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Splenic surgery: a ten years experience of a tertiary center in Turkey

AIM: Splenectomy has been performed for various indications. In this study, we aimed to present the experience of a ter-
tiary center on splenic surgery and analyze  what has changed in the last 10 years.
MATERIAL AND METHODS: Three hundred and sixteen patients who underwent splenic surgery  were enrolled in the
study. Demographic data, comorbidities, American Society of Anesthesiologists score, indications, operation type, postop-
erative complications, and mortality were analyzed retrospectively.
RESULTS: The most common indication was traumatic splenic injury. Immune thrombocytopenic purpura (ITP) and gas-
tric cancer were the second and third. Splenectomy was performed on 300 (94.9%) patients. Splenorrhaphy, partial
splenectomy, and splenopexy were the other procedures performed. Postoperative complications occurred in almost one-
third of the patients (n=118, 37.3%). Most of them were grade 5 according to the Clavien-Dindo classification.
CONCLUSIONS: Splenectomy has become a less preferred treatment option with the development of non-operative man-
agement in splenic trauma, medical treatments for hematological diseases, and a better understanding of the immune,
hematological and metabolic functions of the spleen. In the future, minimally invasive and spleen-sparing surgeries will
be performed more frequently for patients who need splenectomy even for those with trauma.
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Laparoscopic splenectomy was first reported by Delaitre
and Maignien in 1991 3 and since then has been replac-
ing the traditional open procedure. Although laparoscopy
has offered some benefits on surgical outcomes, the indi-
cations for splenectomy have narrowed over time as the
immune functions of the spleen are better understood.
Surgeons have become more inclined to preserve the
spleen. 
In this study, we aimed to present the experience of a
tertiary center on splenic surgery and analyze what has
changed in the last 10 years.

Materials and Methods

The study was approved by the institutional review board
(approval No. 2021/1753). Three hundred and sixteen
patients who underwent splenic surgery between January

Introduction

The spleen which is a part of the reticuloendothelial sys-
tem has both hematological and immunological func-
tions. It plays an important role in the immediate
immunological response against antigens carried by the
blood. It is important for both humoral and cellular
immunity 1. Splenectomy has been performed for vari-
ous indications since it was first described by
Quittenbaum in 1826 2. The most common indications
are trauma, hematological disorders, and malignancies.
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2009 and January 2019 were enrolled in the study. We
included all patients whose data were available and there
were no exclusion criteria. Demographic data, comor-
bidities, ASA (American Society of Anesthesiologists)
score, indications, operation type, postoperative compli-
cations, and mortality were analyzed retrospectively.
Postoperative complications were classified according to
the Clavien-Dindo classification 4.

STATISTICAL ANALYSIS

The normality of the distribution of numerical variables
was tested by the Shapiro-Wilk test. Numerical variables
were presented as median (minimum-maximum) and cat-
egorical variables were presented as frequencies and per-
centages. The IBM SPSS Statistics for Windows, version
25.0 (IBM Corp., Armonk, N.Y., USA) was used for
analysis.

Results

Patients’ demographic data are given in Table I. The
median age of the study group was 51 years (4-104
years) and 54.4% of the patients (n=172) were male.
Almost one in four patients had at least one comorbid-
ity. Most of the patients (n=217, 68.7%) were classified
as ASA 2.
Indications for surgery and mortality rates are presented
in Table II. The most common indication was traumatic
splenic injury. Immune thrombocytopenic purpura (ITP)
and gastric cancer were the second and third. 
Splenectomy was performed on 300 (94.9%) patients.
Conventional splenectomy was the most preferred pro-
cedure. Splenorrhaphy, partial splenectomy, and
splenopexy were the other procedures performed. Most
of the patients underwent surgery under elective condi-
tions (n=221, 69.9%), only one-third of the patients
were operated on under emergent conditions (Table III). 
Postoperative complications occurred in almost one-
third of the patients (n=118, 37.3%). Most of them

were grade 5 according to the Clavien-Dindo classifica-
tion (Table IV). 

Discussion

Trauma is still the most common indication for splenec-
tomy despite the treatment of splenic traumatic injury
has shifted to non-operative management to protect the
spleen and its functions 5,6. Nowadays, if hemodynam-
ic is stable, even high-grade splenic injuries can be suc-
cessfully treated conservatively. A multi-center cohort
study, although it was not statistically significant, found
mortality to be higher after splenic trauma in the splenec-
tomy group (24.8%) compared to the non-operative
treatment group (22.2%) 7. In this study, in accordance
with the literature, 28.7% (n=91) of the patients under-
went splenectomy due to trauma and this was the most
common indication. And also, mortality was found to
be 19.8% after splenectomy for trauma, which was com-
patible with the literature too.
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Table II - Indications for surgery and mortality

