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Abstract
Background  Crohn’s disease (CD) is a chronic intestinal inflammatory disorder, the etiology of which remains 
unknown, and is characterized by symptoms such as chronic abdominal pain, diarrhea, obstruction, and perianal 
lesions. Histopathology is widely regarded as the preferred method for diagnosing CD, although the histological 
diagnosis may lack specificity. The identification of granulomas is commonly believed to be the most reliable 
diagnostic indicator for CD, surpassing all other clinical features in significance. Nevertheless, research indicates that 
the detection rate of granulomas in CD exhibits considerable variability. Furthermore, granulomas can manifest 
in various specific infections including tuberculosis and Yersinia, as well as in a range of diseases characterized by 
macrophage reactions such as sarcoidosis and drug-induced enteritis. Granulomas associated with CD typically do 
not exhibit necrosis. However, the formation of caseous granulomas may occur as a result of secondary infections 
related to anti-CD drug treatment or perforation of the intestinal wall.

Case presentation  In this study, we present a case of a 28-year-old female patient diagnosed with CD exhibiting 
histologic granulomas, including both caseating and non-caseating forms, which demonstrated a positive response 
to medical treatment.

Conclusion  In clinical practice, various forms of granulomas may indicate diverse underlying diseases, yet lack 
specificity. It is suggested that the presence of caseous granulomas should not be considered as a definitive exclusion 
criterion for the diagnosis when clinical, endoscopic, imaging and other histopathological features are consistent with 
CD. This study is the first report of caseous granulomas in CD without concomitant tuberculosis infection.
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Background
Granulomas are defined by the aggregation of epithelioid 
cells, primarily histiocytes, and may encompass a variety 
of inflammatory components. The formation of granulo-
mas is a multifaceted process resulting from the interplay 
between a persistent, non-degradable antigen and the 
host’s immune system, involving macrophages, Th1 cell 
response, B cell hyperactivity, circulating immune com-
plex aggregation, and numerous biological mediators 
[1, 2]. Granulomatous inflammation of the gastrointes-
tinal tract is a tissue reaction pattern that can be attrib-
uted to various potential causes, including infections, 
noninfectious immune reactions, and a limited number 
of unidentified etiologies. It is possible to find granulo-
mas of varying morphological appearances. In addition 
to epithelioid and foreign body types, suppurative and 
necrotizing granulomas may also occur. It’s common to 
develop various types of intestinal granulomas, which are 
caused by specific bacterial infections, parasites, Crohn’s 
disease (CD), drug-induced reactions, gland rupture, 
sarcoidosis, genetic disorders, diverticulum, vasculitis-
related conditions, and certain variant immunodeficiency 
diseases [3]. It is hypothesized that CD results from a 
multifaceted interplay among genetic predisposition, 
environmental triggers, and dysbiosis of the gut microbi-
ota, culminating in aberrant innate and adaptive immune 
reactions [4]. One distinguishing characteristic of CD 
in comparison to other inflammatory bowel diseases is 
the presence of intestinal epithelioid granulomas. While 
granulomas can aid in the diagnosis of CD, they are nei-
ther sensitive nor specific [5]. If CD is present alongside 
caseous granuloma, it is typically assumed to indicate a 
co-infection. This case report describes a young female 
patient exhibiting clinical, radiological, and endoscopic 
features consistent with CD, along with histomorphologi-
cal evidence of caseous granulomas in the bowel wall and 
lymph nodes. Following consultations with various medi-
cal facilities and ruling out tuberculosis as a differential 
diagnosis, the patient was managed clinically as a case 
of CD. Treatment with ustekinumab, a biological agent, 
resulted in symptom improvement, healing of the ulcer 
on endoscopy, and resolution of the anal fistula. A histo-
pathologist has a pivotal role in identifying the aetiology 
of a disease or providing clinical guidance as to the likely 
cause. In most cases, a clinicopathological correlation is 
required in order to make a conclusive diagnosis. What 
we know about the presence of caseous granulomas in 
the intestine is frequently associated with tuberculosis. 
However, in the absence of definitive evidence of tuber-
culosis, caseous granulomas do not definitively rule out 
CD. Diagnostic efforts can be aided and complicated by 
conventional understanding of granulomas.

