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Abstract

Aim: In children, aside from trauma-related splenic injury and splenic cysts, splenectomy is frequently performed in hematological
diseases due to splenomegaly and thrombocytopenia. The most preferred method in children in the past years was open splenectomy.
Today, laparoscopic splenectomy has become a preferred method by pediatric surgeons due to increasing laparoscopic surgical
experience. The aim of this study is to present the results of the case series who underwent laparoscopic and open splenectomy in our
clinic.

Methods: All patients who underwent laparoscopic and open splenectomy between 2008-2019 in our clinic were included in the study.
Four ports were used in the laparoscopic splenectomy procedure and port locations differed according to patient age and spleen size. The
completely liberated spleen was taken into the specimen removal bag and removed after morcellation. Open surgical method was
preferred in cases where the long axis of the spleen was 200 mm or higher. Demographic data, splenectomy indications, surgical
techniques and postoperative follow-up data were evaluated retrospectively.

Results: Splenectomy was performed laparoscopically in 24 of 39 patients (16 male, 23 female) and with the open method in 15 patients.
Surgical indications included hereditary spherocytosis (n=15), idiopathic thrombocytopenic purpura (n=6), beta-thalassemia (n=3) in
laparoscopically operated patients and hereditary spherocytosis (n=8), idiopathic thrombocytopenic purpura (n=4) and beta-thalassemia
(n=3) in patients operated with the open method. Simultaneous cholecystectomy was performed in 11 cases due to cholelithiasis. The
duration of the surgery was significantly longer [132 (47) and 90 (21) min., respectively P<0.001], and time until oral feeding [2.3 (0.8)
and 3.9 (1.1) days, respectively P<0.001] as well as the length of hospitalization were significantly shorter in laparoscopic surgery
compared to open surgery [3.80 (1.3) vs. 5.5 (1.2) days, respectively P<0.001].

Conclusion: Laparoscopic splenectomy is a safe method that should be preferred primarily in experienced centers for earlier feeding,
shorter hospitalization times and better cosmetic results.

Keywords: Children, Open splenectomy, Laparoscopic splenectomy

Oz

Amag: Cocuklarda splenektomi siklikla travmaya bagl dalak hasari, dalak kistleri disinda, splenomegali ve trombositopeni nedeni ile
hematolojik hastaliklarda yapilmaktadir. Cocuklarda ge¢mis yillarda daha ¢ok tercih edilen yontem agik splenektomiydi. Giiniimiizde
laparoskopik cerrahi deneyimlerinin artmas: sonucunda laparoskopik splenektomi ¢ocuk cerrahlari tarafindan da tercih edilen bir yontem
haline gelmistir. Bu ¢aligmanin amaci klinigimizde laparoskopik ve agik cerrahi yontemle dalak cerrahisi yapilan olgu serisinin
sonuglarini sunmaktir.

Yontemler: Klinigimizde 2008-2019 yillart arasinda laparoskopik ve agik yontemle splenektomi yapilan tiim olgular ¢alismaya dahil
edildi. Laparoskopik splenektomi igleminde 4 port kullanildi, port yerlesimleri hasta yasi ve dalak boyutuna gore farkliliklar gosterdi.
Tamamen serbestlestirilen dalak spesimen g¢ikarma torbasi igine alinarak pargalanarak gikartildi. Dalak uzun aksinin 200 mm ve
iizerinde oldugu olgularda agik cerrahi yontem tercih edildi. Olgularin demografik verileri, splenektomi endikasyonlari, ameliyat
teknikleri ve ameliyat sonrasi takip verileri retrospektif olarak degerlendirildi.

