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INTRODUCTION

Ozlem Ozgur Gundeslioglu,

Derya Alabaz

ABSTRACT

Objective: Abdominal tuberculosis (ATB) is a very rare type of extrapulmonary tuberculo-
sis that occurs as a result of infection of the gastrointestinal tract, peritoneum, lymph nodes,
and solid organs with Mycobacterium tuberculosis or Mycobacterium bovis. In this study,
we aimed to evaluate the clinical, laboratory, radiological, and histopathological features,
diagnostic methods, and prognosis of pediatric cases diagnosed with ATB.

Methods: Thirteen patients diagnosed with ATB in our hospital between January I, 2011,
and January |, 2021, were evaluated retrospectively.

Results: Ten (76.9%) of the patients were females. The mean age was 13.5 years. TST was
positive in 9 patients. Three patients had a history of TB contact. The median time between
diagnosis and onset of symptoms was 45 (15-150) days. The most common presenting
symptom was abdominal pain. Seven of the patients were diagnosed with proven tubercu-
losis. M. tuberculosis grew in cultures of 5 patients. Tuberculosis polymerase chain reaction
positivity was detected in the tissue of two of them. C-reactive protein was high in 9 (69.2%),
sedimentation was high in || (84.6%) patients, albumin value was low in 5 (38.4%), and ane-
mia was present in 10 (76.9%) patients. A single abdominal area was involved in 7 patients,
and multiple abdominal areas were involved in 6 patients. The most frequently involved in-
tra-abdominal area was the peritoneum, and the second was the lymph node. Two patients
had isolated abdomen. Pulmonary tuberculosis accompanied in 9 (69.2%) patients. Eleven
(84.6%) patients underwent laparoscopy. Intra-abdominal abscess complications developed
in | patient. The mean follow-up period was 23 (18-61) months. None of the patients died.

Conclusion: ATB can be easily overlooked because it is very rare, and its clinical findings
are nonspecific. It should be kept in mind in patients with chronic abdominal symptoms.
Although tuberculosis is a preventable disease, the positive effects of early diagnosis and
treatment on prognosis should not be forgotten.

bacillus, and lymphohematogenous dissemination during
pulmonary TB or miller TB.I1 ATB may present with clini-

Estimating the global burden of tuberculosis (TB) in chil-
dren is difficult due to the lack of a standard case definition,
difficulties in making a definitive diagnosis, and the higher
prevalence of extrapulmonary tuberculosis (EPTB)." In
its 2019 report, the World Health Organization reported
that out of an estimated 10 million cases of TB in 2018,
approximately I.1 million (11%) were children under |5
years.l EPTB is more common in children due to the high
risk of lymphohematogenous spread, and clinical manifes-
tations depend on the location of the disease. Abdominal
tuberculosis (ATB) is the infection of the gastrointestinal
tract, peritoneum, lymph nodes, and solid organs with My-
cobacterium tuberculosis or Mycobacterium bovis. ATB
may occur due to reactivation of latent TB, ingestion of TB

cal signs of fever, weight loss, abdominal pain or abdominal
distension, ascites, hepatomegaly, diarrhea, intestinal ob-
struction, and abdominal mass. It is quite rare in children; it
only occurs in 0.3% of all pediatric TB cases.®! Among EPTB
cases, it is detected at a rate of 4%—10%.1! Bacteriological
confirmation can be done in a minority of patients. There-
fore, the diagnosis is usually done based on the history,
clinical, radiological, and histopathological findings.

