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β -thalassemia major is a chronic, inherited hematological disease that leads
to chronic anemia in the affected children. One of the options of treatment in
such patients was splenectomy; however, it is not without risk of many complications; one of them is the thrombotic events. A prospective study of 55
patients with β -thalassemia inscribes in this study. 14 patients (25.5%) had a
normal thrombocyte count and 41 patients (74.5%) have an abnormally high
thrombocytes count which was signi icantly associated with PVT (P. Value
<0.001), Regarding the WBC count, it extended between 4000 to more than
30,000, in both genders with non-statistically signi icant differences between
both genders, (P>0.05). Regarding the serum ferritin, the mean level was
2908.5 ± 1024.3 ng/ml. In males, the mean S. Ferritin was relatively higher
than that of females, 3167.6 ± 1841.3 mg/dl, and 2573.8 ± 1150.6 ng/ml. The
weight of the spleen was up to 1500 grams in 25 (80.6%) of males and 20 (83.3
%) of females while it was more than 1500 grams in the remaining and females
and males, without a signi icant difference statistically in the spleen weight
of, (P>0.05). The most frequent presenting symptom was abdominal pain. It
was founded in 46 patients (83.6%), followed by fever in 76.4%, diarrhea in
58.2%, and Nausea and vomiting in 31 (56.4%). 3 patients out of the 55 (5.5%)
developed portal vein thrombosis in their follow up period. Post splenectomy
PVT in thalassemia the patient is relatively frequent (5.5%) complication that
require a high degree of doubt for diagnosis early, especially in patients with
postoperative pain of the abdomen within 2 months after surgery, Female
gender, Large spleen and postoperative increase number of platelets are risk
factors for PVT so one can initiate surveillance by Doppler ultrasound postoperatively and start antiplatelet prophylactic therapy immediately for such
patients.
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INTRODUCTION
The commonest one genetic diseases in men are thalassemia. They take place at a high gene frequency
through the Mediterranean people, Indian subcontinent, Middle East, Myanmar, in a line extending from
southern China through Thailand and the Malay
Peninsula into the island peoples of the Paci ic. It
is furthermore commonly seen in states in which
there has been emigration from this high-frequency
population. (Weatherall, 2010). It is an autosomal
recessive trait in the chromosome (number eleven)
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is affected. It involves the building of the Beta
globin chain of hemoglobin, which is either absent
or decreased, leading to the shape of red blood cell
abnormality. When single beta-globin chain genes
are abnormal and other normal, it is called thalassemia minor. If disorder founds later in life and
both the genes are affected, it is called thalassemia
intermedia. If both the genes are affected and disorder is appearing in life early, it is called a thalassemia
major, which is a more attracter disease. (Kliegman, 2016). RBCs with abnormal shaped are rapidly
damaged by the reticuloendothelial system, especially in spleen leading to microcytic hypochromic
anemia, splenic enlargement, with an overload of
iron. Splenomegaly is due to both extra-medullary
hematopoiesis and squeezing of abnormal shape
RBC’s. The patient evolves abdominal prominence
and pallor in early life due to splenic enlargement.
Other clinical features related to the iron deposition
lead to bossing of the skull bone, overgrowth of maxilla bone, cardiomyopathy, and pigmentation of the
skin. (Kliegman, 2016). Endocrine glands, like the
pancreas, and pituitary may also be affected in iron
deposition (Midiri et al., 1999; Brewer et al., 2009).
The disease is diagnosed by serum electrophoresis
and the peripheral blood ilm. (Weatherall, 2010).
The patient is treated initially by repeated transfusion of blood and chelation iron therapy. (Brewer
et al., 2009) splenic removal should be indicated
when,
1. Yearly blood needs more than 1.5 times those
of splenectomized patients, render that they are on
a similar transfusion schedule, and have no other
causes for increased exhaustion. Such causes contain new alloantibodies, infection, and alteration in
the hematocrit of the transfused blood units. For
patients maintain before transfusion hemoglobin
level of about 10 g/dl, this increase in transfusion
needs represents consumption of more than 200–
220 ml of red cells (assuming hematocrit of transfused cells is 75%)/kg/year (Brewer et al., 2009;
Cohen et al., 1980). The overload iron rate should
also be taken into account. Patients who preserve good effective chelation therapy regardless of
increased blood needs, splenic removal may be nonessential. Patients with increasing iron storage in
spite of excellent chelation therapy, a decrease in the
rate of transfusion, iron loading by splenic removal
may be an important part of the overall management
of overload iron.

