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Introduction. Diagnosing infantile Kawasaki disease with atypical symptoms is difficult, and it also has higher risk of coronary
abnormalities which is one of the most common complications of KD. Other complications such as pericardial effusion, mitral
insufficiency, congestive heart failure, myocardial systolic dysfunction, and systemic vasculitis were also reported. Peripheral
gangrene and necrosis are among the rare complications of this systemic vasculitis. Case Presentation. We report an 8-month-old
girl with prolonged fever, generalized petechial rash, cracked erythematous lips, edema, and coronary ectasia who received two
doses of IVIG in another center, but short after her discharge, she started to develop a necrotic plaque on her knee. She was
admitted in our hospital, and the repeat echocardiography showed sustained coronary ectasia. She received 3 doses of meth-
ylprednisolone pulse therapy and was discharged with aspirin and prednisolone. In the follow-up visits, the coronary ectasia was
resolved and the necrotic ulcer was healing with a scar. Conclusions. The diagnosis of Kawasaki disease and echocardiographic
evaluation of the coronary arteries should be considered in young infants with prolonged fever of unknown origin. Peripheral
gangrene is a rare but important complication of infantile Kawasaki disease, although the exact mechanism in not

fully understood.

1. Introduction

Kawasaki disease (KD) is an acute, self-limited febrile disease
of unknown origin that affects children. It is now the most
common cause of acquired heart disease in children in
developed countries and the second most common vasculitis
of childhood after Henoch-Schonlein Purpura [1]. 80% of
the affected patients are younger than 4 years [2], and the
peak age of incidence is between 9 and 11 months [3, 4].
Diagnosing infantile Kawasaki disease with atypical
symptoms is very difficult, and it has higher risk of coronary
abnormalities [5]. The algorithm recently published by the
American Heart Association increases the sensitivity of KD
diagnosis in infancy while maintaining specificity [6].
Coronary artery lesions are the most significant com-
plication of KD [7], but other complications such as

pericardial effusion, mitral insufficiency, congestive heart
failure, myocardial systolic dysfunction, and systemic vas-
culitis were also reported. Peripheral gangrene and necrosis
are among the rare complications of this systemic vasculitis
[1, 2, 7, 8]. Early diagnosis and treatment improves the
prognosis significantly and lowers the risk of coronary artery
involvement and other complications [4, 6].

Here, we report a case of an 8-month-old girl with
necrotic ulcer on her knee along with KD presentations.

2. Case Presentation

The patient is an 8-month-old girl without any significant
past medical history with fever, bilateral conjunctivitis, and
generalized nonpalpable petechial rash from 7 days prior to
her first admission. She was treated with broad-spectrum
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antibiotics with the impression of meningococcemia. But, all
the obtained cultures were reported negative, the fever
persisted, and the patient started to develop red cracked lips
and edematous extremities. The echocardiography showed
coronary ectasia, and she received 2 doses of IVIG (2 gr/kg
each) with the impression of Kawasaki disease, which
stopped the fever, and she was discharged after 3 weeks of
hospitalization in good health.

Five days after discharge, the patient started to develop
erythematous necrotic plaques on her knee (Figure 1), re-
ferred to our hospital, and got admitted for further evalu-
ations. The lab results are as follows: WBC 13.8 x 10°/mm’
(PMN 21%), HB 9.8 g/dl, PLT 413 x 10° uL, CRP 3, ESR 46,
ferritin 204, procalcitonin 0.2, AST 74, ALT 48, IL6 650,
negative cultures, normal electrolytes. antiphospholipid
(APL) antibodies, and antineutrophil cytoplasmic antibodies
(ANCAs) were negative.

The chest X-ray and abdominopelvic ultrasound were
normal. Doppler ultrasound showed normal flow and no
sign of thrombosis, and the repeated echocardiography in
our center showed sustained left coronary ectasia with
a LMCA diameter of 2.9 mm and LAD diameter of 1.6 mm.
The patient received 3 doses of methylprednisolone pulse
therapy (30 mg/kg) and was discharged with aspirin and
prednisolone.

In the 1-month follow-up of the patient, the coronary
ectasia was resolved and the necrotic ulcers were healed with
a scar. The 6-month and 1-year follow-up was also normal.
Due to continuation of local edema in the scar location,
a bone scan was performed after 6 months, which was normal.

