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Introduction
Gastrointestinal tuberculosis (TB) is a diagnostic challenge, as 

the nonspecific features of the disease may lead to diagnostic delays 
and development of complications. Abdominal tuberculosis (TB) is 
not uncommon in the developing world It is 11% of extrapulmonary 
TB cases [1], but isolated colonic TB is rare. It has been estimated 
that 2-3% of patients with abdominal TB have isolated colonic 
involvement [2]. It also accounts for 10.8% of all gastrointestinal TB, 
the commonest affected site being the transverse colon, followed by 
rectum and ascending colon [3]. It commonly presents with vague 
abdominal pain, fever, weight loss, diarrhea and abdominal mass. 
In more than two thirds of affected patients, there is no evidence 
of pulmonary TB [4]. It may mimic many other abdominal diseases, 
such as other infectious processes, tumors, peri appendiceal 
abscess, and Crohn’s disease (CD) [5]. A high index of suspicion is an 
important factor for an early diagnosis [6]. In case of misdiagnosis 
of gastrointestinal TB, unnecessary antibacillary therapy poses 
a risk of toxicity and delays the treatment of the primary disease. 
In contrast, steroids, which are used for CD, can be disastrous 
for Mycobacterium tuberculosis diffusion [7]. We report a case 
of isolated transverse colon tuberculosis mimicking as colonic  

 
carcinoma. It highlights the need for awareness of intestinal TB in 
the differential diagnosis of chronic intestinal disease.

Case Report
A 65-year-old Bangladeshi lady not known to have diabetes, 

hypertension presented to us with the history of recurrent episodes 
of fresh per rectal bleeding, abdominal pain and weight loss of 6 kgs 
in last 3 months. But she denied any painful defecation, coming out 
of something per anus, tenesmus, fever, alteration of bowel habit 
or abdominal mass. She also had off and on vague abdominal pain 
unrelated with food. She lost about 6 kg weight along with worsening 
anorexia and malaise in the last 3 months. She had no history of 
night sweat, joint pain, rash, cough, shortness of breath, chest pain 
or bleeding from any site. Her past medical history was insignificant 
including no previous history of tuberculosis or was not aware 
of any TB exposure. There was no family history of inflammatory 
bowel disease or colon cancer. At the time of presentation, she 
had a blood pressure of 140/85mmHg, a heart rate of 78 bpm, a 
respiratory rate of 16 bpm, and an oral temperature of 37.10C. On 
physical examination, she appeared to be cachectic with weight 46 
kg and pallor. Her chest and abdominal exams were within normal 
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limits apart from mild abdominal tenderness. The remainder of the 
examination was unremarkable.

The laboratory workup showed a mild anemia (Hb 10.5 g/
dl, Hct 32.8%, MCV 66.1 fl, MCH 22pg), without leukocytosis, but 
mildly with elevated CRP (28.5 mg/dL) and highly raised ESR (87 
mm/h). Peripheral blood film revealed microcytic hypochromic 
anemia with pencil and target cells. Serum ferritin was low (8.51 
normal, 12–237 ng/ml). Liver biochemistries, renal function tests, 
serum proteins, prothrombin time and thyroid hormones were 
within normal range. Serologic testing for HIV, HBV, HCV were 
negative. Stool samples were negative for infectious organisms. 
A chest x-ray examination presented no significant findings. 
Tuberculin test was negative. An abdominal ultrasound revealed 
circumferential parietal thickening of the transverse colon and 
increased echogenicity of the adjacent adipose planes. CT abdomen 
revealed concentric wall thickening confined to the transverse 
colon, luminal stenosis, extensive thickening of the mesenteric 

folds, the peritoneum and great omentum, a small amount of high-
density peritoneal fluid. There was an increased densification of 
adjacent adipose planes and multiple locoregional non necrotic 
lymph nodes. Colonoscopy revealed multiple ulcers at transverse 
colon (Figures 1 & 2). Rest of the colon as well the terminal ileum 
appeared normal. Multiple biopsies were obtained. Histology 
showed chronic inflammatory changes with cryptitis, crypt 
abscesses, and mild stromal lymphoplasmacytic inflammation and 
noncaseating epithelioid granulomas, a pattern consistent with 
Crohn’s disease. But in the very next day biopsy for gene Xpert 
TB came positive. She was started treatment with conventional 
anti tuberculous treatment (ATT) as per weight. Over the next 10 
days, general wellbeing of the patient was improved, and he was 
subsequently discharged from the hospital on 13th day of starting 
ATT in good condition with weight 51 kg. The patient was seen 1 
month after discharge at which time she had gained weight and 
he was asymptomatic. There is a plan to continue ATT for total 6 
months.