In pediatric cases, the diagnosis may be delayed for years.
Suspicion of ATB and early diagnosis reduces mortality and
morbidity significantly. In this study, we aimed to evaluate
the clinical, laboratory, radiological, and histopathological
features, diagnostic methods, and prognosis of patients di-
agnosed with ATB.
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MATERIALS AND METHODS

Patients under 18 years who were diagnosed with ATB
in the Pediatric Infection Department between January
I, 2011, and January |, 2021, were included in the study.
The files of the patients were reviewed retrospectively.
Patient’s age, gender, admission complaint and duration,
medical history, physical examination findings, laborato-
ry results, TB contact history, Bacille Calmette-Guérin
(BCG) vaccination status, tuberculin skin test (TST), bi-
lateral chest radiographs, ultrasonography (USG), com-
puterized tomography (CT) findings, histopathological
evaluation results, fasting gastric juice (FGJ) for TB, spu-
tum, abscess, peritoneal fluid, acid-resistant bacillus (ARB)
staining in tissue, tuberculosis polymerase chain reaction
(TB-PCR), TB culture results, antibiotic susceptibility test
in case of growth, method of diagnosis, treatment and du-
ration, complications, surgical procedure, follow-up peri-
od, and prognosis were recorded in the follow-up sheets.

ATB was defined as the infection of various organs of the
abdominal cavity, such as the intestines, peritoneum, lymph
nodes, and visceral organs, alone or in combination with
TB bacillus. Cases with ARB positivity, TB-PCR positivity,
or M. tuberculosis growth in culture were considered as
proven, whereas cases with clinical, histopathological, and
radiological diagnoses, where the bacteriological presenta-
tion of the microorganism was not possible, were evaluat-
ed as possible diagnoses.

TST was evaluated 72 h after the intradermal administra-
tion of 0.1 mL of the purified protein derivative to the
inner surface of the forearm. A value of 15 mm and above
in patients with BCG evidence, |0 mm in those without
BCG vaccination, and 5 mm and above in immunosup-
pressed patients with chronic disease were considered
“positive.”

All patients were started on antituberculosis treatment
with isoniazid (INH, 10 mg/kg/day; max: 300 mg), rifam-
picin (15 mg/kg/day; max: 600 mg), pyrazinamide (30-35
mg/kg/day; max: 2 g), and as the fourth drug ethambutol
(15 mg/kg/day; max: 1.5 g) or streptomycin (15 mg/kg/day;
max: | g). Observed drug side effects were recorded.

Ethical approval of the study was obtained from the local
ethics committee (No. 108, Date: February 12, 2021).

SPSS version 23.0 was used for statistical analysis. Cate-
gorical measurements were summarized as numbers and
percentages, while continuous measurements were sum-
marized as mean, deviation, and minimum—maximum.

RESULTS

Thirteen patients diagnosed with ATB in the pediatric in-
fection department were followed up during the 10-year
period. Three (23.1%) of the patients were males, and 10
(76.9%) were females. The mean age was 13.5 (range 2-17)
years. Four (30.8%) patients were Syrian citizens. Eleven
(84.6%) patients had BCG scars. TST was performed on

all the patients, and 9 (69.2%) were positive. Only | pa-
tient was found to be positive on the IGRA test. Three
(23.1%) patients had a history of TB contact. Admission
symptoms were abdominal pain in 13 (100%), fever in 6
(46.2%), nausea in 6 (46.2%), abdominal distension in 5
(38.5%), diarrhea in 2 (15.4%), and constipation in | (7.7%)
patient. The median time between diagnosis and onset of
symptoms was 45 (15—150) days. The data of the ATB pa-
tients are shown in Table |. C-reactive protein (CRP) was
high in 9 (69.2%) patients, and erythrocyte sedimentation
rate (ESR) was high in |1 (84.6%) patients. Albumin value
was low in 5 (38.5%) patients. Anemia was present in 10
(76.9%) patients. Anti-HIV tests of all patients were nega-
tive. None of them had an underlying disease.

Of the patients, 7 (53.8%) were diagnosed with proven
ATB, and 6 (46.2%) were diagnosed with probable ATB.
FGJ was taken from |2 patients. Three patients were ARB
positive, and M. tuberculosis grew in their cultures (2 FGJ
and | tissue). M. tuberculosis grew only in the cultures of
the other 2 patients (I FGJ and | abscess). TB-PCR pos-
itivity was detected in the peritoneal tissue of 2 patients.
No drug resistance was detected in any patient.

