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Case Report: Acute abdomen and
large mesenteric mass as another
face of multisystem inflammatory
syndrome in an adolescent child:
measure twice, act once!
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Introduction: During the Covid-19 era, acute abdomen and mesenteric
lymphadenopathy were encountered as frequent mimic of appendicitis. This
phenomenon can further complicate the diagnosis of acute abdominal
conditions, not solely due to bacterial or viral intestinal infections but also
attributable to post-infectious acute inflammatory states resulting in either
undertreatment of inflammatory conditions or unnecessary surgery.
Case presentation: In this case study, we present the case of an 11-year-old
female who initially presented with fever and right lower quadrant abdominal
pain, raising concerns of appendicitis. However, upon further investigation, it
was revealed that she harbored a sizable mesenteric mass. Subsequent biopsy
results unveiled a significant necrotic mesenteric lymphadenitis. Notably, this
patient fulfilled the criteria for Multisystem Inflammatory Syndrome in Children
(MIS-C), a condition that manifested following persistent postoperative fever.
Remarkably, the patient exhibited a highly favorable response to the treatment
administered. This clinical scenario presents an atypical manifestation of MIS-C,
as the patient displayed a substantial mesenteric mass alongside symptoms
mimicking appendicitis, within the context of an acute abdomen.
Conclusion: Clinicians should consider MIS-C and other post-infectious
inflammatory conditions in mind when diagnosing acute abdominal cases. The
presented case underscores the importance of recognizing atypical
presentations of MIS-C that can mimic appendicitis, sometimes necessitating
surgical resection of a large lymph node. We propose diagnostic flow chart to
aid in the differentiation of acute bacterial appendicitis from MIS-C.
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Introduction

During the Covid-19 era, a substantial number of case reports has underscored

mesenteric lymphadenopathy as a frequent mimic of acute abdomen and appendicitis.

This phenomenon can further complicate the diagnosis of acute abdominal conditions,

not solely due to bacterial or viral intestinal infections but also attributable to post-

infectious acute inflammatory states like MIS-C, Multisystem Inflammatory Syndrome (1)

secondary to Covid-19 vaccination (MIS-V), Kikuchi-Fujimoto Disease (KFD), even intra-

abdominal malignancy. This discussion delves into the intricate differential diagnosis of
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our presented case, contemplating clinical, pathological, and

immunological facets of each condition. A clinician-tailored

algorithm could offer valuable guidance in distinguishing

between infectious and inflammatory disorders that mimic

appendicitis in the context of the COVID-19 pandemic.
Case presentation

An 11-year-old previously healthy female presented to the

emergency department with a 2-day history of aching and dull

right lower abdominal pain, rated at 7/10 in intensity, along with

reduced appetite and fever reaching up to 102°F. Physical

examination revealed unremarkable findings, except for

tenderness in the right lower quadrant of the abdomen,

particularly pronounced at McBurney’s point, without signs of

guarding or rebound tenderness.

Her medical history indicated exposure to multiple family

members with Covid-19 infection about 5 weeks prior to

admission, although she was tested negative and remained

asymptomatic. Notably, she had completed both doses of the

Pfizer mRNA vaccine series 10 and 6 weeks before her current

presentation. The patient’s history yielded no indications of

recent travel, contact with animals, consumption of raw meals, or

insect bites. Notably, the patient resides in an urban area, further

minimizing the likelihood of exposure to environmental factors

commonly associated with fever of unknown source.

The patient underwent an evaluation for possible appendicitis,

which included laboratory tests. The complete blood count returned

unremarkable results except for lymphopenia (absolute lymphocyte

count of 330/mcl (normal: 900–3,400/mcl). An automated urinalysis

showed positive results for 21–30 white blood cells, 2+ blood, mild

proteinuria, and sterile urine culture. The comprehensive metabolic

panel remained within normal limits. Abdominal ultrasonography

was hindered by gas, preventing visualization of the appendix.

After an initial discharge, the patient was readmitted the

following day with a presumed diagnosis of appendicitis due to
FIGURE 1

Laparoscopic images of non-perforated relatively normal appearing appendi
associated fibrinopurulent exudate (B).
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persisting right lower quadrant abdominal pain, fever, and focal

tenderness in the same area, accompanied by rebound tenderness

during the physical examination. PCR tests for Covid-19 and

influenza A&B returned negative results. The clinical evaluation

pointed towards acute appendicitis with focal peritonitis.

Consequently, she underwent diagnostic laparoscopy, which

revealed an 8 cm mass within the ascending mesocolon

extending towards the mesentery’s root.

Further investigation was warranted to ascertain the nature of

the mass, considering possibilities like abscess due to perforated

appendicitis, inflammatory bowel disease, or neoplasm. A

laparoscopic right hemicolectomy was performed, involving high

ligation of the ileocolic pedicle and a stapled anastomosis, with

no evidence of intestinal perforation (Figure 1). IV Ceftriaxone

was administered for 2 days post-surgery until sterile peritoneal

culture results. Flow cytometric analysis of the colonic mass did

not indicate abnormal lymphoid cell populations.

