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Crohn's disease (CD) is a chronic inflammatory bowel disease (IBD) that may
present in children with extraintestinal manifestations (EIM). Inflammatory
myopathies are rarely described in this context. Herein we describe the case
of a teenager with recurrent episodes of calf myositis, also known as
"Gastrocnemius Myalgia Syndrome” (GMS), as the only manifestation of CD in
a pre-clinical phase. A 15-year-old girl presented three episodes of acute
bilateral calf myositis with inability to walk over a period of three years. Each
episode was preceded by febrile upper respiratory tract infections, with levels
of IgG for Sars-Cov2 compatible with a recent infection. Clinical and
laboratory tests showed an acute inflammatory state which, in the first two
episodes, spontaneously improved in about 20 days. During the third episode,
a whole-body PET-MRI detected hypermetabolism, associated with muscle
edema of the posterior compartment of the legs and thickening of the
terminal ileum with significant tracer uptake. Intestinal and muscle biopsies
confirmed the diagnosis of CD and focal myositis. The patient was treated
with corticosteroids and azathioprine with rapid resolution of pain, fever and
intestinal inflammation. Our case clearly shows that GMS should be
considered among the EIM of pediatric CD and can precede IBD onset by
years. Therefore, CD should be ruled out in all pediatric patients presenting
with predominant, recurrent calf myositis.
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Introduction

Up to 50% of patients with inflammatory bowel disease (IBD) experience at least one
extraintestinal manifestation (EIM) during the course of their illness, presenting either
synchronously or metachronously with respect to IBD. EIMs can affect any organ
system and may be a source of considerable morbidity and, in some cases, even
mortality (1). Among the most common are immune-mediated arthropathies, along
with mucocutaneous, ocular, and hepatobiliary disorders (2). Inflammatory myopathies
(IM) have been rarely reported in association with CD and mainly consist of orbital
myositis or dermatomyositis (3, 4).
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Herein we describe the case of a teenager with a three-year
history of recurrent isolated episodes of myositis selectively
affecting calf muscles, known in adults as “gastrocnemius
myalgia syndrome” (GMS) (5), as sole presentation of CD, and
provide a review of the literature.

Case description

A 15-year-old female presented, over a three-year timeframe,
three episodes of fever and acute severe bilateral calf pain,
resulting in inability to walk. In all episodes, the onset of calf
pain was preceded by febrile upper respiratory tract infections
(URTI).

At the first episode, the patient, admitted to a peripheral
hospital, had high-degree fever and acute bilateral calf pain,
initially thought to be associated with a recent surgery for
clubfoot correction. She also reported a contact with a COVID-
19-positive individual four weeks prior to the onset of
symptoms. Physical examination was unremarkable except for
very painful calves on palpation and movement, with impaired
ambulation. Overall muscle strength was preserved.

Blood tests revealed an inflammatory profile (WBC count
15.9 x 10°/uL, PMNc: 78%, Hgb: 11.2 g/L, PLT: 517,000, ESR:
120 mm/h, CRP: 158 mg/L), while CPK, ALT and AST were
within normal values for age. Searches for viral infections,
including EBV, CMV, Adeno and Parvovirus B19, were all
negative. A lower limb ultrasound showed a fascial fluid
collection on the right medial gastrocnemius. Broad-spectrum
antibiotics were started with resolution of myalgias and
normalization of laboratory abnormalities in about 20 days
(Figure 1). The patient was then referred to our Pediatric
Rheumatology Academic Center for a second opinion after
resolution of this episode of “atypical” myositis. Since then, she

10.3389/fped.2025.1676609

months and his parents were encouraged to report any
clinical changes.