3. Decrease white blood cell count or low platelet
number due to hypersplenism causes clinical problems (e.g., recurrent bacterial infection or bleeding).
Splenectomy has its complications, early complications speci ic to excision of spleen include
1. Haemorrhage consequence from a slipped ligature.
2. Haematemesis due to damage to the gastric
mucosa.
3. Postoperative dilatation of stomach which is
uncommon
4. Left atelectasis is common, and pleural effusion
may be found.
5. Near organs at risk through the operation include
the pancreas and stomach
6. The istula may consequence from damage to
the stomach greater curvature during ligation of the
short gastric vessels.
7. The pancreas tail damaged lead to pancreatic
in lammation, a localized abscess or istula of the
pancreas.
8. Postoperative platelet count may increase and,
if the blood platelet count exceeds 1 × 106/mL,
aspirin given prophylactic is recommended. Longterm surveillance programs have con irmed an
increased risk of pulmonary embolism and DVT
(deep Venus thrombosis). The risk is more in the
younger patient, in patients with splenectomy that
treated with chemoradiotherapy and in patients
who have undergone removal of spleen for thalassemia, sickle cell disease, and autoimmune anemia or decrease platelets count. (Modell, 1977)

9. Overwhelming post-splenectomy infection (OPSI)
is a major worry. Guidelines emphasized that most
infections after splenic removal could be avoided
by measurements that offering patients suitable and
timely immunization, prophylactic antibiotics, education about prompt infection treatments. Prophylactic antibiotic’s advantage remains controversial. It is thought splenic removal done for children before the age of 5 years should be managed with a daily dose of penicillin to the age of
10 years. In older children, prophylaxis should be
continued at least to the age of 16 years, while
adult’s usage is less well known. If splenic removal
is planned electively, consideration to give vaccination versus pneumococcus, meningococcus C (both
repeated every 5 years), and H. in luenzae type B
2. Spleen enlargements are associated with symp- (Hib) (every 10 years repeated). The last two vactoms such as early satiety and pain in the left upper cines are commonly delivered as a combined prepaquadrant. Huge splenomegaly leads to possible ration. The vaccination against In luenza has been
splenic rupture.
recommended to given yearly, as in this setting has
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Table 1: Causes of PVT
Hypercoagulable States

Malignancies

Myeloproliferative Disorders
Antiphospholipid Syndrome
De iciency of Antithrombin
Mutation of Factor V Leiden
Nephrotic Syndrome
Oral Contraceptive pill
De iciency of protein C, S
PNH
Sickle Cell disease
Infections
Appendicitis
Cholangitis
Diverticulitis
Umbilical vein infection

HCC
Gastric Malignancy
Cholangiocarcinoma
Bladder Cancer

Others
In lammatory disease
In lammation of Pancreas
Choledochal Cyst
Catheterization of the umbilical vein
Transplantation of liver
TIPS
Hepatic Vein Chemoembolization

Impaired Flow of the Portal Vein
Cirrhosis
HCC
Budd-Chiari Syndrome
Table 2: Age and gender distribution of the studied group
Male
Female
Age (year)
No.
%
No.
%
5-9
10 - 19
20 - 29
≥ 30
Total

1
17
10
3
31

3.2
54.8
32.3
9.7
56.4

1
15
5
3
24

4.2
62.5
20.8
12.5
43.6

Table 3: Platelets count of the studied group
Male
Platelets count (x 1000)
No.
%
No.
Normal (150 - 450)
451 - 1000
> 1000
Total

7
19
5
31

22.6
61.3
16.1
56.4

7
13
4
24

not been assessed adequately. (Modell, 1977)

29.2
54.2
16.7
43.6

2
32
15
6
55

3.6%
58.2%
27.3%
10.9%
100%

Total %
14
32
9
55

P. value
25.5%
58.2%
16.3%
100%

0.83

Many surgeons now have good experience with
these techniques.