The patient’s postoperative course was marked by persistent

fever, an extensive polymorphous maculopapular rash (Figure 2),

bulbar conjunctival injection, and diarrhea. The respiratory

pathogen PCR panel detected adenovirus and RSV. While viral

or post-surgery explanations were plausible, on the fifth

postoperative day, the differential diagnosis was broadened to

include MIS-C, incomplete Kawasaki disease, and other infections.

Additional laboratory findings included hypoalbuminemia

(2.6 g/dl, normal: 3.8–5.6 g/dl), hyponatremia (130/mmol/L

(normal: 136 – 145 mmol/L), anemia (Hb 8.5 g/dl), lymphopenia

(absolute lymphocyte count of 180/mm3), thrombocytopenia

(146,000/mcl, normal: 199–367/mcl), elevated CRP (22 mg/dl,

normal: <0.50 mg/dl), ESR (37 mm/h, normal: 3–13 mm/h),

procalcitonin (1.33 ng/ml, normal: <0.25 ng/ml), ferritin (581 mcg/

L, normal: 5–204 ng/ml), D-dimer (2.59 mcg/ml, normal: 0.50 mcg/

ml), troponin (19 ng/L, normal: <17 ng/L), and positive SARS-

CoV-2 IgG (antibodies against the nucleocapsid protein of SARS-

CoV-2). Notable negative results included C. difficile toxin, gastric

pathogen array, blood cultures, EBV (Epstein-Barr virus) and CMV

(Cytomegalovirus) serology panels, and an echocardiogram.
x (A) and an inflammatory mass in the adjacent colonic mesentery with
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FIGURE 2

Erythematous patchy maculopapular rash involving trunk and all extremities including palms and soles.
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Meeting the MIS-C criteria, treatment was initiated with

IVIG at a dose of 2 gm/kg and enoxaparin. The administration

of steroids was withheld pending pathology results of the

colonic mass, and aspirin was postponed due to the patient’s

post-surgical colonic recovery. Subsequently, the patient’s rash,

inflammatory markers, and overall clinical condition showed

significant improvement. She was discharged following 48 h of

being afebrile. She remained well at 1 month of follow-up. The

histopathological examination of the lymph node confirmed

necrotizing non-histiocytic lymphadenitis (Figure 3).
Discussion

We present the case of an adolescent girl whose initial

symptoms suspicious for acute appendicitis, later progressed

with persistent fever, a distinctive skin rash, and conjunctival

injection after her laparoscopic removal of a mesenteric mass

with hemicolectomy that entailed broadening of differential

diagnosis. Within the realm of possible explanations, MIS-C

might have arisen as a consequence of either Covid-19

vaccination (MIS-V) (2–6) or infection (7–13). Additionally,

Kikuchi-Fujimoto Disease (KFD) has been linked to Covid-19

vaccination (14–22) and infection (23–29). Nevertheless, the

pathological examination of the lymph node did not align with

KFD. It remains conceivable that either infection-related or

vaccine-related MIS could elucidate the colonic inflammation
Frontiers in Pediatrics 03
observed, characterized by ulceration, necrosis, and

lymphadenitis of the terminal ileum.
MIS-C or MIS-V: navigating diagnostic
complexity in postoperative setting

The post-operative trajectory of the patient introduced a

diagnostic conundrum characterized by persistent fever, diarrhea,

rash, and conjunctivitis within the context of a recently resected

colonic mass of uncertain implications. Given the patient’s Covid-

19 exposure 5 weeks prior to admission and Covid-19 vaccination

administered at 10 and 6 weeks before admission, the management

strategy encompassed considerations for both MIS-C and MIS-V.

MIS-C, an infrequent and novel hyperinflammatory disorder,

surfaces 2–6 weeks subsequent to Covid-19 infection or exposure

(30–32). Its diagnostic criteria involve elevated fever and multi-

system inflammation, impacting at least two organ systems:

cardiac involvement marked by hypotension, myocarditis, and

coronary artery aneurysms; gastrointestinal manifestations

comprising diarrhea, abdominal pain, and vomiting;

mucocutaneous involvement indicated by skin rash, oral mucosal

or conjunctival inflammation; shock; hematologic involvement

such as thrombocytopenia or lymphopenia. Notably, the

presentation of MIS-C often bears similarities to other

hyperinflammatory syndromes including Kawasaki Disease (KD),

toxic shock syndrome, and macrophage activation syndrome.
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FIGURE 3

