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Abstract
According to the World Health Organization (WHO), tuberculosis (TB) is the 13th cause of death worldwide
and the second infectious killer after HIV. It is an endemic disease in Morocco. Isolated appendicular TB is
an uncommon form of extrapulmonary TB. We report a case of a 26-year-old woman admitted for acute
abdominal pain in the right iliac fossa with fever, vomiting, and diarrhea. Physical examination and
abdominal ultrasound confirmed appendicitis. Surgery was performed and revealed on histopathological
examination of the resected appendix the diagnosis of tubercular appendicitis. The patient was initiated on
the conventional antitubercular regimen for six months and would be followed up appropriately. This case
report highlights the importance of histopathological examination of appendicectomy specimens in order to
diagnose rare diseases such as primary TB of the appendix.
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Introduction
Tuberculosis (TB) is an endemic disease in Morocco. In 2021, 29,327 cases were identified which
corresponds to an incidence rate of 80 new cases per 100,000 inhabitants, all forms combined.
Mycobacterium TB is the causative agent of TB. Pulmonary TB is the most common site involved with a
number of 5.3 million people worldwide in 2021 [1]. Gastrointestinal TB represents 3% of extrapulmonary
TB and concerns primarily the ileocecal region [2]. Primary TB of the appendix is a rare entity with a
prevalence of 0.1% to 3% in all appendicectomies performed [3]. The aim of this study is to report a case of
appendicular TB revealed by appendicular peritonitis in the emergency department of the Ibn Rochd
University Hospital Center of Casablanca (Morocco) in 2023.

Case Presentation
A 26-year-old young Moroccan female was admitted to the emergency department of Ibn Rochd University
Hospital Center of Casablanca for acute abdominal pain in the right iliac fossa for two days. She also
reported vomiting and diarrhea (three to four times a day) along with fever, night sweats, and a weight loss
of five kilograms in a month. Her medical and familial history was not significant. She had no past history of
TB. She has been vaccinated against TB as per the national immunization program.

On examination, she was conscious, febrile (38.5°C) and tachycardic (100 /min). Her blood pressure was
120/70 mmHg. The abdominal examination noted rebound tenderness in the right iliac fossa over the
McBurney point without any palpable mass. It also reported flank dullness. Washboard abdomen was not
found. The rectal examination did not reveal nodules, masses, or tenderness. Examination of her respiratory
and cardiovascular systems was normal.

Blood tests revealed microcytic and hypochromic anemia with 9.6 g/dL of hemoglobin (normal range 12-16

g/dL), and hyperleukocytosis with a count of 15.7 x 109 (normal range 4.5-11 x 109) with neutrophilia (13.6 x

109) and no lymphopenia. C-reactive protein (CRP) was elevated to 115.4 mg/L (normal range < 1 mg/L). The
rest of the blood investigations were normal. The MANTRELS score, also recognized as the ALVARADO score,
was 8. A score of 5 or 6 is indicative of acute appendicitis, while a score of 7 or 8 suggests probable
appendicitis and a score of 9 or 10 indicates highly probable appendicitis. Abdominal ultrasonography was
performed and showed an enlarged and inflamed appendix of 8.6 mm long complicated by peritonitis. There
were multiple lymph nodes in the central mesentery artery and abundant ascites.

The patient was subjected to a laparoscopic appendicectomy for acute appendicular peritonitis. On
peritoneal cavity exploration, multiple inflamed nodules were observed in the ileum, the caecum, the large
omentum and mesentery. Ascites was explored and evacuated. The appendix was in laterocaecal position.
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Appendicectomy and peritoneal cleansing were performed, and the specimen was sent for histopathological
examination (Figures 1, 2).

FIGURE 1: Image of mesenteric granulations suggestive of tuberculosis
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FIGURE 2: Post-operative picture of the inflamed appendix

Macroscopically, the swollen inflamed appendix measured 8.5cm in lenght and 1cm of diameter (normal
diameter < 6mm). Cut surface showed white pseudomembranes. The lumen was obliterated by an
appendicolith.

