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ABSTRACT

Objective. To describe the clinical, biochemical, microbiologic, radiologic and histological features and outcome 
of intestinal TB.

Methods. Medical records of patients diagnosed with intestinal TB were reviewed. Cases were considered 
bacteriologically-confirmed if intestinal tissue was positive on smear culture or polymerase chain reaction (PCR); 
and clinically-diagnosed if with clinical, histologic, and radiologic evidence of extra-pulmonary TB. 

Results. Fifteen patients [Mean (SD) age: 13 (4) years; 53% females] were included. One was bacteriologically-
confirmed; and fourteen were clinically-diagnosed. Fever (87%) and abdominal pain (73%) were commonly seen. 
Seven (47%) had anemia, 5 (33%) leukocytosis and 10 (71%) hypoalbuminemia. Eleven (73%) were positive on smear 
or TB PCR of various specimens. Nine of 10 (90%) patients with an abdominal CT scan had thickening of bowel loops. 
Three with intestinal biopsy demonstrated caseation granuloma. Fourteen patients were given quadruple anti-TB 
medications. Six had surgery, 8 had no disease-related complications, 4 died of sepsis and 3 were lost to follow up.

Conclusion. Intestinal TB presents with non-specific clinical and laboratory features. Radiologic findings may 
provide a clue to the diagnosis. Histologic confirmation in intestinal tissue was only seen in a few cases. The prognosis 
was favorable for patients who completed the anti-TB treatment.
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INTRODUCTION

Tuberculosis (TB) is a bacterial infection caused by 
Mycobacterium tuberculosis. It is a life-threatening disease 
with the lungs as the primary site, but it can spread and 
affect any organ of the body like the abdomen. Abdominal 
tuberculosis is seen in 1 to 3%1 of all TB cases. It refers to 
the involvement of the gastrointestinal tract and the solid 
organs, including the liver, spleen and pancreas, mesenteric 
glands, peritoneum and adjacent lymph nodes. On the other 
hand, intestinal tuberculosis is an infection that is limited 
to any part of the intestine, from the duodenum to the anal 
area with 85% of the cases occurring at the ileocecal area.2

Intestinal tuberculosis is uncommon and has been 
reported in only 18 to 20% of patients with abdominal 
tuberculosis. A study done among 5,911 Indian children 
with tuberculosis showed that 115 (1.9%) had abdominal 
tuberculosis, of whom only 21 (0.3%) had intestinal 
involvement.1 Intestinal tuberculosis among patients with 
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abdominal tuberculosis was also reported in two of 10 
Taiwanese and three of 13 children from Tunisia.3,4 In the 
registry of disease of 3,172,137 patients from 2007 January 
to 2016 December of the Philippine Pediatric Society, only 
165 (0.005%) were diagnosed with TB of the intestines, 
peritoneum and mesenteric glands (ICD A18.3). Children 
with intestinal tuberculosis may present either with non-
specific symptoms of fever, abdominal pain and weight loss 
or with abdominal obstruction or perforation requiring 
immediate surgical intervention. Hematologic findings are 
nonspecific and include leukocytosis, raised erythrocyte 
sedimentation rate, anemia and hypoalbuminemia.1,5

The features of intestinal tuberculosis in children have 
not been described in literature and knowledge about the 
disease has primarily been from case reports or in case series 

of abdominal tuberculosis.6,7,8 
In this retrospective study, the clinical, biochemical, 

microbiologic, radiologic, histological features and outcome 
of pediatric patients diagnosed with intestinal tuberculosis 
in our institution during the past 10 years were examined. 
Early recognition of symptoms and prompt intervention may 
improve the outcome of these patients. 

METHODS

Subjects 0-18 years old referred with a final diagnosis 
of intestinal TB were identified based on the census of 
the Sections of Pediatric Gastroenterology, Hepatology 
and Nutrition and the Infectious and Tropical Diseases 
in Pediatrics. Patients may either be a case of isolated 
intestinal TB or disseminated tuberculosis with intestinal 
involvement.9,10 The medical charts of these patients were 
retrieved and relevant information recorded in a patient 
datasheet. For all patients, pertinent clinical, biochemical, 
radiologic and microbiologic features and outcomes were 
obtained. This included exposure to any household member 
diagnosed with tuberculosis and presenting with intestinal 
symptoms such as anorexia, vomiting, abdominal pain, 
diarrhea or bowel incontinence as well as non-specific 
symptoms of fever, weight loss, decrease appetite or cough. 
Pertinent findings on physical examination were documented, 
including nutritional status and presence of abdominal 
distention, abdominal mass, ascites or enterocutaneous 
fistula (ECF). Radiologic results and other imaging studies 
such as abdominal contrast studies, ultrasound, and CT 
scans were noted. Reports of any histopathologic studies of 
the intestines or its surrounding tissues, obtained surgically 
or endoscopically, were recorded.

