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Abstract

Streszczenie

Falls from heights and traffic accidents are the most common causes of splenic damage. Abdominal trauma can cause splenic
rupture or splenic vein thrombosis. About 11-55% of children with splenic vein thrombosis develop collateral circulation,
leading to gastric and/or oesophageal varicose veins. Venous thrombosis in children can be also caused by congenital factors
associated with coagulation disorders. The paper describes a case of a 3-month-old girl who developed isolated splenic vein
thrombosis after a fall from height. Laboratory and genetic findings excluded thrombophilia. A 3-month anticoagulant
treatment was administered. Gradual reduction in splenic size and the development of collateral circulation were observed
in subsequent ultrasound scans. The girl remains under the care of a surgical clinic. The presented case of an infant with
splenic vein thrombosis draws attention to possible complications of abdominal trauma after a fall from height.
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Przyczyng uszkodzen $ledziony sa najczesciej upadki z wysokosci lub wypadki komunikacyjne. Uraz jamy brzusznej moze
spowodowa¢ pekniecie §ledziony lub zakrzepice zyty $ledzionowej. U 11-55% dzieci z zakrzepica zyly $ledzionowej obserwuje si¢
rozwdj krazenia obocznego, ktére prowadzi do powstania zylakéw zoladka i/lub przetyku. Zakrzepica zylna u dzieci moze by¢
réwniez spowodowana czynnikami wrodzonymi zwigzanymi z zaburzeniami w ukladzie krzepnigcia. W pracy opisano
przypadek 3-miesiecznej dziewczynki, u ktorej doszlo do izolowanej zakrzepicy zyty $ledzionowej po upadku z wysokosci.
Na podstawie badan laboratoryjnych i genetycznych wykluczono trombofilie. Zastosowano trwajace 3 miesigce leczenie
przeciwzakrzepowe. W kolejnych badaniach ultrasonograficznych obserwowano stopniowe zmniejszanie si¢ wymiaréw
$ledziony i rozwdj krazenia obocznego. Dziewczynka pozostaje pod opieka poradni chirurgicznej. Prezentowany przypadek
niemowlecia z zakrzepicy zyly $ledzionowej zwraca uwage na mozliwe powiklania urazu brzucha po upadku z wysokosci.

Stowa kluczowe: zakrzepica zyly $ledzionowej, uraz brzucha, choroby zakrzepowe, niemowle, dzieci
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INTRODUCTION

ccording to the Centers for Disease Control
A and Prevention (CDC), the estimated mortali-

ty of United States children aged 1-4 years and
5-18 years was 23.3/100,000 and 13.4/100,000, respec-
tively, in 2018. Accidents and unintentional injuries are
the most common causes of mortality in children aged
1-14 years. Other, less common causes include congen-
ital and genetic defects, cancer and suicide. The high-
est mortality, i.e. 5.79/1,000 live births, is reported for
children under one year of age (United States, 2017).
Congenital defects, prematurity-related complica-
tions, maternal diseases, sudden infant death syndrome
(SIDS), and injuries are the most common causes of in-
fant mortality. Children with cardiovascular and respi-
ratory diseases, systemic infections and bleedings are at
a higher risk of death. The number of injuries and ac-
cidents in children is constantly growing with the de-
velopment of civilisation. Abdominal injuries occur in
about 25% of children after serious accidents®. Falls
from height (dropping the child or falling out of the
crib) are the most common cause of unintentional inju-
ries among infants. In the case of blunt abdominal trau-
ma, splenic complications, such as splenic rupture, are
most common®,
Splenic vein thrombosis (SVT) is diagnosed mainly in
adults®. Physical examination or diagnostic imaging
may reveal splenomegaly in SVT. It may be accompa-
nied by thrombocytopenia, pancytopenia and abdominal
pain. Upper gastrointestinal bleeding caused by gastric
varices may be the first symptom. Compared to patients
with portal hypertension, the course of the disease is as-
ymptomatic with normal liver function in most SVT pa-
tients. Asymptomatic patients do not require treatment,
whereas splenectomy is recommended in symptomatic
patients®.