Biopsy was taken from the peritoneum or lymph node of
all patients. In the biopsy results of the patients, 6 (46.2%)
granulomatous inflammation (Gl), 4 (30.8%) calcified gran-
ulomatous inflammation (CGl), and 3 (23.1%) suppurative
granulomatous inflammation were detected.

Of the patients, 7 (53.8%) patients had single, and 6
(46.2%) patients had multiabdominal involvement. The
most frequently involved intra-abdominal areas were peri-
toneal in 9 (69.2%) and lymph nodes in 8 (61.5%) patients.
Intra-abdominal involvement areas are shown in Table 2.

Isolated abdomen was diagnosed in 2 patients, and TB
was diagnosed in | | patients with nonabdominal tissue or
organ involvement. Of the total patients, 9 (69.2%) had
pulmonary, 4 (30.8%) lymphadenitis, 3 (23.1%) pleural, and
| (7.7%) patient had pulmonary + pleural + skeletal TB.
Two-way chest radiographs were taken in all patients. Ten
(76.9%) patients with suspicious appearance were evalu-
ated with lung CT. Their abdominal CT and USG findings
were similar. The lung and abdominal CT findings of the
patients are shown in Table 3.

All patients were started on quartile antituberculosis
treatment. It was determined that hepatitis developed in
3 patients as a treatment complication. When | patient
developed hepatitis for the second time, INH was discon-
tinued, and maintenance treatment was continued with
rifampicin and ethambutol. Due to the narrowing of the
visual field in 2 patients receiving ethambutol, the etham-
butol was discontinued, and streptomycin was started.
The follow-up eye examination was normal. The mean du-
ration of treatment of the patients was 10.15+1.95 (range
6—12) months.

Eleven (84.6%) patients underwent laparoscopy. Two
(15.4%) patients underwent laparotomy. A complication
of intra-abdominal abscess developed in | patient, and a
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second laparotomy was performed (case
3). The mean follow-up period was 23
(18-61) months. Eleven patients recov-
ered without sequelae. Two patients did
not come for follow-up after treatment

interruption. None of the patients died.

DISCUSSION

world. TB in childhood is a preventable
and treatable disease, but when it is not
suspected or the diagnosis is delayed, it
results in mortality and morbidity. It is
diagnosed rather late in children due to
diagnostic difficulties and chronic non-
specific symptoms. Usta et al.! averaged
2.5£1 month (I—4 months) between the
onset of symptoms and diagnosis. Lal et

TB continues to be an important health
problem in Turkey as well as all over the

al.®l averaged 4 (0.5-36 months) months,
and Kilig et all? 109 days (10 days—3

years). In our study, this period was an

average of 45 (15150 days) days. It has
come in sight that clinicians should keep
ATB in mind more frequently in patients

with chronic abdominal symptoms.

Different results have been reported
in the literature regarding age and gen-
der in ATB. It has been reported 50%-—
76%7&10M in females and 54.3%! in

males. In our study, it was more common
in females with a rate of 76.9%. Although

it is generally seen in the adult age group,
the mean age of incidence in children has
been reported as 9.8 years,!''110 years,®

1.3 years!'” and 13.6+2.8 years.'! In

our study, the mean age was 3.5 years.
In general, they were diagnosed less fre-
quently in infants, predominantly in the

school-age group.

The symptoms of ATB vary according to
the place of involvement. It may present
with fever, weight loss, abdominal pain,

and/or bloating, ascites, hepatomegaly,
diarrhea, intestinal obstruction, and ab-
dominal mass.['” Wong et al.l'% reported

inal pain in all patients, fever in half, and

anorexia as the most common symp-
toms. In a study, they reported abdom-
abdominal distension in a quarter.” In

fever, weight loss, vomiting, diarrhea, and

another study, abdominal pain, fever,
and weight loss were reported as the
most common symptoms in a patient.
B Kilig et al.l’! detected the symptoms
of abdominal pain, abdominal distention,
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Table 2. Intra-abdominal involved site

Site n (%)

Lymph node 4 (30.7)
Peritoneum 3 (23)

