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Surgical Management of a Vascular 
Complication in A Pediatric Patient With 

Kawasaki-Like Disease Due to Association of 
SARS-Cov-2 and Dengue

Abstract
Background: Severe acute respiratory syndrome coronavirus 2 in association with 
other pathologies can trigger systemic alterations that can compromise life in 
pediatric patients. A multidisciplinary management for this case is required since 
the information available from severe acute respiratory syndrome coronavirus 2 is 
constantly updated. 

Case presentation: We describe the first case in Ecuador of bilateral forefoot 
and left-hand amputation due to vascular complication with necrosis in an Afro-
descendant pediatric patient with Kawasaki-like disease caused by the association 
of Corona virus disease 2019 and Dengue.

Conclusion: The identification of progression of the syndrome is important for the 
correct therapeutical management. 
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Abbreviations
COVID-19: Corona Virus Disease 2019; SARS-CoV-2: Severe Acute 
Respiratory Syndrome Coronavirus 2; KD: Kawasaki Disease; 
MIS-C: Multi-systemic Inflammatory Syndrome in Children

Introduction
The COVID-19 virus which causes the SARS-CoV-2 (Severe 
Acute Respiratory Syndrome Coronavirus 2) belongs to a family 
of viruses that mostly affects animals but can sometimes be 
transmitted to persons [1]. The recent appearance of COVID-19 
and consequently SARS-CoV-2 has led to the current pandemic 
which is a global sanitary crisis [2]. In children, respiratory 
affection suggests a more benign illness, but in these patients the 
appearance of MIS-C (Multi-systemic Inflammatory Syndrome in 
Children) can be seen, it is associated to shock and myocardial 
dysfunction. Several coagulopathies have been described, which 
might be caused by the inflammatory state itself [3-5].

Since April 2020 we have evidenced that MIS-C shares several 
characteristics with KD (Kawasaki Disease). Both diseases are 
predominantly seen in male patients, but KD has a predilection 

for Asian children and MIS-C for afro-descendants and Latin-
Americans [6-9]. On the other hand, in the Ecuadorian provinces 
that have a warm-humid and tropical weather Dengue fever is 
endemic during the months of November until May. COVID-19 
has been associated with Dengue and the development of MIS-C 
with symptoms and characteristics like KD that can cause death [10].

The goal of this publication is to describe the first known case in 
Ecuador, in particular the surgical management performed due 
to the vascular complications seen in this patient who led to the 
amputation of bilateral forefoot and left hand. Also, it is important 
to acknowledge the Kawasaki like presentation that can be seen 
due to the association between COVID-19 and Dengue fever.

Case Presentation 
A 5-year-old female patient who is an afro-descendent with history 
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of being hospitalized for 16 days in another Hospital. The patients’ 
chief complaints were fever 40°C, abdominal pain and dyspnea. 
Dengue serology was IgM positive. On the second day fever 
persists, generalized edema and hemodynamic decompensation 
appear which warrant orotracheal intubation. Supraventricular 
tachycardia was also seen which was controlled with electric 
cardio version. On the 9th day COVID-19 PCR test was negative. 
At the 10th day a COVID-19 rapid test was performed which was 
positive for both IgM and IgG. At the 16th day of hospitalization 
there was a cardiac arrest which successfully reverted after 5 
minutes of Advanced CPR. After the cardiac arrest, hypertension 
developed and skin colour changes were seen in the distal region 
of the inferior limbs and the left hand which progressed to 
ischemia and necrosis, reason why the patient is referred to a 
third level Institution (Our hospital) (Figures 1a-1c).

Important laboratory values
Ferritin: 996 ng/mL. D-dimer: 6,4 ug/mL, CKMB 53, CPK 243, CRP 
8,6 and a PRO-BNP of 933. CT where ground-glass opacifications 
are seen (Figure 2) and Echocardiogram shows pericardial 

effusion. Also, an echo-doppler was performed on the left upper 
extremity where diminished blood flow can be seen (Figure 3).