Sections of the mesenteric/pericolic mass show markedly enlarged lymph nodes with adjacent fat stranding acute inflammation, and edema (A), and
overall maintained lymph node architecture with dilated sinuses, abundant hemorrhage, and geographic areas of necrosis (B).
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In a pre-MIS-C era, the patient’s postoperative presentation

would have raised concerns about KD, a medium vessel

inflammatory vasculitis. KD diagnostic criteria involve a fever

duration surpassing 4 days and distinct clinical characteristics,

namely: (1) polymorphic skin rash, (2) involvement of lips and

oral mucosa, (3) unilateral cervical lymphadenopathy, (4) non-

exudative bilateral conjunctivitis, and (5) palmar/plantar erythema

and swelling. Significantly, 25%–50% of MIS-C patients meet the

complete criteria for KD diagnosis (30). The differentiation

between the two conditions can be challenging without Covid-19

exposure or infection as a distinguishing factor. The patient, for

various reasons, fulfilled the MIS-C criteria: its age range (1.6–20

years) with a median age of 6–11 years, which contrasts KD that

primarily affects children under 5 years; gastrointestinal

involvement, more prevalent in MIS-C and occasionally resembling

appendicitis, occasionally necessitating exploratory laparotomy, but

less so in KD (30). Furthermore, the patient’s MIS-C-specific

laboratory findings included thrombocytopenia, neutrophilia,

lymphopenia, hyponatremia, and coagulopathy abnormalities with

elevated D-dimer and fibrinogen levels. Noteworthy differences

encompass higher cardiac involvement in MIS-C, presenting as

coronary artery dilation (14%–48% incidence rate), and a higher

occurrence of shock (40%–80%) compared to KD (10%) (30).

The pathogenesis of MIS-C likely involves a blend of post-

infectious immune dysregulation, virus-induced cytopathic

effects, and inflammation across multiple organ systems. The

SARS-CoV-2 viral spike protein might serve as a superantigen,

inciting a cytokine storm that precipitates MIS-C (33). Patients

with Covid-19 and MIS-C exhibit higher IL-17 expression

compared to those with Covid-19 alone; similarly, elevated levels

of IL-10 and TNF-α are seen in MIS-C compared to severe

Covid-19 infection (33). Another study highlights increased IL-

1β, IL-6, IL-8, IL-10, IL-17, and IFNγ levels, coupled with

diminished T and B cell subsets in the acute phase of MIS-C

patients (31). The adaptive immune system’s role is pivotal in
Frontiers in Pediatrics 04
MIS-C, driven by anti-SAR-COV-2 antibodies or SAR-COV-2

induced de novo autoantibodies (33). The treatment landscape

for MIS-C involves supportive measures, IVIG, and steroids.

Refractory cases might necessitate IL-1 receptor antagonist

(Anakinra), TNF-α blockade (Infliximab), and IL-6 receptor

antagonist (Tocilizumab) (31).
Kikuchi-Fujimoto disease (KFD)

KFD is a rare, idiopathic, and generally benign cause of

histiocytic necrotizing lymphadenitis. KFD typically presents with

acute or subacute lymph node swelling, fatigue, headache,

erythematous rashes, and hepatosplenomegaly; laboratory

findings often include leukopenia, anemia, elevated inflammation

markers and lactate dehydrogenase which have historically led to

misdiagnosis in around 30% of patients initially suspected of

having malignant lymphoma (34). There’s also a connection

between KFD and autoimmune disorders, with systemic lupus

erythematosus being the most common.

The diagnosis of KFD is established through clinical

assessment and histopathology. Lymph node biopsy typically

reveals distorted architecture with cortical and paracortical

nodules, histiocytic necrosis, and an absence of granulocytes,

which were not observed in the presented case. Viral

lymphadenitis can sometimes mimic KFD, sharing histologic

features like paracortical expansion, necrosis, and histiocytic

infiltrate. However, viral lymphadenitis typically displays less

prominent histiocytic infiltrate, more neutrophils, plasma cells,

and a predominant CD4 T cell population (35).
Lymph node involvement in KFD and MIS-C

In KFD, lymph node involvement typically manifests in the

cervical region, however, abdominal, pelvic, inguinal, axillary,
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and mediastinal lymphadenopathy can also occur (36). In contrast,

lymph node involvement in MIS-C is less common and is primarily

observed as cervical lymphadenopathy (33). In both KFD and MIS-

C, mesenteric lymphadenopathy is rare, with only a few reported

cases documented in the literature (35, 37).
Lymph node involvement in adenovirus
infection

In a comprehensive study encompassing more than 400 cases

of acute infantile gastroenteritis, enteric adenoviruses emerged as

the exclusive identifiable cause of diarrhea in 7.2 percent of

instances (38). Beyond its association with gastroenteritis,

adenovirus has been implicated in mesenteric adenitis and

ileocecal intussusception. Notably, adenovirus can manifest

clinically, mimicking the symptoms of acute appendicitis. A

retrospective analysis further revealed that, among 94 patients

clinically diagnosed with acute appendicitis, adenovirus infection

was discerned upon pathological examination of the appendix in

two pediatric cases. This underscores the diverse clinical

manifestations of adenovirus and its potential to mimic other

gastrointestinal conditions. Nevertheless, there is a notable

absence of case reports in the English literature documenting

giant abdominal lymph node in association with adenovirus

gastroenteritis and pathologic feature of lymph node is different

than post-infectious inflammatory disorders (35).
MIS-C mimicking appendicitis

The patient in this case initially presented with abdominal pain

suggestive of acute appendicitis but was later diagnosed with

necrotizing mesenteric lymphadenitis and subsequently treated

for MIS-C. It’s noteworthy that MIS-C can sometimes present

with abdominal symptoms that closely resemble appendicitis.

