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Abstract

Background: Hypersplenism is a common complication
of cirrhosis, leading to thrombocytopenia and leukopenia.
Partial splenic artery embolization (PSE) has been introduced
as an effective alternative to surgical splenectomy, effectively
increasing hematologic indices particularly the platelets and
lowering risk of bleeding.

Aim of Study: To investigate the effect of partial splenic
Artery embolization (PSE) on platelet Count in cirrhotic
patients with Hypersplenism.

Patients and Methods: Fifteen patients with chronic liver
disease were included. All patients had Cirrhosis with hyper-
splenism and all patients underwent PSE in one session with
follow-up after one month.

Results: The mean age of the selected patients was about
49 years old.

All patients showed significant increase in the platelet
count after one session and remained at appropriate levels
during the follow-up period.

Postembolization syndrome was the most common com-
plication and noted in in 14 patients (93.3%). Ascites reported
in 3 patients (20%). Portal vein thrombosis reported in 2
patient (13.3%) left sided pleural effusion developed in 1
patient (6.6%). No pancreatitis or splenic abscess reported.
None of the patients developed septic shock. No post procedure
mortality occurred.

Conclusion: Partial splenic artery embolization is not
without risks, but proven to be effective treatment for throm-
bocytopenia in cirrhotic patients with hypersplenism. It is
performed under local anesthesia, thus is suitable in surgically
unfit patients. It achieves improvement of hematological status
with less complications as well as preservation splenic role
in immunity.

Key Words: Partial splenic artery embolization (PSE) —
Hypersplenism — Liver cirrhosis — Thrombocyto-
penia — Platelets.

Introduction

IT is well known that Egypt is one of the world's
highest of hepatitis C virus (HCV) infection. “Just
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about every family in Egypt is touched by hepatitis
C”, says Dr. Henk Bekedam, WHO representative
in the country. The bloodborne virus, kills an
estimated 40,000 Egyptians a year and at least 1

in 10 of the population aged 15 to 59 is infected.

Estimates of HCV prevalence in Egypt range from
11% to 14% with 8 to 10 million having HCV
antibodies and 5 to 7 million having active infec-
tions [1].

According to the WHO data, liver disease deaths
in Egypt reached 41,400 or 7.9% of total deaths.
This ranks liver cirrhosis as the third cause of death
in Egypt [2].

Along with HCV infection, clinical studies
showed 70% to 90% of patients with chronic hep-
atitis, cirrhosis, or hepatocellular carcinoma had
HCYV infections. Co-infections with schistosomiasis
caused more severe liver disease than infection
with HCV alone [3].

Portal hypertension in the setting of cirrhosis
commonly leads to splenomegaly [3].

Hypersplenism refers to a clinical syndrome
characterized by splenomegaly, a variable combi-
nation of anemia, leucopenia and/or thrombocyto-
penia. Thrombocytopenia in portal hypertension
is due to the dual mechanism of splenic sequestra-
tion of platelets and reduced hepatocellular func-
tion. TIPS treats portal hypertension but does not
improve liver synthetic function and has not been
found effective in Hypersplenism [4].

Cirrhosis is frequently associated with decreased
hematologic indices, including thrombocytopenia
and anemia. The prevalence of leukopenia amongst
cirrhotic patients is more common than in the
general population, and varies from 5% to 61% |[5].

The pathogenesis of each hematologic deficien-
cy in cirrhotic patients is multi-factorial in nature
31
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Decreased hematol ogic indices can have signif-
icant clinical Results. Thrombocytopeniaincreases
apatient'srisk of spontaneous bleeding, and may
prevent surgical or endovascular interventions.
L eukopenia decreases the patient's ability to over-
come infection, and may serve as a contraindication
to the use of chemotherapy in hepatocellular car-
cinoma. Anemia places a patient at increased risk
should bleeding occur, may prevent surgical or
endovascular interventions and can leave a patient
dependent on transfusions [5].

Operative splenectomy can be used to treat
splenomegaly in cirrhotic patients. While splenec-
tomy is an effective treatment of splenomegaly in
the setting of cirrhosis, it is not without risk. Major
complications include portal vein thrombosis and
sepsis. Additionally, some cirrhotic patients may
be poor surgical candidates, thus necessitating
alternative approaches to splenomegaly in some
cirrhotic patients [3] .