On microscopic examination, appendix sections revealed along in the thickened wall, multiple
gigantocellular epithelioid granulomas and central caseous necrosis. Ziehl Neelsen stain for acid fast bacilli
was noncontributory. Based on the location, the diagnosis of tubercular appendicitis was confirmed (Figures
3, 4).
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FIGURE 3: Histological slide of an appendix wall containing epithelioid
cell granulomas with foci of caseous necrosis
White arrows: Epithelioid cell granulomas, Yellow arrow: Caseous necrosis

FIGURE 4: Histopathologic aspects of tuberculosis: multiple epithelioid
granulomas with giant cells (arrow)

Further investigations were performed. Sputum examination for acid-fast bacillus was negative. Intradermal
tuberculin reaction was positive (16mm) (normal range < 15mm for a vaccinated person). Ascites
paracentesis revealed a turbid exudative fluid with a high adenosine desaminase activity (86.5 U/L). Chest x-
ray showed no abnormality. HIV status was negative.
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Antitubercular treatment was started for nine months with rifampicin (10 mg/kg/day), isonizid (5
mg/kg/day), pyrazinamid (30 mg/kg/day) and ethambutol (20 mg/kg/day) for two months followed by seven
months of isonizid and rifampicin (2HRZE/7HR), on a daily basis.

During the follow-up visits, the patient had a favorable postoperative recovery. The surgical scar was clean,
and healed successfully. The patient tolerated the antitubercular treatment with no side effects. The
abdominal symptoms were resolved within two months and ascites disappeared. A full recovery has been
marked to date by the end of the treatment.

Discussion
The incidence of appendicular TB varies from 0.1% to 3% of the appendicectomies performed [3].
Appendicular TB is a rare and less-known entity. It has been described for the first time in the literature by
Corbin in 1873. In Morocco, gastrointestinal TB is usual and the commonest site is ileocecal [4]. However,
appendix infiltration by the bacilli is rare and may be due to the minimal contact of appendicular mucosa
with intestinal contents [5,6].

The pathogenesis of appendicular TB remains uncertain [7]. Tubercular bacilli might infiltrate the digestive
tract through various routes, including the ingestion of infected sputum resulting from pulmonary TB or
contaminated food (intraluminal, hematogenous, local extension) [8]. Alternatively, hematogenous spread
may occur from pre-existing infective sites or through direct extension from the ileocecal region or genital
TB [9]. Three clinical types of tubercular appendicitis have been documented in the literature [10]. The
initial type is a chronic form characterized by abdominal pain, diarrhea, and occasional vomiting. This form
is often mistaken for ileocecal TB [11]. The second type is an acute form with symptoms resembling surgical
abdomen appendicitis, as observed in our patient [12]. The third type is latent and asymptomatic, typically
diagnosed through histopathological examination [13,14]. Mathew et al. have recently described a unique
form that combines appendicular TB with stump appendicitis - a rare and delayed complication of
appendicectomy, where the residual stump becomes inflamed [15].

The pre-operative diagnosis of appendicular TB is challenging as there are no pathognomonic clinical,
biological, or radiological features to suggest it [16,17]. Consequently, confirmation of the diagnosis can
only be achieved through histopathological examination [13]. This case report is consistent with existing
literature findings.

Macroscopically, the appendix can be normal, ulcerative, or hypertrophied [18]. Histopathological
examination reveals a tuberculous granuloma with central caseous necrosis surrounded by multiple
Langhans-type giant cells located in the appendix, which is pathognomonic of TB (Figures 3, 4). Hence,
granulomatous appendicitis can be linked to various diseases, including infectious conditions such as
Yersinia Enterolitica and parasitic infections. Additionally, non-infectious causes, like Crohn's disease,
sarcoidosis, diverticulitis, and the presence of foreign bodies, may also be associated [2,19,20].

Although appendicitis is commonly managed by all physicians, the existence of ascites and mesenteric nodes
should lead the treating clinician to consider TB as the principal concern. The treatment of appendicular TB
is both surgical and medical [20]. The patient must be given multiple anti-TB drugs according to the World
Health Organization with rifampicin, isoniazid, pyrazinamid, and ethambutol for two months followed by
seven months of isoniazid and rifampicin (2HRZE/7HR) [4,5]. Appendicectomy is typically performed to
avoid inflammation and complications. However, in our case and several literature reviews, the diagnosis
was established only after histopathological examination.