Patients were classified as either bacteriologically-
confirmed if intestinal tissue sample was positive 
on AFB smear, culture or TB PCR; and clinically-
diagnosed if clinical, histologic and radiologic findings 
are consistent with active extra-pulmonary tuberculosis, 
and decision of the attending physician to treat with 
anti-tuberculosis drugs.   These may consist of at least 

one of the following:  (1)  histologic evidence of caseation 
granuloma or Langhans multinucleated giant cell in 
the intestinal tissue or evidence of inflammation in any 
area of the intestine; (2)  radiologic findings either on 
abdominal contrast studies, X-ray, ultrasound or CT 
scan demonstrating thickening, dilatation or palisading 
of bowel loops involving any part of the intestine; and 
(3) clinical improvement following anti-TB treatment 
including resolution of fever, decreased abdominal pain or 
improved appetite. 

Data analysis
Data were described using means and standard 

deviations for continuous variables and frequencies 
(percentages) for categorical variables.

RESULTS

A total of fifteen (15) patients were diagnosed to have 
intestinal tuberculosis during the ten year period. Only one 
case was positive for acid-fast bacilli smear on intestinal 
tissue specimen but no TB culture was sent. Fourteen 
patients were classified as clinically-diagnosed: three (21%) 
were based on histologic evidence and eleven (79%) based 
on radiologic findings. Six (40%) of the patients had isolated 
intestinal tuberculosis and nine (60%) had disseminated 
tuberculosis with lung, heart, bone and genitourinary 
involvement (Table 1).

Clinical features. The mean (SD) age of the patients 
was 13(±4.36) years, with the youngest at 1 year and the 
oldest 18 years old. Eight (53%) were female. Of the 
fifteen (15), 6 (40%) had a known history of TB exposure. 
The mean duration of symptoms before diagnosis was four 
(±6.03) months, from one month to 2 years from the onset 
of illness. Three of five patients had positive Mantoux test. 
The most common clinical presentation before admission 
was fever (87%), abdominal pain (73%) and abdominal 
distention (60%). All of the patients had at least one of 
these three symptoms before the diagnosis. Only one case 
had fever with no abdominal pain and distension, but in the 
presence of other symptoms including decreased appetite, 
loose stools and pallor, which prompted further workup 
for intestinal tuberculosis. 

In terms of physical examination, 6 (40%) patients 
had severe malnutrition, 4 (27%) had moderate acute 
malnutrition and 5 (33%) had no wasting. The most 
common physical findings were abdominal tenderness (67%), 
followed by abdominal distension (33%) and abdominal 
mass (27%). One case presented with an enterocutaneous 
fistula, abdominal pain and abdominal distension (patient 
#5) after five months of fever.

Biochemical and Microbiologic features. The mean 
hemoglobin, white cell count and serum albumin are 
presented in Table 1. Seven (47%) patients had anemia 
(hemoglobin of <10g/L), five (33%) with leukocytosis 
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(white cell count of >10x109/L) and 10 of 14 (71%) with 
hypoalbuminemia (serum albumin less than 30g/L). 
Fourteen patients had lymphocyte value that were normal. 
Three patients had an erythrocyte sedimentation rate that 
was elevated. A total of eleven patients yielded positive 
results in acid-fast bacillus (AFB) smear and TB PCR 
(Table 2). In different specimens, the AFB smear was 
positive in 15 (33%) of 46 determinations and the TB PCR 
in two (29%) of seven samples. The latter was obtained 
from the enterocutaneous fistula and endotracheal tube. 
No specimen was sent for TB culture.

Imaging investigations. Of the 15 patients, one had 
normal chest X-ray result and 14 had findings suggestive 
of pulmonary tuberculosis. These included the presence of 
reticulonodular opacities in eight, pleural effusion in seven, 
pleural thickening in three and one case each with miliary 
seeds, cystic lucencies, fibrotic opacities, perihilar infiltrates 
and mediastinal mass.