In 1973, Maddison performed the first splenic
artery embolization. An intra-arterial embolization
of the splenic artery utilizing autologous clot as
the embolic agent. The patient responded well and
no complications were reported at 5-months follow-

up [6].

Despite Maddison's early success, numerous
complications of total splenic artery embolization
were soon discovered. Complications included
splenic abscess, splenic rupture, pneumonia, sep-
ticemia, and death. In response to these complica-
tions, Spigos et al., transitioned to partial splenic
embolization (PSE) paired with antibiotic prophy-
laxis and demonstrated significantly better out-
comes [7].

Now partial splenic embolization gained popu-
larity and served as a therapeutic option for cirrhotic
patients with Hypersplenism who were poor surgi-
cal candidates [3].

PSE has a direct effect on the spleen and may
cause improved hepatic function. The improvement
may be due to an immunologic mechanism, or
because of decreased splenic venous flow, leading
to compensatory increase in flow in the hepatic
artery and superior mesenteric and vein, which
may result in more nutritious flow of blood to the
liver [g].

Patients and M ethods

Study place: Interventional Radiology Unit,
Ain Shams University Hospitals, Cairo, Egypt.

Sample size: 15 consecutive patients from July
2017 to December 2018.

The patients were referred form Gastroenterol-
ogy department for correction of thrombocytopenia
in cirrhotic patients with splenomegaly not suitable
for surgical splenectomy.

The study included 14 male patients and 1
female patient ranging from 35-56 years old with
average 49 years.

Written consent was obtained form all patients
after full explanation of the procedure and its
outcomes as well as complications.

Inclusion criteria: Cirrhotic patients with hy-
persplenism and Bleeding tendency.

Exclusion criteria: Elevated liver functions
total bilirubin more than 2.5mg/dl, hepatocellular
carcinoma, patients with a history of alcohol con-
sumption, smoking, or the administration of drugs
that could affect platelet function, such as aspirin
and anticancer drugs, 4. Pyemia or other severe
infections, Renal disease and high Serum creatinine.

Equipment: Monoplane angiographic machine
(Toshiba Infinix Cath lab)-5 French cobra catheter-
hydrophilic guide wire 150cm-lodinated contrast
(Scanlux® 370mg/ml) - Embolizing material (Em-
boshere particles or Gelfom).

Satistical analysis:

Recorded data were analyzed using the statis-
tical package for social sciences, version 20.0
(SPSS Inc., Chicago, Illinois, USA). Quantitative
data were expressed as mean * standard deviation
(SD). Qualitative data were expressed as frequency
and percentage.

The following tests were done:

Paired sample t-test of significance was used
when comparing between related sample.

The confidence interval was set to 95% and the
margin of error accepted was set to 5%. So, the p-
value was considered significant as the following:

* Probability (p-value).

* p-value <0.05 was considered significant.

* p-value <0.001 was considered as highly
significant.

*p-value >0.05 was considered insignificant.

The study was approved by the Ethics Board
of Ain Shams University.
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Indications of partial splenic artery embolization
in liver cirrhosis.

Cirrhotic patients with Hypersplenism and
symptoms of thrombocytopenia.

Technique and methods:

Two techniques can be used to perform Partial
splenic artery embolization.

1- Low pressure flow control protocol (Non-
selective): Thetip of the catheter placed at the
main splenic artery distal to last pancreatic
branch [9].

2- Embolization of the lower or upper polar splenic
artery (Selective): The catheter tip is positioned
in the main branch of the lower polar splenic
artery [10].

In this study, nonsel ective method is used:

Under strict aseptic conditions, PSE performed
in the following processes.

- A 5.0 French catheter inserted into the femoral
artery using Seldinger maneuver.

- Angiography of the Celiac trunk and selective
angiography of the splenic artery is performed
to investigate the splenic arteries distribution
and collateral circulation.

- Thetip of the catheter then placed as proximal
as possible to the hilum of the spleen, insuring
itisdistal to last pancreatic branch to avoid non
desirable embolization of the spleen that may
cause the pancreatic complication.

- Then gelfoam particles or Emboshere particles,
suspended in contrast medium are used to achieve
proper Embolization.

- Thetarget of embolization is 40-60% of splenic
parenchyma. To achieve this, embolization is
performed by repeated injections of gelfoam
particles or Emboshere particles under angiogra-
phy control.

