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A Rare Cause of Pulmonary Embolism in Children: Use of
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Abstract

Pulmonary embolism is a very rare clinical picture in the pediatric age
group known to be healthy and usually develops in the presence of at
least one risk factor (immobility, hypovolemia, malignancy, trauma,
hereditary thrombotic disorders, etc.). Risperidone is a relatively safe
antipsychotic drug. Pulmonary embolism (PE) is not a common and
well-known side effect of risperidone in children.

In this case report, a 17.5-year-old male patient presented with
abdominal pain, fever and respiratory distress to the pediatric
emergency department and was diagnosed with pulmonary
embolism after radiological examinations. It is thought to be a rare
adverse effect due to risperidone treatment, in which the patient
has no known classical risk factors for thromboembolism and all
thrombophilia tests are normal.

Up to the present, a case of PE development due to the use of
risperidone in pediatric patients has been reported in the literature.
There are no cases in the literature, of adolescents developing PE
due to the use of risperidone without an underlying risk factor.
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Pulmoner embolizm saglikli oldugu bilinen pediatrik yas grubunda
olduk¢a nadir klinik bir durumdur. Genellikle en az bir risk faktori
(hareketsizlik, hipovolemi, malignite, travma, kalitsal trombotik
bozukluklar, vb.) varliginda gelisir. Risperidon, nispeten glvenli bir
antipsikotik ilactir. Pulmoner embolizm (PE), cocuklarda risperidonun
yaygin ve iyi bilinen bir yan etkisi degildir.

Bu olgu sunumunda, pediatrik acil servise karin agrisi, ates ve solunum
sikintisi ile basvuran ve radyolojik tetkiklerden sonra pulmoner emboli
tanisi konan 17.5 yasinda bir erkek hasta sunulmustur. Hastanin
tromboembolizm icin bilinen klasik risk faktorleri bulunmamasi
ve tuim trombofili testlerinin normal olmasi sebebi ile risperidon
tedavisine bagl nadir bir yan etki olarak PE gelistigi distintlmektedir.

GUnUmuze kadar ¢ocuk hastalarda risperidon kullanimina bagl bir
PE gelisimi vakasi literatlirde bildirilmistir. Literatlirde, altta yatan
bir risk faktorl olmayan risperidon kullanimi nedeniyle PE gelisen
adolesan olgu yoktur.

Anahtar Kelimeler: Pulmoner embolizm, risperidon, risk faktorleri,
yan etki, ad6lesan

Introduction

Pulmonary embolism (PE) is a rare clinical picture in childhood.
Pumonary embolism in children is often not diagnosed. The
incidence was reported as 0.4-2.2 / 100.000 in children under
15 years of age. [1, 2] This rate increases to 3.7% with autopsy
studies done on children. [3-5] Awareness of pediatricians
should be increased because pulmoner embolism is much

less common in children than adults. Diagnosis of pulmonary
embolism in children, which is easier to diagnose today, due to
increased diagnostic tests, is life-saving. The first condition for
the diagnosis of this life-threatening condition is the suspicion
of the pediatrician.

Venous thromboembolism may be due to trauma, febrile
disease, genetic predisposition and drug use. Venous
thromboembolism due to antipsychotic drugs is a rare side
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effect of the drug that causes pulmonary embolism.[6]

Risperidone is an atypical antipsychotic that antagonizes
serotonin and dopamine receptors.[6] Studies have shown
that risperidone is a relatively safe drug, but cases of
pulmonary thromboembolism due to risperidone are rarely
described in the literature.[1, 6-8]

Here, we present an adolescent case of pulmonary
thromboembolism due to the use of risperidone.

Case Report

The 17-year-old male patient without a known illness in
his background until two months ago, was started with
risperidone (4 mg/day), valproic acid (50 mg/ kg/day),
quetiapine (25 mg/day) by child psychiatry due to findings
consistent with psychosis. The patient presented with
abdominal pain, fever and respiratory distress to the pediatric
emergency department.

We have learned that the patient’s complaint started four days
before their history and in another hospital where the patient
was admitted for the same complaints, pneumonia was
considered and oral amoxicillin clavulanic acid treatment was
started but due to continued complaints, it was considered as
acute appendicitis. The patient was referred to our hospital
afterwards.

The patient was agitated and uneasy when they applied to
the hospital. The patient had severe abdominal pain and
respiratory distres but he had not leg edema, leg pain, signs
of Homans. His rectal temperature was 37 C, respiratory rate
was 30/min, heart rate was 88/min, blood pressure was
110/80 mmHg and oxygen saturation was 90% with pulse
oximeter (when not receiving oxygen support) . Abdomen
examination showed serious tenderness and defensive
findings on the right upper quadrant. His respiratory sounds
was decreased at the lower zone of the right lung.

The patient had no history of travel, trauma, febrile
illness, rheumatologic disease and no family history of
thromboembolism.