Bulgular: Caligmaya alinan 39 hastanin (16 erkek, 23 kadin) 24’ine laparoskopik, 15’ine agik yontemle splenektomi yapildi. Ameliyat
endikasyonlari; laparoskopik splenektomi yapilan olgularda herediter sferositoz (n=15), idiopatik trombositopenik purpura (n=6), Beta-
talasemi (n=3), agik cerrahi splenektomi yapilan olgularda ise herediter sferositoz (n=8), idiopatik trombositopenik purpura (n=4), Beta-
talasemi (n=3) idi. Kolelithiazis nedeniyle 11 olguya eszamanli kolesistektomi yapildi. Laparoskopik cerrahide ameliyat siiresi agik
cerrahiye gore anlamli derecede daha uzundu [swrasiyla 132 (47)'e karsihik 90 (21) dk, P<0,001]. Laparoskopik cerrahide oral
beslenmeye kadar gegen siire agik cerrahiye gore anlaml derecede daha kisaydi [sirasiyla 2,3 (0,8)'e karsilik 3,9 (1,1) giin, P<0,001].
Ayrica, hastanede yatis siiresi laparoskopik cerrahide agik cerrahiye gore anlaml olarak daha kisaydi [sirastyla 3,8 (1,3)’e karsilik 5,5
(1,2) giin, P<0,001].

Sonug: Laproskopik splenektomi; oral beslenmeye gegis siirelerinin daha kisa, hastanede yatma siirelerinin ve kozmetik sonuglarinin
daha iyi olmasi nedeniyle deneyimli merkezlerde 6ncelikli olarak tercih edilmesi gereken giivenli bir yontemdir.

Anahtar kelimeler: Cocuk, A¢ik splenektomi, Laparoskopik splenektomi
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Introduction

In children, splenectomy is performed in traumatic
rupture, splenic cysts, hematological diseases such as hereditary
spherocytosis, idiopathic thrombocytopenic purpura,
thalassemia, sickle cell disease and autoimmune hemolytic
anemia, and rarely, in tumors [1,2]. Traditionally, until the
1990s, splenectomy was performed with the open method in
children and adults. Laparoscopic splenectomy is a technically
challenging and demanding procedure, especially in children.
With pediatric surgeons’ increasing experience in laparoscopic
surgery in the recent years, laparoscopic splenectomy became an
effective and safe surgical technique [3].

The aim of this study is to present the results of the case
series of laparoscopic and open splenectomy procedures
performed in our clinic.

Materials and methods

Ethical approval for this study (Ethics Committee
Ataturk University- file no: B.30.2.ATA.0.01.00/152) was
granted by the Ethics Committee of Ataturk University,
Erzurum, Turkey on 26 March 2019. The study involved 39
patients who underwent open or laparoscopic splenectomy
surgery in our clinic between 2008 and 2019. Demographic data
of the cases, indications for splenectomy, surgical techniques,
complications, duration of surgery, time until postoperative oral
feeding and hospitalization times were recorded. The patients
were divided into two groups as those who underwent
laparoscopic and open surgery. These two groups were compared
in terms of complications, duration of surgery, time until
postoperative oral feeding, and length of hospital stay.

Statistical analysis

Statistical analysis was performed with SPSS Statistics
version 20.0 (IBM, Armonk, NY, USA). Normal distribution of
data was assessed with the Kolmogorov—Smirnov test or
histogram. Descriptive statistics included the mean with standard
deviation or percentages depending on the characteristics of the
data. Continuous variables were expressed as mean and standard
deviation (SD). The groups were compared using the t-test for
normally-distributed independent variables, and the Mann-
Whitney U test for non-normally distributed data. Nominal
variables were compared using the Chi-square test. A P-value of
less than 0.05 was considered statistically significant.

Results

Splenectomy was performed laparoscopically in 24 of
the 39 patients (16 males, 23 females) and with the open method
in 15 cases. There were no statistically significant differences
between the laparascopic and open surgeries in terms of gender
(male:11 / female:13 and male:5 / female:10, respectively,
P=0.440) and age [10.5 (3.4) and 10.3 (2.9), respectively,
P=0.839]. Surgical indications included hereditary spherocytosis
(n=15), idiopathic thrombocytopenic purpura (n 6), Beta-
thalassemia (n=3) in laparoscopically operated patients and
hereditary spherocytosis (n=8), idiopathic thrombocytopenic
purpura (n=4) and Beta-thalassemia (n=3) in patients operated
with the open method (Table 1).
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Surgical method

In patients undergoing laparoscopic splenectomy, 4
ports were used, and port locations differed according to patient
age and spleen size. In ultrasonographic measurements, the mean
long axial length of spleen was 141.00 (32.05) mm, the longest
being 210 mm. In 2 of the patients who underwent laparoscopic
splenectomy, the peripheral veins were sealed with Ligasure
cautery without ligation of the splenic artery and vein. In the
others, splenic artery and vein were isolated, ligated with the
hem-o-lok clips (Figure 1), after which the spleen was dissected
from surrounding tissue. The completely liberated spleen was
taken into the specimen removal bag and removed after
morcellation.

