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ABSTRACT

Background: Laparoscopic splenectomy has become the preferred approach for most elective splenic
indications; however, conversion to open surgery remains a relevant concern, particularly in complex
cases. Long-term institutional experiences provide valuable insight into outcomes, learning curves, and
evolving indications.

Methods: A retrospective observational study was conducted at a tertiary referral center, including all
consecutive patients who underwent laparoscopic splenectomy over a 20-year period. Demographic data,
surgical indications, conversion to open surgery, and postoperative hospital stay were analyzed using
descriptive statistics.

Results: A total of 125 patients underwent laparoscopic splenectomy during the study period. Hemato-
logic diseases represented the predominant indication, while trauma, malignant conditions, infectious and
parasitic diseases, and accessory spleen removal accounted for a smaller proportion of cases. Conversion
to open surgery was required in 13 patients (10.4%). A temporal analysis demonstrated a reduction in
conversion rates from the first decade to the second decade of the study, reflecting improved outcomes
with increasing institutional experience. Postoperative recovery was generally favorable, with a short
postoperative length of hospital stay.

Conclusion: Laparoscopic splenectomy is a safe and effective procedure for a broad range of splenic
pathologies, most commonly hematologic disorders. Over a 20-year experience, acceptable conversion
rates and favorable postoperative outcomes were achieved, with evidence of improvement over time.
Careful patient selection, standardized surgical technique, and accumulated surgical experience remain
key determinants of optimal outcomes.

Keywords: Conversion to open surgery, hematologic diseases, laparoscopic splenectomy, learning curve,
minimally invasive surgery, splenectomy

INTRODUCTION

Laparoscopic splenectomy is a technical- fication. Previous analyses have demonstrated that

ly demanding procedure in which intraoperative
challenges may necessitate conversion to an open
approach. Identification of factors associated with
conversion remains essential for appropriate pa-
tient selection, operative planning, and risk strati-

anatomical complexity, splenic size, and uncon-
trolled intraoperative bleeding are among the most
significant determinants influencing the likelihood
of conversion and overall surgical outcomes [1].
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Multiple studies have established that lapa-
roscopic splenectomy offers substantial advantages
over open surgery, including reduced postoperative
morbidity, shorter hospital stay, and faster recovery,
while maintaining comparable therapeutic efficacy.
Systematic evaluations comparing open and lapa-
roscopic splenectomy have consistently confirmed
the safety and effectiveness of the minimally in-
vasive approach across a broad range of splenic
indications [2].

Elective splenectomy is most frequently
performed for hematologic disorders; however,
advances in medical therapy have contributed to a
gradual decline in its indication over time. Contem-
porary analyses have characterized elective sple-
nectomy for hematologic disease as a diminishing
but still relevant intervention, emphasizing the im-
portance of careful patient selection and long-term
outcome assessment [3].

Beyond elective settings, laparoscopic sple-
nectomy has also been successfully applied in se-
lected trauma patients. Reports focusing on hemo-
dynamically stable individuals with blunt splenic
injury have demonstrated that minimally invasive
splenectomy can be safely performed in carefully
selected emergency scenarios, expanding the scope
of laparoscopic splenic surgery [4].

Early large clinical series were instrumen-
tal in establishing laparoscopic splenectomy as a
standard surgical technique. Outcomes from foun-
dational experiences demonstrated high efficacy
and acceptable complication rates, providing the
basis for widespread adoption of the laparoscopic
approach and subsequent technical refinement [5].

The present study aims to analyze a 20-year
single-center experience with laparoscopic sple-
nectomy, focusing on surgical indications, gen-
der distribution, conversion rates, and length of
hospitalization, while reflecting the evolution of
surgical practice and accumulated institutional
experience over time.

MATERIALS AND METHODS

This study was designed as a retrospective
observational analysis conducted at a tertiary re-
ferral center. All consecutive patients who under-
went laparoscopic splenectomy over a 20-year
period were identified and included in the study.