- Immediate angiography is performed after each
injection with assessment of the extent of embol-
ization, roughly, by comparing the percentage
of the ablated splenic parenchyma seen at post-
embolization angiography with the total splenic
parenchyma area in pre-embolization angiogra-
phy.

- After reaching the targets of 40-60% ablation of
the splenic parenchyma, the embolization session
ended.

- The catheter and vascular access device then
removed followed by manual compression for
hemostasis.
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Post embolization care:

Analgesics and antibiotic for 5-10 daysis given
to the patients. follow-up after one month of the
procedure by clinical examination, Platelet count,
creatinine level and abdominal ultrasound and/or
CT abdomen.

The study was approved by the Ethics Board
of Ain Shams University.

Results

The aim of thiswork was to evaluate the effect
of partial splenic artery embolization on platel et
count and improving the thrombocytopeniain
cirrhotic patient with hypersplenism. Fifteen pa-
tients with chronic liver disease and hypersplenism
were included.

HCV infection and bilharzial disease are the
causes of cirrhosisin our study group. HCV infection
only founded in 8 patients (53%), bilharzial disease
only in 1 patient (6.7%) and mixed HCV and bil-
harzia infection in 6 patients (40%) (Table 2).

All of the 15 patients (100%) showed Bleeding
tendency, while 10 patients (66.6%) showed anemic
manifestations, history of hematemesis or melena
was found in 12 patients (80%), left upper quadrant
paint was found in 7 patients (46.6%) and abdom-
inal enlargement was found in 6 patients (40%)
(Table 3).

Significant increase in the platelet count were
noticed and the results were all statistically highly
significant (p-value <0.001). Mean platelet count
was 36.313+ 12.198/uL before the maneuver and
changed to 109.625+36.683/uL after one month
follow-up (Table 4).

As regarding complications, Postembolization
syndrome was the most common complication
which was reported in 14 patients (93.3%) (Fig.
1). Ascites developed in 3 patients (20%). Portal
vein thrombosis was developed in 2 patients
(13.3%) which was most likely as result to rapid
increase of the platel ets with decrease of the blood
flow in the portal vein resulting in hypercoagulable
state of the portal vein flow (Fig. 3), the patient
was admitted to the hospital, treated with liver
support medications, anticoagulant, antibiotic as
well asdiuretics for the ascites. Left sided effusion
was reported in 1 patient (6.7%) (Fig. 2) whichis
related mainly to the restriction of breathing caused
by the left upper quadrant pain after PSE, pleural
reaction, and inadequate lymph drainage of inflam-
matory effusions. No other complications have
been reported (Table 5).
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Fig. (1): 53 years old male patient with HCV infection, splenomegaly, liver cirrhosis and thrombocytopenia (platel ets 19,000
/1L) presented with repeated bleeding varices underwent PSE (A): Pre-embolization angiogram reveals normal splenic plush. Non-
selective PSE was done with the catheter tip positioned in the main splenic artery with injection of the embolizing material (Gelfoam).
(B): Post embolization angiogram showing occlusion of multiple small branches. Following the procedure, the platelet count reached
88,000/1L Patient showed symptoms of Post-embolization syndrome which was managed conservatively by administration of
antibiotic and analgesics with patient reassurance and follow up with recovery in 2 days and hospital discharge.

Fig. (2): A 48 years-old male patient with HCV and bilharzial infection, periportal fibrosis, splenomegaly, and Thrombocytopenia
(platelets 52,000/1L) presented with hematemesis and melena. Partial splenic artery emolization was done (A): Pre-embolization
angiogram reveals normal splenic plush. Non-selective PSE was done with the catheter tip positioned in the main splenic artery with
injection of the embolizing material (Embosphere). (B): Post embolization angiogram reveals occlusion of multiple small branches.
Following the procedure, the platelet count reached 122,000/ 1L. One week after embolization the patient showed cough and fever,
CT scan was done diagnosing pleural effusion which managed with antibiotic and analgesics. No thoracentesis was needed

Fig. (3): A 52 years-old female patient with HCV and bilharzial infection, periportal fibrosis, splenomegaly, and Thrombocytopenia
(platelets 37,000/ 1L) presented repeated melena. Partial splenic artery emolization was done (A) Pre-embolization angiogram reveals
normal splenic plush. Non- selective PSE was done with the catheter tip positioned in the main splenic artery with injection of the
embolizing material (embosphere). (B) post embolization angiogram reveal s decrease in splenic plush. Following the procedure,
the platelet count reached 221,000/ 1L. One week after the procedure the patient presented to the ER with abdominal pain more on
the right hypochondrium and abdominal distension, CT scan was done revealed thrombosis of the right branch of the portal vein,
the patient was admitted to the hospital, treated with liver support medications, anticoagulant antibiotic as well as diuretics for the

ascites.
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Table (1): Causes of chronic liver disease and hypersplenism.