All fifteen (15) patients had an abdominal ultrasound 
and CT scan. Among the 12 patients who underwent 
ultrasound imaging, four (33%) had normal results. The 
most common abdominal ultrasound finding was ascites 
(42%). On abdominal CT scan, 9 of 10 (90%) patients had 
thickening of bowel loops in different areas of the colon 

Table 2. Results of AFB smear and TB PCR of 11 patients 
diagnosed with intestinal tuberculosis

Specimen AFB Smear, n* TB PCR, n*
Pulmonary

Sputum
Gastric
Endotracheal tube

4/9
3/5
0/1

0/1
-

1/1
Extrapulmonary

Stool
Urine
Pericardial fluid
Peritoneal fluid
Pleural fluid
Intestinal tissue
Enterocutaneous fistula drainage
Omentum
Jackson-pratt drain fluid
Abdominal wound abscess/aspirate

4/6
1/13
0/1
0/3
0/1
1/3
1/1
1/1
0/1
0/1

-
-

0/1
0/1
0/1

-
1/1

-
0/1

-
Total, n (%) 15/46 (33) 2/7 (29)

*number positive over the total number of specimen sent

including the site of the enterocutaneous fistula. Only one 
case had thickening of bowel loops (Figure 1) in the ileocecal 
area (patient #4). Other CT scan findings included ascites 
(60%) and omental thickening and nodularities (40%).

Table 1. Summary of clinical, biochemical, radiologic, histologic and microbiologic features of 15 patients with intestinal tuberculosis

Patient Age (years) Chief Complaints Hemoglobin (g/L) Leucocytes x109/L Lymphocytes Albumin (g/L) Patient Chest X-ray result Abdominal Ultrasound result  Abdominal CT scan result Microbiologic (+) result 
suggestive of TB (n=11)

1 13 Vomiting 129 8.70 0.08 34 1 Nodularities Ascites
2 13 Abdominal pain 73 4.59 0.18 13 2 Pleural thickening, nodularities Normal Gastric AFB
3 12 Weakness 123 10.19 0.07 13 3 Effusion, miliary seeds, 

nodularities
Segmental thickening of sigmoid 

and descending colon, ascites
ETA AFB and PCR

4 12 Abdominal distention 99 10.30 0.06 14 4 Nodularities Thickening of ileocecal portion, 
ascites, lymphadenopathy

Gastric, stool and 
sputum AFB

5 15 Easy fatigability 72 9.49 0.09 14 5 Normal Diffuse bowel wall thickening, 
enterocutaneous fistula, abscess

Enterocutaneous 
fistula AFB

6 17 Abdominal distention 105 7.74 0.07 17 6 Effusion Normal Diffuse bowel wall thickening Sputum AFB
7 16 Abdominal pain 101 12.20 0.14 18 7 Fibrotic opacities, 

effusion, nodularities
Normal

8 14 Abdominal pain 113 3.80 0.34 27 8 Nodularities Dilatation of bowel loops, ascites, 
septations in abdominopelvic region

Omental thickening Stool, sputum, urine, 
omentum AFB

9 17 Abdominal distention 96 7.46 0.06 24 9 Effusion, pleural thickening, 
mediastinal mass

Thickened bowel serosa, ascites Mesenteric and omental 
thickening and stranding

Stool AFB

10 11 Abdominal pain 127 6.00 Result not available 35 10 Effusion, nodularities Thickened bowel serosa, omental 
thickening, palisading bowel loops

Lymphadenopathy, ascites, 
omental thickening

11 13 Abdominal pain 84 4.57 0.05 28 11 Effusion Ascites and omental caking Diffuse thickening with focal 
dilatation of the sigmoid colon, 

nodularities of omentum, ascites

Gastric AFB

12 6 Cough 83 14.71 0.20 Not done 12 Cystic lucencies, nodularities, 
pleural thickening

