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Conservative treatment of acute limb ischemia in a child — case
report

Tratamento conservador de isquemia aguda de extremidades em lactente — relato de
caso

Suzanna Maria Viana Sanches' €, Mauricio de Amorim Aquino™?, Brenda de Lima Leite™,
Monique Magnavita Borba da Fonseca Cerqueira®

Abstract

Acute limb ischemia is a rare event in the pediatric population, with an estimated incidence of 26 per 100,000
admissions, the majority of which are associated with trauma or iatrogeny. The ideal treatment for these cases is not
well-established in the literature, although there is a tendency to choose noninvasive treatment. We report the case
of an infant who suffered ischemia to all four limbs secondary to hemodynamic complications after complex heart
surgery and in whom significant tissue preservation was achieved with conservative treatment.
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Resumo

A isquemia aguda de extremidades é um evento raro na populagao pediatrica, com incidéncia estimada em 26 a cada
100.000 internagdes, sendo a maioria associada a trauma ou iatrogenia. O tratamento ideal para esses quadros ndo esta
bem estabelecido pela literatura, havendo a tendéncia ao tratamento ndo invasivo. Relatamos o caso de uma lactente
que apresentou isquemia dos quatro membros secundaria a complicagdes hemodinamicas apds realizagdo de cirurgia
cardiaca complexa, apresentando preservagdo tecidual expressiva com o tratamento conservador.
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INTRODUCTION

Acute limb ischemia is sudden interruption of blood
flow to an extremity, resulting in insufficient supply
of oxygen to tissues. If appropriate revascularization
is not performed, the condition can progress to
irreversible damage to structures after 4 to 6 hours." It
is arare, but devastating complication in the pediatric
population, with a rate of occurrence of 26 cases per
100,000 admissions.?

Within this age group, acute ischemia is most
often caused by trauma or iatrogeny, although it can
occasionally be the consequence of thromboembolic
events, as occurs in adults.’ The rarity of these events
in the infant population means that there are few data
on the ideal treatment to achieve limb salvage and
prevent morbidity.

The objective of this report is to document the
satisfactory outcome of a case of acute limb ischemia in
an infant that was caused by hypoperfusion secondary
to hemodynamic instability during the perioperative
period of complex heart surgery and was managed
with conservative treatment. The study was approved
in advance by the Ethics Committee (Ethics Review
Submission Certificate [CAAE]: 54149121.7.0000.5520;
decision number: 5.194.867).

CASE REPORT

The case involved a female infant, diagnosed
at birth with congenital heart disease consisting of
interatrial and interventricular communication and
persistent ductus arteriosus. At 3 months of age, she
underwent a surgical procedure to treat her condition,
with pulmonary artery banding and clipping of the
ductus arteriosus. At 23 months of age, she underwent
another procedure, to perform atrial septoplasty,
ventricular septoplasty, and removal of the pulmonary
artery banding.

Intraoperatively, during the second intervention,
the patient suffered cardiorespiratory arrest lasting
4 minutes, before extracorporeal circulation (ECC)
was initiated. This complication was caused by
hemorrhagic shock secondary to laceration of the
right atrium wall, which in turn was a complication of
lysing adherences during surgical dissection. Multiple
transfusions and administration of vasoactive amines
in moderate doses were needed to control shock.
The total duration of ECC recorded was 3 hours and
45 minutes, with anoxia lasting 2 hours.

After the procedure, the infant was admitted to the
pediatric intensive care unit (ICU) in a hemodynamically
instable state. At this point she was hypotense, with
weak pulses, cold extremities, capillary refill time
(CRT) of 4 seconds, and hyperlactatemia. She was
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monitored with invasive arterial blood pressure
monitoring via the right radial artery.

She exhibited worsening of cardiogenic shock, with
signs of low output and deterioration of perfusion,
her CRT increased to 8 seconds, and serum lactate
reached 6.0 mmol/L. Physical examination found
her extremities cold, from the forearm and leg.
At this point, she was on adrenaline (2 mcg/kg/
min), noradrenaline (2.0 mcg/kg/min), milrinone
(0.7 mcg/kg/min), dobutamine (10 mcg/kg/min), and
vasopressin (0.4 Ul/kg/h).