Fig. 1. Abdominal ultrasound with Doppler function. Oedema-
tous, hypoechoic spleen (length 66 mm) with an oedema-
tous hyperechoic capsule. Splenic vein thrombosis
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CASE REPORT

A girl from first pregnancy and first delivery (vaginal),
full-term, with birth weight of 3,270 g and an Apgar
score of 10. The child had no medical history, was vacci-
nated according to the vaccination schedule, breastfed on
demand, received vitamin D3 supplementation. At the
age of 3 months, she was admitted to hospital with sus-
picion of urinary tract infection. She developed a fever
of up to 38.9°C at home, which persisted for 3 days, for
no apparent reason. Roseola infantum was initially sus-
pected, but after 3 days of observation, a general urine
test was performed due to persistent fever and the ab-
sence of rash. Urinalysis revealed leukocyturia (20-30
in the field of view). Furthermore, it was found that the
girl fell from a bed, with bed to floor height of about
40-50 cm). After the fall, the parents observed no behav-
ioural disturbances or vomiting, and they did not report
that to a doctor. Family history was of no clinical impor-
tance. Physical examination on admission showed fever
of 38.9°C, tachycardia up to 134/min; normal blood sat-
uration and pressure. The child showed no obvious signs
of infection, with palpable liver up to 2 cm under the
right costal arch and spleen up to 2 cm under the left cos-
tal arch. Laboratory workup showed increased inflam-
matory markers: C-reactive protein (CRP) 7.3 mg/dL
(reference <0.5 mg/dL) and leukocytosis 25.77 x 10°/pL.
Red blood cell and platelet counts, the parameters of kid-
ney and liver function, as well as urinalysis were nor-
mal. She had been put on cefuroxime before the urine
culture was verified. The fever resolved on day 2 of treat-
ment, and the urine culture was sterile. Abdominal ultra-
sound was performed and showed splenic vein thrombo-
sis and splenomegaly up to 66 mm in the long axis with an
oedematous hyperechoic capsule (Fig. 1). Splenic arterial
flow was visible, while the venous flow was difficult to assess
(Fig. 2). Due to the confirmed thrombosis, a coagulation
test was performed, which confirmed the signs of active in-
travascular coagulation: D-dimers 5,466.42 pg/L (reference:
190-700 pg/L), fibrinogen <0.35 g/L (reference: 1.8-3.8 g/L).

Fig. 2. Abdominal ultrasound with Doppler function. Spleno-
megaly with trace flow in the splenic vein, possible par-
tial vein recanalisation
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Fig. 3. Abdominal ultrasound with Doppler function after
3 months of treatment. Splenic vein thrombosis, collater-
al vessels in the hilum

Nadroparin was used for 3 months. After the end of the
therapy, the level of protein S was assessed, obtaining the
result of 70.5% (reference: 59-118%), protein C - 89.1%
(reference: 50-125%) and antithrombin III (AT III) -
85% (reference: 75-125%). Genetic testing excluded fac-
tor V Leiden mutation (FVLM). A follow-up ultrasound
scan performed after 3 months showed a 42 mm-long
hypoechoic spleen with visible flow in the portal vein
and in the very narrow distal section of the splenic vein
(Fig. 3). Gradual reduction in the splenic size and collat-
eral circulation were observed in subsequent ultrasound
scans. Despite normal psychomotor development, the
girl remains under the care of a surgical clinic due to the
possibility of complications.

DISCUSSION

The clinical picture of visceral vein thrombosis is as-
sociated with the location of vascular obstruction.
Thrombosis can affect the inferior vena cava and/or
the hepatic veins (Budd-Chiari syndrome), but also the
portal, splenic, superior and inferior mesenteric veins.
Isolated splenic vein thrombosis is a rare clinical compli-
cation. Splenomegaly and the presence of varicose veins
in a person with normal liver function are referred to as
left-sided portal hypertension. Diagnostic difficulties in
SVT are related to the frequent asymptomatic course of
the disease®. The absence of clinical symptoms delays
the diagnosis. Diagnosis is initiated only after the pa-
tient has developed clinical symptoms, such as abdomi-
nal pain or upper gastrointestinal bleeding, or when sple-
nomegaly is diagnosed. Since the symptoms of SVT are
non-specific, the diagnosis is sometimes based on ultra-
sound, computed tomography or magnetic resonance
imaging performed for other reasons”.