The open surgical method was performed in cases when
total splenectomy was planned, in patients with spleens longer
than 150mm during the former period when laparoscopic
surgical experience was insufficient, and in those with spleens
longer than 200 mm. In the open surgical method, the spleen was
removed by entering the abdomen through a left subcostal
incision, and after ligation of the splenic artery and vein.

Cholecystectomy was performed in 11 cases with
concomitant cholelithiasis, 4 of which were performed in
addition to laparoscopic splenectomy, and 7 of which
accompanied open surgery.

Perioperative findings

All patients were included in the routine vaccination
program (Streptococcus Pneumoniae, Haemophilus Influenzae,
and Neisseria Meningitidis) one month before the operation. In a
patient who underwent splenectomy with open surgical method
because of a large-sized spleen (210 mm), blood transfusion was
required due to peroperative bleeding. None of the other patients
had any peroperative complications. Accessory spleen was
observed and removed in two cases. The duration of the surgery
was significantly longer [132 (47) and 90 (21) min., respectively
P<0.001], and time until oral feeding [ 2.3 (0.8) and 3.9 (1.1)
days, respectively P<0.001] as well as the Ilength of
hospitalization were significantly shorter in laparoscopic surgery
(Table 1). During the postoperative period, 11 patients with
platelet values between 747-1490 (10%/pL) were administered
anticoagulant therapy due to thrombocytosis and none developed
venous thrombosis. Transfusion rate was low in patients with
hereditary  spherocytosis and Beta thalassemia during
postoperative follow-up. Thrombocytopenia continued in one of
the patients with ITP and the other patients were cured. No
complications were detected in the patients during the 1 year
follow-up period.

Table 1: Demographic data and perioperative findings

Laparoscopic Open method  P-value
(n=24) (n=15)
Gender (M/F) 11/13 5/10 0.440*
Age [mean. (SD)] (years) 10.5(3.5) 10.3 (2.9) 0.839**
Surgical indications
Hereditary spherocytosis (n) 15 8 0.787*
Idiopathic thrombocytopenic purpura (n) 6 4
Beta-thalassemia (n) 3 3
Spleen size 141 (32) 158 (38) 0.184**
Duration of surgery (minutes) 132 (47) 90 (21) <0.001**
Time until oral feeding (days) 2.3(0.8) 39(1.1) <0.001**
Duration of hospitalization (days) 3.8(1.3) 5.5(1.2) <0.001**
Follow-up duration (years) 34(21) 6.0 (0.9) <0.001**

All values are presented as mean (SD: Standard Deviation) or n, M: Male, F: Female, * Chi-Square test, **
Mann-Whitney U test
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Figure 1: Clipping of splenic artery with hem-o-lok clips
Discussion

The major key findings of this study were the shortened
duration of hospitalization and time until oral feeding with
laparoscopic surgery.

In children, splenectomy is performed due to traumatic
rupture, splenic cysts, hematological diseases such as hereditary
spherocytosis, idiopathic thrombocytopenic purpura, sickle cell
disease and autoimmune hemolytic anemia, and rarely, tumors
[1,2,4-6]. With the increase in laparoscopic experience of
pediatric surgeons in the recent years, laparoscopic surgery has
been used more frequently in all pediatric surgery fields.
Laparoscopic splenectomy is a safe and effective procedure with
shorter hospital stay and lower complication rates in children
who require splenectomy for hematological disorders and other
reasons [3]. During open and laparoscopic splenectomy,
hemorrhage control can be highly challenging, especially in large
spleens [7,8]. For hemorrhage control during laparoscopic
splenectomy, we first clipped the splenic artery, then the splenic
vein [8]. Since the diameter of the splenic vascular structures is
small in young children, hemorrhage control can be safely
achieved by directly sealing the hilar vascular branches with the
vein sealing device without the need for dissection of the splenic
artery and vein. In 2 patients who underwent laparoscopic
splenectomy (5 and 6 years old), we ligated the peripheral small
vessels by using vessel sealing devices without using any clips.
In a patient with a large spleen who underwent open total
splenectomy, peroperative transfusion was required due to
bleeding. None of the laparoscopically operated cases had
uncontrolled bleeding, required transfusion or transition to open
surgery due to bleeding.