Eighteen months later, the patient again presented high-grade
fever, intense calf pain, sore throat, and transient diarrhoea.
Bacterial cultures from stool and throat swab were negative
while viral serology was consistent with a recent Sars-CoV2
infection (6) (serum IgG: 153.5 kBAU/L). Inflammatory markers
were markedly elevated (WBC count 22.7 x 10°/uL, PMNc: 76%,
haemoglobin 10.4 g/L, ESR: 120 mm/h, CRP: 184 mg/L) albeit
with normal muscle enzyme levels (CPK: 108 U/L). A significant
increase of serum TNF, IL-6 and IL-la cytokines was also
detected. Myositis-specific autoantibody profile was negative
while a genetic test for autoinflammatory syndromes showed a
heterozygous variants in the NLRP12 ((NM_144687): c¢.1206C>G
(p.F402L)) and NOD2 genes ((NM_022162): ¢.3019dup
(p.L1007Pfs*2)). A whole-body Magnetic Resonance Imaging
(WBMRI) showed severe bilateral and symmetrical edema of the
calf muscles and mild edema of the distal muscles of the right
thigh, compatible with myositis (Figure 2a), and mild thickening
of the last ileal loop (Figures 2c,d). During hospitalization,
febrile peaks progressively decreased and resolved spontaneously
within 20 days, without therapy. This was accompanied by
reduction in myalgia, normalization of inflammatory markers
and gradual recovery of normal gait (Figure 1). One month
a follow-up whole-body MRI
resolution of the myositis (Figure 2b) and a reduction of the

later, showed a complete

Given the complete clinical and

further

intestinal inflammation.

laboratory  remission, no investigations ~ were
deemed necessary.

The patient remained clinically well for sixteen more months,
after which a third similar episode occurred. She again presented
with fever (max: 39 °C), sore throat and intense calf pain with
walking impairment. The pain intensified during the febrile
peaks causing nocturnal awakenings. The laboratory exams

confirmed an inflammatory state (Figure 1) as in the previous

has been monitored at our Center approximately every 4-6  episodes. A  whole-body PET-MRI revealed significant
180 - Episode 1 Episode 2 Episode 3 - 500
= 150 -+
S i | i 1{ 400
£
& 120 + 200 =
7 o0 | E)
= x
T 412008
g 60 -
3
£ 30 4 100
o0 - ’ 0
Days o 7 14 21 40 —8—ESR o 7 14 20 31 0 5 12 23
—O—CRP
——CPK
Symptoms
Fever +++ + - - - +++ + - - +++ ++ - -
Sore throat - - - - - +++ + - +++ ++
Calf pain +H+ + + - +H+ ++ + - ++H+ 4 +
Disability +H+ ++ + - +H+ ++ + +++ +++ + +
FIGURE 1
Timeline of the clinical features and laboratory changes during the three episodes of gastrocnemius myalgia syndrome.
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FIGURE 2
Lower limb coronal STIR showing (a) severe muscle edema in the calves and in the muscles of the distal part of the right thigh (orange arrows), (b) the
resolution of the muscle edema; (c,d) thickening and edema of the terminal ileal loop walls (yellow arrows).

hypermetabolism (SUV max: 5-7) corresponding to areas of
edema in the calves, especially in the posterior compartment,
associated with peri-fascial edema (Figure 3). Similar but less
intense findings were observed in the plantar foot muscles and
anterior compartment of the thighs. The terminal ileum was
thickened and showed intense FDG uptake (SUV max: 12); mild
tracer uptake was evident also in the ascending and transverse
colon (Figure 3). Given these findings, further investigations
were performed to evaluate the possibility of CD despite the
absence of gastrointestinal symptoms. An abdominal ultrasound
confirmed the thickening of the terminal ileum and fecal
calprotectin levels were significantly elevated at 700 ug/g
<50 ug/g).
cytoplasmic antibodies (c-ANCA), anti-Saccharomyces cerevisiae
antibodies (ASCA), antinuclear antibody (ANA), anti-double
strand DNA and extractable nuclear antigen (ENA) antibodies
were all negative, as well as the myositis-specific autoantibody
panel and HLA-B27 test. A high Sars-CoV2 IgG level
(115,000 kBAU/L) indicated a very recent infection. To complete

the diagnostic work-up, an endoscopy of the upper and lower

(normal  values Conversely,  antineutrophil

digestive tract was performed. Macroscopic examination revealed
a hypertrophic, nodular mucosa with hyperplastic polyps of the
terminal ileum. Histology showed microerosions, atrophy, and
of the cryptal with
lymphomonocytic and granulocytic infiltration of the lamina

distortion villous and architecture
propria. The overall findings were consistent with Crohn’s ileitis.
A concomitant muscle biopsy detected full-thickness damage of
the connective tissue and muscle fibres, with multiple foci of
lymphohistiocytes, rare granulocytic infiltrates and degenerative
necrotizing changes of myocytes consistent with focal myositis.
Based on the overall clinical picture, a diagnosis of recurrent