The patient’s diagnosis was Arterial thrombotic disease of the 
upper and lower extremities, MIS-C, Heart failure and lung disease 
secondary to SARS-CoV-2. The patient had a multidisciplinary 
management by: Pediatric and Plastic surgery, P-ICU and 
Pediatric Orthopaedic. At the 28th day it was decided to manage it 
surgically and the patient underwent amputation of the affected 
areas (Figure 4).

After the surgery, the patient was hospitalized during an additional 
2 weeks where she received broad spectrum antibiotic coverage 
and had a favourable evolution which led to her discharge. The 
patient was then followed with regular controls in the outpatient 
clinic.

Discussion
The COVID-19 infection can be asymptomatic or develop 
into the SARS-CoV 2 disease. This is a respiratory infection 
with an important compromise of the hematopoietic system 
and consequently hemostasis, leading to cardiovascular 

Figure 1 (a and b) Right and left lower limbs with distal necrosis. (c) Left upper limb with distal necrosis. 

Figure 2 (a) CT coronal view. (b) CT axial view.
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complications. A rise of the D-dimer and procoagulant levels are 
seen, which are associated to a higher mortality [11,12].

KD is considered a primary vasculitis that predominantly affects 
children. It is a medium and small size artery vasculitis. The most 
described complication is the coronary artery aneurysm, which 
can be related to myocarditis. Most of the cases require Pediatric 
ICU support in the acute setting. The etiology of KD is unknown, 
but the presence of a virus might be the trigger in children 
genetically predisposed [13].

Esper F et al. and Chang LY et al. in their published studies 
mention that there is the association of the KD and COVID-19 
in the pediatric population. On the other hand, in the study by 
López P et al. a relation between Dengue fever and COVID-19 
is suspected. Due to the similarity in presentation between 
COVID-19 and Dengue a prompt diagnosis is not always possible, 
also important to mention is that Dengue antibodies can cross-
react with COVID-19 [14-16].

According to the WHO (World Health Organization) pediatric 
patients in Europe and North America have been hospitalized in 

the P-ICU because of MIS-C sharing characteristics with KD and 
Toxic Shock Syndrome. Multi-organic insufficiency and shock can 
develop, where NSAIDs, Corticoids and Immunoglobulin’s have 
been used. [17].

The results of the laboratory tests support the association between 
COVID-19 and MIS-C, because patients with this disease show 
elevated values of procalcitonin, ferritin, D-dimer, Neutrophils 
and CRP, which account for infection and inflammation.

The immunologic affection can lead to diffuse endothelial 
inflammation and consequent capillary damage which is seen 
as vascular lesions in hands and feet [18]. When the vascular 
damage causes peripheral gangrene, the correct therapeutic 
management is amputation [19]. 

Conclusion
The identification of progression of the syndrome is important for 
the correct therapeutical management. It is imperative to keep in 
mind the variable presentations seen in children, the possibility of 
a MIS-C and complications. In our case the surgical management 

Figure 3 Echo-Doppler of the left upper extremity where diminished blood flow can be seen at the forearm level. 

Figure 4 (a) Left hand at the level of the distal third of the diaphysis. (b and c) feet at the forefoot level.
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was favorable. According to the information published, where we 
find similarities with the clinical presentation of our patient, a 
negative COVID-19 test does not necessarily exclude the presence 
of this disease, especially when there is a positive IgM result for 
Dengue Fever. Based on the premise that afro-descendants are 
predisposed for the development of MIS-C and the presence of 
Dengue and COVID-19 simultaneously, the Kawasaki-like disease 
would be explained.

The multidisciplinary management of this patient took place in the 
P-ICU, and it was based in anticoagulants, immunosuppressors, 

immunoglobulins, steroids and interleukin and phosphodiesterase 
inhibitors. The stability of the patient was achieved with this 
regimen; the amputation was performed avoiding a septic focus. 

Recommendations
It is important to describe all the available details related to 
the COVID-19 and Dengue association, since there is a lack of 
information. This way all the experiences are shared, leading to a 
bigger data base and ultimately a better and prompt diagnosis, as 
well as a correct management of complications.