Abscess Small bowel loop wall thickening, 
ascites, lymphadenopathy

13 18 Abdominal pain 123 12.08 0.09 33 13 Pulmonary tuberculosis Normal Sputum AFB
14 1 Abdominal distention 86 5.01 0.36 18 14 Perihilar infiltrates Dilatation of bowel loops, 

air-fluid levels
Intestinal tissue AFB

15 17 Abdominal distention 133 3.35 0.26 34 15 Effusion Ascites Segment thickening of the sigmoid and 
descending colon, small bowel wall 

thickening, ascites, omental thickening

Stool AFB
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One patient (patient #1) underwent intestinal series as 
the abdominal X-ray showed distended bowel loops. The 
result showed wall thickening at the proximal two-thirds 
of the ascending colon, including the cecum and distal 
ileum. Another (patient #3) had an upper gastrointestinal 
series done due to signs of gastric outlet obstruction with 
a note of a filling defect at the duodenal area.

Histologic findings. Three subjects had an intestinal biopsy 
taken; two obtained surgically during exploratory laparotomy 
at the ileocecal area and ascending colon and one taken 
endoscopically at the second portion of the duodenum. All 
showed presence of caseation granuloma with Langans type 
multinucleated giant cells and necrosis (patients #3,7,13).

Treatment. Of the 15 patients, 14 were treated 
with quadruple anti-tuberculosis treatment (Isoniazid, 
Rifampicin, Ethambutol and Pyrazinamide), one died 
from generalized peritonitis even before the initiation of 
treatment. Two of the 14 patients developed adverse drug 
reactions, i.e., jaundice and rash, but which improved with 
rechallenge using individual drugs. 

Six patients underwent surgery and two underwent the 
endoscopic procedure. Surgery included bowel resection on 
two cases secondary to matted terminal ileum and cecum and 
the presence of a mass obstructing the ileocecal area. Another 
two had peritoneal lavage (Figure 2), one had adhesiolysis, 
and one had an incision and drainage of intra-abdominal 
abscess at the right lower quadrant. The endoscopic procedure 
included a colonoscopy for a rectovaginal fistula in a 13-year 
old patient (patient #2) who developed fecaloid material at 
the vaginal area during confinement. Colonoscopy showed 
a fistula 8cm from the anal verge with multiple 0.2-0.3mm 

Table 1. Summary of clinical, biochemical, radiologic, histologic and microbiologic features of 15 patients with intestinal tuberculosis

Patient Age (years) Chief Complaints Hemoglobin (g/L) Leucocytes x109/L Lymphocytes Albumin (g/L) Patient Chest X-ray result Abdominal Ultrasound result  Abdominal CT scan result Microbiologic (+) result 
suggestive of TB (n=11)

1 13 Vomiting 129 8.70 0.08 34 1 Nodularities Ascites
2 13 Abdominal pain 73 4.59 0.18 13 2 Pleural thickening, nodularities Normal Gastric AFB
3 12 Weakness 123 10.19 0.07 13 3 Effusion, miliary seeds, 

nodularities
Segmental thickening of sigmoid 

and descending colon, ascites
ETA AFB and PCR

4 12 Abdominal distention 99 10.30 0.06 14 4 Nodularities Thickening of ileocecal portion, 
ascites, lymphadenopathy

Gastric, stool and 
sputum AFB

5 15 Easy fatigability 72 9.49 0.09 14 5 Normal Diffuse bowel wall thickening, 
enterocutaneous fistula, abscess

Enterocutaneous 
fistula AFB

6 17 Abdominal distention 105 7.74 0.07 17 6 Effusion Normal Diffuse bowel wall thickening Sputum AFB
7 16 Abdominal pain 101 12.20 0.14 18 7 Fibrotic opacities, 

effusion, nodularities
Normal

8 14 Abdominal pain 113 3.80 0.34 27 8 Nodularities Dilatation of bowel loops, ascites, 
septations in abdominopelvic region

Omental thickening Stool, sputum, urine, 
omentum AFB

9 17 Abdominal distention 96 7.46 0.06 24 9 Effusion, pleural thickening, 
mediastinal mass

Thickened bowel serosa, ascites Mesenteric and omental 
thickening and stranding

Stool AFB

10 11 Abdominal pain 127 6.00 Result not available 35 10 Effusion, nodularities Thickened bowel serosa, omental 
thickening, palisading bowel loops

Lymphadenopathy, ascites, 
omental thickening

11 13 Abdominal pain 84 4.57 0.05 28 11 Effusion Ascites and omental caking Diffuse thickening with focal 
dilatation of the sigmoid colon, 

nodularities of omentum, ascites

Gastric AFB

12 6 Cough 83 14.71 0.20 Not done 12 Cystic lucencies, nodularities, 
pleural thickening