A retrospective analysis conducted by Vanseviciene et al.

categorized children with acute abdominal pain into four groups:

those with acute appendicitis, MIS-C with acute appendicitis,

MIS-C alone, and acute appendicitis with Covid-19 (39). The

study discovered that MIS-C can be accurately predicted with a

high sensitivity (94%) and specificity (92.7%) when three of the

following four criteria are met: elevated CRP levels exceeding

55.8 mg/L, gastrointestinal symptoms persisting for at least 3

days, presence of fever, and involvement of other organ systems,

especially in individuals with recent Covid-19 infection.

Approximately 8% of the patients in the study had MIS-C in

combination with acute appendicitis.

Patients with MIS-C and appendicitis often exhibit

coagulopathy, experience right lower quadrant pain, and display

lymph node hyperplasia. Neutrophilia is commonly observed in

cases of MIS-C with appendicitis, while a normal white blood

cell count is seen in cases without appendicitis. Ultrasound

visualization of the appendix is notably more pronounced in

MIS-C with appendicitis, featuring a thicker appendiceal

diameter, whereas the opposite is true for MIS-C alone, with
Frontiers in Pediatrics 05
lower appendix visibility and a smaller diameter. Appendicitis

resulting from viral infection is likely attributed to hypertrophy

of lymphoid tissue in the appendiceal wall, leading to lumen

obstruction or direct inflammation within the lymphoid tissue.

Covid-19 infection may enter the appendix through the ACE2

receptor on enterocytes, similar to the ileum. Patients with MIS-

C and complicated appendicitis often exhibit elevated levels of

proinflammatory cytokines (39).

It’s crucial to recognize MIS-C early in patients whose

symptoms resemble those of a surgical abdomen to avoid

unnecessary surgeries. Some patients with concomitant MIS-C

and appendicitis may require treatment for MIS-C prior to

undergoing surgery. Laboratory criteria, such as a low-normal

white blood cell count and thrombocytopenia, can support a

diagnosis of MIS-C in patients presenting with appendicitis-like

symptoms and a positive Covid-19 IgG (37).

Radiologically, MIS-C can mimic acute appendicitis on CT

imaging. Abdominal imaging in MIS-C may reveal hepatomegaly,

nephromegaly, gallbladder wall thickening, ascites, mesenteric

lymphadenopathy, and increased renal echogenicity (40).

In patients with acute abdomen suspicious for appendicitis, the

differential diagnosis should encompass infectious and

postinfectious inflammatory and malignant disorders such as

bacterial appendicitis, MIS-C/V, KFD, and mesenteric malignant

lymphadenopathy. Scoring systems based on clinical, laboratory,

and imaging criteria have been developed to predict or rule out

acute appendicitis in children (41–43), but it’s essential for

clinicians to also consider MIS-C and KFD as potential

masqueraders of appendicitis, especially during the ongoing Covid-

19 pandemic, which has had a lasting impact on healthcare

practices. We propose a differential diagnostic flow chart to aid in

the differentiation of acute bacterial appendicitis from MIS-C

(Figure 4), and clinical, laboratory and radiologic features of

various differential diagnoses of MIS-C relative to other conditions

with overlapping symptoms (Table 1) (34, 40, 44, 45).

The absence of conclusive evidence regarding the antibody

response to COVID-19 vaccines may be considered a limitation

in our case report. However, the lack of a history of recurrent or

unusual infections, which might suggest immune deficiency, and

the absence of immunosuppressive therapy significantly diminish

the likelihood of antibody unresponsiveness. The rapid and

positive response to IVIG, along with the complete healing

observed at the 1-month follow-up, provides strong support for

the accuracy of our diagnosis and the efficacy of the chosen

treatment. Furthermore, the patient’s sustained asymptomatic

status over the course of a year adds a compelling layer of

evidence, further reinforcing the strength and reliability of our

clinical decisions.
Conclusion

Clinicians should keep MIS-C/V and KFD in mind when

diagnosing acute abdominal cases. The presented case underscores

the importance of recognizing atypical presentations of MIS-C that

can mimic appendicitis, sometimes necessitating surgical resection
frontiersin.org
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TABLE 1 Clinical, laboratory and radiologic features of various differential diagnoses of MIS-C relative to other conditions with overlapping symptoms
(34, 40, 44, 45).