Causes of chronic

liver disease and Number Percentage
hypersplenism

HCYV infection 8 53
Mixed HCV and Bilharzial infection 6 40
Bilharzial infection 1 6.6

Table (2): Signs and symptoms of Cirrhosis in the studied

group.
Symptoms Number Percentage
Bleeding tendency 15 100
Anemic manifestation 15 60
Hematemesis and/or melena 12 80
Left upper quadrant pain 7 46.6
Abdominal enlargement 6 24

Table (3): Value of the platelets before and after the Emboli-

zation.
Platelets /uL Paired #-test
Mean SD Min. Max. t Vfl;.le
Before 36,313  12.198 19,000 61,000 8.544 <0.001**
embolization
After 109.625 36.683 67.000 221,000
embolization

Table (4): Complications reported after the Embolization.

Complications Number Percentage
Postembolization syndrome 14 93.3
Ascites 3 20
Portal vein thrombosis 2 13.3
Left side pleural effusion 1 6.7
Pancreatitis - -
Splenic abscess - -
Discussion

Hypersplenism is a well-known complication
of portal hypertension in cirrhosis, which can result
in thrombocytopenia and/or leukocytopenia. In
some patients, severe peripheral cytopenia may
prevent treatments, such as interferon therapy,
antineoplastic chemotherapy and major surgery,
Spontaneous bleeding events may also occur [11].
Surgical splenectomy can eliminate hypersplenism
induced blood cell destruction, but the morbidity
of severe complications after splenectomy still
ranges from 9.6% to 26.6%, including laparoscopic
and open splenectomy. In addition, splenectomy
is often associated with an increased long-term
risk of septic events. PSE has been proposed as an
effective alternative to splenectomy [12].

Since Maddison first described splenic artery
embolization in 1973 [6] and Spigos developing
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PSE technique in 1979 to overcome the complica-
tions reported by Maddison in total artery embol-
ization the procedure has developed greatly in
materials and techniques, many studies were con-
ducted with variable results and different success
rates [7] . Many complications were noted over
time. Despite those complications PSE is still very
appreciable option in the treatment of thrombocy-
topenia in cirrhotic patients with hypersplenism
as it avoids the complications arise form surgical
splenectomy as well as patient with bleeding ten-
dency not suitable for surgical intervention [10].

Our study was conducted to assess the efficacy
of the partial splenic artery embolization on the
platelet count in cirrhotic patient with hypersplen-
ism in a country that is considered among highest
incidence of chronic liver disease with death rate
of 67.54per 100.000 of population ranks Liver
Cirrhosis as the third cause of death in Egypt
according to WHO [2]. This high rate of liver
cirrhosis and its complications is considered major
cause of disability in the country, limiting treatment
options and increasing the risk of complications.
One of these major complications is thrombocy-
topenia resulting from hypersplenism, increasing
bleeding tendency, specially from esophageal
varices.

Partial splenic artery embolization (PSE) is a
simple, rapid procedure that is easily performed
under local anesthesia. It has been demonstrated
to effectively increase hematologic indices in
cirrhotic patients with splenomegaly. This is par-
ticularly valuable amongst those cirrhotic patients
who are not viable candidates for splenectomy [3].

Comparison between the current study results
with other nearly similar studies.

Regarding platelet count:

Mean platelet count was 36.313£12.198/uLL
before the PSE and changed to 109.625+36.683/ul
at one month follow-up. Appreciable increase in
the platelet count was noted and the results were
all statistically highly significant (p-value <0.001).

This agrees with other studies investigating
PSE in cirrhotic patients with hypersplenism.

Including Elmonem et al., (2011) [13], Hayashi
et al., (2007) [14], Zhu et al., (2009) [12], N'Kon-
tchou et al., (2005) [15] and Zhu et al., (2008) [16]
who performed PSE in cirrhotic patients with
thrombocytopenia using gelfoam, PVA and emno-
sphere.