Low blood flow rate, peripheral vasoconstriction,
cardiogenic shock, and the consequent need for
vasoactive drugs to treat hemodynamic instability
worsened the perfusion to the infant’s extremities
over the following days, resulting in cyanosis of
the fingers of both hands, worse on the left, and the
toes of both feet, more intensely on the right. At this
point she was sedated, intubated, and on mechanical
ventilation, and no signs of pain were recorded.

The patient was seen by the vascular surgery team,
by which time she was breathing spontaneously again
and on systemic analgesia. They found palpable distal
pulses in the upper and lower limbs and observed that
motricity of the extremities was maintained. They
prescribed mechanical protection of the limbs against
heat loss and full anticoagulation with enoxaparin at
adosage of 1 mg/kg every 12 hours until the areas of
irreversible ischemia were delimited. Over the days
that followed, she developed areas of dry necrosis
involving all four extremities (Figures 1- 4, item A).

In view of the extent of the injuries and the risk
of infection of nonviable tissues, amputation of the
areas of delimited necrosis was indicated. However,
the child’s family did not give consent for extensive
mutilatory surgery and in conjunction with the treating
team the decision was taken to maintain conservative
treatment with regular outpatients follow-up after
discharge from hospital.

During follow-up, there was no need to administer
analgesics, because the child did not complain of
pain. The full anticoagulation initiated in hospital was
continued for 3 months. Over this period, ischemia
improved, with significant regression of areas
previously considered to have suffered irreversible
tissue damage, with necrosis restricted to the distal
portions of fingers and toes (Figures 1-4, item B).

During the second month of follow-up, the child
exhibited inflammatory signs compatible with
infections of the third finger of both hands. She was
treated with oral antibiotics, which were combined
with hyperbaric oxygen therapy sessions — which had
been recommended by the pediatrics team at a different
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.’
Figure 1. (A) Right foot (appearance in July/2018); (B) right foot (appearance in December/2018) with no surgical intervention;
(C) right foot (current appearance, 4 years after the initial examination).

Figure 2. (A) Right hand (appearance in August/2018); (B) right hand (appearance in December/2018) with no surgical intervention;
(C) right hand (current appearance, 4 years after the initial examination).

Figure 3. (A) Left foot (appearance in July/2018); (B) left foot (appearance in December/2018) with no surgical intervention; (C)
left foot (current appearance, 4 years after the initial examination).

Figure 4. (A) Left hand (appearance in August/2018); (B) left hand (appearance in December/2018) with no surgical intervention;
(C) left hand (current appearance, 4 years after the initial examination).
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center. The current appearance of her extremities is
shown in Figures 1-4, item C.

DISCUSSION

Limb ischemia in children should be interpreted as
a distinct nosological entity from atherosclerotic or
thrombotic arterial events seen in adults, because of
the differences in etiology, physiology, and prognosis.
These conditions tend to be caused by congenital,
iatrogenic, traumatic, or infectious factors. There are
also reports of associations with Kawasaki disease.** In
babies, iatrogenic cases are more common, while
trauma becomes the predominant cause in children
and adolescents.’

Direct or inadvertent cannulation of arteries during
diagnostic and therapeutic interventions is the number
one iatrogenic cause of ischemia in children, and only
a small proportion of clinical presentations of this type
of complication involve complete interruption of blood
flow. In these cases, the limb may be sustained by
small preexisting trunk vessels that remain healthy or
by early collateralization, without requiring surgical
intervention to restore flow.°®

It is known that children’s arteries have thin
walls and a tendency to intense vasospasm after
manipulation, which makes vascular instrumentation
challenging. The results of revascularization are
poor in pediatric patients, with mortality estimated
at 14%.” The physiological response to ischemia also
tends to be different, because there is no atherosclerotic
involvement, compensation by ischemia-induced
vasodilation tends to be less significant, and there is
a smaller quantity of muscle mass, which appears to
contribute to greater tolerance of ischemia.?