Abscess Small bowel loop wall thickening, 
ascites, lymphadenopathy

13 18 Abdominal pain 123 12.08 0.09 33 13 Pulmonary tuberculosis Normal Sputum AFB
14 1 Abdominal distention 86 5.01 0.36 18 14 Perihilar infiltrates Dilatation of bowel loops, 

air-fluid levels
Intestinal tissue AFB

15 17 Abdominal distention 133 3.35 0.26 34 15 Effusion Ascites Segment thickening of the sigmoid and 
descending colon, small bowel wall 

thickening, ascites, omental thickening

Stool AFB

Figure 1. Diffuse bowel wall thickening (arrow) noted on 
Abdominal CT scan.
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polyps at the rectum and ileum, which were considered 
as inflammatory pseudopolyps. A 12-year-old female 
patient (patient #3) underwent esophagogastroduodenoscopy 
(EGD) after an upper gastrointestinal series that showed a 
filling defect at the duodenal area. This patient had a smooth 
circumferential mass with nodularities from the pylorus to 
the second part of the duodenum. 

Outcome. Of the 15 patients, 11 were discharged, four 
died due to sepsis. Only eight of the 11 patients followed 
up with a mean duration of 6.25 (±6.28) months with no 
complications. Three (3) were lost to follow up. 

DISCUSSION

Our study showed intestinal tuberculosis as a rare 
disease in the pediatric age group in PGH, the largest tertiary 
government medical center in the Philippines. The 15 
patients comprised 5% of the 300 tuberculosis cases admitted 
at the pediatric ward during the same ten-year period. 

There were limited reports of intestinal tuberculosis 
in children and most were described as part of abdominal 
tuberculosis, including nine (9) of 1531,11 patients from India, 
three (3) of 134 from Tunisia, two (2) of 103 in Taiwan and 
two (2) of 612 in Canada. A recent study from India2 also 
reported five (5) children with primary duodenal tuberculosis. 

The mean age of presentation upon admission in our 
study was 13 years, which was comparable with the two cases 
of intestinal tuberculosis from Taiwan, with the ages of 12 
and 17 years old, but older than the mean age of 5.2 years 
in five (5) patients with duodenal tuberculosis.3 The initial 
signs and symptoms are usually non-specific, which led to 
a delay in diagnosis. Of the seven intestinal tuberculosis 
cases in Tunisia, Taiwan and Canada, three presented with 
abdominal pain, two with asthenia and weight loss and one 
patient each with an acute abdomen and abdominal mass. All 
five patients in India with duodenal tuberculosis had gastric 
outlet obstruction with vomiting and abdominal pain at 
the onset of illness. The mean duration was 85 days before 

diagnosis. In our case series, the majority presented with a 
lengthy history of fever, abdominal pain and abdominal 
distension, from one month to two years. The protracted 
course of the illness should therefore alert physicians to 
perform further workups although it is of note that some 
cases may mimic a surgical abdomen3,12 as was observed in 
one patient in our study (patient #3).

The definitive diagnosis of intestinal tuberculosis is 
confirmed by demonstration of Mycobacterium tuberculosis 
in the intestinal tissue; and presumptively in our setting, by 
the presence of caseation granuloma on histology as seen in 
three of our cases (patients #3,7,13). However, only three 
cases had intestinal tissue specimens sent for microbiologic 
and histologic studies and TB PCR was not done on the 
specimens submitted. It is also limited by the sensitivity of 
AFB smear, which is 32 to 35%, and PCR tests approximately 
65%.12 In our series, around 30% of our patients had positive 
AFB smear and PCR tests on various specimens submitted, 
such as enterocutaneous fistula drainage, omentum and 
abdominal wound abscess/aspirate (Table 2). As in previous 
studies, our study showed that 50% of our patients had anemia, 
and the majority had hypoalbuminemia, which attributed 
to the nutritional deficiency and chronicity of the illness. 
Yet, despite the presence of tuberculous infection in which 
lymphocytosis was expected, only a third of our patients had 
leukocytosis and all had normal lymphocyte count.