Gastrocnemius Myalgia Syndrome in the context of otherwise
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asymptomatic Crohn’s Ileitis was established. Therapy with
prednisone at 1 mg/kg/day was started, leading to resolution of
calf pain and full recovery of ambulation in 48 h. Intestinal
inflammation was effectively controlled following induction
therapy with  corticosteroids, progressively tapered and
discontinued in two months, and maintenance treatment with
azathioprine. At present, nine months since the treatment
started, the patient has not experienced further episodes of

myalgia or other symptoms and is in good general condition.

Discussion

Pediatric-onset IBD typically manifests with gastrointestinal
symptoms; however, approximately 10% of children initially
present with EIM (7-9). These occur more frequently in CD,
affecting up to 30% of patients, compared to around 20% in
ulcerative colitis and the most common are arthralgia (17%),
aphthous stomatitis (10%) and arthritis (4.4%) (9). Currently,
myositis is not listed among the recognized EIMs of IBD.
Nonetheless, upon reviewing the literature available on several
databases (Pubmed, Embase and Web of Science, search terms
included myalgia, myositis, inflammatory bowel disease and
Crohn disease, no age or time restrictions) muscular
involvement has been reported in adult patients with CD,
although it remains a rare and atypical presenting feature (10).

The first case was described by Menard et al. (11) in 1976 in an
adult patient. Since then, only 16 additional cases have been
reported in the literature, only three of which occurred in
pediatric age.

The term Gastrocnemius Myalgia Syndrome (GMS) was first
introduced by Christopoulos et al. (5) in 2003 and included
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FIGURE 3
Whole-body [18F]-FDG-PET/MR showing (a) the thickened terminal ileal loop (yellow arrow), (b) the increased FGD uptake on the fused STIR and
PET imaging (yellow arrow) and (c) on the coronal view. Diffuse tracer uptake, corresponding to the muscle and fascial edema of the calves (yellow
arrow and orange arrowheads, respectively), is evident in (d) the axial STIR and (e) coronal fused STIR/PET imaging

myalgia confined to the gastrocnemius muscles as localized form
of myositis, serum CPK levels within the normal range and a
rapid response to corticosteroid therapy (10).

The normal CPK levels may be explained by the fact that the
inflammatory infiltrate predominantly involves the muscle fascia
of the gastrocnemius, while sparing the myocytes (10, 12). As
concerns the histopathological analysis, the muscle biopsy in
GMS shows heterogeneous patterns such as necrotizing focal
myositis, as in our patient, granulomatous myositis or rarely
vasculitis but only in adult patients (10).

In most reported cases, GMS developed after the diagnosis of
CD therefore, in the majority of such cases, intestinal disease was
already active at the time of GMS diagnosis (13).

The present case is unique in that GMS preceded the onset of
CD by several years, enabling a pre-clinical diagnosis that may
have prevented the full clinical expression of IBD. To date, only
three pediatric patients with this clinical association have been
reported in the literature but in none of them myositis preceded
the onset of CD (Table 1).

The first was a 15-year-old female who developed GMS eight
months after CD diagnosis (14). She experienced bilateral
gastrocnemius pain and difficulty walking, without calf tightness
along, in the context of active intestinal disease, with episodes of
bloody/mucous diarrhoea and abdominal pain.

Frontiers in Pediatrics

The second patient was a 15-year-old boy with a five-year
history of CD, who experienced GMS while in clinical remission
from CD (15). The most recent reported case is a 13-year-old
male patient in whom gastrointestinal and muscular symptoms
occurred simultaneously (16). He presented with bloody/mucous
diarrhoea, abdominal pain and bilateral calf pain, without
impaired gait nor muscle tightness.

In all reported patients, gastrointestinal symptoms appeared
either before or concurrently with the onset of muscle
symptoms. Conversely, in our case, GMS preceded by years the
accidental discovery of CD, in absence of intestinal symptoms.
A distinctive feature of our patient’s case was the recurrence of
GMS episodes, each preceded by upper respiratory tract
infections. Indeed, in all three episodes, there was evidence of a
recent COVID-19 disease.