Types of surgery in thalassemia
Splenectomy was done by the two most common
surgical techniques, the laparoscopic and open
methods. The laparoscopic technique needs a
longer surgical time and may not be logical for
patients with huge spleens, but the patient recovery is shorter, and there is virtual scar less surgery.
3358

Female
%

Total %

In some centers, partial splenic removal is used
to maintain some of the immune functions of
the spleen while decreasing the degree of hypersplenism (Williams and ., 2018). The long-term success of these methods is yet undergoing assessment.
In particular, the likeliness of splenic re-growth and
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Table 4: White blood cells count of the studied group
Male
Female
WBC count (x 1000/ml)
No.
%
No.
%
4 - 10
11 - 20
21 - 30
> 30
Total
Mean ± SD
SD: standard deviation

2
6.5
15
48.4
4
12.9
10
32.3
31
56.4
27.1 ± 8.5

3
8
6
7
24
23.6 ± 4.2

Table 5: Serum Ferritin of the studied group
Male
S. Ferritin (ng/mL)
No.
%
300 - 1000
10
32.2
1000 - 5000
15
48.4
> 5000
6
19.4
Total
31
56.4
Mean ± SD*
3167.6 ± 1841.3
*SD: standard deviation

25
6
31

80.6
19.4
56.4

5
20.8
17
70.8
2
8.4
24
43.6
2573.8 ± 1150.6

20
4
24

P. value

5
23
10
17
55

0.49

9.1 %
41.8%
18.2%
30.9%
100%

0.28

Female

Table 6: Splenic weight of the studied group
Male
Splenic weight (gm)
No.
%
No.
200 - 1500
> 1500
Total

12.5
33.3
25.0
29.2
43.6

Total 100%

Total

P. value

15(27.3%)
32(58.2%)
8 (14.5%)
55 (100%)

0.23

0.37

Female
%

Total %

83.3
16.7
43.6

45 81.8%
10 18.2%
55 100%

(P>0.05)

Table 7: Presenting symptoms of the studied group
Symptom
No.
Abdominal Pain
Fever
Diarrhea
Nausea and Vomiting
GIT bleeding
Ascites

46
42
32
31
6
3

Table 8: Incidence of PVT according to gender
PVT
Portal vein Thrombosis
No.
%
Male
1
Female
2
Total
3
Fisher’s Exact test, P. value = 0.58

%

3.2%
8.3%
5.5
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83.6
76.4
58.2
56.4
10.9
5.5

No.
30
22
52

No PVT
%
96.8%
91.7%
94.5

Total
45
10
55
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Table 9: Comparison of Age, hematological parameters and spleen weight according to PVT
PVT
No PVT
P.value
Mean
SD
Mean
SD
Age
S. Ferritin
WBC (x 10^3)
Platelet
(x
10^3)
Spleen weight
(gm)

18.9
1190.00
17.77
1207.00

7.5
546.2
4.2
194.0

20.3
3007.63
24.3
609.0

8.4
2455.4
19.9
272.0

0.55
0.20
0.88
0.001

2056.67

150.1

1008.1

331.8

<0.001

the volume of splenic tissue required to preserve
immune function are two questions outstanding.
Any splenectomy should include a careful search for
access spleens.
Decrease of tissue of the splenic by embolization is
a less invasive method to hypersplenism than complete or partial surgical splenic removal (Montalembert et al., 1990). But, this method has not got wide
acceptance and may be complicated by pain, fever,
and the possible requirement for a subsequent total
splenic removal. Embolization does not allow a
search for accessory spleens. An evaluation for gallbladder stones should be done before surgery, particularly if the patient has had symptoms suggesting of biliary tract disease. In some cases, positive
indings will lead to gallbladder removal at the same
time with splenic surgery. Appendix removal at
the time of splenic removal may prevent later problems in distinguishing Yersinia enterocolitica infection from in lammation of the appendix. Splenic
removal also supplies a perfect chance for biopsy of
the liver to assess the histology of the liver and concentration of iron. (Pringle et al., 1982)
Portal vein thrombosis(PVT)
Portal vein thrombosis (PVT) de ined to the occlusion in the main trunk of the portal vein. The portal
vein accounts for seventy- ive percent of the blood
nourishment of the liver. It is 8mm wide, valveless
conduit arising from the con luence of the splenic
vein and superior mesenteric vein posterior to the
neck of the pancreas. The vascular disease is important because of its signi icant morbidity and mortality, which can happen without timely diagnosis or disease-speci ic management, or even with
an appropriate workup. (Cappellini et al., 2008).
PVT can be a dangerous disease and fatal complication of splenic removal if not discovered early and
treated properly. The early record of this complication characterized it as an uncommon complication accompanied by great morbidity and mortality (Deleve et al., 2009). It is becoming obvious that
3360

