
ortal vein thrombosis (PVT) is recognized with
increasing frequency by ultrasonography. It is

an important condition because of its serious long
term complications. Portal vein thrombosis occurs
secondary to infection, surgical intervention,
abdominal malignancy or as a result of liver
dysfunction. It occurs in approximately 5% of
patients who have undergone hepatic
transplantation.1,2 Procoagulant states are established
risk factors for PVT.3-6

Despite the difficulties associated with treatment
of thalassemia, standards of care have improved in
recent years, resulting in almost doubling  the
average life expectancy. As a consequence,
previously undescribed complications are now being
recognized and treated. In particular, the chronic
hypercoagulable state, which has been recognized to
exists in childhood thalassemia and contribute to
thromboembolic events. The hypercoagulable state
are partly secondary to protein C and protein S
deficiencies along with post splenectomy
thrombocytosis.

We report this  case of portal vein thrombosis
following splenectomy for childhood beta-
thalassemia major with associated  protein C,
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P protein S and antithrombin III deficiency. To the
best of our knowledge, this is the first case report
from the Kingdom of Saudi Arabia.

Case Report.  A 10-year-old boy was
diagnosed with thalassemia major at 3 years of age.
His clinical presentation was of anemia and
hepatosplenomegaly with hemoglobin (Hb)
electrophoresis showing Hb F of 97% and Hb A2 of
3%. Hypertransfusion regimen was initiated at
diagnosis with the aim of maintaining  Hb level at
9-10g/dl. Packed red blood cell transfusion was
given at 4 weekly intervals. Subcutaneous
desferrioxamine was started at 5 years of age when
serum ferritin reached 1000ng/dl. His parents were
first degree cousins and had two other siblings with
beta-thalassemia major.

At 9 years of age, patient underwent open
splenectomy secondary to hypersplenism with a
smooth postoperative recovery. Preoperative platelet
counts were 460,000/mm3 and monitored over the
first week post splenectomy and  the highest count
were 1,000,000/mm3. Twelve days later, the  child
developed severe abdominal pain with fever.
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Portal vein thrombosis is a recognized complication after splenectomy in beta-thalassemia major due to the chronic
hypercoagulable state which has been recognized to exist in childhood thalassemia and contribute to thromboembolic
events.  We are reporting one patient with beta-thalassemia major developed portal vein thrombosis following
splenectomy.
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Abdominal examination revealed epigastric
tenderness and the laboratory investigation showed
thrombocytosis with highest platelet count of
1,465,000mm3. Abdominal ultrasonography was
normal. Pain lasted for few days and disappeared
spontaneously. A year later when the child is at 10,
partial thrombosis of portal vein was observed
during routine abdominal ultrasonography (Figure
1). This finding was confirmed by computerized
tomography (CT) scan (Figures 2 & 3). At that time,
the patient was asymptomatic and his physical
examination revealed body weight of 26 kg, height
142 cm, all were below third centile for standard
age. Other systemic examinations were
unremarkable, laboratory tests revealed, white blood
cell (WBC) count of 96,000/ mm3, hemoglobin
8.4g/dl, platelet count of 1,900,000/mm3, serum
ferritin of 2000ng/dl, protein C 0.36 IU/ml (range
0.72 - 1.40), protein S  0.34 IU/ml (range 0.64 -
1.50) and antithrombin III 0.53 IU/ml (range 0.85 -
1.20),  all were low. Liver function tests,
prothrombin time (PT), partial thromboplastin time
(PTT), bleeding time (BT) and clotting time, all
were within normal limits. The patient subsequently
was started on oral anticoagulant (warfarin) and anti
platelet agent (aspirin) at low dosage (81mg/day).
The patient was followed regularly at outpatient
clinic with laboratory monitoring of the
international normalization ratio (INR) and warfarin
dose was adjusted to maintain INR between 2-3. At
the third month of follow up after starting anti-
coagulant therapy, abdominal ultrasonography
showed partial recanalization of portal vein. 

