti-TB regimen
. rand- X o the right iliac fossa. and granulomatous Lost to
3 10 (7/12) F Romania Yes No pain, positive . . . . No for 2 months
mother . Abdominal CT scan: transmural inflammation follow-up
fever, Quantiferon test h . . Dual therapy
e epatomegaly and multiple and superficial ulcers;
vomiting . s . (I-R) was
adenopathies within the rare granulomas with
S . . extended for 1
mesenteric adipose tissue. caseous necrosis year
Neutrophilic Abdominal CT scan: parietal Chronici .
; . . : ronic inflammation
Epigastri leukocytosis, thickening of abdominal loops, nd multinucleated giant
pigastric rising indexes of partial loss of wall stratification a o g 12 months of
and infl N £ the last ileal 1 £ th cells, dense inflammatory th
ioht-side in! Aa_mmatlor}, (o) e last ilea ooP, of the lvmphoplasmacellular erapy
gty positive gastric caecum and ascending colon ymphop Quadruple
abdominal N X C infiltrate, neutrophilic Bilateral " .
14 N . aspirate, with several reactive . s s anti-TB regimen
N ot pain, . and eosinophilic cavitating No
4 F Peru No No . hyp- lymphadenopathies. o . for 2 months P
(10/12) known diarrhea, ! . . . granulacitic cells in the pulmonary complications
. oalbuminemia, Colonoscopy: multiple, . . ! Dual therapy
anorexia, . - lamina propria and tuberculosis
. increased fecal non-confluent aphthoid ulcers . . g . (I-R) was
weight loss . . . - intraepitheliumwith
ko i calprotectin, and micro polyps in the terminal i extended for 1
(7 kg in last ositive TST test, ileum; edema of caecum and aspects of cryptitis ear
ear) p i ’ . . (rarefied and dysmorphic) b
Y positive proximal transverse colon with

Quantiferon test

linear confluent ulcers.

and cryptic abscesses.
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Quantiferon test

visceral fatty tissue. Multiple
lymph nodes in the mesentery
and along the ileocolic vessels.

. Laboratory and . .
.. BCG Index Underlying | Symptoms . . . . . R Histological Other
Case Age Sex Origin Vaccine Case Disorders of Onset Méil;t;l:ilzla(t)ig;;al Radiological Examination Examination Localizations Therapy Outcome
Abdominal US: multiple
mesenteric and para-aortic
Rising in indexes lymphadenopathies with
of inf%ammation calcification and colliquative Systemic 12 months of
Congenital positive gastric 4 necrosis, thickening of the last infection therapy
bilateral Diarrhea, aspirate, ileal IOOR anld of the appendix. invqlvi?g the Quadruple
not | Sensorineu- | progressive hypo- arieal thickening of he st withsavitagy | ETBIEmen |,
5 11 (3/12) M Pakistan yes ral hearing fatigue, albuminemia, P ening No y for 2 months c .
known K R ileal loop, the ileo-caecal valve, form, complications
loss and chest pain, increased fecal . o Dual therapy
. N . X the caecum, the appendix and mediastinum,
pigmentary epistaxis calprotectin, . . (I-R) was
- i the proximal ascending colon neck, and
mosaicism positive TST test, ith . il extended for 1
ositive with concomitant ) axillary year
P dishomogeneity of the peri lymph nodes

CT, computed tomography; TST, tuberculin skin test; US, ultrasound.
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3. Discussion

This paper describes five cases of pediatric abdominal TB, three with secondary
involvement and two with primary abdominal TB. Although the number of studied children
is too small to allow for conclusions on the true incidence of primary abdominal TB, it
is enough to underline the importance of an accurate evaluation of all the children with
abdominal discomfort, especially when laboratory findings indicate TB infection, and they
were living in countries with high incidences of TB.

It should be highlighted that in most developing countries, TB is very common,
children are immunized with the BCG vaccine at birth, and differentiation of those with
active TB and those without infection can preferably be made using T-cell-based interferon-
gamma release assays (IGRAs). These tests can also be useful for the identification of
patients with TB infection and abdominal TB involvement that could be confused with
gastrointestinal diseases of other origins but presenting with similar symptoms. Crohn’s
disease was initially considered among the potential illnesses from which one of the patients
here reported could be suffering from, but the positive of the IGRA test, allowed, together
with medical images, to make the right diagnosis. Moreover, abdominal TB should be
considered for any child suffering from prolonged unexplained abdominal problems, even
if clinically marginal. It cannot be forgotten that most of the abdominal TB cases present
with abdominal pain are eventually associated with abdominal distension and constipation
or diarrhea and vomiting, and the signs and symptoms commonly ascribed to TB as fever,
weight loss, fatigue, and nocturnal sweating develop later [15]. Abdominal US to evaluate
lymph nodes is essential [16-18] and, in positive cases, CT may add information not only
on lymph nodes and the compression they exert on the adjacent structures, but also on
the thickening of the peritoneum or the intestinal wall and the loss of the regular wall
stratification of the loops [19-21].