PVT occurs more often than previously register due
to advance improvement in quality of radiographic
techniques (Ellison and Fabri, 1983). Also, several groups (Hassn et al., 2000; Condat et al., 2000)
recently reported effective management of PVT with
total resolution of a clot in some post-splenectomy
patients. Although some advance has been made in
grasping the nature of post-splenectomy PVT, many
remarkable clinical questions stay not answered.
Many factors have been implicated in the causes of
PVT, but the subset of patients at the highest risk
has not been identi ied. Also, given the concern that
patients may be getting high risk for bleeding after
splenic removal, the role of postoperative anticoagulation prophylactic needs explanation.
Etiology of PVT
The etiology of PVT is quite different. Both local and
systemic factors have present to play a part in the
creation of s portal vein thrombus. There are three
variables of Virchow’s triad— endothelial trauma,
blood low stasis, and increase coagulability play a
function in PVT. Table 1 shows,
Thrombophilic disorders form a signi icant cause of
PVT, especially in cases previously believed as idiopathic. Like, myeloproliferative disorders (MPD) are
the most predominant; 20% thrombosis of the portal vein cases may have an underlying MPD. Considerably, they are the irst display of myeloproliferative disorder. (Rhee et al., 1994; Baxter et al.,
2005; James et al., 2005; Kralovics et al., 2005;
Levine et al., 2005). From the hemostatic standpoint, the patient with thalassemia is characterized
by increased coagulability and a high risk of venous
and/or arterial thromboembolism. However, not
all of the thalassemia patients exist with the same
risk, and the higher risk identi ication is not possible
on the grounds of the measurements of the individual components of the hemostatic system, nor the
ground of such universal conventional coagulation
tests as the activated partial thromboplastin times
and prothrombin time (PT, APTT). Non successful
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of these tests to recognize thalassemic hypercoagulability state might be due to the absence of red
blood cells and thrombocytes, which may play a key
role in the mechanics responsible for thrombosis in
this setting (Patel et al., 2006; Michaeli et al., 1992a;
Sumiyoshi et al., 1992a)
Presentation of PVT
Clinically may be acute or chronic. Although no
sharp time frame exists, to identify acute from
chronic PVT, it usually looks acute if the symptoms
appeared less than sixty days before hospital assessment. (Gillis et al., 1999b). This may not always
contract as patients with chronic PVT may present
irstly with upper gastrointestinal bleeding. An easy
way to differentiate acute from chronic PVT is the
absence or insigni icant Porto-portal collaterals on
imaging and no proof of portal hypertension, including splenic enlargement and varices of the esophagus.
Acute Portal Vein Thrombosis
In acute PVT, there is an immediate formation of
thrombosis within the portal vein that drives to partial or total occlusion of the portal vein. Acute PVT
in non-cirrhotic non-malignant PVT usually exists
with fever, the pain of the abdomen, and small volume ascites. (Eldor and Rachmilewitz, 2002) Splenic
enlargements are seen in 37% of patients, and 40%
of which have an underlying MPD disorder. In the
remaining 63% of patients without splenic enlargement, MPD is founded in only 5% of patients. 26
involvement of superior mesenteric vein and the
arches of the mesenteric venous plexuses may lead
to bowel infarction, intestinal ischaemia, and ileus.
Patients may then exist with fever, rebound tenderness, hematochezia, and ascites. Bowel infarction is
an important leading cause of death in patients with
thrombosis of the portal venous system. (Malkowski
et al., 2003). Partial occlusion of the portal vein may
be associated with lesser symptoms. Development
of acute ascites, though rare, may also be seen, which
is usually mild and transient due to bowel venous
congestion. The natural history of an acute attack
of PVT is usually unde ined and modi ied by medical management.
Chronic Portal Vein Thrombosis