In this regard, recent literature indicates that frameshift
mutations in the NOD2 gene, such as those associated with CD
as in our patient, impair the innate immune response to viral
infections by disrupting NOD2’s regulatory and signaling
functions. NOD2, in fact, is not only a sensor for bacterial
peptidoglycan but also participates in antiviral defense by
modulating type I interferon responses and interacting with
other pattern recognition receptors, including Toll-like receptors
(TLRs) (17, 18). Loss-of-function NOD2 mutations result in
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TABLE 1 Summary of the pediatric cases of gastrocnemius myalgia syndrome and Crohn disease reported to date.

Clinical features at myositis onset

Sex Age at onset | Symptoms at | Time interval CD/

Author, year

Muscular
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defective negative regulation of TLR-mediated proinflammatory
and type I interferon responses, which can lead to dysregulated
inflammation during viral infections (17).

Moreover, SARS-CoV-2 virus is recognized as a potent
stimulator of autoimmunity (19) and might have acted as a
trigger of the disease onset in a susceptible individual. A recent
study in adults demonstrated a clear association between SARS-
CoV-2 infection and the subsequent development of
autoimmune diseases, including rheumatoid arthritis [adjusted
hazard ratio (aHR) of 298] and IBD (aHR: 1.78) (9).
Angiotensin-converting enzyme 2 (ACE2) receptors are highly
expressed on the luminal surface of enterocytes in the small
intestine and colon, where they serve as the entry point for
SARS-CoV-2 and play a critical role in maintaining gut barrier
integrity and regulating the gut microbiome (20-23). In CD,
intestinal inflammation is associated with altered ACE2
expression: ACE2 levels are reduced in the small bowel and
elevated in the colon, with restoration following anti-cytokine
therapy (23-25). This compartmentalized dysregulation may
contribute to impaired amino acid transport, increased intestinal
permeability, and dysbiosis, all of which are central to Crohn
disease pathogenesis (7).

Possible differential diagnoses of conditions potentially
involving both the gastrointestinal tract and the muscular system
include benign acute childhood myositis (BACM) and
polyarteritis nodosa.

BACM is a self-limiting disease typically occurring in children,
often triggered by viral infections (most frequently influenza
A and B). It usually presents with bilateral calf pain, weakness
and refusal to walk and, in most cases, is preceded by
prodromal symptoms such as fever (75.3%) and sore throat
(26.1%) (26). Unlike BACM, distinct characteristics of GMS are
the normal CPK serum level in most patients, gastrointestinal
involvement and, particularly in our patient, the recurrence of
myalgia episodes.

Polyarteritis nodosa, a systemic necrotizing vasculitis, typically
affects medium-sized muscular arteries. Gastrointestinal
involvement is reported in 14%-65% of affected patients (27),
with a predilection for the small intestine and gallbladder. The
most frequent symptom is postprandial ischemic pain, although
constipation may also occur. Furthermore, polyarteritis nodosa
is often associated with myalgia, sometimes involving calf
muscles, but the histological picture is quite different, showing
the characteristic middle-sized arteries necrotizing vasculitis (27).

In all reported cases of GMS, corticosteroid therapy has
proven effective in rapid muscle pain relief and ambulation
recovery. However, relapses during corticosteroid tapering have
been described, requiring immunomodulatory drugs to achieve
sustained remission (10, 15). With specific reference to our
clinical case, the patient is persistently asymptomatic for almost
one year since the disease onset. The timely introduction of the
immunomodulator during corticosteroid tapering resulted in
complete clinical remission. However, a long-term follow-up of
the patient will be of great importance in order to monitor for
potential relapses of both gastrointestinal and muscular
symptoms and to further investigate possible associations.
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An intriguing open issue concerns the selective involvement of
intestine and calf muscles. Although no clear-cut explanations are
evident, possible similarities of the immunohistological
composition of gastrocnemius fascia and intestinal tissue
are plausible.

In this context, the presence of heterozygous variants in the
NOD2 and NLRPI2 genes, documented in our patient is also
noteworthy, as both have been linked to autoinflammatory
syndromes with myalgia and intestinal inflammation (28, 29).