Acute
appendicitis

Acute
appendicitis
with MIS-C

MIS-C Acute
appendicitis
with Covid-19

COVID(−)
Kawasaki

COVID(+)
Kawasaki or

MIS-C

Kikuchi-
Fujimoto

Age Any Older Older Any Younger Older Older

Abdominal pain +++ ++ ++ ++ + +++ −
Tender RLQ +++ ++ − + − − −
Fever ++ +++ +++ +/− +++ +++ ++

Abdominal muscle rigidity ++ +/− − + − − −
≥2 Organ involvement − +++ +++ − ++ +++ −
Cervical LAD − − +/− − ++ +/− +++

Appendicitis in abdominal ultrasound/CT +++ + − ++ − − −
Shock − + ++ − +/− + −
Mesenteric LAD in AUS − + + − − + +

CRP + +++ +++ − +++ +++ +++

Anemia − + + − ++ + −
High WBC + − − − ++ − −
Lymphopenia − +++ +++ − − +++ ++

Low platelets − ++ ++ − − ++ +

Low albumin − ++ ++ − + ++ +/−
High ferritin +/− ++ ++ − + ++ +/−
High D-dimer − ++ ++ − + ++ −
High BNP/Troponin − ++ ++ − + ++ −
Coronary artery involvement − +/− +/− − ++ +/− −

(−), Unusual; (+/−), rare; (+), 10%–30%; (++), 40%–60%; (+++), 70%–100%. RLQ, right lower quadrant; LAD, lymphadenopathy; CT, computerized tomography; BNP, brain

natriuretic protein.

FIGURE 4

Differentiating acute bacterial appendicitis from MIS-C. *Predictive of MIS-C with sensitivity of 94.3% and specificity of 92.7% (38). **Appendicitis is more
likely if WBC > 14 × 109/L.

Bakir et al. 10.3389/fped.2023.1324670
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of a large lymph node. We propose diagnostic flow chart to aid in

the differentiation of acute bacterial appendicitis from MIS-C.
Data availability statement

The data analyzed in this study is subject to the following

restrictions: Case report includes patient's clinical and laboratory

data. Requests to access these datasets should be directed to the

corresponding author.
Ethics statement

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.
Author contributions

MB: Conceptualization, Methodology, Supervision, Validation,

Writing – review and editing, Writing – original draft. UI:

Supervision, Writing – original draft, Investigation. AG: Writing
Frontiers in Pediatrics 07
– review and editing, Validation, Investigation. DR: Writing –

review and editing, Validation, Investigation.
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
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.
References
1. Rhys-Evans S. Call for a universal PIMS-TS/MIS-C case definition. Arch Dis
Child. (2022) 107(3):e10. doi: 10.1136/archdischild-2021-322829

2. Yousaf AR, Cortese MM, Taylor AW, Broder KR, Oster ME, Wong JM, et al.
Reported cases of multisystem inflammatory syndrome in children aged 12-20 years
in the USA who received a COVID-19 vaccine, December, 2020, through August,
2021: a surveillance investigation. Lancet Child Adolesc Health. (2021) 6(5):303–12.
doi: 10.1016/S2352-4642(22)00028-1

3. Nune A, Iyengar KP, Goddard C, Ahmed AE. Multisystem inflammatory
syndrome in an adult following the SARS-CoV-2 vaccine (MIS-V). BMJ Case Rep.
(2021) 14(7):e243888. doi: 10.1136/bcr-2021-243888

4. Buchhorn R, Meyer C, Schulze-Forster K, Junker J, Heidecke H. Autoantibody
release in children after corona virus mRNA vaccination: a risk factor of
multisystem inflammatory syndrome? Vaccines. (2021) 9(11):1353. doi: 10.3390/
vaccines9111353

5. Karatzios C, Scuccimarri R, Chédeville G, Basfar W, Bullard J, Stein DR.
Multisystem inflammatory syndrome following SARS-CoV-2 vaccination in two
children. Pediatrics. (2022) 150(2):e2021055956. doi: 10.1542/peds.2021-055956

6. Santilli V, Manno EC, Giancotta C, Rossetti C, Cotugno N, Amodio D, et al. Two
pediatric cases of multisystem inflammatory syndrome with overlapping neurological
involvement following SARS-CoV-2 vaccination and unknown SARS-CoV2 infection:
the importance of pre-vaccination history. Vaccines. (2022) 10(7):1136. doi: 10.3390/
vaccines10071136

7. NYC Health. Health alert 13: pediatric multi-system inflammatory syndrome
potentially associated with COVID-19 (2020). Available at: https://www1.nyc.gov/
assets/doh/downloads/pdf/han/alert/2020/covid-19-pediatric-multi-system-
inflammatory-syndrome.pdf (Accessed October 18, 2023).