Peritoneum, lymph node 3 (23)

Peritoneum, lymph node, intestinal, spleen 1 (7.6)
Peritoneum, intestinal 1 (7.6)
Peritoneum, spleen 1 (7.6)
Total 13

Table 3. Lung and abdominal CT findings of the patients

Lung CT findings n (%) Abdominal n (%)
CT findings

Consolidation 4 (30.8) Peritoneal 9 (69.2)
thickening

Pericardial effusion 3 (23.1) LAP 8 (61.5)

Pleural effusion 3 (23.1) Acid 5(38.5)

Mediastinal LAP* 3 (23.1) Intestinal 2 (15.4)
thickening

Atelectasis 2 (15.4) Spleen nodule 2 (15.4)

Cavitation | (7.7) HSM 1 (7.7)

"Calcified LAP. LAP: Lymphadenopathy; HSM: Hepatosplenomegaly; CT:
Computed tomography.

weight loss, and fever in order of frequency. In our study,
in accordance with the literature, we detected abdominal
pain, followed by fever, abdominal swelling, and weight loss
in all patients. Symptoms are nonspecific, and ATB should
be included in the differential diagnosis in patients with
abdominal pain/distention, fever; and weight loss.

ATB can mimic many diseases such as Crohn’s disease,
AIDS, lymphoproliferative disorder, abdominal lymphoma,
and malignancy in abdominal organs.['*!] Tinsa et al.l'l re-
ported that | patient presented with acute abdomen and
2 patients presented with a mass mimicking lymphoma.
Wong et al.l'% reported that protein-losing enteropathy
secondary to inflammatory bowel disease, infective gas-
troenteritis, and hematological malignancy were initial-
ly considered in 3 patients. ATB may rarely occur in an
emergency. One of our cases underwent laparotomy due
to acute abdomen before applying to us. A mass/lymph-
adenopathy (LAP) was detected in the ileocecal region,
and Burkitt lymphoma was initially considered, but TB
was diagnosed histopathologically (case 3). Kili¢ et al.”!
reported that 6 patients (3 bowel perfusions, 2 perforat-
ed appendicitis, and | invagination) presented with acute
abdomen in their study consisting of 35 patients. It should
not be forgotten that it will present with acute abdomen,
which can mimic many diseases.

ATB can involve all intra-abdominal tissues and organs. The
most common involvement in adults is gastrointestinal
tract, while in children, it is lymph node and peritoneum.

["1In a study, it was reported that single area involvement
was 45%, the most common was lymph node, followed by
the gastrointestinal tract, peritoneum, and solid organs.l!
In another study, more than half of the patients reported
single area involvement with most frequently peritoneum,
followed, respectively, by intestinal and lymph node.['
Peritoneal involvement, followed by intestinal involvement,
has been reported most frequently in case series in the
literature.®! In our study, in line with the literature, more
than half of the patients were found to be involved in a sin-
gle area and most frequently in the peritoneum, followed
by the lymph node and intestinal involvement. It should
be kept in mind that although rare, involvement of the
spleen, liver, and other solid organs, esophagus, stomach,
and perianal area may occur.

ATB can be seen together with TB in other areas. In a case
series in the literature, it was reported that 33% of other
TB was accompanied by TB, 25% of which were pulmo-
nary TB.®l In another case series, they reported that in
21%, ATB is also accompanied by extra-abdominal areas,
and these are 15% pulmonary, 2.6% axillary LAP, and 2.6%
intracranial tuberculoma.l'! In a study, it was reported that
all patients had other area involvements (80% pulmonary,
50% pleural, 10% central nervous system, 10% pericardi-
um, and 10% lymph node TB).I'! In our study, 84.6% had
other area involvement, of which 69% was pulmonary,
30.8% lymph node, 23% pleural, and 7.6% skeletal TB.
Concomitant extra-abdominal area involvements differ
from study to study. Due to the high risk of dissemina-
tion in children, TB should be kept in mind when symp-
toms and signs involving other systems, besides abdominal
symptoms, are present. In the presence of ATB, especially
in pediatric patients, other areas, primarily the pulmonary
focus, should be checked.

