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Abstract

Introduction: The aim of the article was too investigate and compare the feasibility, safety, and early postoperative
recovery associated with laparoscopic partial splenectomy (LPS) and open partial splenectomy (OPS) in patients with
benign splenic tumours and traumatic splenic rupture.

Material and methods: A retrospective analysis was conducted on clinical data from 110 patients undergoing splenic
resection at our hospital between March 2019 and May 2022. Among them, 35 patients underwent OPS, 25 under-
went LPS for traumatic splenic rupture, while 50 patients with benign splenic tumours underwent either OPS (n = 20)
or LPS (n = 30). Preoperative, intraoperative, and postoperative data were collected and compared. Statistical analy-
sis was conducted using SPSS software.

Results: There was no significant difference in the general data between the 2 groups of patients with benign splenic
tumours and those with splenic trauma. Among patients with traumatic splenic rupture, the OPS group had a shorter
operation time (p < 0.05). Regardless of whether they had traumatic splenic rupture or benign splenic tumours, the
LPS group required less postoperative analgesia and had a shorter defecation recovery time (p < 0.05). Additionally,
the LPS group displayed lower white blood cell count, white blood cell/lymphocyte ratio (WLR), neutrophil/lympho-
cyte ratio (NLR), monocyte/lymphocyte ratio (MLR), C-reactive protein (CRP), calcitonin (PCT), and interleukin-6 (IL-6)
than the OPS group on the first and third days post-surgery (p < 0.05).

Conclusions: In comparison to OPS, LPS presents significant advantages, including minimal surgical trauma, a reduced
early postoperative inflammatory response, milder wound pain, and a faster recovery of gastrointestinal function.
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Introduction

The spleen, the largest peripheral lymphoid organ
in the human body, assumes a pivotal role in orches-
trating immune responses, modulating endocrine
functions, and regulating blood cell dynamics [1].
The generation of memory T and B cells in the spleen

constitutes a significant influence on subsequent im-
mune reactions [2—4]. In recent years, splenectomy
has emerged as a therapeutic strategy for conditions
such as splenomegaly, hypersplenism, space-occu-
pying lesions, injuries, and deformities. Initially, total
splenectomy was the preferred choice, but the emer-
gence of overwhelming post-splenectomy infection
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(OPSI) prompted a critical re-evaluation. Studies have
shown an elevated risk of infection, malignancy, and
deep vein thrombosis after total splenectomy [5, 6].
Currently, the practice of partial splenectomy is
gaining prominence in clinical settings, and the utili-
sation of laparoscopic technology in this procedure is
on the rise [7-9]. However, despite studies confirm-
ing the safety and feasibility of laparoscopic partial
splenectomy (LPS), emphasising manageable techni-
cal aspects, there remains a notable scarcity of com-
parative studies with open partial splenectomy (OPS)
[10]. In 2019, Costi et al. conducted a comprehensive
systematic review of partial splenectomy procedures
from 1960 to December 2017 [11]. The review in-
dicated that nearly half of splenectomy procedures
addressed haematological disorders, with only 18.6%
for benign splenic tumours, and a mere 8.6% for trau-
matic splenic rupture. There is a lack of reports on the
application of LPS in cases involving benign splenic
tumours and traumatic splenic rupture [12].
Consequently, this study embarks on a compar-
ative analysis of patients undergoing LPS or OPS
due to traumatic splenic rupture or splenic tumours
during the same timeframe. The aim is to investigate
the feasibility, safety, and early postoperative recov-
ery of patients subjected to LPS and OPS, elucidat-

ing the respective advantages and disadvantages of
these surgical approaches.

Aim
To investigate and compare the feasibility, safe-
ty, and early postoperative recovery associated with

LPS and OPS in patients with benign splenic tumours
and traumatic splenic rupture.

Material and methods
Patients

Clinical records of patients undergoing partial
splenectomy due to splenic rupture at the Depart-
ment of General Surgery, Dongshan County Hospi-
tal, from March 2019 to May 2022, were retrospec-
tively gathered. Of the 60 patients with traumatic
splenic rupture, 35 had OPS and 25 had LPS. Ad-
ditionally, of 50 patients diagnosed with benign
splenic tumours, 20 had OPS and 30 had LPS. Cas-
es involving concomitant splenectomy with other
surgeries were excluded. A flowchart is shown in
Figure 1. All procedures were performed by the sur-
gical team in the Department of General Surgery
at our institution. Data for this study were collect-
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ed jointly by members of the research team, and
any disagreements during data evaluation were
discussed and voted on. Ethical approval was ob-
tained from the hospital’s Ethics Committee, and
participants provided informed consent.