8. Riphagen S, Gomez X, Gonzalez-Martinez C, Wilkinson N, Theocharis P.
Hyperinflammatory shock in children during COVID-19 pandemic. Lancet. (2020)
395(10237):1607–8. doi: 10.1016/S0140-6736(20)31094-1

9. Verdoni L, Mazza A, Gervasoni A, Martelli L, Ruggeri M, Ciuffreda M, et al. An
outbreak of severe Kawasaki-like disease at the Italian epicentre of the SARS-CoV-2
epidemic: an observational cohort study. Lancet. (2020) 395(10239):1771–8. doi: 10.
1016/S0140-6736(20)31103-X

10. Centers for Disease Control and Prevention. Emergency preparedness and
response: HAN00432 (2020). Available at: https://emergency.cdc.gov/han/2020/
han00432.asp (Accessed October 18, 2020).
11. Feldstein LR, Rose EB, Horwitz SM, Collins JP, Newhams MM, Son MBF, et al.
Multisystem inflammatory syndrome in U.S. children and adolescents. N Engl J Med.
(2020) 383(4):334–46. doi: 10.1056/NEJMoa2021680

12. Dufort EM, Koumans EH, Chow EJ, Rosenthal EM, Muse A, Rowlands J, et al.
Multisystem inflammatory syndrome in children in New York state. N Engl J Med.
(2020) 383(4):347–58. doi: 10.1056/NEJMoa2021756

13. Hosseini P, Fallahi MS, Erabi G, Pakdin M, Zarezadeh SM, Faridzadeh A, et al.
Multisystem inflammatory syndrome and autoimmune diseases following COVID-19:
molecular mechanisms and therapeutic opportunities. Front Mol Biosci. (2022)
9:804109. doi: 10.3389/fmolb.2022.804109

14. Rodríguez-Ferreras A, Maray I, Coya-Fernández C, Octavio-Bocigas MM,
Fernández-Del Río MF, Casares-López S, et al. Kikuchi-Fujimoto disease and
COVID-19 vaccination: pharmacovigilance approach. Eur Ann Allergy Clin
Immunol. (2022) 55(6):278–82. doi: 10.23822/EurAnnACI.1764-1489.273

15. Guan Y, Xia X, Lu H. Kikuchi-Fujimoto disease following vaccination against
COVID-19. J Hematop. (2022) 15(1):21–3. doi: 10.1007/s12308-021-00477-1

16. Kashiwada T, Saito Y, Terasaki Y, Shirakura Y, Shinbu K, Tanaka T, et al.
Kikuchi-Fujimoto disease can present as delayed lymphadenopathy after COVID-19
vaccination. Hum Vaccin Immunother. (2022) 18:2071080. doi: 10.1080/21645515.
2022.2071080

17. Betancur V, Net J, Chapman J, Yepes M. Kikuchi-Fujimoto-like
lymphadenopathy following COVID-19 vaccine: diagnosis and management. BMJ
Case Rep. (2022) 15(12):e252030. doi: 10.1136/bcr-2022-252030

18. Tan HM, Hue SS, Wee A, See KC. Kikuchi-Fujimoto disease post COVID-19
vaccination: case report and review of literature. Vaccines. (2021) 9(11):1251.
doi: 10.3390/vaccines9111251

19. Daghri S, Belmoufid N, Rami A, Al Bouzidi A, Bouanani N. Kikuchi-Fujimoto’s
disease or histiocytic necrotizing lymphadenitis following mRNA COVID-19
vaccination: a rare case. Cureus. (2022) 14(4):e24155. doi: 10.7759/cureus.24155

20. Caocci G, Fanni D, Porru M, Greco M, Nemolato S, Firinu D, et al. Kikuchi-
Fujimoto disease associated with hemophagocytic lymphohistiocytosis following the
BNT162b2 mRNA COVID-19 vaccination. Haematologica. (2022) 107(5):1222–5.
doi: 10.3324/haematol.2021.280239

21. Ikeda K, Kakehi E, Adachi S, Kotani K. Kikuchi-Fujimoto disease following
SARS-CoV-2 vaccination. BMJ Case Rep. (2022) 15(11):e250601. doi: 10.1136/bcr-
2022-250601
frontiersin.org

https://doi.org/10.1136/archdischild-2021-322829
https://doi.org/10.1016/S2352-4642(22)00028-1
https://doi.org/10.1136/bcr-2021-243888
https://doi.org/10.3390/vaccines9111353
https://doi.org/10.3390/vaccines9111353
https://doi.org/10.1542/peds.2021-055956
https://doi.org/10.3390/vaccines10071136
https://doi.org/10.3390/vaccines10071136
https://www1.nyc.gov/assets/doh/downloads/pdf/han/alert/2020/covid-19-pediatric-multi-system-inflammatory-syndrome.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/han/alert/2020/covid-19-pediatric-multi-system-inflammatory-syndrome.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/han/alert/2020/covid-19-pediatric-multi-system-inflammatory-syndrome.pdf
https://doi.org/10.1016/S0140-6736(20)31094-1
https://doi.org/10.1016/S0140-6736(20)31103-X
https://doi.org/10.1016/S0140-6736(20)31103-X
https://emergency.cdc.gov/han/2020/han00432.asp
https://emergency.cdc.gov/han/2020/han00432.asp
https://doi.org/10.1056/NEJMoa2021680
https://doi.org/10.1056/NEJMoa2021756
https://doi.org/10.3389/fmolb.2022.804109
https://doi.org/10.23822/EurAnnACI.1764-1489.273
https://doi.org/10.1007/s12308-021-00477-1
https://doi.org/10.1080/21645515.2022.2071080
https://doi.org/10.1080/21645515.2022.2071080
https://doi.org/10.1136/bcr-2022-252030
https://doi.org/10.3390/vaccines9111251
https://doi.org/10.7759/cureus.24155
https://doi.org/10.3324/haematol.2021.280239
https://doi.org/10.1136/bcr-2022-250601
https://doi.org/10.1136/bcr-2022-250601
https://doi.org/10.3389/fped.2023.1324670
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