Figures 1 & 2: Colonoscopy showing multiple ulcers in transverse colon and histopathology of the biopsy from colonic ulcer 
showing non caseating granuloma.
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Discussion
Tuberculosis affecting the gastrointestinal tract was recognized 

as early as the fourth century BC in texts by Hippocrates [8]. While TB 
of the gastrointestinal tract is not as common as pulmonary TB, it is an 
important cause for TB related morbidity and mortality. Abdominal 
TB continues to be a major health problem in the developing world. 
The incidence of colon TB is increasing with the rise in numbers 
of high-risk patients such as HIV-infected individuals, patients 
with chronic renal disease, and immunocompromised patients on 
immunosuppressive or prolonged steroid therapy. Most reported 
colonic TB cases in non-immunocompromised individuals come 
from the Indian subcontinent. The pathophysiology of this form of 
tuberculosis involves spread of mycobacteria to the gastrointestinal 
tract by number of means: hematogenous spread, swallowing of 
sputum contaminated with live M. tuberculosis bacilli, ingestion 
of contaminated food, or direct spread from adjacent organs [9]. 
The terminal ileum and the ileocecal valve are the most commonly 
affected parts, followed by the jejunum and ascending colon which 
is usually affected through continuous involvement extending 
from the caecum. The esophagus, stomach, and duodenum are 
rarely involved. This predilection for the terminal ileum has been 
attributed to the presence of large amounts of lymphoid tissue and 
the longer contact duration of gastrointestinal contents with the 
lumen [10]. Colonic TB may present as an inflammatory stricture, 
hypertrophic lesions resembling polyps or tumors, segmental ulcers 
and colitis or rarely, diffuse tuberculous colitis. The diagnosis can be 
quite difficult since there are no specific clinical symptoms of large 
bowel TB and only a quarter of patients have chest radiographs 
showing evidence of active or healed pulmonary infection [11-13]. 
The clinical, radiological and endoscopic picture is most likely to 
be confused with neoplasms or Crohn’s disease, and infrequently 
with other considerations including amoeboma, Yersinia infection, 
GI histoplasmosis, and peri appendiceal abscess.

Classically, gastrointestinal TB may present with fever, weight 
loss, anorexia, nausea, abdominal pain, vomiting, or diarrhea. 
Hematochezia is a less common presentation. The most common 
presenting symptom and abnormal physical sign are abdominal 
pain and abdominal mass (90% and 58% of patients, respectively) 
[14]. The most common symptom of jejunal and ileocecal TB 
is bowel obstruction, whereas abdominal pain and change in 
bowel habits are the most frequent symptoms in colonic TB. 
Physical exam findings are nonspecific but may include abdominal 
tenderness, ascites, and hepatomegaly. Unique to our patient 
was the lack of typical risk factors for TB infection. The patient 
had denied incarceration, homelessness, or exposure to infected 
individuals. It remains unclear where the patient may have 
contracted the infection; however, earlier exposure to infected 
individuals or family members that the patient does not recall is 
possible. Also unique in our patient’s case is the presentation of 
colonic tuberculosis with hematochezia and weight loss. Rectal 
bleeding is a rare presentation of colonic TB; only a handful of 
case reports have documented this manifestation [15]. Varied and 

nonspecific presenting symptoms make early diagnosis difficult 
and elusive with subsequent delays in management, as this form 
of tuberculosis is commonly misdiagnosed as Crohn’s disease or 
carcinoma of the colon due to their similar clinical, radiographic, 
and endoscopic presentations. To avoid such a dangerous delay in 
management, some authors recommend a trial of anti-tuberculous 
chemotherapy in patients with high clinical suspicion on the basis 
of colonoscopic appearance alone, even in the absence of the classic 
features of TB, after ruling out other causes, especially cancer and 
Crohn’s disease by histopathological examination. TB and colon 
cancer may, however, coexist1 [16]. This coexistence may be of 
high frequency necessitating the need for epidemiological and 
histopathological investigations into the aetiological relationship 
between the two diseases [17].