Inclusion criteria: (1) Patients with traumatic
splenic rupture, aged 25 to 60 years, with an injury
time of less than 48 h, confirmed through CT or di-
agnostic abdominal puncture. Vital signs were stable
or stabilised after symptomatic treatment. Spleen
injury was the main cause, without hemopneumo-
thorax, multiple rib fractures, liver, intestinal, spinal,
pelvic fractures, or systemic complications. (2) Cases
with mild splenic enlargement or below, and no oth-
er organ complications.

Exclusion criteria: (1) Pregnant or lactating wom-
en; (2) patients with cirrhosis, portal hypertension,
or hypersplenism; (3) patients with haematological

disorders; (4) patients with malignant splenic tu-
mours; (5) cases necessitating additional surgeries.

Indications for the difference between OPS and
LPS [13, 14] were as follows: focused on patients
with coagulopathy, heart failure, inability to tolerate
general anaesthesia, history of multiple abdominal
surgeries, or severe intra-abdominal infection after
surgery. If any of these indications are met, OPS is
chosen; otherwise, LPS is selected.

Surgical methods

OPS procedure

Patients received general anaesthesia and were
positioned supine based on clinical requirements.
A left subcostal or left upper rectus abdominis inci-
sion was made. Caution was exercised to protect the
healthy side of the splenic ligament, avoiding exces-

Photo 1. Entry incision of open splenectomy. A — Diagonal incision in the left upper quadrant below the cos-

tal margin; B — haemostasis in the surgical area after spleen resection; C — begining to suture the incision;

D - the incision is sutured
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sive detachment to mitigate complications. Splenic
blood vessel dissection emphasised pancreas pro-
tection. Transverse splenectomy was performed
using a Johnson & Johnson USA ULTRACISION HAR-
MONIC SCALPEL GEN300 SYSTEM. A negative pres-
sure drainage tube was placed near the spleen. Pic-
tures of the operation are shown in Photos 1 A-D.

For secondary blood vessel exposure, a gentle
approach was adopted to prevent unintended inju-
ry. Following ligation of vessels supplying the lesion,
transverse splenectomy was performed within the
ischaemic area using an ultrasonic knife, maintain-
ing a 1 cm distance from the ischaemic boundary. In
splenic rupture cases, an autologous blood transfu-
sion device was available.

LPS procedure

Patients received general anaesthesia via trache-
al intubation and were positioned in a right lateral
decubitus posture. A 5-hole layout was employed
based on spleen size and position.

Caution prevented excessive dissociation of the
healthy side of the splenic ligament. Depending on
the case, the splenic artery trunk was dissected at
the upper edge of the pancreatic tail. Meticulous
splenic blood vessel dissection prioritised pancre-
as preservation. Delicate handling and Hem-o-lock
clamps were used for vessel ligation. Pictures of the
operation are shown in Photos 2 A-F.

Following this, transverse splenectomy was per-
formed within the ischaemic area using an ultrasonic
knife, maintaining a 1 cm distance from the ischaemic
boundary. The assistant maintained a clear field us-
ing electrocoagulation instruments and suction de-
vices. The excised lesion site was securely placed in
a specimen bag and removed through an enlarged
umbilical incision. A negative pressure drainage tube
was inserted proximate to the spleen. A backup au-
tologous blood transfusion device was available for
splenic rupture cases. No significant differences in
surgical instruments were observed between OPS
and LPS procedures during the study period.

Data collection

Preoperative data

Pertinent preoperative information included
patient age, gender, lesion location, tumour size,
spleen size, underlying medical conditions, and any
prior history of abdominal surgery for patients di-
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agnosed with benign splenic tumours. For patients
with traumatic splenic rupture, preoperative data
encompassed age, gender, lesion location, splenic
size, underlying medical conditions, history of prior
abdominal surgeries, cause of injury, time of admis-
sion, preoperative heart rate, preoperative haemo-
globin levels, and grading of splenic injury (utilising
the Tianjin 4-level method in China) [15].