Zhu et al., (2008) [16] reported that mean platelet
count was 47.060+ 14.850/ g_b&ore the maneuver
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and changed to 113.200+ 17.600/ j—af#er one month
follow-up. EImonem et d., (2011) [13] reported

- Zhu et al., (2008) [16] who reported ascitesin 9.4
with gelfoam and 10.7% with PVA.

that mean platelet count was 41.300+ 13.000/ §— & _ Amin et a ., (2009) [19] who reported ascitesin
before the maneuver and changed to 115.8+18.4/ & 1004,

after one month follow-up. Hayashi et al., (2007)
[14] reported that mean platel et count was 45,000 +
11.700/ g—before the maneuver and changed to
116.000+51.000/ g—amer one month follow-up.
Zhu et a., (2009) [12] reported that mean platel et
count was 37.400+ 12.300/ g._baiore the maneuver
and changed to about 110.000 / |-—af#er one month
follow-up. N'Kontchou et a., (2005) [15] reported

It was managed by diuretics and liver supportive
treatment, the ascites resolved within amonth. In
this study, one patient (6.6%) developed mild left
sided pleural effusion which confirmed by ultra-
sound and CT scan. This goes with ElImonem et
al., (2011) [13] and who reported the complication
in 8.7% of the patients. Zhu et al., (2008) [16] who

that mean platelet count was 48.000 + 14.000/ §—a reported the complication in 10.7% of the patients.

before the maneuver and changed to 137.500 +
77.400/ p—_afeer one month follow-up.

So, this study confirmed the previous results
showing that PSE is highly effective in improving
thrombocytopeniain patients with chronic liver
disease.

Regarding the Complications following the
procedure:

Postembolization syndrome was the most fre-
quent complication and occurred in 14 out of 15
patients (93.3%). These results agree with:

Zhu et al., (2008) [16] found that the post-
embolization syndrome was the most common
complication and occurred in more than 90.6% of
cases with gelfoamas embolization material and
100% in patients with PVA as embolization mate-
rials. Zhu et al., (2009) [12] found that the post-
embolization syndrome was the most common
complication and occurred in more than 91.2% of
cases. ElImonem et a., (2011) [13] found that the
post-embolization syndrome was the most common
complication and occurred in more than 91.3 % of
Cases.

Also, Kim et a., (2007) [17], Hayashi et al.,
(2007) [1] and Leeet a., (2007) [18] who reported
Postembolization syndrome as the most common
complication and occurred in 100% of cases.

This complication was managed conservatively
by antipyretics and antibiotics, and the patients
was discharged from the hospital as soon as symp-
toms withdrawal.

In this study, three patients (20%) developed
transient ascites. Smilar results were seen in the
study of:

- Leeet dl., (2007) [18] who reported ascitesin
10%.

- Zhu et d., (2009) [12] who reported ascitesin
116.6%.

The condition resolved within 2 weeks with
conservative treatment only, no intervention or
aspiration needed.

In this study, two patients (13.3%) devel oped
Portal vein thrombosis. While; Zhu et al., (2008)
[16] reported Portal vein thrombosisin 7.1% of
cases. N'Kontchou et a., (2005) [15] who reported
Portal vein thrombosisin 6.3% of cases.

Other possible complications of partial splenic
artery embolization as pancrestitis, peritonitis and
Splenic abscess were not reported in our patients.

These results confirm the Findings of previous
studies showing that partial splenic artery embol-
ization is not without risks, but with good prepa-
rations, proper technique and good selection of the
patients, complications can be minimized with
better outcome and prognosis.

Conclusion:

Partial splenic artery embolization is not without
risks, but proven to be effective treatment for
thrombocytopeniain cirrhotic patients with hyper-
splenism. It is performed under local anesthesia,
thusis suitable in surgically unfit patients. It
achievesimprovement of hematological status with
less complications as well as preservation of splenic
role in immunity.

Thereis statistically significant improvement
in platelet count before and after partial splenic
artery embolization.

References

1- WHO, Egypt Steps Up Efforts Against Hepatitis C.,
Retrieved from http:// www.who.int/features’ 2014/ egypt-
campaign-hepatitisc/en/, 2014.

2- WHO statistical profile: Egypt: Country statistics and
global health estimates by WHO and UN Partners., Re-
trieved from http:// www. who. int/ gho/ countries/egy.pdf?
ua=1, 2015.