A total of 125 patients were analyzed. De-
mographic characteristics, indications for surgery,

intraoperative details, requirement for conversion
to open splenectomy, and postoperative length of
hospital stay were retrospectively extracted from
medical records and operative reports.

Laparoscopic splenectomy was performed
for a variety of indications, most commonly he-
matologic diseases. Additional indications includ-
ed splenic trauma, malignant conditions, hydatid
disease of the spleen, splenic abscesses, removal
of'accessory spleens following prior splenectomy,
and other less frequent causes.

All procedures were carried out using a stan-
dardized laparoscopic technique. Patients were
positioned either in the supine position with a
slight right-sided tilt or in the right lateral de-
cubitus position with elevation of the left side,
according to surgeon preference and the need for
optimal exposure of the splenic hilum. Three or
four trocars were routinely used. Splenic mobili-
zation was achieved through sequential dissection
of the splenic ligaments, followed by secure con-
trol of the splenic hilum using clips or a vascular
stapling device. The spleen was retrieved using
an endoscopic specimen extraction bag.

The primary outcomes of interest included
conversion to open surgery, distribution of surgi-
cal indications, gender distribution, and postop-
erative length of hospital stay. Data analysis was
performed using descriptive statistics. Continuous
variables were expressed as mean values, whereas
categorical variables were reported as absolute
numbers and percentages. Statistical analysis and
graphical visualization were performed using R
statistical software (RStudio, R Foundation for
Statistical Computing, Vienna, Austria).

The study was conducted in accordance with
the Declaration of Helsinki. Ethical approval was
obtained from the institutional ethics committee,
and the requirement for informed consent was
waived due to the retrospective nature of the study.

RESULTS

A total of 125 patients underwent laparo-
scopic splenectomy over the 20-year study peri-
od. The study population included patients oper-
ated on for a broad spectrum of splenic patholo-
gies, with hematologic diseases representing the
predominant indication. Additional indications
comprised traumatic, malignant, infectious, and
parasitic splenic conditions, as well as accessory
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spleen removal. An overview of patient demo-
graphics, indications, and overall surgical out-
comes is provided in Table 1.

The mean operative time for laparoscopic
splenectomy was 142 minutes across the entire
cohort.

Table 1. Demographic characteristics, indica-
tions, and surgical outcomes of patients undergoing
laparoscopic splenectomy (n = 125)

Variable Value
Study period 20 years
Total patients 125

Sex
Female 64 (51.2%)
Male 61 (48.8%)

Indications for splenectomy

Hematologic diseases 101 (80.8%)

Trauma 3 (2.4%)
Malignant conditions 3 (2.4%)
Hydatid cysts 6 (4.8%)
Splenic abscesses 2 (1.6%)
Accessory spleen 2 (1.6%)
Other 9 (7.2%)

Conversion to open surgery 13 (10.4%)

Conversion rate by period

First 10 years (n = 74) 9 (12.1%)
Second 10 years (n=51) 4 (7.8%)
Mean hospital stay (days) 43

All procedures were performed using a
standardized laparoscopic approach with se-
quential mobilization of the spleen and vascu-
lar control of the splenic hilum. Key operative
stages, including ligamentous dissection, splenic
mobilization, and hilar control, are illustrated in
Figure 1.

Accessory spleens were identified and ex-
cised laparoscopically in selected cases. Repre-
sentative intraoperative images demonstrating
identification and removal of accessory splenic
tissue are shown in Figure 2.

Conversion to open splenectomy occurred
in a subset of patients. Analysis by study peri-
od demonstrated a lower conversion rate during
the later years of the study compared with the
early period. The temporal trend in conversion
rates over the 20-year experience is depicted in
Figure 3.

Postoperative recovery following laparo-
scopic splenectomy was generally favorable.
Length of hospital stay and perioperative out-
comes for the entire cohort are summarized in
Table 1.

DISCUSSION

In this 20-year single-center experience,
laparoscopic splenectomy was performed pre-
dominantly for hematologic indications and
was associated with favorable perioperative out-
comes and an acceptable conversion rate. Less
common indications, including trauma, malig-
nant disease, and accessory spleen removal,
were also encountered, reflecting the gradual
expansion of minimally invasive splenic surgery
into selected non-elective and complex clinical
scenarios [2,3].