Indication n (%) 30-day 
mortality(%)

Trauma
ITP
Gastric cancer (D2 dissection)
Distal pancreatic mass
Secondary malignancies
Splenic cyst
Iatrogenic
Portal hypertension
Hematological malignancies
Splenic abscess
Liver transplantation
Splenomegaly
Hemangioma
Hydatid cyst
Hereditary spherocytosis
Myelofibrosis
Autoimmune hemolytic anemia
Felty’s syndrome
Spontaneous rupture
Splenic vein thrombosis
Wandering spleen

91(28.8)
56(17.8)
33(10.5)
30(9.5)
23(7.4)
13(4.1)
13(4.1)
11(3.5)
9(2.9)
9(2.9)
5(1.7)
5(1.7)
4(1.2)
4(1.2)
2(0.6)
2(0.6)
2(0.6)
1(0.3)
1(0.3)
1(0.3)
1(0.3)

18(19.8)
  1(1.8)
  3(9.1)
  2(6.7)
  7(30.4)
  0(0)
  3(23.1)
  1(9.1)
  3(33.3)
  2(22.2)
  2(%40)
  0(0)
  1(25)
  0(0)
  0(0)
  1(50)
  0(0)
  0(0)
  0(0)
  0(0)
  0(0)

ITP: Immune thrombocytopenic purpura.

Table III - Types of surgeryperformed

Surgery n(%) Open(%) Laparo

Splenectomy
Splenorraphy
Partialsplenectomy
Splenopexy (WS*)

300(94.9)
10(3.2)
5(1.6)
1(0.3)

212(70.7)
10(100)

1(20)
0(0)

83(
0
4(
1(

*Wanderingspleen

Table  I - Patients’ demographic data

Study group (n=316)

Age 51 (4-104)

Gender (male) 172 (54.4)

ASA physical status classification

 1 27 (8.5)

 2 217 (68.7)

 3 69 (21.8)

 4 3 (1)

Comorbidity (yes) 77 (24.4)

ASA: American Society of Anesthesiologists.
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The second most common splenectomy indication is
hematological diseases. In 1910, Sutherlend and
Burghard described splenectomy in the treatment of
hereditary spherocytosis (HS) first. After, in 1916,
Kaznelson performed splenectomy in the treatment of
ITP 8,9. Although splenectomy has lagged behind with
the availability of new medical treatment options for
hematological diseases, it still keeps the importance in
the diagnosis and treatment especially for drug-resistant
diseases and splenomegaly complications. Among the
hematological diseases, splenectomy is performed most
frequently due to ITP. Girgin et al. 10 and Necat et al.
11 found the rate of ITP 56% and 82.7%, respectively
in patients who underwent splenectomy for hematolog-
ical diseases. In this study, this rate was 72.7%. One of
56 patients who underwent splenectomy for ITP devel-
oped mortality due to postoperative bleeding. It was stat-
ed in a systematic review by Kojouriet et al. 12 that 66%
of patients who underwent splenectomy had complete
remission, 88% of them had a complete or partial
response, and 15% of them had a relapse. Many stud-
ies have investigated prognostic factors for complete
response, but no generally accepted prognostic factor was
found 12. The accessory spleen was detected in four
patients (7.1%) during surgery. Resection of accessory
spleen was performed for one patient due to relapsed

ITP. It is recommended to investigate routine accessory
spleen preoperatively for benign hematological diseases
13. According to our experience, laparoscopic exploration
is sufficient for diagnosis and treatment 14. Erythrocyte
diseases such as HS and hemolytic anemias are other
hematological diseases that may require splenectomy. A
good clinical response in the long term, with low mor-
tality and morbidity, is provided with splenectomy in
these patients 15. In this study, four patients were oper-
ated on for HS and hemolytic anemia. Cholecystectomy
was not performed and no mortality was observed. The
prognosis of myelofibrosis is poor and splenectomy does
not improve survival. However, it can be performed for
symptomatic patients with splenomegaly 16. Mortality
occurred in one of the two patients who underwent
splenectomy for myelofibrosis. One patient with Felty’s
syndrome underwent splenectomy due to recurrent infec-
tions caused by neutropenia.
In the past splenomegaly was considered as a contraindi-
cation for minimally invasive spleen surgery. Nowadays,
with developing technology and gained experience, laparo-
scopic splenectomies can be performed for splenomegaly
however it was found to be associated with prolonged
operation time, increased blood loss, and prolonged hos-
pital stay 17. Vessel sealing devices can eliminate these dis-
advantages according to our experience 18. In addition,
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Table IV - Postoperative complications