In the complete blood count, the white blood cell was 18.400/
mm3, hemoglobin was 12.3 gr/dl, and the platelet was
149.000/mm3. According to liver and kidney function tests,
blood electrolytes were normal. Coagulation parameters (PT
14.5 sec, aPTT 30.8 sec) were not clinically significant. The
blood gas (pH 7.39, pCO2 37.5, pO2 55.6 HCO3 22.6 BE -
1,6) was normal. D-dimer was found to be high at 796 ng/ml
(0-243) and C reactive protein at 358,9 mg/L (N: 0-5 mg/L).

Posteroanterior chest X-ray showed bilateral paracardiac
infiltrations andinfiltrations at the right base. Electrocardiogram
showed no pathological findings. Abdominal ultrasonography
(USG) was not performed because the abdominal pain

of the patient was very severe and supine position could
not be sustained. Causes of abdominal pain could not be
evaluated by ultrasonography. Abdomino-thoracic computed
tomography (CT) angiography was recomended by pediatric
radiology so as not to overlook the causes of acute abdomen,
but also diagnose acute respiratory distress causes such
as  pulmonary  thromboembolism.  Abdomino-thoracic
computed tomography (CT) angiography was performed.
CT showed consolidation including frosted glass densities at
the posterobasal in the lower lobe of the right lung, central
filling defect in the pulmonary artery branches and segmental
branches of the lower lobe of the right lung, similar findings
in the pulmonary artery branches of the lower lobe of the left
lung, subsegmentary atelectatic densities in the right lower
lobe and pleural effusion in the right. (Figure 1) Tomography
was reviewed by pediatric pulmonary disease, pediatric
intensive care, pediatric radiology specialists. Filling defects
of arteries were considered compitable with pulmonary
thromboembolism. The patient was diagnosed with PE.

All examinations for etiology of thromboembolism were
performed. Evidence of thrombus was not observed in the
lower extremity venous system. Reflux was observed at the
left saphenofemoral junction. Factor V Leiden, prothrombin

Figure 1. Central filing defect in the pulmonary artery branches and
segmental branches of the lower lobe of the right lung
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20210, MTHFR gene mutations were not detected.
Homocysteine was 15.1 pmol/L (5-14), lipoprotein (a) was
<0.0894 g/L (0-0.74), antinuclear antibody was negative, anti
dsDNA, anticardiolipin antibodies and lupus anticoagulant
were negative. Antithrombin Il was 61% (83-128), factor
VIl was 172.5% (50-150), factor IX was 119.5% (65-150),
Von Willebrand factor was 180.6% (66.1-176.3), Protein C
was 140% (70-140), Protein S was 126.9% (63.5-149) and
paroxysmal nocturnal hemoglobinuria panel was normal. The
echocardiogram was normal.

Anticoagulant therapy was started as conventional
heparinization at a rate of 20 U/kg/hr after loading 50 U/
kg. Heparin doses were titrated with 4-hour coagulation
parameters. Heparin infusion therapy was changed to low-
molecular-weight heparin (LMWH) treatment on the third
day of admission. LMWH was set to an anti-factor Xa level
starting at 1 mg/kg/dose 2 doses a day.

Treatment of risperidone, quetiapine and valproic acid
for the patient considered with pulmonary embolism due
to risperidone use, was discontinued. Two days after the
medication was discontinued, haloperidol drops were started
due to tremor and aggressive behavior of the patient.
Propranolol was added to the treatment due to continued
tremor, insomnia and agitation.

Ampicillin/sulbactam (6 gr / day) was started due to the
patient having fever and infiltrations in the chest x-ray. The
treatment was rounded to 14 days.

Pulmonary embolism development was considered due to
risperidone usage of the patient with normal thromboembolic
etiology examination results. The patient was treated with
anticoagulation therapy and discharged at the end of the
14th day with recommendations.

Discussion

Pulmonary embolism is a severe clinical picture that is rarely
seen in children with approximately 30% of mortality rate. [1,
4,9, 10] Pulmonary embolism may be responsible for sudden
cardiac insufficiency, cyanosis, hypotension, syncope, sudden
death and rhythm problems in children.[1] The most common
symptoms are dyspnea and chest pain. [3, 6, 8] Our case
applied to the hospital with chest and abdominal pain.

Various clinical and environmental factors are risk factors
for PE. The most significant ones are hereditary thrombotic
disorders such as; congenital heart diseases, infections,
operation history, malignancy, renal diseases, trauma,
immobilization,  hypovolemia, smoking, chemotherapy
(L-asparaginase), lupus erythematosus, hemoglobinopathies,
central venous catheterization, factor V Leiden mutation,
hyperhomocysteinemia, Protein C, S and antithrombin
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deficiencies. In general, the majority of patients with
thromboembolism have at least one underlying risk factor. [2,
3, 11]