3. Discussion

In the study of Alves et al. who reviewed 115 KD cases, the
most prevalent complications of Kawasaki Disease were
sensorineural hearing loss (33%), coronary artery aneurisms
(21.7%), behavior changes and cognitive disturbances (20%),
ophthalmic changes (13.2%), ataxia (9.5%), facial palsy
(0.9%), peripheral gangrene and necrosis (0.9%), aortic
aneurism (0.9%), and cerebral ischemia (0.9%) [9]; coronary
artery lesions are the most significant complication of KD
[7].

Although gangrene is a rare complication of Kawasaki
disease, it carries significant morbidity for patients and
requires more attention by clinicians. While we do not know
the exact pathogenesis of vascular changes in KD that result
in gangrene, the suggested etiologies are arteritis, arterio-
spasm, thrombosis of inflamed vessels, peripheral perfusion
decrement [1], and, most likely, a combination of some or all
of these factors.

We have found 19 similar case reports of Kawasaki
patients with gangrene and a total of 24 patients in pre-
viously published Medline-indexed literatures (Table 1)
(unavailable data are presented with question marks in the
table content). The average age of the reported patients was 5
months, although a 4-year-old and a 22-year-old with
Kawasaki and gangrene were reported as well [10, 11].

The young age of these patients could be due to delayed
diagnosis of KD in this age or a possible genetic
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FIGURE 1: Peripheral gangrene as a presentation of Kawasaki
disease.

predisposition which is suggested in many studied [28].
There have been reports of ADA2 deficiency similarities and
PAN in recent papers [29], and considering the close nature
of KD and PAN, maybe this could branch in as well. It could
explain the reported positive clinical response with anti-TNF
drugs seen in patients with KD and gangrene [1, 12]. Al-
though ADA2 deficiency is associated with endothelial
damage, the exact function of this protein in endothelial
integrity is still not fully understood [30].

Most of the patients were male (2:1), 15 patients had
incomplete KD (60%), and the necrosis started from day
15-31 of the beginning of the fever. It can be assumed that
since incomplete KDs are usually diagnosed later than
complete KD due to the nature of their atypical symptoms
and requirement for laboratory and echocardiographic
evaluation for the diagnosis, the course of the disease is
much more aggressive and we see more cases of peripheral
necrosis in incomplete KD. The most common gangrene site
was the distal part of extremities, but our patient’s ulcer was
on her knee. 19 patients (79%) had coronary involvement
which shows the strong association between peripheral
gangrene and coronary artery aneurisms. Our patient also
had coronary ectasia which improved after treatment. Half
of the patients had received IVIG before the 10" day of the
disease. Early treatment with IVIG has been shown to reduce
the incidence of coronary aneurism [6, 7]; thus, it is safe to
speculate that early treatment might also reduce peripheral
ischemia and gangrene [13].

There has been one report of infantile KD and gangrene
in a patient with factor V Leiden heterozygous mutation
which could be due to the susceptibility of thrombosis
formation in this patient which possibly was triggered by KD
[14]; this supports the hypothesis that thrombosis plays a key
role in this complication.

Different treatment approaches were suggested for these
cases: methylprednisolone pulse, heparin, propranolol,
warfarin, urokinase, PGE1 and prostacyclin, dipyridamole,
nitroprusside, tissue plasminogen activator, topical TNG,
and even caudal block [15]. Treatment with PGEl and
prostacyclin seems to have positive effects on reperfusion.
However, treatment is only effective if started early in
therapy [11, 13, 15-17]. von Planta et al. mentioned that their
patient developed myocardial infarction after prostaglandin
infusion and raise the concern that this might steal perfusion
and cause ischemia in compromised coronary arteries of KD
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patients [18]. No proven treatment or prophylaxis approach
is available in the literature. In the review of the 25 cases,
only 6 experienced no significant sequel, especially ampu-
tation. It seems that once the necrosis has developed, it is
really difficult to manage and control.

In our patient, considering the tissue necrosis and
coronary involvement along with abnormal liver function
tests, high IL6, and the previous treatment with IVIG, we
gave her methylprednisolone pulse therapy which showed
excellent results.

We reported a case of peripheral gangrene in an infantile
Kawasaki disease to raise concern about the importance of
early diagnosis, especially in atypical cases. Because this
complication of KD is less mentioned, we have to report
more cases to understand the epidemiology and to find the
best treatment option for these patients to reduce morbidity
and even mortality in such cases.