Case presentation
A 28-year-old female with a previous perianal abscess 
presented at the hospital due to acute abdominal pain in 
the right lower quadrant and low-grade fever of unknown 
etiology three years prior. The patient was admitted for 
suspected appendicitis at the local medical facility. Fol-
lowing this, an enhanced CT (computed tomography) 
scan of the abdomen revealed thickening and irregular 
enhancement of the wall of the proximal ileum, cecum, 
and adjacent ascending colon, accompanied by a sur-
rounding mass shadow, suggesting a high likelihood of 
CD. The colonoscopy revealed the presence of a mass 
located at the terminal portion of the cecum. Subsequent 
biopsy of the cecum demonstrated chronic enteritis with 
ulcer and a small noncaseating granuloma within the 
muscularis mucosa. No special staining was done on the 
biopsy specimen. The administration of anti-infection 
and analgesic therapy did not yield improvement. Right 
hemicolectomy was undertaken due to the ineffective-
ness of symptomatic treatment and the potential risk 
of intestinal wall perforation. Postoperative pathologi-
cal findings in local hospital indicated that both CD and 
tuberculosis were potential diagnoses. After the surgery, 
abdominal pain was relieved.

One-year post-surgery, the patient experienced an 
increase in stool frequency to 2–3 times per day with 
loose consistency. A repeat colonoscopy at the local hos-
pital revealed histopathological findings of the ileum 
and rectum consistent with active chronic enteritis with 
ulcers and without granulomas. Upon adhering to the 
doctor’s recommendations, the patient underwent a five-
month course of mesalazine, resulting in the formation of 
stools and improvement of the condition. Subsequently, 
the patient was admitted to our hospital this year fol-
lowing the identification of perianal vegetations. The 
laboratory analysis revealed the presence of fecal occult 
blood, fecal calprotectin levels exceeding 1800ug/g, and 
elevated levels of anti-Saccharomyces cerevisiae IgG and 
IgA antibodies. Standard testing for pathogenic bacteria 
(Shigella, Salmonella, Vibrio parahaemolyticus, Clos-
tridium difficile) yielded negative results, while levels of 
Cytomegalovirus antibody IgG were found to be elevated. 
A re-evaluation of contrast-enhanced CT of the small 
intestine revealed partial thickening of the small intes-
tine wall, consistent with the characteristic features of 
CD (Fig.  1a). MRI (magnetic resonance imaging) with 
contrast enhancement of the anal canal demonstrated 
the presence of an anal fistula (Fig.  1b). Endoscopic 
examination revealed multiple ulcers in the terminal 
ileum, as well as mucosal edema and ulcers at the ano-
rectal margin, supporting the diagnosis of CD. Clinical 
data and disease evolution were reviewed, leading to the 
consideration of CD. In order to assist in establishing a 
definitive diagnosis, the patient underwent a pathology 



Page 3 of 7Tao et al. Diagnostic Pathology          (2024) 19:139 

consultation at our hospital. The pathological exami-
nation identified irregular crypt structure, focal crypt 
reduction, and focal pyloric gland metaplasia, findings 
that are indicative of chronic enteritis (Fig.  2a). There 
was transmural inflammation, with the ulcer extending 
into the submucosa, disorganization of the muscularis 
propria, fibrosis of the submucosa and subserosa, and 
infiltration of numerous inflammatory cells, suggesting 
perforation at the site (Fig. 2b). Furthermore, the primary 
takeaway is that noncaseating granulomas are readily 
identifiable within the submucosal and subserosal layers 
(Fig. 2c), aiding in the diagnosis of CD. Within the intes-
tinal wall, there were several multinucleated giant cells. 
To our surprise, histopathology once again revealed that 
several atypical granulomas were observed during the 
examination of the pathological sections. As the granulo-
mas observed were significant in size and confluent, they 
are usually characterized by central necrosis and a lack of 
discernible structure, which is commonly referred to as 
caseous granulomas (Fig. 2d).