Mahmoud M. Hegazy, et al.

3- HADDOCK T.A.and MCWILLIAMS J.P.: Partial splenic
artery embolization in cirrhotic Patient. World J. Radiol.,
6 (5): 160-168, 2014.

4- GOWDA N.K., D'SOUZA D. and GOLZARIAN J.: Partial
Splenic Artery Embolization. Evtoday, 4: 74-76, 2012.

5- PANG X, LI T. and WANG C.: Splenic artery emboliza-
tion with detachable balloons for hypersplenism. J. Int.
Med. Res,, 46 (10): 4111-4119, 2018.

6- MADDISON F.E.: Embolic therapy of hypersplenism.
Invest Radiol., 8: 280-281, 1973.

7- SHARMA H., AL HASAN I. and AL-JUDABI B.: Partial
splenic embolization for gastroesophageal variceal bleed-
ing: A potential long waiting to be tapped. Saudi J. Gas-
troenterol., 22 (6): 397-398, 2016.

8- KOGURET., INOUE J,, KAKAZU E., NINOMIYA M.
and SHIMOSEGAWA T.: Gastroesophageal V ariceal
Bleeding Successfully Controlled by Partial Splenic
Embolization. Intern. Med., 56 (11): 1339-1343.

9- MADOFFD.C.,DENYSA., WALLACE M. J., MURTHY
R., GUPTA S., PILLSBURY E.P. and HICKS M.E.:
Splenic Arterial Interventions. Anatomy, Indications,
Technical Considerations, and Potential Complications.
Radio Graphics, 25 (1): 191-211, 2005.

10- GUAN Y.S. and HU Y .: Clinical application of partial
splenic embolization. Scientific World Journal, 2014
(961345): 1-9, 2014.

11- MIYAKE Y., ANDO M., KAJ E.,, TOYOKAWA T.,
NAKATSU M. and HIROHATA M.: Partial splenic
embolization prior to combination therapy of interferon
and ribavirin in chronic hepatitis C patients with throm-
bocytopenia. Hepatol. Res., 38: 980-986, 2008.

12-ZHU K., MENG X., QIAN J., HUANG M., LI Z., GUAN
S. and SHAN H.: Partial splenic embolization for hyper-
splenismin cirrhosis: A long-term outcome in 62 patients.
Digestive and Liver Disease, 41 (6): 411-416, 2009.

2741

13- ELMONEM SA., TANTAWY H.I., RAGHEB A.S,,
MATAR N.E.H. and TANTAWI |.: The outcome of partial
splenic embolization for hypersplenism in cirrhotic pa-
tients. Egypt J. Radiol. Nuc. Med., 42: 35-42, 2011.

14- HAYASHI H., BEPPU T., MASUDA T., MIZUMOTO
T., TAKAHASHI M., ISHIKO T., TAKAMORI H.,
KANEMITSU K., HIROTA M. and BABA H.: Predictive
factors for platelet increase after partial splenic emboli-
zation in liver cirrhosis patients. J. Gastroenterol. Hepatol.,
22: 1638-1642, 2007.

15-N'KONTCHOU G., O. SEROR and V. BOURCIER: Partia
splenic embolization in patients with cirrhosis: Efficacy,
tolerance and long-term outcome in 32 patients. European
Journal of Gastroenterology & Hepatology, 17: 179-184,
2005.

16-ZHU K., MENG X., LI Z., HUANG M., GUAN S,, JANG
Z. and SHAN H.: Partial splenic embolization using
polyvinyl acohol particles for hypersplenism in cirrhosis:
A prospective randomized study. Eur. J. Radiol., 66: 100-
106, 2008.

17- KIM H., SUH K.S,, JEON Y.M., PARK M.S,, CHOI Y .,
MORI S., HONG G., LEEH.W., YI N.J. and LEE K.W.:
Partial splenic artery embolization for thrombocytopenia
and uncontrolled massive ascites after liver transplantation.
Transplant Proc., 44: 755-756, 2012.

18-LEE C.M., LEUNG T.K., WANG H.J,, LEEW.H., SHEN
L.K., LIUJD., CHANG C.C. and CHEN Y.Y.: Evaluation
of the effect of partial splenic embolization on platel et
valuesfor liver cirrhosis patients with thrombocytopenia.
World J. Gastroenterol., 13: 619-622, 2007.