Conclusions
Appendicular TB is a rare entity even in endemic countries. Our clinical case study is consistent with the
information available in the literature. It may be associated with TB symptoms, but no specific clinical
features exist. It may mimic acute appendicitis and be diagnosed only after histopathological examination.
Therefore, surgeons and pathologists should be aware of the possibility of tubercular infection of the
appendix in order to start the antitubercular treatment as soon as possible.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Malak Afifi, Fouad Haddad, Fatima Zahra El Rhaoussi, Mohamed Tahiri, Wafaa Hliwa,
Ahmed Bellabah, Badre Wafaa, Sanaa Hachimi, Nisrine Bennani Guebessi

Acquisition, analysis, or interpretation of data:  Malak Afifi, Fouad Haddad, Fatima Zahra El Rhaoussi,
Mohamed Tahiri, Wafaa Hliwa, Ahmed Bellabah, Badre Wafaa, Sanaa Hachimi, Nisrine Bennani Guebessi

2024 Haddad et al. Cureus 16(1): e51733. DOI 10.7759/cureus.51733 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Drafting of the manuscript:  Malak Afifi, Fouad Haddad, Fatima Zahra El Rhaoussi, Mohamed Tahiri,
Wafaa Hliwa, Ahmed Bellabah, Badre Wafaa, Sanaa Hachimi, Nisrine Bennani Guebessi

Critical review of the manuscript for important intellectual content:  Malak Afifi, Fouad Haddad,
Fatima Zahra El Rhaoussi, Mohamed Tahiri, Wafaa Hliwa, Ahmed Bellabah, Badre Wafaa, Sanaa Hachimi,
Nisrine Bennani Guebessi

Supervision:  Malak Afifi, Fouad Haddad, Fatima Zahra El Rhaoussi, Mohamed Tahiri, Wafaa Hliwa, Ahmed
Bellabah, Badre Wafaa, Sanaa Hachimi, Nisrine Bennani Guebessi

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Fouad Haddad and Malak Afifi contributed equally to the work and should be considered co-first authors.

References
1. Mohammed YOUBI: Bulletin 2022 - d’Epidemiologie et de santé publique . Ministère de la Santé et de la

protection sociale, Maroc; 2022.
2. Ambekar S, Bhatia M: Appendicular tuberculosis: a less encountered clinical entity . BMJ Case Rep. 2021,

14:237718. 10.1136/bcr-2020-237718
3. Case report appendicular tuberculosis-a rare entity . (2022). Accessed: September 12, 2022:

https://www.researchgate.net/publication/363481487_Case_Report_Appendicular_Tuberculosis-
A_Rare_Entity.

4. Constantinescu C, Vayalumkal J, Fisher D: An unusual case of appendicitis . CMAJ. 2014, 186:1241-3.
10.1503/cmaj.131126

5. Primary tuberculosis of the appendix: common disease with rare location - a rare case report from rural
India. (2019). Accessed: May 20, 2023: http://www.kuzeyklinikleri.com/jvi.aspx?
pdir=nci&plng=eng&un=NCI-93797.

6. Singh MK, Arunabh, Kapoor VK: Tuberculosis of the appendix--a report of 17 cases and a suggested
aetiopathological classification. Postgrad Med J. 1987, 63:855-7. 10.1136/pgmj.63.744.855

7. Keita M, Casanelli JM, Koné Z: Tuberculose isolée de l’appendice: à propos d’une observation au CHU de
Treichville. J Afr Hepato Gastroenterol. sept. 2013, 7:154-6. 10.1007/s12157-013-0473-4

8. Hubbard G, Chlysta W: Tuberculous appendicitis: a review of reported cases over the past 10 years . J Clin
Tuberc Other Mycobact Dis. 2021, 23:100228. 10.1016/j.jctube.2021.100228

9. Peko JF, Ibara JR, Okiemy G, Ele N, Ekoutou A, Massengo R: Une observation de tuberculose isolée de
l’appendice au centre hospitalier et universitaire de Brazzaville. Med Trop. 2008, 68:290-2.

10. Elamurugan T, Sivashanker M, Kumar SS, Muthukumarassamy R, Kate V: Primary tuberculous appendicitis
presented with caecal perforation: a case report. Asian Pac J Trop Med. 2012, 5:834-6. 10.1016/S1995-
7645(12)60154-0

11. Na AF, Brown S, Chandra R: Appendiceal tuberculosis. ANZ J Surg. 2017, 87:E102-3. 10.1111/ans.13016
12. Rabbani K, Narjis Y, Difaa A, Louzi A, Benelkhaiat R, Finech B: Tuberculous appendicitis. Saudi J

Gastroenterol. 2011, 17:287-8. 10.4103/1319-3767.82587
13. Primary tuberculosis of the appendix . (2010). Accessed: May 20, 2023:

http://www.omjournal.org/CaseReports/FullText/201007/FT_7PrimaryTuberculosisoftheAppendix.html.
14. Chiș B, Dudric V, Fodor D: Tuberculous appendicitis. A case report . Med Ultrason. 2017, 19:333-5.