Figure 1: Incidence of PVT
Condat et al., 2000). Usually, bleeding happens in
the 1st or 2nd decade of life. The bleeding is well
tolerated due to the underlying normal function of
the liver. Ascites is seen transiently in one- ifth of
children following the episode of bleeding. (Poddar
et al., 2008) About 10% of children exist with
isolated splenic enlargement. (Valla et al., 2002)
Splenic enlargements are almost global and maybe
symptomatic with left upper quadrant abdominal pain (due to huge splenic enlargement) or as
pain (due to splenic infarction) or sometimes as
symptomatic hypersplenism. Chronic PVT in adults
exist with recurrent upper gastrointestinal bleeding
like children. Other rare clinical presentations
include cholangitis, obstructive jaundice, and even
choledocholithiasis late in the natural course of
the disease due to portal hypertensive biliopathy
or pseudosclerosing cholangitis. (Rangari et al.,
2003; Arora et al., 1998; Dilawari and Chawla, 1992;
Khuroo et al., 1993; Dhiman et al., 1999; Condat,
2003)
Diagnosis of PVT
Liver Function
The function of the liver is normal or near-normal
except if PVT occurs in a patient with cirrhosis. Levels of prothrombin and other factors of coagulation
may be low, while D dimer is usually high. (Malkan
et al., 1999; Sezgin et al., 2003) Alkaline phosphatase
may be raised in patients with portal hypertensive
biliopathy. Liver show atrophy, grossly normal, and
regenerative nodular hyperplasia in PVT, related to
apoptosis and compensatory arterial vasodilation in
chronic PVT. (Condat and Valla, 2006; Kocher and
., 2005). Liver function disruption may be seen in
extrahepatic portal vein obstruction in the form of
ascites, prolongation of prothrombin time, and low
serum level of albumin in patients with prolonged
hypertension. (Poddar et al., 2008)

Patients with chronic PVT exist with portal
hypertension-related complications like welltolerated variceal bleeding, anemia, splenic
enlargement plus decrease platelets count, or
maybe without symptoms which discovered incidentally following an imaging method. The children Ultrasound
most commonly presented with recurrent upper The investigation of preference is ultrasound. It disgastrointestinal bleeding. (Plessier et al., 2010; plays solid hypoechoic or isoechoic material within
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the portal vein either, illing the lumen completely
or partially. (Vilgrain et al., 2006) it is the cheapest
technique, but speci icity and sensitivity are in luenced by patient variability and experience of the
radiologist. (Vilgrain et al., 2006; Bilodeau et al.,
1999).
The speci icity and sensitivity of ultrasound for
detecting portal vein thrombosis range from 80 to
100 % with an accuracy of 88–98%. A manifestation
of a portal cavernoma (multiple tortuous small vessels replacing the portal vein) is revealing of chronic
PVT and is usually associated with splenic enlargement and collaterals concerning the portal venous
system. Doppler ultrasonography and Pulsed Wave
ultrasonography show the absence or decrease portal vein low. The diagnostic sensitivity and speciicity for Doppler Ultrasound in inding portal vein
thrombosis vary from 66% to 100%. (Gansbeke
et al., 1985; Wang et al., 2005) Contrast-enhanced
ultrasound is another modality that is superior to
ultrasound in the show the existence or absence of
low and is more reliable in patients with very low
portal vein velocity. Endoscopic ultrasound has also
been announced to be sensitive (81%) and speci ic
(93%) testing to diagnose PVT. (Tessler et al., 1991;
Parvey et al., 1994; Lai and Brugge, 2004) Ultrasound show gallbladder varies on about 12–30% of
adults with chronic PVT. (P Palazzo L and ., 2000)

vey et al., 1994). Currently used therapeutic methods have an essential lengthy life expectancy in
patients with thalassemia (Lee et al., 2008). A
result of this is the manifestation of new complications. Venous thromboembolic conditions, such
as pulmonary embolism, DVT, and PVT, have been
observed (Cakmak et al., 2008; Olivieri and Brittenham, 1997; Sonakul et al., 1990; Michaeli et al.,
1992b; Sumiyoshi et al., 1992b). However, there are
relatively small data on the total frequency of these
complications. So this study aims to discover the
incidence of such complications.
Aim of Study
1- To identify the incidence of PVT in betathalassemia patients after splenic removal
2- To detect any correlation of PVT and the blood
parameters after splenectomy, as well as any gender
prevalence as a risk factor.
PATIENTS AND METHODS
A descriptive prospective study of 55 patients with
β -thalassemia conducted from the irst of October
2015 for the irst of September 2018, the selected
patients underwent splenectomy in Al-Sader medical city / surgical department and followed up in
Al-Zahra thalassemia unit in Najaf governorate. The
selection criteria of splenectomy were:

Computed Tomography and Magnetic Resonance Patients with blood transfusion requiring no more
Imaging
than 250 ml/kg/year.
CT and MRI provide more precise details such Hugely enlarged spleen with dragging pain or respias an extension of the thrombus, proof of bowel ratory embarrassment.
ischemia, and status of neighbor organs. Without contrast-enhanced CT, portal vein thrombus is Complications, such as pancytopenia (hypergenerally seen to be isodense to adjacent soft tis- splenism).
sue but may be hyperdense if it occurred within In this study, all children were assessed by review
a month. (Umphress et al., 2004) Following IV of their medical records, assessment of medical hisadministration of iodinated contrast on CT, a bland tory, and clinical examinations. In addition to comthrombus is seen as a low density, non-enhancing plete blood count, a test of liver function, and serum
defect within portal veins, while a tumor throm- level of ferritin were performed as well as weighbus enhances following administration of contrast. ing the spleen postoperatively; meticulous care
Furthermore, dynamic CT shows a illing defect was taken to ensure removal of splenunculi during
partially or obstructing the vessel lumen with rim surgery and preoperative anti-pneumococcal vacenhancement of the wall of the vessel. (Chawla et al., cine were given to all patients. All patients under1995) Sure other features of malignant portal vein went open splenectomy. Follow up is performed in
occlusion include disarrangement of the walls of Al-Zahra/ thalassemia unit for 6 months by monthly
the vessel and intra thrombus arterial neovascular- CBC, serum ferritin, liver function test. Coloured
ization and expansive effect (portal vein enlarge- Doppler ultrasound was done for any patient with
ment due to the mass forming thrombus). MR any symptom/s suggestive of being due to PVT,
portography is better than Doppler ultrasound in mostly abdominal pain. PVT was reported as (portal
discovering partial thrombosis and obstruction of vein is distended illed with hypoechoic thrombus
the main portal venous trunk. It also detects por- and shows no low) by Colored Doppler ultrasound.
tosplenic collaterals and portal vessels more suf i- The data were resolved using the Fisher exact test.
cient that cannot be seen in color Doppler. (Par- A P value of ≤0.05 was considered signi icant.
3362
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RESULTS AND DISCUSSION
There was 55 patients record in this work with a
mean age of 19.5 ± 7.3 (range: 7 – 38) years. They
were 31 males (56.4%) and 24 females (43.6%).
(Table 2).
Platelet and White blood cells count
As it is shown in table 3, among males, 7 (22.6%)
had a normal level of platelet count, 19 (61.3%) had
a platelet count of 451 – 1000, and 5 males (16.1%)
had a platelet count of more than 1000 /ml. Among
females, 7 (29.2%) had normal, 13 (54.2%) had 451
– 1000, and 4 (16.7%) had a platelet count of more
than 1000/ml. No statistically signi icant difference
had been found in platelet count between both genders (P>0.05). Regarding the WBC count Table 4,
it ranged between 4000 to more than 30,000, in
both genders with no statistically signi icant differences between both genders, (P>0.05), however, the
majority (83.6%) of male and female patients had a
WBC count of more than 10,000 cells/ml.

Three patients out of 55 (5.5%) developed Portal
vein thrombosis during their follow up period (Figure 1). They were one/31 male (3.2%) and two /24
females (8.3%). The incidence was higher in females
compared to males with a relative risk of 2.58 which
indicated that females were about 2.6 folds more
likely to have PVT, however, due to the low number
of patients with PVT, the difference did not scope the
statistical signi icance, (P>0.05), (Table 8). The time
of presentation post-splenectomy was at 21, 26, 35
days.