Once abdominal tuberculosis is suspected, imaging 
studies in the form of an ultrasound or CT scan should be 
performed. The results are usually non-specific, although 
these may give a clue to the diagnosis. Ascites was the most 
common finding in both the abdominal ultrasound and CT 
scan in our patients, followed by the presence of thickening of 
the bowel loops and omental thickening and caking as a result 
of inflammation. Ascites, brought about by hypoalbuminemia, 
were reported in three cases of intestinal tuberculosis in 
Tunisia and bowel wall thickening in another two patients 
in Canada. The ileocecal region which is the most common 
site of intestinal tuberculosis, was the area of involvement 
in two of our patients, as seen both on imaging and during 
laparotomy. Predilection of the bacillus for the ileo-cecum 
was secondary to the abundance of lymphoid tissue, the 
high rate of absorption in the region and the minimal 
digestive activity causing increased contact time between the 
bacteria and intestinal mucosa. In other cases reported in 
literature,3,11 specific imaging findings of those with intestinal 
tuberculosis could not be ascertained as the study collectively 
reported the results of patients with abdominal tuberculosis. 

Management of intestinal tuberculosis is mainly medical. 
Endoscopy or surgical intervention is only performed when 
warranted. Treatment consists of quadruple drugs consisting 
of six months of Isoniazid and Rifampicin and 2 months 
of Pyrazinamide and Ethambutol as what we have done 
in 14 of our patients. The medication was well tolerated 
except for two (14%) who developed jaundice and rash but 
improved after the dose of the medications were reduced. 

Figure 2. Intestinal perforations with abscesses on exploratory 
laparotomy (patient #14).
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Hepatotoxic complications such as jaundice and elevation of 
transaminases have been observed in 1.84%13 of the patients 
on anti-tuberculosis drug, usually Isoniazid.13,14 Drug-
induced rash is associated with any of the four drugs and has 
been reported in 1%13 of cases. Some authors recommend the 
addition of corticosteroids in patients with peritoneal disease 
to reduce subsequent complications of adhesions, although 
no clinical studies have been performed to show the benefit.15

In our patients, the upper and lower gastrointestinal 
endoscopies were performed as a diagnostic procedure. This 
allowed us to do a biopsy of a duodenal mass that we suspected 
based on the radiologic images. The colonoscopy determined 
the extent of a rectovaginal fistula and histologic findings 
revealed the presence of inflammatory polyps and ileocolitis 
with no granuloma. Intestinal tuberculosis presenting with 
spontaneous rectovaginal fistula has been previously reported 
in a seven-year-old child in Nigeria.7

Surgery is usually reserved for patients developing 
complications such as obstruction, perforation or 
uncontrolled hemorrhage or in those in whom the diagnosis 
could not be ascertained by any means. Two of our patients 
required surgical resection for obstructing lesions, although 
some authors have advocated conservative treatment even for 
intestinal obstruction as lesions have been shown to improve 
with anti-tuberculosis treatment.16,17 Of 34 patients with 
symptoms of intestinal obstruction and radiologic evidence 
of intestinal stricture secondary to tuberculosis, 31 (91%) 
showed clinical improvement after one year of treatment and 
three required resection of the involved segment. 

The prognosis is favorable for patients with intestinal 
TB who complete the course of treatment. Eight of our 11 
patients who were discharged and finished the treatment are 
presently well and have not developed any further problems 
related to the disease. A similar experience was reported 
in 22 adult patients in Hong Kong who had resolution of 
abdominal symptoms after anti-tuberculosis treatment. There 
was no mortality related to TB, although two died from colon 
cancer before the completion of the treatment.

In conclusion, intestinal tuberculosis presents with non-
specific clinical and laboratory features and a high index 
of suspicion is needed to make a diagnosis, especially for 
children who present with prolonged fever, abdominal pain 
and abdominal distension. Specific radiologic findings may 
provide a clue to the diagnosis. The presence of caseation 
granuloma on histology gives presumptive evidence of 
the disease but a definitive diagnosis is only made by the 
presence of Mycobacterium tuberculosis in the intestinal tissue. 
The prognosis is favorable for patients who complete the 
course of treatment while surgery is reserved for those who 
develop disease-related complications. 

The study is limited by its retrospective nature and 
the small sample size. No statistical analysis could be done 
to determine the association of the different features and 
outcome of the patient. A multicenter prospective study 
should be made in the future. 
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