Laboratory testing is also nonspecific but may reveal 
anemia, leukocytosis, increased alkaline phosphatase, and 
hypoalbuminemia. A chest X-ray may demonstrate evidence of 
pulmonary TB; however, a normal reading does not exclude disease, 
as only 15–20% of intestinal TB is associated with active pulmonary 
TB3. Such features are cecal amputation, ileocecal thickening and 
inflammation, shortening of the ascending colon, gaping of the 
ileocecal valve, mesenteric adenopathy, a misty mesentery, diffuse 
omental infiltration, loculated high-density ascites, an enhancing 
peritoneum with or without an omental line, nodularity of the 
surface of the mesenteric leaves, and transperitoneal permeation 
[18]. Lymph nodes larger than 1 cm favor gastrointestinal TB. 
Small bowel series and barium enema most often reveal a high-
riding cecum with or without a string-like lesion of the terminal 
ileum. Colonoscopic examination with combined histopathologic 
and bacteriologic study of biopsy specimens is a powerful tool for 
the diagnosis of intestinal TB in 60% of patients without the need 
for resectional surgery [19]. Among the endoscopic features, the 
presence of longitudinal ulcers, aphthous ulcers, cobble stoning, 
and skip lesions are more common in Crohn’s disease (CD), whereas 
the presence of transverse ulcers, nodularity, polyps, and luminal 
narrowing and patulous ileocecal valve are more common in 
gastrointestinal TB. Mukewaretal. found ulceration to be the most 
common lesion, found in 88% of patients. Ulcers were largely linear, 
transverse, or circumferential, covered with yellowish or whitish 
exudates and surrounding mucosa was inflamed with edema and 
nodularity. Other lesions found on colonoscopy include polyps 
which mimicked carcinoma of the colon, as well as unnegotiable 
luminal narrowing in a smaller subset of patients [20].

Apart from routine histology, appropriately stained slides 
should be prepared to look for acid-fast rods and biopsies should 
also be sent for culture. Biopsies should be taken preferably from the 
margins of ulcerations because granulomas are often submucosal 
[21]. However, granulomas with or without caseation are usually 
seen in less than 50% of patients, while clusters of epithelioid cells 
without well-formed granulomas have been reported to occur in 20–
30% of the biopsies obtained. Similarly, in a considerable number 
of cases the biopsies have features of chronic inflammation but no 
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granulomas, caseation or clusters of epithelioid cells. Architectural 
abnormalities such as crypt distortion/branching/shortening and 
irregular mucosal surface, though more common in CD, are also 
seen in gastrointestinal TB. Granulomas are more frequently seen in 
gastrointestinal TB and are usually larger, confluent, dense, located 
in submucosa, and characterized by central caseation, which is 
almost pathognomonic of TB. Since intestinal TB is a paucibacillary 
disease, positive AFB staining in mucosal biopsies has a sensitivity 
of only 2.7–37.5%. The sensitivity of AFB culture varies from 19 to 
70% and PCR for AFB in endoscopic biopsies is not exclusive for 
gastrointestinal TB.

Culture of the biopsy material may increase the diagnostic 
yield, however disappointing results with 0% detection of acid-
fast bacilli have also been reported. Polymerase chain reaction 
analysis of biopsy specimens obtained endoscopically has been 
shown to be more sensitive than culture and acid-fast stains in 
diagnosing intestinal TB [22]. Other studies have suggested that an 
enzyme-linked immunosorbent assay using mycobacterial saline-
extracted antigen may increase the yield of correct diagnosis of 
colonic TB. Our case illustrates not only atypical manifestation of 
isolated colonic TB, but also a case mimicking CD. Colonoscopic 
differentiation between TB and Crohn’s colitis can be difficult 
taking into account that both entities may present themselves with 
mucosal ulcerations and nodularity, aphthous ulcers, oedematous 
mucosal folds, strictures and pseudo polyps and luminal narrowing 
[23]. To help differentiate CD from gastrointestinal TB, predictive 
scores have been suggested, although external validation for 
various populations is still lacking. However, these studies 
emphasize predictive features for each disease. Concerning clinical 
features, diarrhea, hematochezia, presence of perianal disease, and 
extraintestinal manifestations significantly favored CD, whereas 
fever, night sweats, lung involvement, and ascites significantly 
favored gastrointestinal TB. Inflammatory markers, such as CRP or 
ESR, are inconsistently included in these models due to the disparity 
of results. The endoscopic, radiologic, and pathologic findings 
previously discussed here are also included in these predictive 
models [24,25]. Although in our case endoscopic appearance was 
suggestive of a CD, histology showed chronic inflammatory changes 
and non-caseating epithelioid granulomas, a pattern consistent 
with either tuberculosis or CD. Finally with positive Gene Xpert in 
our biopsy specimens we were able to set the correct diagnosis thus 
avoiding unnecessary exploratory laparotomy. Correct diagnosis 
in such patients is extremely important taking into account 
that steroid treatment may have potentially disastrous effects. 
Complications noted were in the form of perforations and fistulae 
in less than 20% of cases.