Uncommon splenic conditions and ana-
tomical variations continue to pose diagnostic
and technical challenges during splenectomy.
Careful intraoperative assessment, meticulous
dissection, and individualized operative strate-
gies are essential to ensure procedural safety in
such cases [6]. Although certain rare entities rep-
resent distinct clinical conditions, the fundamen-
tal principles of atraumatic splenic mobilization
and secure pedicle control remain universally
applicable to laparoscopic splenectomy.

Identification and removal of accessory
splenic tissue represent a critical determinant of
surgical success, particularly in patients under-
going splenectomy for immune thrombocytope-
nia and other hematologic disorders. Failure to
detect accessory spleens may compromise long-
term therapeutic outcomes. Laparoscopic explo-
ration allows reliable identification and safe ex-
cision of accessory splenic tissue, even follow-
ing prior splenectomy [7]. In the present series,
accessory spleens were identified and removed
in a limited number of patients, supporting the
effectiveness of systematic intraoperative explo-
ration.
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Figure 1. Composite laparoscopic images demonstrating representative operative stages of laparoscopic
splenectomy.

(A) Initial exposure of the spleen and dissection of the splenophrenic ligament. (B) Dissection of the
splenocolic ligament allowing inferior mobilization of the spleen. (C) Progressive mobilization of splenic
attachments along the lateral abdominal wall. (D) Dissection of the gastrosplenic and splenorenal ligaments
facilitating medial rotation of the spleen. (E) Advanced mobilization of the spleen with exposure of the
splenic hilum. (F) Vascular control of the splenic hilum using a laparoscopic vascular stapling device.

Figure 2. Composite images illustrating laparoscopic identification and removal of an accessory spleen.
(A) Intraoperative identification of an accessory spleen during laparoscopic exploration. (B) Dissection and
mobilization of the accessory spleen prior to excision. (C) Resected accessory spleen specimens following
laparoscopic removal.
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Figure 3. Temporal trend in conversion rates
during laparoscopic splenectomy
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Several reviews and comparative analyses
have established laparoscopic splenectomy as
the preferred approach for most elective splen-
ic indications when performed by experienced
surgical teams. Advantages over open surgery
include reduced postoperative morbidity, shorter
hospitalization, and faster functional recovery,
without compromising efficacy [2, 8]. The mean
hospital stay observed in the present study is
consistent with values reported in contemporary
series.

Recent institutional experiences from di-
verse healthcare settings have further confirmed
the safety, reproducibility, and generalizability
of laparoscopic splenectomy when standardized
techniques are applied [9]. Despite variations in
case volume, indication profiles, and resource
availability, outcomes reported across centers re-
main broadly comparable.

The role of splenectomy in immune throm-
bocytopenia has evolved alongside advances in

pharmacologic therapy; however, it continues to
represent an important definitive option in se-
lected refractory cases [10]. In the present study,
hematologic disorders remained the dominant
indication for splenectomy.

Although perioperative anesthetic manage-
ment was not specifically analyzed, advances in
perioperative care have contributed substantially
to the overall safety of laparoscopic procedures.
Optimized perioperative strategies, particular-
ly in technically demanding or resource-limited
settings, have been shown to enhance procedural
safety and improve outcomes [11].

Splenectomy also retains clinical relevance
in selected malignant hematologic conditions,
where it may provide both diagnostic and ther-
apeutic benefit. Minimally invasive techniques
allow effective splenic removal while minimiz-
ing surgical trauma, even in complex oncologic
settings [12]. Splenectomy therefore remains a

Table 2. Comparative outcomes of major laparoscopic splenectomy
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100 3.0 2.1 splenomegaly
subgroup
149.4 6.7 1.9 Largest el'ectlve LS
series
150 30 12.0 Early 1nst.1tut10nal
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Learning-curve
145.5 2.7 3.0 effect; outcomes

improved over time

Notes: Conversion rate refers to conversion from laparoscopic to open splenectomy. Differences
between studies may reflect variation in case mix, indication spectrum, surgeon experience, and
institutional volume. Mean operative time refers to skin-to-skin operative duration where reported.