Conflicts of Interest

The authors did not have any conflicts of interest relevant to
this article.

Acknowledgments

The authors would like to thank Tehran University of
Medical Sciences for their moral and financial supports.

References

[1] 1. Malekzadeh, V. Ziaee, T. Sadrosadat, M. H. Moardinejad,
and K. Sayadpour-Zanjani, “Kawasaki disease and peripheral
gangrene in infancy,” Iranian Journal of Pediatrics, vol. 25,
no. 6, pp. 10-13, 2015.

[2] J. C. Burns, J. W. Wiggins, W. H. Toews et al., “Clinical
spectrum of Kawasaki disease in infants younger than 6
months of age,” The Journal of Pediatrics, vol. 109, no. 5,
pp. 759-763, 1986.

[3] J. C. Burns, H. 1. Kushner, J. F. Bastian et al., “Kawasaki
disease: a brief history,” Pediatrics, vol. 106, no. 2, p. E27, 2000.

[4] N. Makino, Y. Nakamura, M. Yashiro et al., “Descriptive
epidemiology of Kawasaki disease in Japan, 2011-2012: from
the results of the 22nd nationwide survey,” Journal of Epi-
demiology, vol. 25, no. 3, pp. 239-245, 2015.

[5] S.J.No, D. O. Kim, K. M. Choi, and L. Y. Eun, “Do predictors
of incomplete Kawasaki disease exist for infants?” Pediatric
Cardiology, vol. 34, no. 2, pp. 286-290, 2013.

[6] B. W. McCrindle, A. H. Rowley, J. W. Newburger et al,
“Diagnosis, treatment, and long-term management of
Kawasaki disease: a scientific statement for health pro-
fessionals from the American Heart Association,” Circulation,
vol. 135, pp. €927-999, 2017.

[7] S. Bayers, S. T. Shulman, and A. S. Paller, “Kawasaki disease:
part II. Complications and treatment,” Journal of the Amer-
ican Academy of Dermatology, vol. 69, no. 4, pp. 513.e1-513.e8,
2013.

[8] E. A.Rosenfeld, K. E. Corydon, and S. T. Shulman, “Kawasaki
disease in infants less than one year of age,” The Journal of
Pediatrics, vol. 126, no. 4, pp. 524-529, 1995.

[9] N.R.d. M. Alves, C. M. R. de Magalhaes, R. d. F. R. Almeida,
R. C. R. dos Santos, L. Gandolfi, and R. Pratesi, “Prospective
study of Kawasaki disease complications: review of 115 cases,”

Case Reports in Rheumatology

Revista da Associagao Médica Brasileira (English Edition),
vol. 57, no. 3, pp. 295-300, 2011.

[10] I. Bonté, A. Mahr, L. Laroche, L. Guillevin, and M. Robineau,
“Peripheral gangrene in adult-onset Kawasaki disease,”
Scandinavian Journal of Rheumatology, vol. 34, no. 1,
pp. 71-73, 2005.

[11] J. P. Soni, M. Makwana, K. Jetha, and A. Mantri, “Atypical
Kawasaki disease-dilatation of ascending aorta and peripheral
gangrene,” Journal of Evidence Based Medicine and Health-
care, vol. 4, no. 23, pp. 1358-1361, 2017.

[12] M.J. O’Connor and F. T. Saulsbury, “Incomplete and atypical
Kawasaki disease in a young infant: severe, recalcitrant disease
responsive to infliximab,” Clinical Pediatrics, vol. 46, no. 4,
pp. 345-348, 2007.

[13] A. L. Durall, J. R. Phillips, M. E. Weisse, and C. J. Mullett,
“Infantile Kawasaki disease and peripheral gangrene,” The
Journal of Pediatrics, vol. 149, no. 1, pp. 131-133, 2006.

[14] F. Al Tasseh, H. El Khatib, R. Kordab et al., “Kawasaki disease
complicated by peripheral gangrene in a case of inherited
thrombophilia,” International Journal of Clinical Pediatrics,
vol. 7, no. 3, pp. 43-45, 2018.

[15] S.T.Shulman, “Peripheral gangrene associated with Kawasaki
disease,” Progress in Pediatric Cardiology, vol. 1, no. 1, p. 69,
1992.