Since these events are rare in the pediatric
population, there are few published data on the ideal
management to achieve limb salvage and prevent
morbidity.>® Treatment strategies have been chosen
on the basis of extrapolation of data from treatment
of adult patients, because no prospective studies
with appropriate designs have been conducted with
pediatric populations.'

Previously published studies suggest that
anticoagulation is beneficial in ischemic thrombotic
conditions; but because of the lack of data, pediatricians
and surgeons do not have guidelines that define the
ideal management for limb salvage in children.! For
example, type of anticoagulant, dosage, and even
duration of anticoagulation are not well-documented.
The majority of events reported were treated with
unfractionated heparin or low molecular weight heparin,
for periods ranging from 1 day to 3.9 months.!*¢ The
risk of secondary infection is described as high? and
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some reports also mention antiplatelet aggregation
as an adjuvant strategy.'”

In cases of peripheral ischemia secondary to
vasculitis, such as in Kawasaki disease, in addition
to antiplatelet aggregation with aspirin, some
studies also describe administration of intravenous
immunoglobulin and prostaglandin E1.*° However,
to date, there is no robust, quality scientific evidence
to support these practices, so more studies are needed
to evaluate the risks and benefits.

CONCLUSIONS

The case described illustrates the benefits of
conservative management in an infant with ischemia of
the limbs after shock. Considering the characteristics
of the pediatric population, when faced with ischemia
in this population, it is known that any premature
procedures could provoke complications, with a
risk of limb loss, so if there are no contraindications,
conservative treatment may be the best option.!'”

In view of the tendency to severity in cases of
children with arterial ischemia and the frequent doubt
with regard to the ideal treatment, it is necessary to
conduct studies with appropriate designs to evaluate the
possible strategies for management of these situations.

REFERENCES

1. Wang SK, Lemmon GW, Drucker NA, et al. Results of nonoperative
management of acute limb ischemiain infants. ) Vasc Surg. 2018;67(5):1480-
3. http://dx.doi.org/10.1016/j,vs.2017.09.036. PMid:29224940.

2. LimS,Javorski MJ, Halandras PM, Kuo PC, Aulivola B, Crisostomo
P. Epidemiology, treatment and outcomes of acute limb ischemia
in the pediatric population. ) Vasc Surg. 2018;68(1):182-8. http://
dx.doi.org/10.1016/j.,jvs.2017.11.064. PMid:29502995.

3. Kayssi A, Shaikh F,Roche-Nagle G, Brandao LR, Williams SA, Rubin
BB. Management of acute limb ischemia in the pediatric population.
J Vasc Surg. 2014;60(1):106-10. http://dx.doi.org/10.1016/j.
jv5.2014.01.051. PMid:24657296.

4. Durall AL, Phillips JR, Weisse ME, Mullett CJ. Infantile Kawasaki
disease and peripheral gangrene. ) Pediatr. 2006;149(1):131-3.
http://dx.doi.org/10.1016/j.,jpeds.2006.02.043. PMid:16860142.

5. vonPlanta M, Fasnacht M, Holm C, Fanconi S, Seger RA. Atypical
Kawasaki disease with peripheral gangrene and myocardial infarction:
therapeutic implications. Eur ) Pediatr. 1995;154(10):830-4. http://
dx.doi.org/10.1007/BF01959792. PMid:8529683.

6. Matos JM, Fajardo A, Dalsing MC, Motaganahalli R, Akingba GA,
Murphy MP. Evidence for nonoperative management of acute
limb ischemia in infants. J Vasc Surg. 2012;55(4):1156-9. http://
dx.doi.org/10.1016/j.,jvs.2011.09.092. PMid:22133454.

7. Sadat U, Hayes PD, Varty K. Acute limb ischemia in pediatric population
secondary to peripheral vascular cannulation: literature review and
recommendations. Vasc Endovascular Surg. 2015;49(5-6):142-7.
http://dx.doi.org/10.1177/1538574415604059. PMid:26335994.

8. Arshad A, McCarthy MJ. Management of limb ischaemia in the
neonate and infant. Eur ) Vasc Endovasc Surg. 2009;38(1):61-5.
http://dx.doi.org/10.1016/j.ejvs.2009.03.010. PMid:19362027.