TST indicates exposure to tuberculosis bacillus and is rou-
tinely requested in children when TB is suspected. In the
literature, 37.5%—61.5% positivity has been reported in
pediatric ATB cases.?”'"'"] In our study, TST was 69.2%
positive. A negative TST does not indicate that the patient
does not have TB, but a positive TST supports the diagno-
sis of the disease. Considering the reasons that make the
test false positive and negative, it has been found that its
sensitivity and specificity are around 90%.I'®! The sensitiv-
ity of the test is higher in societies with a high prevalence
of infection.

ESH and CRP are acute phase reactants reflecting inflam-
mation or disease activity and are supportive in high sed-
imentation TB disease, but their being normal does not
exclude the disease. In line with the literature, acute phase
reactants were also high in most of our cases.”?!>!7]

The history of TB exposure in children is one of the most
important factors in suspecting and diagnosing. Three of
our patients (23%) had a history of TB contact. In the
literature, contact was reported with a rate of 31.2%—
60%!8-'%1618 in pediatric cases. Children become infected
through close contact with households or people with TB,
including family members or caregivers. For this reason,
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pediatric patients who are in contact with adults diag-
nosed with TB should be screened for TB, and prophylaxis
should be given to prevent the disease.

Bacteriological confirmation in ATB can be demonstrat-
ed in ~50% of patients.l'”] In the literature, bacteriologi-
cal confirmation has been reported between 14.2% and
47% in pediatric cases.’*" In our study, bacteriological
confirmation was shown in 53.8% of patients. The remain-
ing patients were diagnosed as probable based on clinical,
contact history, TST, radiological, and histopathological
results. As in the literature, patients without a proven di-
agnosis of TB among our patients were evaluated as prob-
able, and the diagnosis was made by the response to the
treatment. There is a need for new diagnostic methods
with high sensitivity and specificity, especially in pediatric
patients, for the diagnosis of ATB.

When ATB is suspected, direct radiography, CT, or USG
is used for diagnosis. In the literature, radiological findings
in ATB are similar. In the case series reported in the lit-
erature, ascites, mesenteric LAP, mesenteric and omental
thickening, thickening of the intestinal wall, enlargement
of the liver spleen, and abdominal mass were detected in
the abdominal CT.! In another study, they reported LAP,
ascites, thickening of the intestinal wall, and omental thick-
ening in CT or USG.I"*l In our study, radiological findings in
order of frequency were LAP, thickening of the peritone-
um, ascites, thickening of the intestinal wall, hepatospleno-
megaly, and nodule in the spleen. The radiological findings
are nonspecific, and microbiological or histopathological
confirmation should be obtained by percutaneous aspi-
ration or direct biopsy.?*2' A histopathological diagnosis
can be made by performing a laparoscopy/laparotomy/fine
needle biopsy. In our study, 84.6% laparoscopy- and 15.4%
laparotomy-guided biopsies were taken from the perito-
neum or lymph node. In pathology, Gl was detected in all
patients. After excluding other causes of Gl in patients
without evidence of TB, treatment was initiated with the
diagnosis of probable TB with supportive findings.

ATB is treated with quadruple antituberculosis drugs, but
the duration of treatment is controversial. Treatment du-
rations between 6 months and 18 months”?!"1622 have
been reported in the literature. In our study, the duration
of treatment ranged from 6 to |12 months. It has come to
view that there is no definite treatment period, and the
duration should be determined on a case-by-case basis. As
a side effect of antituberculosis treatment, hepatitis and
two ethambutol-induced narrowing of the visual field de-
veloped in 3 patients. It was observed that the side effects
disappeared with drug regulation. Patients should be fol-
lowed closely in terms of drug side effects during medical
treatment.