C-D Complication N. Treatment

1 Wound infection
Subphrenic �uid collection
Fever

16
  5
  9

Conservative
Conservative
Conservative

2 Urinary tract infection
Pneumonia
Subphrenic hematoma
Portal vein thrombosis

  8
  7
  3
  3

Antibiotics
Antibiotics
Blood transfusion
Anticoagulant therapy

3a Pancreatic fistula
Subphrenic abscess
Intraabdominal hematoma
Port-site bleeding

  5
  3
  1
  1

Percutaneous drainage
Percutaneous drainage
Percutaneous drainage
Suture-ligation

3b Intraabdominal hemorrhage 
Subphrenic abscess
Colon injury 
Gastric injury 
Diaphragmatic injury

  4
  2
  1
  1
  1

Relaparotomy/relaparoscopy
Relaparotomy/relaparoscopy
Relaparotomy
Relaparotomy
Relaparoscopy

4a ARF (due to postoperative bleeding)   2 Relaparotomy

4b ARF and PF   2 Renal and pulmonary support therapy

5 Death due to multiple trauma 
Sepsis following anastamotic leak
Bleeding
Massive pulmonary embolism
Febrile neutropenia and sepsis
Arterial mesenteric ischemia
Pancreatic fistula and perforation of stomach(probabl due to termal injury), ARF and PF
Pancreatic fistula(secondary perforation of colon, multiple reoperations)

18
  8
  8
  4
  3
  1
  1
  1

Death
Death
Death
Death
Death
Death
Death
Death

C-D: Clavien-Dindo classification, ARF: Acute renal failure, PF: Pulmonary failure
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preoperative splenic artery embolization can increase the
success rate of laparoscopy by reducing the spleen size 19.
In this study, we successfully performed minimal invasive
splenectomy on 5 patients with splenomegaly.
The third most common indication for splenectomy in
this study was splenectomies performed for radical resec-
tion of gastric cancer. Thirty-three patients underwent
splenectomy due to gastric cancer, mortality developed in
3 of these patients. Previously splenectomy was a part of
gastric cancer surgery, but today splenectomy is no longer
routine except for tumoral invasion. Therefore, splenec-
tomies performed for gastric cancer have decreased.
Distal pancreatectomy and splenectomy were performed
in 30 patients due to pancreatic mass. Postoperative pan-
creatic fistula occurred in seven patients and two of these
died. One another indication for splenectomy is pan-
creatic masses. Distal pancreatectomy can be performed
either combined with splenectomy or preserving the
spleen. In a meta-analysis, it was found that postopera-
tive pancreatic fistula rates were 9.9% with spleen pre-
serving technique and 21% with combined splenectomy
20. In this study, the postoperative pancreatic fistula rate
after splenectomies for pancreatic mass was 23.3% and
this was in accordance with the literature.
Splenectomy was performed in 23 patients due to metas-
tasis or direct invasion of the seconder malignancies.
Mortality occurred in seven (30.4%) of these patients in
the early postoperative period. Thirteen patients under-
went splenectomy due to the occurrence of iatrogenic
splenic injury while performing another surgical proce-
dure. Six of these procedures were gastric cancer surgery,
three were colon cancer surgery, two were gastric bypass
surgery, one for mesenteric ischemia surgery, and one
for ovarian surgery. Three of these patients died in the
postoperative period.
Primary splenic cysts are classified as parasitic and non-
parasitic and non-parasitic cysts are very rare. Secondary
splenic cysts can develop due to trauma, necrosis, and
infection. Patients with symptomatic cysts, cysts larger
than 5 cm, or parasitic cysts should be treated others
should be followed up 21. In this study, we performed
17 splenectomies for splenic cysts and four of these were
for parasitic cysts. One patient was operated on urgent-
ly due to a hydatid cyst rupture. Four patients under-
went splenectomy after the percutaneous cyst drainage 
(two for continuous drainage and two for resistant symp-
toms). No mortality occurred in these patients.
Liver transplantation is the most effective treatment of
cirrhosis but sometimes splenectomy and pericardial
devascularization may be needed. Esophagogastric varices
and hypersplenism are the main clinical signs in portal
hypertension. Splenectomy with pericardial devascular-
ization is an option for the treatment of esophagogas-
tric varices. Besides a splenectomy can be performed in
addition to liver transplantation for patients with end-
stage liver diseases. In this study, 11 patients underwent
splenectomy to control the clinical consequences of por-