Sanches et al. ] Vasc Bras. 2022;21:€20220010. https://doi.org/10.1590/1677-5449.202200102 4/5


https://doi.org/10.1016/j.jvs.2017.09.036
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29224940&dopt=Abstract
https://doi.org/10.1016/j.jvs.2017.11.064
https://doi.org/10.1016/j.jvs.2017.11.064
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29502995&dopt=Abstract
https://doi.org/10.1016/j.jvs.2014.01.051
https://doi.org/10.1016/j.jvs.2014.01.051
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24657296&dopt=Abstract
https://doi.org/10.1016/j.jpeds.2006.02.043
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16860142&dopt=Abstract
https://doi.org/10.1007/BF01959792
https://doi.org/10.1007/BF01959792
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8529683&dopt=Abstract
https://doi.org/10.1016/j.jvs.2011.09.092
https://doi.org/10.1016/j.jvs.2011.09.092
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22133454&dopt=Abstract
https://doi.org/10.1177/1538574415604059
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26335994&dopt=Abstract
https://doi.org/10.1016/j.ejvs.2009.03.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19362027&dopt=Abstract

9. Andrew M, David M, DeVeber G, Brooker LA. Arterial thromboembolic
complications in paediatric patients. Thromb Haemost.
1997;78(1):715-25. http://dx.doi.org/10.1055/5s-0038-1657618.
PMid:9198245.

10. Ozgenel GY, Akin S, Uysal A, Koksal N, Ozcan M. Gangrene of the
upper extremity in the newborn. Eur ) Plast Surg. 2000;23(8):429-
31. http://dx.doi.org/10.1007/5002380000194.

Acute limb ischemia in an infant — case report

Correspondence

Suzanna Maria Viana Sanches

Clinica Trivasc

Rua Altino Serbeto de Barros, n.° 173, sala 906 — Bairro Pituba
CEP: 41830-492 — Salvador (BA), Brasil

Tel: +55 (71) 99133-5859

E-mail: suzannasanches@yahoo.com.br

Author information

SMVS - Board certified in Vascular Surgey, Sociedade Brasileira de
Angiologia e de Cirurgia Vascular (SBACV); Member, International
Society on Thrombosis and Haemostasis (ISTH) and Grupo
Cooperativo Latinoamericano de Hemostasia y Trombosis (CLAHT);
Vascular surgeon, Santa Casa da Bahia and Centro de Hematologia e
Oncologia da Bahia/Rede D'Or.

MAA - Vascular surgeon, Sociedade Brasileira de Angiologia e de
Cirurgia Vascular (SBACV); MSc in Surgery, Universidade Federal

do Rio Grande do Sul (UFRGS); Board certified in Vascular Surgery,
SBACV; Vascular surgeon, Santa Casa da Bahia and Hospital
Universitario Professor Edgard Santos, Universidade Federal da Bahia
(UFBA).

BLL — Resident, Hospital Ana Nery (HAN); On duty general surgeon
at Santa Casa da Bahia.

MMBFC - MSc in collective health; Professor, Departamento de
Ciéncias da Satde, Universidade do Estado da Bahia (UNEB); Board
certified in Vascular Surgery, Sociedade Brasileira de Angiologia e de
Cirurgia Vascular (SBACV).

Author contributions:

Conception and design: SMVS

Analysis and interpretation: SMVS, BLL

Data collection: BLL

Writing the article: SMVS, BLL, MMBFC

Critical revision of the article: MMBFC, MAA

Final approval of the article*SMVS, MAA, BLL, MMBFC
Statistical analysis: N/A

Overall responsibility: SMVS

*All authors have read and approved of the final version of the article
submitted to ) Vasc Bras.

Sanches et al. ] Vasc Bras. 2022;21:¢20220010. https://doi.org/10.1590/1677-5449.202200102 5/5


https://doi.org/10.1055/s-0038-1657618
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9198245&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9198245&dopt=Abstract
https://doi.org/10.1007/s002380000194