In addition to medical treatment of ATB, surgical treat-
ment may be required for patients with complications such
as perforation, abscess, fistula, bleeding, and/or obstruc-
tion.” In the literature, it has been reported that surgery
was performed in 9 of 218 pediatric patients (6 perfora-
tion peritonitis and 3 intestinal obstruction).®! In one of

our patients, laparotomy was performed for the second
time due to the development of an abscess in the fourth
week of the treatment.

The prognosis of the disease is generally good with ear-
ly diagnosis and treatment. In the literature, mortality in
children has been reported as 0%—10%."-!>'l No patient
died in our study. Ten patients recovered without sequel-
ae, 2 patients were not followed up, and | patient was still
under treatment.

CONCLUSION

In conclusion, TB in children still remains an important
public health problem all over the world. ATB can be eas-
ily missed because it is very rare, and clinical findings are
nonspecific. The chronic gastrointestinal tract may present
with nonspecific symptoms as well as acute abdomen. It
is not always possible to make a proven diagnosis of ATB,
and it is usually necessary to start treatment by suspecting
TB contact history, clinical features, radiological, and his-
topathological findings. Children who are in close contact
with adult patients diagnosed with TB should be screened,
and prophylaxis should be started.
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Cocuklarda Abdominal Tuberkilozlu Olgulann Degerlendirilmesi:

Turkiyede Tek Merkezden 10 Yilblk Deneyim

Amag: Abdominal tiiberkiiloz gastrointestinal sistem, periton, lenf nodlari, ve solid organlarin Mycobacterium tuberculosis ya da Mycobac-
terium bovis ile infekte olmasi sonucu ortaya gikan oldukga nadir goriilen bir ekstrapulmoner tiiberkiiloz gesididir. Bu galismada, abdominal
tliberkiiloz tanisi olan gocuk olgularin klinik, laboratuvar, radyolojik, histopatolojik 6zelliklerinin degerlendirilmesi, tani ydontemler ve prog-
nozunu belirlemeyi amagladik.

Gereg ve Yontem: Calismaya hastanemizde 01.01.2011-01.01.2021 tarihleri arasinda abdominal tiiberkiiloz tanisi alan 13 hasta retros-
pektif olarak degerlendirildi.

Bulgular: Hastalarin 10°u (%76.9) kizdi. Ortalama yas 13,5 yildi. tiiberkulin deri testi 9'unda pozitifdi. Ug hastada TB temas &ykiisii vard.
Tani konma ile semptomlarin baglangici arasindaki siire ortanca 45 (15-150) giind. En sik bagvuru semptomu karin agrisiydi. Hastalarin 7’si
kanitlanmis tiiberkiiloz tanisi aldi. Bes hastanin kiiltiirlerinde M. tuberculosis tiredi. Ikisinde dokuda TB-PCR porzitifligi saptandi. C-reaktif
protein 9 (%69.2), eritrosit sedimantasyon hizi || (%84.6) hastada yiiksekti, 5 (%38.4) hastada albiimin degeri disiik, 10 (%76.9) hastanin
anemisi mevcuttu Hastalarin 7’sinde tek abdominal alan, 6’sinda multipl abdominal alan tutulmustu. En sik tutulan intraabdominal alan periton,
ikincisi lenf noduydu. iki hastada izole abdomen tiiberkiilozda vardi. Dokuzunda (%69.2) pulmoner tiiberkiiloz eslik ediyordu. Onbir (%84.6)
hastaya laparoskopi uygulandi. Bir hastada batin igi abse komplikasyonu gelisti. Takip siiresi ortalama 23 (18-61) aydi. Olen hasta olmad..

Sonug: Abdominal tiiberkiiloz oldukga nadir olmasi ve klinik bulgularin nonspresifik olmasi nedeniyle kolayca atlanabilmektedir. Kronik abdo-
minal semptomu olanlarda akilda tutulmalidir. Tiiberkiiloz 6nlene bir bir hastalik olmak ile birlikte erken tani ve tedavinin prognoz iizerindeki
olumlu etkisi unutulmamaldir.

Anahtar Sozciikler: Abdominal tiiberkiiloz; gocuk; extrapulmoner tiiberkiiloz; prognoz.
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