Risk factors for visceral vein thrombosis can be either
congenital or acquired. Congenital factors include disor-
ders in the coagulation system that promote thrombophil-
ia, such as factor V Leiden mutations, mutations in the
prothrombin gene, MTHFR (methylenetetrahydrofolate
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reductase) mutations, and protein C, S and AT III deficien-
cies. FVLM is the most common coagulation disorder®.
The risk of thrombosis increases 5-8 times in patients with
heterozygous FVLM and 50-80 times in those with ho-
mozygous FVLM®. Prothrombin gene mutations increase
the risk of thrombosis 2-4 times in heterozygotes and 10
times in homozygotes. However, this mutation was not
found in the group of patients with SVT in many clinical
studies"?. MTHFR mutations may contribute to the de-
velopment of hyperhomocysteinemia (homozygotes) and
vascular damage. Bhattacharyya et al., found MTHFR mu-
tations in 21% of patients (heterozygotes) with portal vein
thrombosis"V. Protein C, S and AT III deficiency is a risk
factor for thrombosis. However, it should be remembered
that since these are proteins produced in the liver, their
levels may be reduced in hepatic diseases.

Acquired risk factors for SVT include pancreatic diseases
(acute and chronic inflammation, cancer), myelopro-
liferative syndromes, injuries, surgeries, pregnancy, an-
tiphospholipid syndrome and infections. The splenic vein
runs near the pancreas, which makes pancreatic diseases
(acute or chronic pancreatitis and pancreatic cancer) the
most common causes of thrombosis. Intravascular coag-
ulation is promoted by inflammation near the vein, pres-
sure on the vessel caused by oedema, cyst or enlarged
lymph nodes?. In diagnostic imaging, the incidence of
SVT in patients with pancreatic diseases is 5-22%. In new-
borns, the development of SVT is promoted by catheter-
isation of the umbilical vessels. Renal cysts compressing
the splenic vein may be a rare cause of SVT. However, it
is not always possible to identify the factors that lead to
thrombosis. Dutta et al. has shown congenital coagulation
disorders in 25% and acquired factors promoting throm-
bosis in 45% of patients with visceral vein thrombosis.
The aetiology of thrombosis remains unknown in the re-
maining patients"?. Determining the causes of thrombo-
sis may be useful in the context of appropriate treatment
and further prevention. Conservative therapy is used in
approximately 95% of cases. The decision to initiate an-
ticoagulation therapy should be individualised, depend-
ing on the patient’s clinical condition, symptoms and the
cause of thrombosis. Low molecular weight heparin is the
treatment of choice. The therapy should be continued for
at least 3 months. Splenectomy should be performed in
symptomatic patients?.

Our patient was admitted to the hospital due to fever and
suspected urinary tract infection. This diagnosis was made
on the basis of leukocyturia, which was probably a con-
sequence of incorrect urine sampling. Fever of unknown
aetiology requires additional tests and extensive diagno-
sis. In the presented case, the diagnosis of SVT was based
on abdominal ultrasound with Doppler option. SVT is
most often associated with pancreatic diseases. In the de-
scribed case, infection was excluded as a secondary cause
of thrombosis. The girl was also diagnosed for congeni-
tal thrombophilia. FVLM was excluded; C, S and AT III
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levels were normal. Isolated SVT was probably caused by
injury. Anticoagulation treatment failed to achieve total
vein recanalisation. Subsequent ultrasound scans showed
developing collateral circulation, which leads to gastric
and/or oesophageal varicose veins in 11-55% of children
with SVT. Currently, the girl requires continuous surgical
care and regular ultrasound follow-up to identify poten-
tial complications.

CONCLUSIONS

1. Abdominal trauma may cause splenic vein thrombosis.

2. Low molecular weight heparin is the treatment of choice
for patients with splenic vein thrombosis and should be
used for at least 3 months.

3. Patients diagnosed with splenic vein thrombosis should
be monitored for collateral circulation that may lead to
gastric and/or oesophageal varices.
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