tal hypertension. Splenectomy with liver transplantation
was performed in five patients.
The most common cause of a splenic abscess is
hematogenous spread from a distant infectious focus
and neighborhood spread is another form of splenic
abscess development 22. Diabetes, immunosuppressive
condition, and trauma are the risk factors for splenic
abscess. Splenectomy is one of the main treatment
options for splenic abscess. In the literature, mortality
after splenectomy for splenic abscess ranges between
12.4% and 27.6% 22. In this study, we performed 9
splenectomies for splenic abscess and two died (mor-
tality rate was 22.2 %). 
Eighty-nine of 316 surgeries were performed laparo-
scopically. Conversion was needed for five patients (indi-
cations for the surgery were hematological diseases for
all of them) and all were due to uncontrolled bleeding.
Splenectomy was performed for 300 patients, splenogra-
phy was performed for 10 patients, partial splenectomy
was performed for 5 patients and splenopexy was per-
formed for one patient due to wandering spleen. 
Splenorrhaphy and partial splenectomy are alternatives
to splenectomy with the advantage of preserving the
immune functions of the spleen. For focal lesions and
hypersplenism, partial splenectomy may be considered as
an ideal treatment. Regrowth of the remnant splenic tis-
sue is an adverse effect of partial splenectomy 23. In addi-
tion, remnant tissue can be torsioned. In this study, we
performed 10 splenorrhaphies and 5 partial splenectomies
with no complication.
Morris and Bullock claimed that splenectomy would
increase susceptibility to infection 24, King and Schumacker
documented this 25. Previous studies showed that the 
life-threatening sepsis rate after splenectomy ranges from
0.1% to 3.2% and mortality due to sepsis increased up
to 50% 26,27. Vaccination, prophylactic antibiotic use
decreased the overwhelming post-splenectomy infection
(OPSI) rate. This study showed an OPSI rate of 0.9%
and the mortality due to OPSI was 100%.
In our study, grade 1 and grade 2 complications occurred
in 51 patients, grade 3a and grade 3b complications
occurred in 19 patients, and grade 4 complications
occurred in 4 patients. Eight patients (2.5%) had post-
operative thromboembolic complications. Five patients
died due to massive pulmonary emboli and mesenteric
ischemia. Three patients developed portal vein thrombo-
sis and were treated with heparin and warfarin. 
Thromboembolic complications after splenectomy are
higher for patients who underwent splenectomy for
hematological diseases and increases up to 10% 28. In
this study, this rate was 2.5% for all indications. In a
previous study, the relative risk of 90-day mortality after
splenectomy was found to be 33.6%, regardless of the
indication. The risk decreases after 90 days but remains
higher than the general population for a year 29. In our
study, we analyzed the 30-day mortality, and we found
a mortality rate of 13.9% for all indications.  
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The study has some limitations. First, the study had a
retrospective design. Second, surgical techniques and
indications have changed due to the wide time interval.
Finally, we could not analyze the long-term complica-
tions such as atherosclerosis, hyperlipidemia as we could
not achieve all the patients.
In conclusion, splenectomy has become a less preferred
treatment option with the development of non-opera-
tive management in splenic trauma, medical treatments
for hematological diseases, and a better understanding
of the immune, hematological and metabolic functions
of the spleen. In the future, minimally invasive and
spleen-sparing surgeries will be performed more fre-
quently for patients who need splenectomy even for
those with trauma.

Riassunto

La splenectomia è stata eseguita per varie indicazioni. In
questo studio, abbiamo voluto presentare l’esperienza di
un centro terziario sulla chirurgia splenica e analizzare
cosa è cambiato negli ultimi 10 anni.
Sono stati arruolati nello studio trecentosedici pazienti
sottoposti a chirurgia splenica. I dati demografici, le
comorbilità, il punteggio dell’American Society of
Anesthesiologists, le indicazioni, il tipo di operazione, le
complicanze postoperatorie e la mortalità sono stati anal-
izzati retrospettivamente.
L’indicazione più comune alla chirurgia della milza è
rappresentata da una lesione traumatica. La porpora
trombocitopenica immune (ITP) e il cancro gastrico rap-
presentano la seconda e la terza indicazione. La splenec-
tomia è stata eseguita su 300 (94,9%) pazienti. La
splenorrafia, la splenectomia parziale e la splenopessia
sono state le altre procedure eseguite. Complicanze post-
operatorie si sono verificate in quasi un terzo dei pazi-
enti (n=118, 37,3%). La maggior parte di loro era di
grado 5 secondo la classificazione Clavien-Dindo.
İn conclusione la splenectomia si è dimostrata una scelta
in diminuzione per il trattamento delle lesioni trau-
matiche della milza, con lo sviluppo dell’atteggiamento
conservatico, con i trattamenti medici per le malattie
ematologiche e una migliore comprensione delle funzioni
immunitarie, ematologiche e metaboliche della milza. In
futuro, gli interventi chirurgici mini  invasivi e la chirur-
gia conservativa della milza saranno eseguiti più fre-
quentemente per i pazienti un tempo trattai con splenec-
tomia, anche nel caso dei traumi.
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