In conclusion, our case clearly shows that GMS should be
considered among the EIMs of pediatric CD and can precede
the onset of intestinal manifestations by years. Therefore, CD
should be ruled out in all pediatric patients presenting with

predominant, recurrent calf myositis.

Methods

The Pubmed, Embase and Web of Science databases were
searched with no age or time restrictions. General search
Crohn
disease, Sars-CoV2, extraintestinal manifestation of Crohn’s

terms included myalgia, myositis, calf myositis,
Disease, NOD2, BACM, polyarteritis nodosa, Gastrocnemious
Myalgia Syndrome.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

Ethics statement

Ethical approval was not required for the study involving
human samples in accordance with the local legislation and
institutional requirements because [reason ethics approval was
not required]. Written informed consent for participation in this
study was provided by the participants’ legal guardians/next of
kin. Written informed consent was obtained from the individual
(s), and minor(s)’ legal guardian/next of kin, for the publication
of any potentially identifiable images or data included in
this article.

References

1. Gordon H, Burisch J, Ellul P, Karmiris K, Katsanos K, Allocca M, et al. ECCO
guidelines on extraintestinal manifestations in inflammatory bowel disease.
J Crohns Colitis. (2024) 18(1):1-37. doi: 10.1093/ecco-jcc/jjad108

2. Yu YR, Rodriguez JR. Clinical presentation of Crohn’s, ulcerative colitis, and
indeterminate colitis: symptoms, extraintestinal manifestations, and disease phenotypes.
Semin Pediatr Surg. (2017) 26(6):349-55. doi: 10.1053/j.sempedsurg.2017.10.003

Frontiers in Pediatrics

10.3389/fped.2025.1676609

Author contributions

AL: Writing - original draft, Data curation, Investigation,
Conceptualization, Writing - review & editing. AM: Writing -
review & editing, Data curation, Investigation. CG: Data
curation, Writing - review & editing. PZ: Writing - review &
editing, Data curation. FT: Formal analysis, Writing - review &
editing. FT: Writing — review & editing. FC: Writing — review &
editing, Data curation, Investigation. FZ: Data curation,
Validation, Conceptualization, Formal analysis, Writing — review

& editing, Supervision.

Funding

The author(s) declared that financial support was received for
this work and/or its publication. Open Access funding provided
by Universita degli Studi di Padova|University of Padua, Open
Science Committee.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

3. Neves A, Mendonga I, Marques J, Costa J, Almeida J. Dermatomyositis and
Crohn’s disease—case report. Int ] Rheum Dis. (2023) 26(12):2576-80. doi: 10.
1111/1756-185X.14757

4. Vargason CW, Mawn LA. Orbital myositis as both a presenting and associated
extraintestinal sign of Crohn’s disease. Ophthal Plast Reconstr Surg. (2017) 33(3S
Suppl 1):5158-60. doi: 10.1097/IOP.0000000000000475

frontiersin.org


https://doi.org/10.1093/ecco-jcc/jjad108
https://doi.org/10.1053/j.sempedsurg.2017.10.003
https://doi.org/10.1111/1756-185X.14757
https://doi.org/10.1111/1756-185X.14757
https://doi.org/10.1097/IOP.0000000000000475
https://doi.org/10.3389/fped.2025.1676609

La Rosa et al.

5. Christopoulos C, Savva S, Pylarinou S, Diakakis A, Papavassiliou E,
Economopoulos P. Localised gastrocnemius myositis in Crohn’s disease. Clin
Rheumatol. (2003) 22(2):143-5. doi: 10.1007/s10067-002-0679-9

6. Di Chiara C, Cantarutti A, Costenaro P, Dona D, Bonfante F, Cosma C, et al.
Long-term immune response to SARS-CoV-2 infection among children and adults
after mild infection. JAMA Netw Open. (2022) 5(7):e2221616. doi: 10.1001/
jamanetworkopen.2022.21616

7. Kavcar Z. Extraintestinal manifestations in children diagnosed with
inflammatory bowel disease. Med Bull Sisli Etfal Hosp. (2023) 57(1):73-8. doi: 10.
14744/SEMB.2022.32708