Discussion.  In the past, portal vein thrombosis
was thought to be rare, but now a days, it is a well-
established complication of splenectomy. Recently,
it has been reported to occur in an average of 7-10%
of patients following splenectomy.7,8 Nevertheless,
the diagnosis is difficult to make and the index of
suspicion often remains low.9 Recently, chronic
hypercoagulable state is being recognized in
association with beta-thalassemia major, which
contribute to thrombotic events.10 It was found to be
due to protein C and protein S deficiency.10,11

Activation of the coagulation cascade by altered
thalassemic red blood cells has also been
described.12 Our patient had a deficiency of protein
C, protein S and antithrombin III. The deficiency of
antithrombin III is probably  following splenectomy,
as it has been reported to be significantly deficient
in splenectomized thalassemic patients.13,14 The
added risk factor for thrombosis in our patient was
post-splenectomy reactive thrombocytosis. The
prevalence of splenectomy at our institute is 34%15

and we were not screening our patients
radiologically for PVT prior to this case. 

Figure 1 - Abdominal ultrasound at the level of portal vein (PV)
showing thrombosis within the main portal vein with
varicoses at porta  hepatic.

Figure 2 - Plain abdominal computerized tomography showing
dilated main portal vein and right branch consistent with
thrombosis.

Figure 3 - Enhanced abdominal computerized tomography showing
complete thrombosis (lack of opacification) of the main
portal vein. The enhanced structured correspond to the
aorta, celiac trunk and hepatic artery. 
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The clinical presentation of PVT was abdominal
pain and fever, which was consistent with other
reports.16 The onset of symptoms occurred 12 days
following splenectomy, similar observations were
reported by others.17 The earliest presentation was
seen on the sixth day18 and the delayed one was
observed 3 years following splenectomy.19 Our
feeling is that, PVT occurred at 12 days post
splenectomy but was  missed by ultrasound at the
onset of symptoms. This is not rare observation as
recent thrombosis had been overlooked by
ultrasound, since it is echo-poor and may be
indistinguishable from blood flow.20-22 Color
Doppler ultrasonography is usually required for the
diagnosis during acute onset PVT. When PVT goes
unrecognized during acute state, symptoms resolve
as collateral channels become established and the
result may be portal hypertension22,23 if not
diagnosed and treated  early. Thus, we do
recommend routine abdominal Doppler
ultrasonography following splenectomy in
thalassemia, especially, those with risk factors for
thrombosis. Chaffanjon et al24 found that systematic
ultrasonography  has increased the frequency of
diagnosis of PVT by 7-folds. Diagnosis of PVT is
usually confirmed by contrast-enhanced CT.25 Portal
vein thrombosis can lead to serious complication
such as bowel gangrene and portal hypertension.
Though, these complications do not necessarily
occur in all patients, even if the treatment was not
initiated at an early stage as in our case. An early
diagnosis and prompt initiation of anticoagulant
therapy can prevent the development of such lethal
complications. Recanalization also occurs with high
frequency on anti coagulant therapy26 as it happened
in our case indicating that anticoagulant therapy can
be effective even if delayed . 

 Aspirin was used in our case for thrombocytosis,
as our patient had significant reactive
thrombocytosis. All available literature on the
thromboembolic risk of post-splenectomy
thrombocytosis is inconclusive because no studies
have been established whether patients with
thrombocytosis following splenectomy should be
treated with anti coagulants or anti-platelet in order
to prevent thrombotic complications. Valla et al27

have shown that the thrombotic complication itself
is not related to the absolute platelet count but it is
more associated  with an altered platelet function.

Recently, activated protein C resistance (APCR)
has been considered as the most common inherited
pre-thrombotic condition. The defect is a point
mutation in factor V (R506Q) called factor V
Leiden which confers resistance of factor Va to
degradation by activated protein C.28 It accounts for
up to 50% of cases of thrombophilia and has been
reported to be present in thalassemic patients29

increasing the thrombotic risk for PVT. Although,
this test is not available at our center, we believe it

may be beneficial to screen all thalassemic patients
for APCR especially before splenectomy.

In conclusion, we recommend that PVT should be
considered in  a patient with abdominal pain and
fever after splenectomy and color Doppler
ultrasonography imaging is the best non-invasive
study for the diagnosis at onset of presentation. We
also recommend, routine screening of thalassemic
patients for natural coagulation inhibitors (protein
C, protein S and anti thrombin III).
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