Treatment of gastrointestinal tuberculosis is analogous to the 
treatment of pulmonary TB, with 2 months of conventional anti 
tuberculous therapy (rifampicin, isoniazid, pyrazinamide, and 
ethambutol), followed by rifampicin and isoniazid for an additional 
4 months [26]. Surgical resection may be required in cases of 
severe stricture causing high-grade intestinal obstruction. With 
resolution of gastrointestinal symptoms, an endoscopy to confirm 

mucosal healing is not necessary. This case report evidences the 
importance of a high level of suspicion of gastrointestinal TB when 
evaluating a patient with colonic ulcers with which colonic TB may 
be mistaken for CD and the dilemma of diagnosing it radiologically 
and endoscopically. The clinical features of both these conditions 
are identical and, occasionally, only histopathology and Gene Xpert 
test may provide the final diagnosis.

Conclusion
In conclusion, colonic TB should be considered as a differential 

diagnosis in patients suspected of having a tumorous or 
ulcerative lesion on colonoscopy and in patients having chronic 
gastrointestinal symptoms. Treatment of the condition results 
in prompt improvement of patient’s symptoms thereby lessens 
chance of complications.

Conflict of interest: None declared

References
1. Ma JY, Tong JL, Ran ZH (2016) Intestinal tuberculosis and Crohn’s 

disease: challenging differential diagnosis. J Dig Dis 17(3): 155-161.

2. Bhargava DK, Kushwaha AK, Dasarathy S, Shriniwas, Chopra P (1992) 
Endoscopic diagnosis of segmental colonic tuberculosis. Gastrointest 
Endosc 38(5): 571-574.

3. Nagi B, Kochhar R, Bhasin DK, Singh K (2003) Colorectal tuberculosis. 
Eur Radiol 13(8): 1907-1912.

4. Alvares JF, Devarbhavi H, Makhija P, Rao S, Kottoor R (2005) Clinical, 
colonoscopic, and histological profile of colonic tuberculosis in a tertiary 
hospital. Endoscopy 37(4): 351-356.

5. Marshall JB (1993) Tuberculosis of the gastrointestinal tract and 
peritoneum. Am J Gastroenterol 88(7): 989-999.

6. Debi U, Ravisankar V, Prasad KK, Sinha SK, Sharma AK (2014) Abdominal 
tuberculosis of the gastrointestinal tract: revisited. World J Gastroenterol 
20(40): 14831-14840.

7. Zhao XS, Wang ZT, Wu ZY, Yin QH, Zhong J, et al. (2014) Differentiation 
of Crohn’s disease from intestinal tuberculosis by clinical and CT 
enterographic models. Inflamm Bowel Dis 20(5): 916-925.

8. T A Sheer, W J Coyle (2003) Gastrointestinal tuberculosis. Curr 
Gastroenterol Rep 5(4): 273-278.

9. KD Horvath, RL Whelan (1998) Intestinal tuberculosis: return of an old 
disease. Am J Gastroenterol 93(5): 692-696.

10. Saurabh Mukewar, Shrikant Mukewar, Raghvendra Ravi, Arun Prasad, 
and Kulwinder S Dua (2012) Colon tuberculosis: endoscopic features 
and prospective endoscopic follow-up after anti-tuberculosis treatment. 
Clin Transl Gastroenterol 3(10): 24.

11. Singh V, Kumar P, Kamal J, Prakash V, Vaiphei K, et al. (1996) Clinico 
colonoscopic profile of colonic tuberculosis. Am J Gastroenterol 91(3): 
565-568.

12. Shah S, Thomas V, Mathan M, Chacko A, Chandy G, et al. (1992) 
Colonoscopic study of 50 patients with colonic tuberculosis. Gut 33(3): 
347-351.

13. Al Karawi MA, Mohamed AE, Yasawy ML, Graham DY, Shariq S, et al. 
(1995) Protean manifestations of gastrointestinal tuberculosis. Report 
of 130 patients. J Clin Gastroenterol 20(3): 225-232.