8. Dolinger M, Torres ], Vermeire S. Crohn’s disease. Lancet.
403(10432):1177-91. doi: 10.1016/S0140-6736(23)02586-2

9. Dotson JL, Hyams JS, Markowitz J, LeLeiko NS, Mack DR, Evans JS, et al.
Extraintestinal manifestations of pediatric inflammatory bowel disease and their
relation to disease type and severity. ] Pediatr Gastroenterol Nutr. (2010)
51(2):140-5. doi: 10.1097/MPG.0b013e3181ca4db4

10. Catherine J, Kadhim H, Lambot F, Liefferinckx C, Meurant V, Otero Sanchez L.
Crohn’s disease-related ‘gastrocnemius myalgia syndrome’ successfully treated with
infliximab: a case report. World ] Gastroenterol. (2022) 28(7):755-62. doi: 10.3748/
wjg.v28.i7.755

11. Ménard DB, Haddad H, Blain JG, Beaudry R, Devroede G, Massé S.
Granulomatous myositis and myopathy associated with Crohn’s colitis. N Engl J
Med. (1976) 295(15):818-9. doi: 10.1056/NEJM197610072951506

12. Osada A, Yamada H, Takehara S, Tozuka Y, Fukushima T, Oka H, et al.
Gastrocnemius myalgia as a rare initial manifestation of Crohn’s disease. Intern
Med. (2018) 57(14):2001-6. doi: 10.2169/internalmedicine.0327-17

13. Disdier P, Swiader L, Harlé JR, Pellissier JF, Figarella-Branger D, Veit V, et al.
Crohn’s disease and gastrocnemius vasculitis: two new cases. Am ] Gastroenterol.
(1997) 92(5):880-2.

14. Co M, Batke M, Truding R. “Gastrocnemius myalgia syndrome”—first
description in a pediatric patient with Crohn’s disease. Case report and literature
review: 970. Off ] Am Coll Gastroenterol ACG. (2010) 105:S351. doi: 10.14309/
00000434-201010001-00970

(2024)

15. Mogul Z, Katz S, Bachman TR, Urmacher C. Isolated gastrocnemius myositis
related to Crohn’s disease. Gastroenterol Hepatol. (2010) 6(7):453-5.

16. Fujita Y, Tominaga K, Shirakawa Y, Kanazawa M, Suzuki A, Kuwashima S, et al.
Pediatric Crohn’s disease presenting with gastrocnemius myositis. Indian | Pediatr.
(2024) 91(4):408. doi: 10.1007/s12098-023-04715-5

17. Dixon CL, Wu A, Fairn GD. Multifaceted roles and regulation of nucleotide-
binding oligomerization domain containing proteins. Front Immunol. (2023)
14:1242659. doi: 10.3389/fimmu.2023.1242659

Frontiers in Pediatrics

07

10.3389/fped.2025.1676609

18. Alipoor SD, Mirsaeidi M. Inborn errors in the LRR domain of Nod2 and their
potential consequences on the function of the receptor. Cells. (2021) 10(8):2031.
doi: 10.3390/cells10082031

19. Sharma C, Bayry J. High risk of autoimmune diseases after COVID-19. Nat Rev
Rheumatol. (2023) 19:399-400. doi: 10.1038/541584-023-00964-y

20. Dvornikova KA, EYu B, Churilov LP, Lerner A. Pathogenesis of the
inflammatory bowel disease in context of SARS-COV-2 infection. Mol Biol Rep.
(2021) 48(7):5745-58. doi: 10.1007/s11033-021-06565-w

21. Galanopoulos M, Doukatas A, Gazouli M. Origin and genomic characteristics
of SARS-CoV-2 and its interaction with angiotensin converting enzyme type 2
receptors, focusing on the gastrointestinal tract. World ] Gastroenterol. (2020)
26(41):6335-45. doi: 10.3748/wjg.v26.i41.6335

22. Penninger JM, Grant MB, Sung JJY. The role of angiotensin converting enzyme
2 in modulating gut microbiota, intestinal inflammation, and coronavirus infection.
Gastroenterology. (2021) 160(1):39-46. doi: 10.1053/j.gastro.2020.07.067