We conducted testing for the M. tuberculosis complex 
using genetic PCR, T-SPOT, and PPD in this study, and 
a Ziehl-Neelsen stain for acid-fast bacilli was performed 
to look for the bacilli under the microscope. All labora-
tory testing yielded negative results, indicating no signs 
of tuberculosis. In addition, no significant lesions were 
detected on the patient’s chest CT. There was no famil-
ial history of tuberculosis, and no other individuals were 
found to be infected. Given the lack of evidence for tuber-
culosis or other specific infections, the clinical treatment 
remains consistent with CD. Following comprehen-
sive laboratory testing and meticulous examination of 

pathological sections, the gastroenterologist admin-
istered a three-week course of isoniazid prophylaxis, 
which may not have been adequate to effectively treat 
the patient’s tuberculosis infection, if present. A signifi-
cant improvement in symptoms was observed following 
four courses of ustekinumab treatment. Seven months 
later, there was a nearly fivefold reduction in calprotec-
tin levels. Subsequent re-examination of the enhanced 
MRI scan of the anal canal revealed the disappearance of 
the anal fistula, obvious healing of the ulcer scar under 
endoscopy, and a reduction in the CD activity score (SES-
CD) from 9 to 1 (Fig. 3a-b). Based on the patient’s exami-
nation findings and response to treatment, the diagnosis 
of CD was maintained. How do anomalous caseous gran-
ulomas develop in CD? The patient’s clinical history led 
us to assume that the abnormal caseous granuloma in 
CD resulted from a secondary infection of intestinal per-
foration, based on a detailed clinical, radiological, and 
pathological evaluation. Regrettably, the patient opted 
not to pursue additional next-generation sequencing 
(NGS) testing for infection. The patient remains under 
continued observation.

Disscusion
Granulomas are aggregates of activated macrophages 
and their derived cells that arise from prolonged expo-
sure to antigens, with granulomatous inflammation typi-
cally resulting from either infectious or noninfectious 
immune reactions, as well as a number of unidentified 
etiologies [3]. The presence of non-caseating epithelioid 
granulomas in CD, which is typically seen as a character-
istic feature, has been reported to range from 15 to 60%, 

Fig. 1  Imaging manifestations. a Enhanced CT revealed partial thickening of the wall of the small intestine. b MRI with contrast enhancement of the anal 
canal demonstrated the presence of an anal fistula
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with an average detection rate of 45% [6, 7]. Granulomas 
in CD exhibit diverse patterns, such as microgranulomas 
characterized by a limited number of histiocytes, muci-
nous granulomas associated with crypt rupture, nodular 
epithelioid granulomas lacking inflammatory infiltration 
and occasionally displaying Schaumann bodies, and epi-
thelial granulomas featuring numerous aggregates of 
multinucleated giant cells. Necrosis and abscess forma-
tion are infrequent occurrences within granulomas [3, 
8, 9]. The granulomas found in CD display a compact 
sarcoid-like morphology, are poorly organized, and are 
often smaller than 200 μm in size, appearing discrete or 
isolated. These granulomas have the potential to mani-
fest in any layer of the intestinal wall [3]. The inaugural 
examination of the correlation between granulomas and 
CD behavior was documented in a publication in 1960 

[10, 11]. The occurrence of granulomas in CD is linked 
to a more severe disease presentation. Patients with CD 
who present with granulomas are at a higher risk for 
developing penetrating complications and perianal dis-
ease [6, 11–13]. Individuals who have undergone surgical 
intervention for CD with the presence of granulomas are 
at an elevated likelihood of requiring reoperation within 
a six-year timeframe [11]. The presence of both caseous 
and non-caseating granulomas in our case prompted 
initial consideration of tuberculosis in accordance with 
conventional diagnostic protocols. There is a clinical, 
radiological, endoscopic, and follow-up evidence of CD. 
Caseous granulomas should not preclude the diagnosis of 
CD. What are the underlying factors contributing to the 
development of caseous granulomas in individuals with 
CD?