Abbreviations: LS, laparoscopic splenectomy
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valid therapeutic option in appropriately selected
hematologic malignancies [13].

Early clinical experiences were instrumen-
tal in establishing the feasibility and safety of
laparoscopic splenectomy in both adult and pe-
diatric populations [14]. Subsequent long-term
follow-up studies have confirmed the durability
of splenectomy outcomes, particularly in pedi-
atric patients with chronic hematologic disease
[15]. When compared with major published lap-
aroscopic splenectomy series, the outcomes ob-
served in the present study fall within the report-
ed range (Table 2).

Technical refinements, increasing surgi-
cal experience, and institutional learning curves
have played a central role in improving outcomes
over time. Accumulated evidence demonstrates
that higher procedural volumes and standardized
operative strategies are associated with reduced
complication and conversion rates [16—18]. The
conversion rate observed in the present study
likely reflects the extended study period, inclu-
sion of early learning-curve cases, heteroge-
neous indications, and the inclusion of technical-
ly demanding cases such as trauma and parasitic
disease.

Postoperative management remains an
important consideration following laparoscopic
splenectomy. The routine use of surgical drains
remains controversial, and evidence suggests
that selective rather than routine drainage is ap-
propriate after uncomplicated procedures [19].

Several limitations should be acknowl-
edged. The retrospective design and single-cen-
ter nature of this study may limit the generaliz-
ability of the findings. In addition, the absence
of a contemporaneous open splenectomy control
group precludes direct comparative analysis.
Nevertheless, the extended study period and in-
clusion of a broad spectrum of indications pro-
vide a comprehensive overview of real-world
laparoscopic splenectomy practice. Despite these
limitations, the present experience supports lap-
aroscopic splenectomy as a safe and effective
approach for a wide range of indications when
performed by experienced teams using standard-
ized techniques.

CONCLUSION

Laparoscopic splenectomy is a safe and ef-
fective approach for splenic diseases, most com-
monly hematologic disorders. In our 20-year ex-
perience, the procedure demonstrated acceptable
conversion rates and short hospital stay, with
improved outcomes over time reflecting surgical
experience. Careful patient selection, standard-
ized technique, and identification of accessory
spleens are essential for optimal results.
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Pe3ume

JIAITAPOCKOIICKA CIVIEHEKTOMMJA: PE3YJITATH U TPEH/IOBU
HA KOHBEP3HUJA O/ 20-I'OAUNIITHO NCKYCTBO BO EAEH HIEHTAP

Pepen Ceamann'?, Keman Pymuru'3, lllagan Memern*?, Xapuc Cyaejmann’

! YHHMBep3uTeTCKa KIMHKKA 32 JUTeCTHBHA XUpypruja, Meauimucku ¢paxyaret, Ckonje, PC Makenonuja
? VHUBep3UTETCKa KJIMHKKA 3a IeTCKa XUpypruja, Meaunutcku ¢daxynret, Crorje, PC Makenonuja
3 Memunuscku dakynret, Yausepsuret ,,C. Kupun u Metonuj“, Cromje, PC Makenonuja

BOBeZI: .HaHapOCKOHCKaTa CHHCHGKTOMI/Ija CTaHa NPCTIOYNUTAH XUPYPILIKA OPUCTAIl 34 IIOBEKETO
CJIICKTHMBHU MHAMWKAIIWH 3a CJIC3MHAara, CCIIak, KOHBepBI/IjaTa BO OTBOpCHA xnpypmja OCTaHyBa PCJICBAHTHA
3arpu>KC€HOCT, 0c00€eHo Kaj KOMIIJICKCHUTC CJIy4Yau. I[OJ'IFOpO‘-IHI/ITe HWHCTUTYIIMOHAJIHU UCKYCTBa 00e30e-
AyBaaT 3Ha4YaCH YBUJ BO UCXOJUTC, BO KpHUBATa HAa YUCHC U BO CBOJIYLII/Ij aTa Ha XUPYPUIKHUTC MHAWKAIIUU.