Risperidone is an antipsychotic that antagonizes serotonin
and dopamine receptors.[6] Risperidone has a weak D2
receptor blockade and strong 5HT2A (5-Hydroxytryptamine)
receptor blockade with its benzisoxazole complex. It has no
anticholinergic effectiveness, antagonizes alpha adrenergic
and histaminergic receptors.[8] It is used in the treatment of
both positive and negative symptoms of schizophrenia.[6]
Studies have shown that risperidone is a safe drug. The risk for
extrapyramidal side effect increases at higher doses than 10
mg/day.[7] Side effects include insomnia, fatigue, agitation,
anxiety, hypersalivation, sedation, orthostatic hypotension,
weight gain, akathisia, nasal obstruction, difficulty in
concentration, abdominal pain and hyperprolactinemia.
[8]Risperidone has been shown to cause pulmonary
thromboembolism as a result of its use in elderly patients,
especially those with risk factors.[6] It is thought that the
binding of antipsychotic drugs to the 5HT2 receptor increases
the amount of serotonin and this increase also causes platelet
aggregation, thus raising the risk of thrombosis.[6]

It has been determined that platelet aggregation may be
affected by drugs with high 5HT2A receptor affinity such
as risperidone.[9] Pulmonary embolism is not a common
and well-known side effect of risperidone in children. The
cases in the literature are generally adult cases. Radovan
et al reported olanzapine and venous thromboembolism
developed in 4 cases aged between 37 and 54. In their first
large case-controlled study, Zornberg&Jick (2000) showed that
risperidone increased the risk of idiopathic thromboembolism
by 7 times.[10]

Although it reflects mostly adult patients, psychiatric diseases
(bipolar disorder, schizophrenia, psychosis, mania, catatonia
) cause cortisol and catecholamine levels in blood. This leads
to the development of endothelial damage and psychiatric
patients are prone to thromboembolic diseases. [12]

In a study by Letmaier et al., it has been shown that these
drugs increase the risk of thromboembolism especially in
patients over the age of 65 who use antipsychotics.[10]

One pediatric patient with risperidone-induced PTE has been
reported so far[1] There are no cases in the literature, of
adolescents developing pulmonary thromboembolism due to
the use of risperidone without an underlying risk factor.

According to the literature, the risk of developing venous
thromboembolism due to the use of antipsychotic drugs in
the first 3 months is high.[6] In our patient, the VTE developed
after 2 months of drug use.

When pulmonary embolism is suspected, rapid initiation of
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anticoagulant therapy is of vital importance.[1] Anticoagulant
was started in line with our clinical experience. Tissue
plasminogen activator also be considered as treatment options
in this patient. However, the aim of this article is not to offer
pulmonary embolism treatment options. In our case report, it
is emphasized that psychological disorders and drugs used for
these diseases may cause pulmonary embolism in childhood.

In conclusion, this is the first adolescent case of PE
development due to risperidone use reported in the literature.
Antipsychotic drugs that are preferred due to their low-side-
effect profiles, are increasing the risk of thromboembolism
not only in elderly patients but also in young people. This case
has been presented to draw attention to this rare side effect
of the drug.

Finally, The first condition for the pulmonary embolism
diagnosis of this life-threatening condition is the suspicion of
the pediatrician. Although it is mostly seen in adults, it should
be kept in mind that patients with psychiatric problems may
present with symptoms are not typical.

References

1. Ronco, R., etal., Syncope: a rare presentation of massive pulmonary
embolism in a previously healthy girl. Pediatr Emerg Care, 2010.
26(4): p. 287-9.

10.

1.

12.

Andrew, M., et al., Venous thromboembolic complications (VTE)
in children: first analyses of the Canadian Registry of VTE. Blood,
1994. 83(5): p. 1251-7.

Van Ommen, CH. and M. Peters, Acute pulmonary embolism in
childhood. Thromb Res, 2006. 118(1): p. 13-25.

Bergquist, D. and B. Lindblad, A 30-year survey of pulmonary
embolism verified at autopsy: an analysis of 1274 surgical patients.
Br J Surg, 1985. 72(2): p. 105-8.

Buck, JR., et al., Pulmonary embolism in children. J Pediatr Surg,
1981. 16(3): p. 385:91.

Borras, L., et al., Pulmonary thromboembolism associated with
olanzapine and risperidone. J Emerg Med, 2008. 35(2): p. 159-61.

Fatih O, H.A., . Ceylan ME, Ceylan N, Yazan B, Atipik Noroleptikler.
1998: Dlstinen Adam.

Van Kammen DR M.S., Clozapine-serotonin and dopamine
antagonists. 6. edition ed. Comprehensive textbook of psychiatry,
ed. S.B. Kaplan HI. Vol. 2. 1995, Baltimore Williams&Wilkins. 1979-
2022.

Maly, R., et al., Four cases of venous thromboembolism associated
with olanzapine. Psychiatry Clin Neurosci, 2009. 63(1): p. 116-8.

Zornberg, G.L. and H. Jick, Antipsychotic drug use and risk of first-
time idiopathic venous thromboembolism: a case-control study.
Lancet, 2000. 356(9237): p. 1219-23.

Van Ommen, C.H., et al., Venous thromboembolism in childhood:
a prospective two-year registry in The Netherlands. J Pediatr, 2001.
139(5): p. 676:81.

Barnhorst A. et al Pulmonary Embolism in a Psychiatric Patient The
American Journal of Psychiatry , 2014. 171(11): p. 1155-1157.

135