Intraoperative data

Intraoperative records consisted of surgical dura-
tion, volume of intraoperative bleeding, quantity and
volume of allogeneic transfusions, size of splenecto-
my, and the conversion rate to laparotomy for pa-
tients with benign splenic tumours in the LPS group.
Additionally, for patients with traumatic splenic
rupture, intraoperative data included surgical dura-
tion, total intraoperative blood loss, allogeneic blood
transfusions during surgery, the number of cases re-
quiring intraoperative allogeneic blood transfusion,
size of splenectomy, conversion rate to laparotomy
within the LPS group, volume of autologous blood
transfusions, and postoperative bleeding volume.

Postoperative data

The postoperative data collection encompassed
parameters such as postoperative analgesia frequen-
cy, duration of postoperative bowel movement recov-
ery, length of postoperative hospital stay, duration of
postoperative drainage, drainage volume on the third
day post-surgery, occurrence of postoperative compli-
cations, proportion of remaining spleen, and postop-
erative inflammatory markers (including white blood
cell count, white blood cell count to lymphocyte count
ratio [WLR], and neutrophil count to lymphocyte count
ratio [NLR] on days 1, 3, and 5 after surgery), platelet
to lymphocyte ratio (PLR), C-reactive protein (CRP),
calcitonin (PCT), interleukin-6 (IL-6), and monocyte to
lymphocyte ratio (MLR), for both patient groups.

Statistical analysis

The statistical analysis was conducted using
SPSS 23.0 software. Data with a normal distribu-
tion were presented as mean + standard deviation,
and intergroup mean comparisons were performed
using a t-test. If the data did not meet the normal
distribution, the data were expressed as median (in-
terquartile spacing), and the Mann-Whitney U test
was used for comparison between groups. Repeat-
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Photo 2. Part of the picture of laparoscopic splenectomy. A — Dissection of splenic flexure; B — dissection
of short gastric vessels; C — exploration of Splenic vessels; D — dissection and release of splenic ligament;
E — ligation and dissection of short gastric vessels; F — dissection and release of splenic ligament

ed measurement analysis of variance was utilised
to analyse repeated measurement data. Categorical
data were expressed as frequencies or percentages,
and intergroup comparisons were conducted using
x? tests when conditions were met; Fisher’s exact
test was employed when the conditions were not
met. A significance level of p < 0.05 was considered
to indicate a statistically significant difference.

Videosurgery and Other Miniinvasive Techniques 2, June/2024

Results
Traumatic splenic rupture group
Preoperative data

This study involved 60 patients with traumatic
splenic rupture, including 35 undergoing OPS and
25 undergoing LPS. Comparative analysis showed no
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statistically significant differences in age, gender, le-
sion location, spleen size, medical conditions, histo-
ry of abdominal surgeries, cause of injury, admission
time, preoperative heart rate, preoperative haemo-
globin levels, and grading of spleen injury between
the 2 groups (p > 0.05) (Table I).

Intraoperative data

A significant difference in surgical duration was ob-
served between the OPS and LPS groups (87.63 +26.25
vs. 127.43 £33.13 min, t = 4.831, p < 0.001), with OPS
having shorter times. No significant differences (p >
0.05) were noted in total intraoperative bleeding, al-
logeneic blood transfusions, cases requiring transfu-
sion, splenectomy extent, autologous transfusions,
and postoperative bleeding. No conversions to open
surgery occurred in the LSP group (Table II).

Postoperative data

Comparative analysis revealed significant differ-
ences in postoperative analgesia frequency (2.34
+0.41 vs. 1.65 +0.48 times, t = 3.469, p < 0.001)
and bowel movement recovery time (3.67 +0.87 vs.
2.45 +0.66 days, t = 4.312, p < 0.001), favouring LPS.
However, no significant differences were observed in
other postoperative parameters (p > 0.05) (Table II).