Furthermore, a comparison was made between PVT
patients and those with no PVT in age, hematological and splenic weight; results of this comparison
are shown in (Table 8), were no statistically signi icant differences had been found between both subgroups in age, S. ferritin levels or the WBC counts,
in all comparison (P>0.05). Platelet count was signi icantly higher in PVT than non-PVT subgroups, it
almost doubled, 1207.0 ± 194.0 vs. 609.0 ± 272.0,
respectively, (P. value = 0.001). Spleen weight was
signi icantly larger in PVT than non-PVT subgroup,
Serum Ferritin
2056.7 ± 150.1 grams and 1008.1 ± 331.8 grams,
Regarding the serum ferritin Table 5, the mean respectively, (P. value < 0.001), (Table 9)
level was 2908.5 ± 1024.3 ng/ml. In males, the
mean S. ferritin was relatively higher than that of We studied 55 patients with β - thalassemia who did
females, 3167.6 ± 1841.3 mg/dl, and 2573.8 ± splenectomy for different indications for any evi1150.6 ng/mL, with no statistically signi icant dif- dence of PVT for six months in Al-Najaf thalassemia
ference between both genders, (P>0.05). On the center with male predominance, 31 males and 24
other hand, the distribution of S. ferritin across both females (M: F 1.29:1) which is the same result of
genders, revealed that 32.3% of males and 20.8% of other studies. (Kliegman, 2016; Midiri et al., 1999).
females had S. ferritin of less than 1000 ng/mL, 15 In this study the age predominance of splenectomy
males (48.4%) and 17 females (70.8%) had a level was between 10-19 years (average 19.5 years, 32
of 1000 – 5000 and 6 males (19.4%) and 2 females patients, 58.2%) which is comparable to compara(8.3%) had a level of more than 5000 ng/mL, and the tive study between 2 people of patients from (Kurds)
difference did not reach the statistical signi icance, Iraq and Arabia Saudi, both of whom subjected to
splenic removal for thalassemia, The average age of
(P>0.05).
the Saudi patients who subjected to splenic removal
Splenic weight
was 17 years, while the Iraqi’s who underwent
The weight of the spleen was up to 1500 grams in 25 total splenic excision had an average age of 14.5
(80.6%) of males and 20 (83.3 %) of females while it years (Sheikha et al., 2007) while in a study done by
was more than 1500 grams in the remaining males Ravi Shah the average age of splenic excision was 8.0
and females, with no statistically signi icant differ- ± 2.4 years (5–15 year). (Shah et al., 2014). Regarding platelet count post-splenectomy, 74.5% of our
ence in the weight of spleen, (P>0.05), (Table 6).
patients had thrombocytosis above 450 k/µL startPresenting symptoms
ing 24-hour post-surgery while 25.5% had a norIn general, among the total 55 patients, abdomi- mal range, while in a study done by (Ammar, 2014)
nal pain was the more frequent presenting symp- the range was 644.700 ± 299.4 k/µL in all splenectom, it was reported in 46 patients (83.6%), fol- tomized patients. Thrombosis following spleneclowed by fever in 76.4%, diarrhea in 58.2% and Nau- tomy had been reported in the literature (Mohren
sea & vomiting in 31 (56.4%), other symptoms; GIT et al., 2004; Boyle et al., 2013; Harris and Marcacbleeding and ascites were less frequent accounted cio, 2005). Splenic removal leads to instant21 reacfor 10.9% and 5.5%, respectively. It is worth men- tive high platelets counts and an increase in circulattioning that the majority of patients had more than ing microparticles, with an increased risk of subseone presenting symptom at the same time (Table 7). quent venous thromboembolism particularly within
Incidence of Portal vein thrombosis (PVT):
the splenoportal system (Rodeghiero and Ruggeri,
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2012; Ho et al., 2012; Kashuk et al., 2010; Frey et al., these studies. (Winslow et al., 2002) showed that the
2014; Wang et al., 2014)
symptomatic presentation in patients who develop
PVT was at a mean interval of 11.8 ± 4.6 days (range
Regarding s. Ferritin, our study shows that all 2-22 days) postoperatively while in our study the
our patients had abnormally high levels of serum range was 21-35 days. A few studies showed that
ferritin, 72.6% had levels above 1000 ng/ml, and thalassemia per se is susceptible to vein thrombosis,
14.4% had a very high level of s. Ferritin> 5000 especially portal vein and other abdominal vessels
ng/ml in spite of using desferrioxamine mesylate with or without splenectomy. (Panigrahi and Agar(Desferal® ) for excess chelating iron regularly. In a wal, 2007; Targarona, 2008; Stamou, 2006; Cadili
study done by (Shah et al., 2014) (41.5 %) of patients and Gara, 2008) A study was done by (Hassan et al.,
were with serum ferritin level > 500 ng/ml, (55.8 %) 2011) showed that many factors, such as V-Leiden,
of patients with level of serum ferritin less than 250 prothrombin 20201-A, increase platelets count are
ng/ml (normal range) and 24.6% of patients with responsible for PVT.