10.11152/mu-1085
15. Mathew M, Mathew T, Joseph E: First case of primary appendiceal tuberculosis presented as stump

appendicitis. J Surg Case Rep. 2023, 2023:rjad373. 10.1093/jscr/rjad373
16. Maharjan S: An uncommon case of chronic tubercular appendicitis . Case Rep Pathol. 2015, 2015:534838.

10.1155/2015/534838
17. Abu-Zidan FM, Sheek-Hussein M: Diagnosis of abdominal tuberculosis: lessons learned over 30 years:

pectoral assay. World J Emerg Surg. 2019, 14:33. 10.1186/s13017-019-0252-3
18. Ito N, Kawamoto S, Inada K, Nagao S, Kanemaru T, Noda N, Ochiai R: Primary tuberculosis of the appendix

in a young male patient: report of a case. Surg Today. 2010, 40:668-71. 10.1007/s00595-009-4111-9
19. Abedalqader T, Bakir M, AlJohani F, Altahan T, Amer SM, Almustanyir S: Acute abdomen secondary to

granulomatous appendicitis: a rare case of complicated appendicitis. Cureus. 2022, 14:e23247.
20. Akbulut S, Yagmur Y, Bakir S, Sogutcu N, Yilmaz D, Senol A, Bahadir MV: Appendicular tuberculosis: review

of 155 published cases and a report of two cases. Eur J Trauma Emerg Surg. 2010, 36:579-85.
10.1007/s00068-010-0040-y

2024 Haddad et al. Cureus 16(1): e51733. DOI 10.7759/cureus.51733 6 of 6

http://www.sante.gov.ma/Publications/Bullten_pidmiologique/BESP 80 - DELM .pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bcr-2020-237718?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bcr-2020-237718?utm_medium=email&utm_source=transaction
https://www.researchgate.net/publication/363481487_Case_Report_Appendicular_Tuberculosis-A_Rare_Entity?utm_medium=email&utm_source=transaction
https://www.researchgate.net/publication/363481487_Case_Report_Appendicular_Tuberculosis-A_Rare_Entity?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1503/cmaj.131126?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1503/cmaj.131126?utm_medium=email&utm_source=transaction
http://www.kuzeyklinikleri.com/jvi.aspx?pdir=nci&plng=eng&un=NCI-93797&utm_medium=email&utm_source=transaction
http://www.kuzeyklinikleri.com/jvi.aspx?pdir=nci&plng=eng&un=NCI-93797&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/pgmj.63.744.855?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/pgmj.63.744.855?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12157-013-0473-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12157-013-0473-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jctube.2021.100228?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jctube.2021.100228?utm_medium=email&utm_source=transaction
http://www.jle.com/fr/MedSanteTrop/2008/68.3/290-292 Une observation de tuberculose isol%C3%A9e de l'appendicite au centre hospitalier universitaire de Brazzaville (Pek.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1995-7645(12)60154-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1995-7645(12)60154-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ans.13016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ans.13016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/1319-3767.82587?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/1319-3767.82587?utm_medium=email&utm_source=transaction
http://www.omjournal.org/CaseReports/FullText/201007/FT_7PrimaryTuberculosisoftheAppendix.html?utm_medium=email&utm_source=transaction
http://www.omjournal.org/CaseReports/FullText/201007/FT_7PrimaryTuberculosisoftheAppendix.html?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11152/mu-1085?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11152/mu-1085?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jscr/rjad373?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jscr/rjad373?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2015/534838?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2015/534838?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13017-019-0252-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13017-019-0252-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00595-009-4111-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00595-009-4111-9?utm_medium=email&utm_source=transaction
http://www.cureus.com/articles/90294-acute-abdomen-secondary-to-granulomatous-appendicitis-a-rare-case-of-complicated-appendicitis?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00068-010-0040-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00068-010-0040-y?utm_medium=email&utm_source=transaction

	A Rare Case of Tuberculosis Revealed by Acute Appendicitis: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Image of mesenteric granulations suggestive of tuberculosis
	FIGURE 2: Post-operative picture of the inflamed appendix
	FIGURE 3: Histological slide of an appendix wall containing epithelioid cell granulomas with foci of caseous necrosis
	FIGURE 4: Histopathologic aspects of tuberculosis: multiple epithelioid granulomas with giant cells (arrow)

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