Laparoscopic splenectomy and cholecystectomy are
convenient and safe methods in concomitant pathologies of the
spleen and gallbladder [9,10]. Since 11 of our cases also had
cholelithiasis, cholecystectomy was performed simultaneously,
among which four were performed laparoscopically, and seven,
in addition to open surgical procedure.

The mean operative times for laparoscopic splenectomy
were reported as 97 minutes by Targorona et al. [11], 120
minutes by Deng et al. [12], 80 minutes by Ates et al. [3], and
133 minutes by Ultria et al. [10]. In our study, the mean
operative duration was 132 minutes for laparoscopic surgery, and
90 minutes for open surgery, which were both consistent with the
literature. The duration of laparoscopic surgery is longer,
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especially during the former period when laparoscopic
experience is less, in cases where the spleen is over 150 mm in
size and in those with concomitant cholecystectomies. The mean
duration of operation was significantly shorter in open surgery.
Removal of the spleen by morcellation after placement in the
specimen removal bag is one of the principal factors which
prolongs the process.

Early postoperative oral intake, and short hospitalization
time are among the most preferred reasons for laparoscopic
surgery. The mean duration of hospitalization was reported as 4
days by Targorona et al. [11], and 5 days by Deng et al. [12]. In
our series, mean time until oral feeding in patients who
underwent laparoscopic and open splenectomy were 2.32 and
3.93 days, respectively, and mean hospital stay, 3.80 days and
5.53 days, respectively. The duration until oral feeding and
hospital stay were significantly shorter in laparoscopic surgery.

Those with large spleens are particularly at risk in terms
of laparoscopic surgical technique and venous thrombosis.
Thrombocytosis and portal venous thrombosis are important
problems in the post-operative period in patients undergoing
splenectomy [13]. Venous thrombosis in children is rarer than
adults, but since the risk factors are not clear, platelet values
should be closely monitored after the surgery. The increase in the
number of platelets after splenectomy can be used as a marker
for venous thrombosis [14,15]. Portal venous Doppler should be
performed to exclude portal venous thrombosis in patients with
severe or unexplained abdominal pain, fever and vomiting after
splenectomy. Doppler ultrasonography can be performed
routinely for control purposes in asymptomatic patients as well,
especially in those with large spleens [13]. In our study,
intravenous hydration and anticoagulation treatment was
administered to 11 patients who developed postoperative
thrombocytosis. Venous thrombosis did not develop in any of the
patients, who were all followed up with Doppler
ultrasonography.

Limitations

The main limitations of this study are its retrospective
nature and small sample size. Less biased results can be obtained
with prospective studies. However, our study is important
because it compares open and laparoscopic surgical methods in
terms of duration of surgery, complications, transition to oral
feeding, and hospital stay. Although we have stated that a large
spleen constitutes a major difficulty in laparoscopic surgery,
especially at the beginning of the learning curve, the fact that we
have not performed a thorough analysis on the subject and
limited number of patients are among the major limitations of
this study. The reason we could not analyze the effect of spleen
size is because we preferred open surgery, especially when our
laparoscopic experience was not sufficient, in patients with
spleens of >150 mm in size at the beginning, and >200 mm in
size later in the learning curve.

Conclusions

The complication rate is exceptionally low in
laparoscopic  splenectomy  in  children.  Laparoscopic
splenectomy, a minimally invasive approach with increased
surgical experience, is far superior to open surgical procedure in
terms of faster postoperative recovery, earlier feeding, shorter
hospital stays, better cosmetic results, and perioperative and
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postoperative advantages. Therefore, we think that the
laparoscopic method will be accepted by surgeons with sufficient
experience as a standard method in cases requiring splenectomy.
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