serum level of ferritin less than 70 ng/ml this difference in both studies attributed to repeated blood In this study the incidence of PVT was higher in
transfusion in our patients in the thalassemia center. females compared to males with a relative risk of
Another study was done by (Ammar, 2014) shows 2.58 which indicated that females were about 2.6
serum ferritin average level of 2893.2 ± 1409.0 folds more likely to have PVT, however, due to the
ng/ml. Splenic removal has been informing to effect low number of patients with PVT, the difference did
the ferritin serum level. A higher level of ferritin not scope the statistical signi icance (P>0.05) while
in a splenic removal patient as compared to a per- in the study done by (Winslow et al., 2002) 77 male
son with an intact spleen has been described. (Gillis incidence were 4/37 (10.8%) and female incidence
et al., 1999a) The methods for higher iron over- were 4/56 (7.1%) i.e. males have 1.5 fold more
load in splenic removal patients are postulated by risk of developing PVT which does not go with this
the reality that the sound spleen may be a tank of study. In this study age, serum ferritin, WBC count
spare iron and possibly has an excess spleen effect has no statically signi icant relation in patients with
on iron-free fractions, including non–transferrin- PVT in spite of their high levels (0.55, 0.20, and
bound iron. (Tavazzi et al., 2001)
0.88 respectively) while platelet count and splenic
Regarding splenic weight, our study shows that 45 weight had a statically signi icance correlation in
patients (81.8%) had splenic weight between 200 patients with PVT. In the study done by (Winslow
-1500 gm and massive spleen (≥1500 gm) were et al., 2002), the 2 most important risk factors
found in 10 patients (18.2%) with no statistical for PVT post-splenectomy where the underlying
difference between males and females (P>0.05), haematological disease (myeloproliferative disorwhile in a study done by (Kolnagou et al., 2013) an ders and hemolytic anemia) and splenomegaly. The
increase from about ive (615 gm.) to twenty (2030 association between increase platelets count and
gm.) times higher than the normal size and weight PVT is unclear because not all patients with PVT
of the spleen has been observed in twenty (42.5%) had post-splenectomy thrombocytosis and some
patients following splenic removal. Another study patients with PVT had a normal or even thrombocywas done by (Alexakis et al., 2013) showed that the topenia, (Winslow et al., 2002) on the other hand, in
splenic weight was 871 gm. (587–1042 gm.) Fol- this study the association between PVT and thromlowing splenectomy in β - thalassemia patients. All bocytosis was clear and statistically signi icant and
in fact 74.5% of our patients have abnormally high
of these results are comparable to our results.
levels of platelet count. In a study done by (PigRegarding the incidence of PVT in this study was natti et al., 1998) Borgna Pignatti et al.,1988, Female
(5.5%) 3 patients out of the 55, The time of presenta- gender, low levels of coagulation inhibitors, thromtion post-splenectomy was at 21, 26, 35 days respec- bocytosis, and huge splenomegaly are predispostively. The incidence of PVT after splenic removal ing factors for promoting PVT. This result is consisin a study done by (Winslow et al., 2002) was 8% a tent with ours, where all our patients who develrate higher than our study, (Rattner, 1993) reported oped PVT had a massive spleen >2000 gm. A good
a happening of a PVT of only 0.7% in a series of explanation is that the pressure on splenic vein by
1000 patients, and can’t (&apos;t Riet et al., 2000) the massive spleen and anatomical factors (long
explain a 2% incidence of this complication while splenic stump) could contribute to this association.
others (Hassn et al., 2000; Chaffanjon and Brichon, In this study, all the patients who developed post1998; Loring et al., 1998) have explained an inci- splenectomy PVT received immediate anticoaguladence of PVT, as ind out by routine post-operative tion for at least 3 months, and their follow up to indiimaging of 7-10%, so our results are comparable to cate the complete resolution of the clot and patency
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of the portal system and the mortality rate was zero.
CONCLUSIONS
Postsplenectomy PVT in the thalassemic patient
is relatively frequently (5.5%) that complication
requires a high degree of doubt for early detection
and diagnosis.
One should consider the diagnosis of postsplenectomy PVT in any patient who complains
of unexplained pain of abdomen, anorexia, and
fever within the irst 2 months post-surgery.
Female gender, huge spleen, and postoperative
thrombocytosis are risk factors for PVT, so one
can initiate antiplatelet prophylactic therapy immediately for such patients. Routine postoperative
surveillance by Doppler study starting immediately
may be of help in detecting early cases as most of
these cases are easily treatable by anticoagulation.
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