Repeated measurement analysis of variance was
used to assess postoperative inflammatory indica-

tors in both patient groups, as depicted in Table III.
The summary of the results is as follows: There was
a significant interaction observed between white
blood cell count, WLR, NLR, CRR PCT, IL-6, and MLR
in both groups (F white blood cell count = 341.141,
p < 0.001; FWLR = 231.154, p < 0.001; FNLR =
174.141, p < 0.001; FMLR = 124.123, p < 0.001;
FCRP = 64.381, p < 0.001; FPCT = 62.195, p < 0.001;
FIL-6 = 45.592, p < 0.001), indicating distinct varia-
tions in white blood cell count, WLR, NLR, CRP PCT,
IL-6, and MLR at the 3 designated time points. Ad-
ditionally, all indicators in both patient groups dis-
played a decline over time (F white blood cell count =
125.631, p < 0.001; FWLR = 143.432, p < 0.001; FNLR
= 219.543, p < 0.001; FMLR = 141.132, p < 0.001;
FCRP = 72.481, p < 0.001; FPCT = 61.244, p < 0.001;
FIL-6 = 56.491, p < 0.001), signifying noteworthy al-
terations in white blood cell count, WLR, NLR, CRP
PCT, IL-6, and MLR over the duration of the study.
Ultimately, the different surgical approaches had
diverse effects on the white blood cell count, WLR,
NLR, CRPR, PCT, IL-6, and MLR of the 2 patient groups
(F white blood cell count = 141.154, p < 0.001; FWLR
= 252.132, p < 0.001; FNLR = 190.421, p < 0.001;
FMLR =122.151, p < 0.001; FCRP =92.453, p < 0.001;
FPCT = 90.678, p < 0.001; FIL-6 = 89.491, p < 0.001).
Further comparison of the daily indicators between
the 2 groups revealed statistically significant dispar-

Table I. Preoperative data of traumatic splenic rupture group

Factors OPS group (n = 35) LPS group (n = 25) x?/t value P-value
Age [years] mean + SD 29.41 £11.23 27.36 £10.43 0.973 0.232
Sex (male/female) 20/15 16/9 0.079 0.778
Location (upper pole/lower pole) 11/24 8/17 0.002 0.963
Spleen size [cm] mean + SD 11.45 +2.10 10.89 +1.53 1.103 0.101
Hypertension history (case) 0 1 - 0.417
Diabetes history (case) 1 1 - 1.000
Previous history of abdominal surgery (case) 0 0 - 1.000
Injury causes (car accident/fall injury) 19/16 16/9 0.566 0.452
Admission time [h] mean + SD 6.31+4.91 7.34 £5.12 0.713 0.317
Heart rate (times) mean + SD 97.37 +22.81 103.81 +19.64 0.891 0.233
Haemoglobin [g/l] mean + SD 114.71 +5.72 118.64 +3.21 0.461 0.337
Grading of splenic I 0 1 - 0.656
njury I 23 15

1l 12

\% 0 0

216

Videosurgery and Other Miniinvasive Techniques 2, June/2024



Clinical comparative study of laparoscopic partial splenectomy and open partial splenectomy

ities in white blood cell count, WLR, NLR, CRR PCT,
IL-6, and MLR on the first and third postoperative
days (p < 0.05), with the OPS group displaying higher
values than the LPS group. However, there was no
statistically significant difference in white blood cell
count, WLR, NLR, CRP PCT, IL-6, and MLR between
the 2 patient groups on the fifth day post-surgery
(p > 0.05). Moreover, no notable difference in PLR
was observed between the 2 groups at various time
points (p > 0.05), as outlined in Table III.

Benign splenic tumour group
Preoperative data

This study involved 50 patients with benign
splenic tumours, including 20 undergoing OPS and
30 undergoing LPS. No significant differences were
identified in age, gender, lesion location, tumour
size, spleen size, medical conditions, and prior sur-
geries between the 2 groups (p > 0.05) (Table IV).

Intraoperative data

No significant differences (p > 0.05) were ob-
served between OPS and LPS groups in surgical du-

ration, overall intraoperative bleeding, transfusions,
cases requiring transfusion, and splenectomy size.
No conversions to open surgery occurred in the LSP
group (Table V).

Postoperative data

Significant differences were observed in post-
operative analgesia frequency (1.83 +0.42 vs. 1.15
+0.65 times, t = 3.654, p < 0.001) and exhaust time
(3.21+£0.79 vs. 2.12 +0.78 days, t = 3.422, p < 0.001),
favouring LPS. Additionally, the LPS group showed
superior outcomes in hospital stay, drainage time,
third-day drainage volume, total hospitalisation
cost, and postoperative complications. No signif-
icant difference was observed in the proportion of
remaining spleen (p > 0.05) (Table V).