The cases of pediatric abdominal TB described in this paper highlight how difficult the
identification of the disease can be and how important it can be for an early diagnosis in
order to prevent an uncontrolled evolution with development of severe abdominal damage
associated with potential long-term effects into adulthood [11,22]. All the reported cases,
regardless of the primary or secondary pathogenesis, had significant intestinal, lymph
nodal, and peritoneal changes that seem to indicate a long-lasting previously unknown
or insufficiently treated disease. This seems to be confirmed by the mean age at diagnosis
of these patients. The mean age was 12 years—a value significantly higher than the value
of less than 5 years, of which was found in previous studies [23]. On the other hand,
observational studies have shown that the majority of pediatric TB diseases are diagnosed
in young children that are also more likely to develop disseminated or extrapulmonary TB
than older subjects [24,25].

Two different pathogenetic mechanisms of abdominal TB have been described [26].
The first regard the ingestion of mycobacteria. M. tuberculosis may reach the intestine
through the ingestion of infected sputum coming from the lung of patients with extensive
pulmonary cavitation [25]. Similarly, the ingestion of cow milk infected by Mycobacterium
bovis can be the source of the intestinal infection. In industrialized countries, this last
method of abdominal TB development only exceptionally occurs as infected cattle are
culled and the cow milk is systematically pasteurized [27]. This cannot be excluded
in patients living in developing countries, where these measures are not always put in
place. However, this is not the case for the patients here described, at last for the children
with detailed microbiological evaluation. The second pathogenetic mechanism is the
lymphohematogenous dissemination of M. tuberculosis from an infected site, mainly the
lung with the secondary involvement of abdominal structures. An early diagnosis of
abdominal TB helps to avoid the onset of a dramatic and dangerous acute event. In three
of the five cases reported here, surgery was required to remove intestinal obstruction and
in one of these cases, because of the intestinal resection, short bowel syndrome was caused,
and long-term ileostomy was required. Obstruction is the most common complication
of intestinal TB and is mainly due to hyperplastic cecal mural thickening, ileal strictures,
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and/or adhesions. All these alterations were clearly documented in our patients in whom
lymphadenopathy and peritonitis were also evidenced, confirming that although liver,
spleen, and kidney involvement is relatively uncommon, the simultaneous damage of
intestine, lymph nodes, and peritoneum is frequent [26,27].

The diagnosis of abdominal TB can be strongly suspected on the base of imaging
findings and /or laparoscopy /laparotomy findings, but can only have a definitive confir-
mation when M. tuberculosis is detected in abdominal specimens (i.e., ascites, lymph nodes,
or peritoneal tissue biopsy during surgery) or, in secondary cases, in the respiratory or
gastric secretions through smear microscopy, culture, or molecular biology methods [28].
Moreover, the detection of M. tuberculosis is useful to prescribe the most effective therapy
as the presence of bacterial resistance to commonly used antibiotics can be evaluated [29].
Unfortunately, abdominal TB is often a paucibacillary disease [15]. Furthermore, smear
microscopy is poorly sensitive, whereas culture is time-consuming (3-8 weeks) and the
results are frequently negative. In many patients, as shown in case 1 of our series, the
detection of M. tuberculosis could only be possible using molecular methods [30].

Regarding TB treatment, it is recommended that pediatric patients with abdominal TB
receive a four-drug regimen during the intensive treatment phase [31,32]. Although there is
not a clear consensus on the duration of therapy, generally, the administration of isoniazid,
rifampicin, pyrazinamide, and ethambutol within the first two months (intensive phase)
and then isoniazid and rifampicin in the last 4-10 months (i.e., the continuation phase)
represents the therapeutic schedule of choice. We treated our patients for an overall period
of 12 months due to the complicated clinical manifestations at diagnosis. Ethambutol is
included in this regimen because the bacterial load is diagnosed as extremely high and the
presence of ethambutol as a companion drug offers increased protection against bacterial
resistance. Obviously, when laboratory tests indicate a resistance to first-line anti-TB drugs,
adequate modifications must be made [33,34].

4. Conclusions

Our cases evidence that abdominal TB is a complex and potentially very severe disease
that, when not appropriately diagnosed, may be associated with severe complications and
the need for surgical intervention followed by prolonged anti-TB therapy. Discussion
among specialists is crucial to achieve an early diagnosis and to promptly start the anti-TB
treatment because early treatment is one of the most important positive prognostic factors.
Further studies are needed to clarify the appropriate duration of therapy as well as the
management of MDR abdominal TB cases.
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