23. Sudrez-Farinas M, Tokuyama M, Wei G, Huang R, Livanos A, Jha D, et al.
Intestinal  inflammation ~ modulates  the expression of ACE2 and
TMPRSS2 and potentially overlaps with the pathogenesis of SARS-CoV-2-related
disease. Gastroenterology. (2021) 160(1):287-301.e20. doi: 10.1053/j.gastro.2020.09.
029

24. Ferreira-Duarte M, Estevinho MM, Duarte-Aratjo M, Magro F, Morato M.
Unraveling the role of ACE2, the binding receptor for SARS-CoV-2, in
inflammatory bowel disease. Inflamm Bowel Dis. (2020) 26(12):1787-95. doi: 10.
1093/ibd/izaa249

25. Potdar AA, Dube S, Naito T, Li K, Botwin G, Haritunians T, et al. Altered
intestinal ACE2 levels are associated with inflammation, severe disease, and
response to anti-cytokine therapy in inflammatory bowel disease. Gastroenterology.
(2021) 160(3):809-22.¢7. doi: 10.1053/j.gastro.2020.10.041

26. Attajanese F, Costantino A, Benucci C, Lasagni D, Trapani S. Benign acute
children myositis: 5 years experience in a tertiary care pediatric hospital. Eur
] Pediatr. (2023) 182(10):4341-9. doi: 10.1007/s00431-023-05115-9

27. Ebert EC, Hagspiel KD, Nagar M, Schlesinger N. Gastrointestinal involvement
in polyarteritis nodosa. Clin Gastroenterol Hepatol. (2008) 6(9):960-6. doi: 10.1016/j.
cgh.2008.04.004

28. Miao J, Zhang ], Huang X, Wu N, Wu D, Shen M. NLRPI12-associated
autoinflammatory disease in Chinese adult patients: a single-centre study. RMD
Open. (2023) 9(4):¢003598. doi: 10.1136/rmdopen-2023-003598

29. Papatheodorou V, Gerodimos C, Dimitrakopoulos A, Lada E, Tektonidou MG,
Germenis A, et al. TNFRSF11A variants contribute to systemic autoinflammatory

diseases: a case series of 12 patients. Semin Arthritis Rheum. (2024) 68:152505.
doi: 10.1016/j.semarthrit.2024.152505

frontiersin.org


https://doi.org/10.1007/s10067-002-0679-9
https://doi.org/10.1001/jamanetworkopen.2022.21616
https://doi.org/10.1001/jamanetworkopen.2022.21616
https://doi.org/10.14744/SEMB.2022.32708
https://doi.org/10.14744/SEMB.2022.32708
https://doi.org/10.1016/S0140-6736(23)02586-2
https://doi.org/10.1097/MPG.0b013e3181ca4db4
https://doi.org/10.3748/wjg.v28.i7.755
https://doi.org/10.3748/wjg.v28.i7.755
https://doi.org/10.1056/NEJM197610072951506
https://doi.org/10.2169/internalmedicine.0327-17
https://doi.org/10.14309/00000434-201010001-00970
https://doi.org/10.14309/00000434-201010001-00970
https://doi.org/10.1007/s12098-023-04715-5
https://doi.org/10.3389/fimmu.2023.1242659
https://doi.org/10.3390/cells10082031
https://doi.org/10.1038/s41584-023-00964-y
https://doi.org/10.1007/s11033-021-06565-w
https://doi.org/10.3748/wjg.v26.i41.6335
https://doi.org/10.1053/j.gastro.2020.07.067
https://doi.org/10.1053/j.gastro.2020.09.029
https://doi.org/10.1053/j.gastro.2020.09.029
https://doi.org/10.1093/ibd/izaa249
https://doi.org/10.1093/ibd/izaa249
https://doi.org/10.1053/j.gastro.2020.10.041
https://doi.org/10.1007/s00431-023-05115-9
https://doi.org/10.1016/j.cgh.2008.04.004
https://doi.org/10.1016/j.cgh.2008.04.004
https://doi.org/10.1136/rmdopen-2023-003598
https://doi.org/10.1016/j.semarthrit.2024.152505
https://doi.org/10.3389/fped.2025.1676609

	Recurrent calf myositis as revealing manifestation of Crohn disease: a case report
	Introduction
	Case description
	Discussion
	Methods
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