References
1 https://www.salud.gob.ec/coronavirus-covid-19/

2 https://www.ec.undp.org/content/ecuador/es/home/coronavirus.
html

3 World Health Association (2021) Multisystem inflammatory 
syndrome in children and adolescents temporally related to 
COVID-19.

4 De Ecuador G (2020) Alerta Epidemiológica por Síndrome 
inflamatorio multisistémico (SIM) en niños y adolescentes (menores 
de 19 años), temporalmente relacionado con COVID-19. Ministerio 
de Salud publica

5 D’Alessandro E, Becker C, Bergmeier W, Bode C, Bourne JH, et 
al. (2020) Thrombo-Inflammation in Cardiovascular Disease: An 
Expert Consensus Document from the Third Maastricht Consensus 
Conference on Thrombosis. Thromb Haemost 120: 538-564. 

6 F Son MB, Friedman K (2021) COVID-19: Multisystem inflammatory 
syndrome in children (MIS-C) clinical features, evaluation, and 
diagnosis.

7 Verdoni L, Mazza A, Gervasoni A, Martelli L, Ruggeri M, Ciuffreda 
M, et al. (2020) An outbreak of severe Kawasaki-like disease at the 
Italian epicentre of the SARS-CoV-2 epidemic: an observational 
cohort study. Lancet 395:1771-1778. 

8 Rauf A, Vijayan A, John ST, Krishnan R, Latheef A (2021) Multisystem 
Inflammatory Syndrome with Features of Atypical Kawasaki Disease 
during COVID-19 Pandemic. Indian J Pediatr 87: 745-747.

9 Whittaker E, Bamford A, Kenny J, Kaforou M, Jones CE, et al. (2020) 
Clinical Characteristics of 58 Children with a Pediatric Inflammatory 
Multisystem Syndrome Temporally Associated With SARS-CoV-2. 
JAMA 324: 259-269.

10 Gobierno de Ecuador, Ministerio de Salud Pública, Ecuador en alerta 
para prevenir el contagio del dengue, [Internet]. Ecuador.

11 Debuc B, Smadja DM (2020) Is COVID-19 a New Hematologic 
Disease? Stem Cell Reviews and Reports 17: 4-8.

12 Tang N, Li D, Wang X, Sun Z (2020) Abnormal Coagulation parameters 
are associated with poor prognosis in patients with novel coronavirus 
pneumonia. J Thromb Haemost 18: 844-847.

13 Toubiana J, Poirault C, Corsia A, Bajolle F, Fourgeaud J, et al. (2020) 
Kawasaki-like multisystem inflammatory syndrome in children during 
the covid-19 pandemic in Paris, France: Prospective observational 
study, BMJ. 369: m2094.

14 Esper F, Shapiro ED, Weibel C, Ferguson D, Landry ML, et al. 
Association between a novel human coronavirus and Kawasaki 
disease. J Infect. 191: 499-502.

15 Chang LY, Lu CY, Shao PL (2014) Viral infections associated with 
Kawasaki disease J Formos Med Assoc 113: 148-154.

16 Benavidez I, Medina EL, López PL (2020) COVID-19 en la época de 
dengue. Revista Latinoamericana de Infectología Pediátrica 33: 119-
121.

17 Rivera-Díaz M, Rodríguez-Herrera R (2020) Síndrome inflamatorio 
multisistémico asociado a COVID-19 en niños y adolescentes. Revista 
Latinoamericana de Infectología Pediátrica. 33: 115-118. 

18 William JJ, Arias AJ, de la Hoz REH, Lequerica Segrera PL (2021) ¿Qué 
sabemos de la enfermedad de Kawasaki y COVID 19? Scielo Andes 
Pediátrica Andes pediatrica.

19 Iran M, Vahid Z, Taravat S, Hassan MM, Keyhan Sayadpour ZK (2015) 
Kawasaki Disease and Peripheral Gangrene in Infancy, Iran J Pediatr  
25: e3309.