Metonu: CripoBezieHa € peTpOCIIeKTHBHA OIICEPBALIMCKa CTyA1ja BO TepLHjapeH pedepeHTeH LeHTap,
BO KOja Oea BKIIy4EeHH CUTE [10CIIeI0BATEIHH MTALMEHTH HOAJI0KEHH Ha JIAIapOCKOIICKa CIUIEHEKTOMHU]a BO
nepuox ox 20 rogrHu. AHanu3upaHu Oea emMorpadcKkuTe MoxaToUU, XUPYPIIKUTE HHAUKALUT, KOHBEP-
3MjaTa BO OTBOPEHA CIUICHEKTOMHja M MOCTOIIEpAaTHBHATA JIOJDKMHA Ha XOCHUTAIU3alMjaTa, KOPUCTEjKU
JECKPUITHBHA CTaTUCTHKA.

Pesyararu: BxynHo 125 manueHTn 6ea MOMIOKEHH Ha JIATAPOCKOIICKA CIUICHEKTOMH]ja BO TEKOT
Ha CTYAMCKHOT MEepPHOA. XeMaTOJIONIKUTe 3a00yBamka MpeTcTaByBaa TOMUHAHTHA WHANWKAIM]a, TOoJeKa
TpayMaTCKUTE, MaJUTHUTE, NH(OEKTUBHUTE U MapasuTapHUTE 3a00TyBama Ha CIe3MHATA, KaKo U OTCTpa-
HYyBameTO Ha aKIleCOpHa CIIe3MHa, Oea 3aCTarleH! BO IToMaJ poIrieHT. KoHBep3uja Bo OTBOpeHa XUpypruja
oeme morpedHa kaj 13 mammentu (10,4 %). Bpemenckara ananm3a okaka HaMallyBame Ha CTarkara Ha
KOHBEp3Hja OJI IIpBaTa KOH BTOpaTa JCICHHja O CTyaHjaTa, MTO YKaKyBa Ha TI0J00pyBamke Ha NCXOINUTE
CO 3rOJIeMyBambe Ha MHCTUTYIIHOHAIIHOTO UCKYCTBO. [locTOnmepaTHBHOTO 3aKpenHyBambe Oelie reHepaTHo
MTOBOJTHO, CO KpaTKa MOCTONepPaTHBHA JIOJDKIMHA Ha OOTHUYKHOT MPECTO)].

3akurydok: Jlanapockorickara crieHeKToMHja € 6e30eHa 1 e(UKacHa Mporieypa 3a IIUPOK CIIEK-
Tap 3a00myBama Ha Cle3WHAaTa, HajueCTO XeMaTOoJOUIKM HapylryBama. Bo pamkute Ha 20-TOIUITHOTO
HCKYCTBO Oea MOCTUTHATH NPUQATIMBU CTAIIKA HA KOHBEP3Hja U IMOBOJIHU MOCTONEPATHBHU UCXOH, CO
JjacHU MHIMKAIIUH 32 TIOA00pYyBamke CO TEKOT Ha BpeMeTo. BHMMarenHara ceneknyja Ha NarueHTH, CTaH-
Japau3upaHaTa XupypIka TEXHUKA ¥ aKyMyJIUPaHOTO XUPYPILIKO HCKYCTBO OCTaHyBaaT KIIydHH (pakTopu
3a ONTUMAJIHU PE3yJITaTH.

Kiyunu 360poBu: KOHBEp3Hja BO OTBOPEHa XUPYPrija, XeMaTOIOLIKH 32001y Bamba, JIaapoCKOICKa
CIUICHEKTOMH]ja, KpHBa Ha yYerhe, MUHUMAJIHO MHBAa3UBHA XUPYPIrHja, CIFICHEKTOMH]ja