14. Kaushik R, Sharma R, Attri AK (2003) Coexisting tuberculosis and 
carcinoma of the colon: a report of two cases and a review of the 
literature. Trop Gastroenterol 24(3): 137-139.

http://dx.doi.org/10.32474/CTGH.2022.04.000176
https://pubmed.ncbi.nlm.nih.gov/26854750/
https://pubmed.ncbi.nlm.nih.gov/26854750/
https://pubmed.ncbi.nlm.nih.gov/1397913/
https://pubmed.ncbi.nlm.nih.gov/1397913/
https://pubmed.ncbi.nlm.nih.gov/1397913/
https://pubmed.ncbi.nlm.nih.gov/12942293/
https://pubmed.ncbi.nlm.nih.gov/12942293/
https://pubmed.ncbi.nlm.nih.gov/15824946/
https://pubmed.ncbi.nlm.nih.gov/15824946/
https://pubmed.ncbi.nlm.nih.gov/15824946/
https://pubmed.ncbi.nlm.nih.gov/8317433/
https://pubmed.ncbi.nlm.nih.gov/8317433/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209546/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209546/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209546/
https://www.researchgate.net/publication/261326320_Differentiation_of_Crohn%27s_Disease_from_Intestinal_Tuberculosis_by_Clinical_and_CT_Enterographic_Models
https://www.researchgate.net/publication/261326320_Differentiation_of_Crohn%27s_Disease_from_Intestinal_Tuberculosis_by_Clinical_and_CT_Enterographic_Models
https://www.researchgate.net/publication/261326320_Differentiation_of_Crohn%27s_Disease_from_Intestinal_Tuberculosis_by_Clinical_and_CT_Enterographic_Models
https://link.springer.com/article/10.1007/s11894-003-0063-1
https://link.springer.com/article/10.1007/s11894-003-0063-1
https://pubmed.ncbi.nlm.nih.gov/9625110/
https://pubmed.ncbi.nlm.nih.gov/9625110/
https://pubmed.ncbi.nlm.nih.gov/23238066/
https://pubmed.ncbi.nlm.nih.gov/23238066/
https://pubmed.ncbi.nlm.nih.gov/23238066/
https://pubmed.ncbi.nlm.nih.gov/23238066/
https://pubmed.ncbi.nlm.nih.gov/8633510/
https://pubmed.ncbi.nlm.nih.gov/8633510/
https://pubmed.ncbi.nlm.nih.gov/8633510/
https://pubmed.ncbi.nlm.nih.gov/1568653/
https://pubmed.ncbi.nlm.nih.gov/1568653/
https://pubmed.ncbi.nlm.nih.gov/1568653/
https://pubmed.ncbi.nlm.nih.gov/7797832/
https://pubmed.ncbi.nlm.nih.gov/7797832/
https://pubmed.ncbi.nlm.nih.gov/7797832/
https://pubmed.ncbi.nlm.nih.gov/14978989/
https://pubmed.ncbi.nlm.nih.gov/14978989/
https://pubmed.ncbi.nlm.nih.gov/14978989/


Citation: Richmond R Gomes*. Rare Colonic Tuberculosis Impostoring as Colonic Crohn’s Disease. Curr Tr Gastr & Hepatol  4(1)- 2022. CTGH.
MS.ID.000176. DOI: 10.32474/CTGH.2022.04.000176

                                                                                                                                                                              Volume 4 - Issue 1Curr Tr Gastr & Hepatol Copyrights @ Richmond R Gomes

335

This work is licensed under Creative
Commons Attribution 4.0 License

To Submit Your Article Click Here:       Submit Article

Current Trends in Gastroenterology  
and Hepatology

Assets of Publishing with us

• Global archiving of articles

• Immediate, unrestricted online access

• Rigorous Peer Review Process

• Authors Retain Copyrights

• Unique DOI for all articles

DOI: 10.32474/CTGH.2022.04.000176

15. M. Kela, V. B. Agrawal, R. Sharma, R. Agarwal, and A. Agarwal (2009) Ileal 
tuberculosis presenting as a case of massive rectal bleeding. Clin Exp 
Gastroenterol 2: 129-131.

16. Leong AF, Seow-Choen F, Goh HS (1993) Colorectal cancer and intestinal 
tuberculosis. Ann Acad Med Singap 22(6): 934-936.

17. Jain BK, Chandra SS, Narasimhan R, Ananthakrishnan N, Mehta RB 
(1991) Coexisting tuberculosis and carcinoma of the colon. Aust N Z J 
Surg 61(11): 828-831.