[16] C. Krohn, H. Till, S. Haraida et al., “Multiple intestinal ste-
noses and peripheral gangrene: a combination of two rare
surgical complications in a child with Kawasaki disease,”
Journal of Pediatric Surgery, vol. 36, no. 4, pp. 651-653, 2001.

[17] M. A. Westphalen, M. A. McGrath, W. Kelly, F. J. Moore, and
J. B. Ziegler, “Kawasaki disease with severe peripheral is-
chemia: treatment with prostaglandin E1 infusion,” The
Journal of Pediatrics, vol. 112, no. 3, pp. 431-433, 1988.

[18] M. von Planta, M. Fasnacht, C. Holm, S. Fanconi, and
R. A. Seger, “Atypical Kawasaki disease with peripheral
gangrene and myocardial infarction: therapeutic implica-
tions,” European Journal of Pediatrics, vol. 154, no. 10,
pp. 830-834, 1995.

[19] E. Gomez-Moyano, A. Vera Casafo, J. Camacho, A. Sanz
Trelles, and V. Crespo-Erchiga, “Kawasaki disease compli-
cated by cutaneous vasculitis and peripheral gangrene,”
Journal of the American Academy of Dermatology, vol. 64,
no. 5, pp. 74-75, 2011.

[20] E. L. Ames, J. S. Jones, B. Van Dommelen, and J. L. Posch,
“Bilateral hand necrosis in Kawasaki syndrome,” The Journal
of Hand Surgery, vol. 10, no. 3, pp. 391-395, 1985.

[21] C. Varma, S. Aroor, S. C. Mundkur, and K. Annamalai,
“Kawasaki disease with peripheral gangrene and autoampu-
tation—an extremely rare complication: a case report,” Our
Dermatology Online, vol. 3, no. 3, pp. 210-211, 2012.

[22] N. Y. Kim, D. Y. Choi, M. J. Jung, and L-S. Jeon, “A case of
refractory Kawasaki disease complicated by peripheral is-
chemia,” Pediatric Cardiology, vol. 29, no. 6, pp. 1110-1114,
2008.

[23] O. F. Dogan, A. Kara, I. Devrim et al., “Peripheral gangrene
associated with Kawasaki disease and successful management
using prostacycline analogue: a case report,” The Heart Sur-
gery Forum, vol. 10, no. 1, pp. 70-72, 2007.

[24] O. H. Prisco Teixeira, A. H. Pong, and P. Vlad, “Amputating
gangrene in Kawasaki disease,” Canadian Medical Association
Journal, vol. 127, no. 2, pp. 132-134, 1982.

[25] J. L. Brenner, T. Jadavji, A. Pinto, C. Trevenen, and D Patton,
“Severe Kawasaki disease in infants: two fatal cases,” The
Canadian Journal of Cardiology, vol. 16, no. 8, pp. 1017-1023,
2000.



Case Reports in Rheumatology

[26]

(27]

(28]

(29]

(30]

M. Mohsin and S. Akhtar, “Kawasaki disease complicated by
peripheral gangrene and a ventricular septal defect: an un-
usual association,” The Turkish Journal of Pediatrics, vol. 61,
no. 2, pp. 301-304, 2019.

J.-S. Chang, J.-S. Lin, C.-T. Peng, and C.-H. Tsai, “Kawasaki
disease complicated by peripheral gangrene,” Pediatric Car-
diology, vol. 20, no. 2, pp. 139-142, 1999.

R. Duarte, S. Cisneros, G. Fernandez, D. Castellon, C. Cattani,
and A. Apocada, “Kawasaki disease: a review with emphasis
on cardiovascular complications,” Insights Into Imaging,
vol. 1, no. 4, pp. 223-231, 2010.

R. Caorsi, F. Penco, A. Grossi et al, “ADA2 deficiency
(DADA2) as an unrecognised cause of early onset polyarteritis
nodosa and stroke: a multicentre national study,” Annals of
the Rheumatic Diseases, vol. 76, no. 10, pp. 1648-1656, 2017.
R. Caorsi, F. Penco, F. Schena, and M. Gattorno, “Monogenic
polyarteritis: the lesson of ADA2 deficiency,” Pediatric
Rheumatology, vol. 14, no. 1, p. 51, 2016.