Bakir et al. 10.3389/fped.2023.1324670
22. Soub HA, Ibrahim W, Maslamani MA, Ali GA, Ummer W, Abu-Dayeh A.
Kikuchi-Fujimoto disease following SARS CoV2 vaccination: case report. IDCases.
(2021) 25:e01253. doi: 10.1016/j.idcr.2021.e01253

23. Racette SD, Alexiev BA, Angarone MP, Bhasin A, Lima K, Jennings LJ, et al.
Kikuchi-Fujimoto disease presenting in a patient with SARS-CoV-2: a case report.
BMC Infect Dis. (2021) 21(1):740. doi: 10.1186/s12879-021-06048-0

24. Iszlai Z, Török L, Tóth E, Karosi T. Successful management of Kikuchi-Fujimoto
disease caused by SARS-CoV-2. Orv Hetil. (2022) 163(27):1061–5. doi: 10.1556/650.
2022.32559

25. Kumar A, Aggarwal V, Sharma S, Singhal A, Jain S, Thakur S. Kikuchi Fujimoto
disease and post-SARS-COVID-19 association. Indian J Pediatr. (2023) 90(2):208.
doi: 10.1007/s12098-022-04440-5

26. Jaseb K, Nameh Goshay Fard N, Rezaei N, Sadeghian S, Sadeghian S. COVID-19
in a case with Kikuchi-Fujimoto disease. Clin Case Rep. (2021) 9(3):1279–82. doi: 10.
1002/ccr3.3748

27. Stimson L, Stitson R, Bahhadi-Hardo M, Renaudon-Smith E. COVID-19
associated Kikuchi-Fujimoto disease. Br J Haematol. (2021) 192:e124–6. doi: 10.
1111/bjh.17292

28. Al Ghadeer HA, AlKadhem SM, AlMajed MS, AlAmer HM, AlHabeeb JA,
Alomran SH, et al. Kikuchi-Fujimoto disease following COVID-19. Cureus. (2022)
14(1):e21049. doi: 10.7759/cureus.21049

29. Masiak A, Lass A, Kowalski J, Hajduk A, Zdrojewski Z. Self-limiting COVID-19-
associated Kikuchi-Fujimoto disease with heart involvement: case-based review.
Rheumatol Int. (2022) 42(2):341–8. doi: 10.1007/s00296-021-05088-8

30. Sharma C, Ganigara M, Galeotti C, Burns J, Berganza FM, Hayes DA, et al.
Multisystem inflammatory syndrome in children and Kawasaki disease: a critical
comparison. Nat Rev Rheumatol. (2021) 17(12):731–48. doi: 10.1038/s41584-021-
00709-9

31. Patel JM. Multisystem inflammatory syndrome in children (MIS-C). Curr
Allergy Asthma Rep. (2022) 22(5):53–60. doi: 10.1007/s11882-022-01031-4

32. Centers for Disease Control and Prevention. Information for healthcare
providers about multisystem inflammatory syndrome in children (MIS-C) (2023).
Available at: https://www.cdc.gov/mis/mis-c/hcp_cstecdc/#print (Accessed October
18).

33. Kabeerdoss J, Pilania RK, Karkhele R, Kumar TS, Danda D, Singh S. Severe
COVID-19, multisystem inflammatory syndrome in children, and Kawasaki disease:
immunological mechanisms, clinical manifestations and management. Rheumatol
Int. (2021) 41(1):19–32. doi: 10.1007/s00296-020-04749-4
Frontiers in Pediatrics 08
34. Selvanathan SN, Suhumaran S, Sahu VK, Chong CY, Tan NWH, Thoon KC.
Kikuchi-Fujimoto disease in children. J Paediatr Child Health. (2020) 56(3):389–93.
doi: 10.1111/jpc.14628

35. Hua CZ, Chen YK, Chen SZ, Gu WZ, Shu Q. Histiocytic necrotizing
lymphadenitis mimicking acute appendicitis in a child: a case report. Front Pediatr.
(2021) 17(9):682738. doi: 10.3389/fped.2021.682738

36. Chen LC, Wang CJ, Chang YC, Shie SS, Lin TY, Hsieh YC, et al. Distribution of
lymphadenopathy in patients with Kikuchi disease. J Microbiol Immunol Infect. (2021)
54(2):299–304. doi: 10.1016/j.jmii.2019.08.016