Fig. 2  Histopathological evidence. a The histological examination revealed a modification in the structure of the recess, and the development of non-
caseous granulomas within the submucosal lymphoid tissue was found; 10×magnification. b Inflammation throughout all layers of the intestinal wall 
was examined histologically; 4×magnification. c-d Granulomas. c indicates non-caseous granuloma in the submucosa of the intestinal wall; 20×magni-
fication. d displays a caseous granuloma in the subserosa of the intestinal wall, with surrounding isolated multinucleated giant cells; 20×magnification
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CD afflicted with tuberculosis infection
Tuberculosis, caused by Mycobacterium tuberculosis 
infection, is a significant pathogen associated with gas-
trointestinal granulomatous diseases. There is significant 
overlap between CD and intestinal tuberculosis (ITB) 
in terms of clinical, endoscopic, radiological, and his-
tological features. Literature reports indicate that 5% of 
patients initially diagnosed with ITB were misdiagnosed 
as having CD and were treated with steroids, while 9% 
of patients initially diagnosed with CD were later found 
to have tuberculosis [14]. What’s more, a study has indi-
cated that the misdiagnosis rate for CD and ITB ranges 
from 50 to 70% [15]. If CD is mistakenly diagnosed as 
ITB, the administration of unnecessary anti-tuberculo-
sis treatment may result in drug toxicity and delay the 
appropriate management of CD. Likewise, the exclusive 
use of steroids in the treatment of tuberculosis may exac-
erbate the patient’s condition [14, 16]. Hence, definite 
distinction between CD and ITB in the intestinal tract 
is difficult during the course of the illness for medical 
professionals. The diagnosis of ITB is supported by the 
co-occurrence of pulmonary tuberculosis, ascites, night 
sweats, involvement of fewer than four intestinal seg-
ments, ring ulcers, scars, or pseudopolyps. Conversely, 
the presence of bloody stools, perianal lesions, chronic 
diarrhea, anorectal lesions, longitudinal ulcers, and cob-
blestone appearances are indicative of CD [17, 18]. Nev-
ertheless, none of these indicators were specific. From a 
histologic standpoint, changes in the structure of crypts, 
such as distortion, branching, shortening, and irregular 
mucosal surface, are frequently seen in individuals with 
CD, but can also be present in cases of tuberculosis. In 
an article authored by Yu et al., it is apparent that indi-
viduals with ITB exhibit a greater volume and quantity 
of granulomas compared to those with CD, particularly 

those exceeding a maximum diameter of 300 μm, which 
are typically indicative of ITB. Additionally, patients 
with ITB displayed a higher density of granulomas at the 
same magnification, in comparison to patients with CD. 
Notably, the presence of more than five granulomas per 
tissue section was exclusively found in individuals with 
ITB. The author of that paper also indicated that there is 
a greater prevalence of confluent granulomas in patients 
diagnosed with ITB than with CD. Specific caseous 
necrosis was found in 13.3% of patients with ITB [14]. 
The majority of cases of CD with tuberculosis result from 
the reactivation of latent infection, typically manifesting 
around 12 weeks following initial exposure to infliximab, 
an anti-TNF (anti- tumor necrosis factor) biologic agent, 
and commonly within the initial 6 months of treatment 
[19]. The reactivation of tuberculosis is attributed to the 
induction of apoptosis in immune cells that are bound 
to TNF receptors by infliximab, which acts through 
the anchoring membrane, consequently disrupting the 
restrictive effect of granulomas on Mycobacterium tuber-
culosis [11, 20]. There has been a reported 5 to 10-fold 
increase in the risk of tuberculosis among patients with 
CD who are treated with infliximab [13]. Hence, theo-
retically, there exists a likelihood that CD may be compli-
cated by tuberculosis. A 26-year-old CD patient treated 
with infliximab was found to have gummatous cutane-
ous tuberculosis as Garcia LC et al. reported [21]. In a 
detailed case series of CD patients who were treated 
with anti-TNF therapy, the incidence of extrapulmonary 
tuberculosis was found to be 5 out of 802 cases. This 
study also identified novel extrapulmonary tuberculosis 
locations, namely the colon, turbinate, and spleen [22]. 
In this particular instance, despite the presence of case-
ous granulomas resembling tuberculosis, the patient did 
not exhibit any laboratory indications of tuberculosis, 