18. Y Lee, S Yang, J Byeon, S Myung, H Chang, et al. (2006) Analysis of 
colonoscopic findings in the differential diagnosis between intestinal 
tuberculosis and Crohn’s disease. Endoscopy 38(6): 592-597.

19. W.-K. Lee, F. Van Tonder, C. J. Tartaglia, C Dagia, R L Cazzato, et al. (2012) 
CT appearances of abdominal tuberculosis. Clin Radiol 67(6): 596-604.

20. Misra SP, Misra V, Dwivedi M, Gupta SC (1999) Colonic tuberculosis: 
clinical features, endoscopic appearance and management. J 
Gastroenterol Hepatol 14(7): 723-729.

21. Jadvar H, Mindelzun RE, Olcott EW, Levitt DB (1997) Still the great 
mimicker: abdominal tuberculosis. AJR Am J Roentgenol 168(6): 1455-
1460.

22. Anand BS, Schneider FE, El-Zaatari FAK, Shawar RM, Clarridge JE, et 
al. (1994) Diagnosis of intestinal tuberculosis by polymerase chain 
reaction on endoscopic biopsy specimens. Am J Gastroenterol 89(12): 
2248-2249.

23. Ferentzi CV, Sieck JO, Ali MA (1988) Colonoscopic diagnosis and medical 
treatment of ten patients with colonic tuberculosis. Endoscopy 20(2): 
62-65.

24. Jung Y, Hwangbo Y, Yoon SM, Koo HS, Shin HD, et al. (2016) Predictive 
factors for differentiating between Crohn’s disease and intestinal 
tuberculosis in Koreans. Am J Gastroenterol 111(8): 1156-1164.

25. Limsrivilai J, Shreiner AB, Pongpaibul A, Laohapand C, Boonanuwat R, 
et al. (2017) Meta-analytic Bayesian model for differentiating intestinal 
tuberculosis from Crohn’s disease. Am J Gastroenterol 112(3): 415-427.

26. VK Kapoor (1998) Abdominal tuberculosis. Postgrad Med J 74(874): 
459-467.

http://dx.doi.org/10.32474/CTGH.2022.04.000176
http://www.lupinepublishers.com/gastroenterology-hepatology-journal/
http://dx.doi.org/10.32474/CTGH.2022.04.000176
https://pubmed.ncbi.nlm.nih.gov/21694836/
https://pubmed.ncbi.nlm.nih.gov/21694836/
https://pubmed.ncbi.nlm.nih.gov/21694836/
https://pubmed.ncbi.nlm.nih.gov/8129360/
https://pubmed.ncbi.nlm.nih.gov/8129360/
https://pubmed.ncbi.nlm.nih.gov/1661111/
https://pubmed.ncbi.nlm.nih.gov/1661111/
https://pubmed.ncbi.nlm.nih.gov/1661111/
https://pubmed.ncbi.nlm.nih.gov/16673312/
https://pubmed.ncbi.nlm.nih.gov/16673312/
https://pubmed.ncbi.nlm.nih.gov/16673312/
https://pubmed.ncbi.nlm.nih.gov/22212637/
https://pubmed.ncbi.nlm.nih.gov/22212637/
https://pubmed.ncbi.nlm.nih.gov/10440219/
https://pubmed.ncbi.nlm.nih.gov/10440219/
https://pubmed.ncbi.nlm.nih.gov/10440219/
https://pubmed.ncbi.nlm.nih.gov/9168707/
https://pubmed.ncbi.nlm.nih.gov/9168707/
https://pubmed.ncbi.nlm.nih.gov/9168707/
https://pubmed.ncbi.nlm.nih.gov/7977255/
https://pubmed.ncbi.nlm.nih.gov/7977255/
https://pubmed.ncbi.nlm.nih.gov/7977255/
https://pubmed.ncbi.nlm.nih.gov/7977255/
https://pubmed.ncbi.nlm.nih.gov/3383793/
https://pubmed.ncbi.nlm.nih.gov/3383793/
https://pubmed.ncbi.nlm.nih.gov/3383793/
https://pubmed.ncbi.nlm.nih.gov/27296940/
https://pubmed.ncbi.nlm.nih.gov/27296940/
https://pubmed.ncbi.nlm.nih.gov/27296940/
https://pubmed.ncbi.nlm.nih.gov/28045023/
https://pubmed.ncbi.nlm.nih.gov/28045023/
https://pubmed.ncbi.nlm.nih.gov/28045023/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2360888/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2360888/

	Abstract 
	Keywords
	References