19-AMIN M.A., EL-GENDY M.M., DAWOUD I.E., SHOMA
A.,NEGM A.M. and AMER T.A.: Artial splenic embol-
ization versus splenectomy for the management of hyper-
splenism in cirrhotic patients. World J. Surg., 33 (8):
1702-10, 2009.



2742 Platelet Changes Following Partial Splenic Artery Embolization

2 (Gl Ao UIS Ay gactt piliaall 8 4 i)
S il Cimbiasd! Jiondall @il S¥ L 8 Jlondalf (sl o

Loyl I (s o8 Loay Sl all] oyl bais ¢ Y Bigyaall colieLisall ual 5a uSH bl caloaall Jlakall aiss
sl ] panally

L Lajall wlicliaall o wsall (i sall (2 a8 (Slp eaill @ lis€a pali e 8 Ma 36 i Jlakll palyall Jlatin]
b Tad 3o (46 o8 Jlaball Gl bl Ssall Gaall Gl 13l gssalls pansall Lla) G (o gy Jladall Jlafin] of LS /YY
el

gl 311 dStiall o il ¢ygainn LIt 31 esbantlly VAVY ale pessle s o Jadall Gpul p iad Jo¥1 ysqlall Sia
clielaall gy ausall ks & 55811 el Mg clualpall cyo wasally wsall eyl 3 LS 5K Tasituaall Jiluaslly cshomall o pobs ¢ (ysaasale
Jlakall p2ia3 by b Gysasll ilieall adil cslio gate Jladall oyl S5all Giall Jlsle elld o aé )l e (I g Telaall
bl Jasll s yaf conliall Hill oo (3 @Y all Gans elliSy palall Jlabiny | elielin e clisll elliy oI bl aloadl
Bl Gzl oY e

b S il sy b salliliaall sae 803 & Jlaball Gl il J5yall oiall 8 S puifl Talull 038 a3 Ligly
ol Talatal Tie w3 5Ll Gacn LT &IE dlany 3Ly Janas el S CiIL Ll Jana b Joall el o ysiad Ay
Laliall cladtall aludien] e 8,081 (o anyy Sl 3 BleY ) @lisnn ST o o sall clie Lia Jans adiyall Junall 11ag. Zuallall

Gl s a LS Sl patuals Gl ¥ aia] (a3 il dugodl gilisall el e la i Laguad,y

5l 3 uI Gutill ¥ s 3 Jladall s e il Lygadl peiliall ot L yo e Lnad e Lalpall sdn ol ya] o3 il

gy LolS s 550 ety Lulaall o 50y agisiale (o SEL olasaill (o wuall o3 i pall paan ¥ VA jracuns Jiag ¥+ VY

(/0% & bl S g pabs ooyl QLY Jlacall picil cass 521 SIS 8 Sl e Ligal] culasall clagad elliSy Ky oS
(78+) T sl casslian (ool il (V) Lo leld] 1 50 LLa¥ | 4l

Lyl e Tagaca 328 5Lyt yue & s JUas] pl  Biseual| Biilgall Ll Jyumally oy JSI Uaimall shalially lsall ¢ 58 3
o elld sagy Jlaball paa wosail Jlabll Gl gt o5 Dl iy Jlasall Gl ] dseasll @ bl p 32l Tha00 o ys¥l
Jlabll L3iall sl il e BLIL Ve 1 £+ Slsa lacus] al Losie Dulaall iy ylasidll yse iuall Lalisal Gliall ia

JalaIls Dilaall ny 5 Butal G yoll daylia g Al & pite Suaal g yall La3) Lguall lulidiall Chamy o Dilaall oy ayg
il e cladle smg of Jlablly ¢ 1h3 (5SS 3 LY ie Labiio La] Jae Sz 23¥ ) clagailly

o Lgod] eiliall lacygia Ui syl 3llp Duboatl o a) sas s yall Gpo Lygmssall pall clise 3 ygantl piliaalls Talys Gyas

e¥la i Lgasll iliuall jali 3al Ulad Ladle Usuy 3 Jlalall il bl JSyall Giall af Sio Les 51l 4,S00/Y - 81Y0 I FLYAY

e Bally peacus . sl paaill cind Uspons 835 a0 g you S ] sy - padall W11 sal (g3 Jlalall oLt b b
pall aid peaall Llaal TS (65 i Jladall T



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