Fig. 3  Comparison of endoscopy findings before and after pharmacological intervention. a Endoscopy revealed the presence of multiple ulcers located 
at the anal margin. b Following 7 months of treatment with CD, the anal margin ulcer was successfully healed as confirmed by endoscopic examination
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and the intestinal inflammation was managed solely with 
mesalazine prior to surgery. Following treatment with 
CD medications, the patient experienced healing during 
endoscopy and symptom alleviation, thereby negating 
any evidence of tuberculosis in the patient.

CD with co-infections of other opportunistic pathogens
Patients with CD exhibit dysbiosis in their intesti-
nal microbiota, while individuals with compromised 
immune systems are at an increased risk of developing 
opportunistic infections. For instance, a case study has 
documented the co-occurrence of CD with ileocolonic 
histoplasmosis [23]. Fungal organisms typically induce 
nodular granulomatous lesions that are often accom-
panied by necrosis. Yersinia pseudotuberculosis [24], 
Histoplasmosis [25], Cryptococcus neoformans [26], 
Coccidioides spp [26], and other fungal microorganisms 
have the potential to trigger necrotizing granulomas. 
Histoplasma species have the potential to induce the 
formation of caseous granulomas. These opportunistic 
microorganisms are capable of thriving not only in indi-
viduals with compromised immune systems, but also in 
those who are immunocompetent. In a comprehensive 
clinical examination of Ryosuke Osawa, 88% (23/26) of 
the immunocompromised patients had GI cryptococco-
sis. In addition, clinical manifestations of gastrointestinal 
cryptococcosis exhibited significant variations between 
individuals with intact immune systems and those with 
compromised immune function [27]. The prevalence of 
invasive fungal diseases attributed to TNF-a inhibitors 
has garnered heightened scrutiny [28–31]. If clinical sus-
picion of infection persists despite negative results from 
special stains, further investigation using polymerase 
chain reaction (PCR) analysis on paraffin-embedded 
formalin-fixed tissue may be warranted to identify patho-
gens such as tuberculosis, fungi, Yersinia, and others. 
Clinical investigations, such as stool culture or serology, 
have the potential to provide valuable insights. Notwith-
standing, clinical and laboratory findings can establish a 
cause in many necrotizing granulomas that appear unex-
plained at the time of initial histologic examination.

Furthermore, small areas of necrosis are frequently 
observed in individuals with sarcoidosis [25]. Diathermy 
associated with surgical procedures and traumatic tissue 
injury are additional factors that contribute to the forma-
tion of necrotizing granulomas [32, 33]. In addition to 
polyangitis granulomatosis, intravascular fungal infec-
tion may also lead to the formation of granuloma with 
background necrosis [3].

Conclusion
In the clinical setting, the presence of intestinal case-
ous granulomas is often associated with the diagnosis of 
tuberculosis. Nevertheless, it is important to recognize 

that alternative etiologies, such as medication for CD, 
secondary opportunistic infections, or the patient’s 
underlying condition, may also give rise to caseous gran-
ulomas in the intestine. The diagnosis of our case was 
confirmed as CD with caseous granulomas, with tuber-
culosis being effectively ruled out through an analysis of 
potential sources of the granulomas. The patient lacked 
any known exposure to tuberculosis and exhibited no 
clinical laboratory evidence supporting the presence of 
the disease. While the patient declined further infec-
tious testing, the efficacy of the CD treatment remains 
evident. Ongoing monitoring of the patient’s progress 
will continue. This article presents a novel interpretation 
that challenges the conventional understanding that the 
presence of caseous granulomas in the intestine does not 
definitively exclude the diagnosis of CD. It is imperative 
to consider the potential for infection complicating CD 
through the comprehensive integration of clinical, endo-
scopic, imaging, laboratory examination, and histological 
auxiliary staining. Moreover, the study also examines the 
potential occurrence of caseous granuloma in the intesti-
nal tract.
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