37. Hwang M, Wilson K, Wendt L, Pohlman J, Densmore E, Kaeppler C, et al. The
great gut mimicker: a case report of MIS-C and appendicitis clinical presentation
overlap in a teenage patient. BMC Pediatr. (2021) 21(1):258. doi: 10.1186/s12887-
021-02724-x

38. Uhnoo I, Wadell G, Svensson L, Johansson ME. Importance of enteric
adenoviruses 40 and 41 in acute gastroenteritis in infants and young children.
J Clin Microbiol. (1984) 20(3):365–72. doi: 10.1128/jcm.20.3.365-372.1984

39. Vansevičienė I, Krunkaitytė U, Dekerytė I, Beržanskis M, Lukošiūtė-Urbonienė
A, Malcius D, et al. Does multisystem inflammatory syndrome only mimic acute
appendicitis in children or can it coexist: when should we suspect MIS-C?
Medicina. (2022) 58(8):1101. doi: 10.3390/medicina58081101

40. Palabiyik F, Akcay N, Sevketoglu E, Hatipoglu N, Sari EE, Inci E. Imaging of
multisystem inflammatory disease in children (MIS-C) associated with COVID-19.
Acad Radiol. (2021) 28(9):1200–8. doi: 10.1016/j.acra.2021.05.030

41. Alvarado A. A practical score for the early diagnosis of acute appendicitis. Ann
Emerg Med. (1986) 15(5):557–64. doi: 10.1016/s0196-0644(86)80993-3

42. Kharbanda AB, Taylor GA, Fishman SJ, Bachur RG. A clinical decision rule to
identify children at low risk for appendicitis. Pediatrics. (2005) 116(3):709–16. doi: 10.
1542/peds.2005-0094

43. Benito J, Fernandez S, Gendive M, Santiago P, Perez-Garay R, Arana-Arri E,
et al. A new clinical score to identify children at low risk for appendicitis. Am
J Emerg Med. (2020) 38(3):554–61. doi: 10.1016/j.ajem.2019.05.050

44. Dumas G, Prendki V, Haroche J, Amoura Z, Cacoub P, Galicier L, et al. Kikuchi-
Fujimoto disease: retrospective study of 91 cases and review of the literature.Medicine.
(2021) 93(24):372–82. doi: 10.1097/MD.0000000000000220

45. Jose J, Tierney ESS, Harahsheh AS, Dahdah N, Raghuveer G, Friedman KG, et al.
COVID-19 Positive versus negative complete Kawasaki disease: a study from the
international Kawasaki disease registry. Pediatr Cardiol. (2023) 44(6):1373–81.
doi: 10.1007/s00246-023-03109-w
frontiersin.org

https://doi.org/10.1016/j.idcr.2021.e01253
https://doi.org/10.1186/s12879-021-06048-0
https://doi.org/10.1556/650.2022.32559
https://doi.org/10.1556/650.2022.32559
https://doi.org/10.1007/s12098-022-04440-5
https://doi.org/10.1002/ccr3.3748
https://doi.org/10.1002/ccr3.3748
https://doi.org/10.1111/bjh.17292
https://doi.org/10.1111/bjh.17292
https://doi.org/10.7759/cureus.21049
https://doi.org/10.1007/s00296-021-05088-8
https://doi.org/10.1038/s41584-021-00709-9
https://doi.org/10.1038/s41584-021-00709-9
https://doi.org/10.1007/s11882-022-01031-4
https://www.cdc.gov/mis/mis-c/hcp_cstecdc/#print
https://doi.org/10.1007/s00296-020-04749-4
https://doi.org/10.1111/jpc.14628
https://doi.org/10.3389/fped.2021.682738
https://doi.org/10.1016/j.jmii.2019.08.016
https://doi.org/10.1186/s12887-021-02724-x
https://doi.org/10.1186/s12887-021-02724-x
https://doi.org/10.1128/jcm.20.3.365-372.1984
https://doi.org/10.3390/medicina58081101
https://doi.org/10.1016/j.acra.2021.05.030
https://doi.org/10.1016/s0196-0644(86)80993-3
https://doi.org/10.1542/peds.2005-0094
https://doi.org/10.1542/peds.2005-0094
https://doi.org/10.1016/j.ajem.2019.05.050
https://doi.org/10.1097/MD.0000000000000220
https://doi.org/10.1007/s00246-023-03109-w
https://doi.org/10.3389/fped.2023.1324670
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Case Report: Acute abdomen and large mesenteric mass as another face of multisystem inflammatory syndrome in an adolescent child: measure twice, act once!
	Introduction
	Case presentation
	Discussion
	MIS-C or MIS-V: navigating diagnostic complexity in postoperative setting
	Kikuchi-Fujimoto disease (KFD)
	Lymph node involvement in KFD and MIS-C
	Lymph node involvement in adenovirus infection
	MIS-C mimicking appendicitis

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