Repeated measurement analysis of variance
was used to scrutinise postoperative inflammatory
indicators in the 2 patient groups. Summarily, the
outcomes are as follows: the interaction among the
white blood cell count, WLR, NLR, CRR, PCT, IL-6, and
MLR in the 2 groups was noteworthy (F white blood
cell count = 211.541, p < 0.001; FWLR = 214.211,
p < 0.001; FNLR = 135452, p < 0.001; FMLR =

Table II. Intraoperative and postoperative information of the traumatic splenic rupture group

Factors OPS group (n =35) LPS group (n=25) Tvalue P-value
Operative time [min] mean + SD 87.63 £26.25 127.43 +£33.13 4.831 < 0.001
Total intraoperative bleeding volume [ml] mean + SD 1042.46 +591.92 561.74 +332.41 0.864 0.246
Intraoperative autotransfusion volume [ml] mean + SD 642.46 +527.67 189.73 +242.28 0.431 0.443
Blood loss after autotransfusion [ml] mean + SD 431.83 +433.81 422.77 +321.71 1.123 0.092
Cases of allogeneic blood transfusion (case) 0 1 - 0.417
Allogeneic blood transfusion volume [ml] mean + SD 0 103.41 #110.43 0.532 0.345
Resection size [cm] mean + SD 7.12 £1.33 7.41+2.10 1.121 0.092
Postoperative analgesia frequency (times) mean + SD 2.34 +0.41 1.65 +0.48 3.469 < 0.001
Postoperative exhaust time [days] mean + SD 3.67 £0.87 2.45 +0.66 4312 < 0.001
Postoperative hospital stay [days] mean + SD 10.78 +4.71 8.69 +3.42 1.101 0.101
Drainage time [days] mean + SD 4714213 4.56 +1.87 0.781 0.467
Drainage volume on day 3 [ml] mean + SD 32.71+22.66 31.89 +21.67 0.234 0.894
Hospitalisation expenses [yuan] mean + SD 17983 +4314 19874 +8673 0.453 0.231
Complication (case) Postoperative ileus 2 1 - 0.937
Abdominal effusion 0 0
Pleural effusion 0 1
Postoperative bleeding 1 0
Proportion of remaining spleen (%) mean + SD 36.56 +16.41 35.61+11.43 0.983 0.231
Videosurgery and Other Miniinvasive Techniques 2, June/2024 217
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Table lIl. Postoperative inflammatory data of the traumatic splenic rupture group

Factors Days OPS group LPS group F interactive’ F ime! F rreatment !
(n =35) (n =25) P iteractive VAlUE P ime Value P- 1 eatmene Value
White blood cell  1d® 15.53 +4.31 11.31£3.41 341.141/< 0.001 125.631/< 0.001 141.154/< 0.001
count [ 1071 34, 13.42 +3.24 10.32 +2.31
5dP 8.32+2.26 7.81+2.13
WLR 1d2 17.45 +8.81 743 +2.13 231.154/< 0.001 143.432/< 0.001 252.132/< 0.001
3d? 11.89 +4.52 6.43 +1.67
5dP 6.43 +1.32 4.89 +1.23
NLR 1d® 16.34 £6.74 6.12 +2.13 174.141/< 0.001 219.543/< 0.001 190.421/< 0.001
3d? 11.29 +4.31 4.89 +1.31
5dP 4.51 +1.45 3.41 £1.11
PLR 1d® 152.47 +45.18 185.99 +67.90 1.424/0.993 2.434/0.944 1.454/0.993
3dP 164.34 +67.41 180.38 +79.34
5dP 176.78 £89.91 195.78 £89.31
MLR 1d@ 1.24 £0.67 0.67 £0.11 124.123/< 0.001 141.132/< 0.001 122.151/< 0.001
3d? 1.13 £0.36 0.51+0.12
5dP 0.53 +0.16 0.43 +0.15
CRP 1d® 48.28 +13.48 39.46 £12.49 64.381/0.001 72.481/0.001 92.453/0.001
3d? 21.59 £6.32 13.31£6.40
5dP 9.48 +4.20 6.48 £3.39
PCT 1d2 3.01+0.54 2.56 +0.32 62.195/0.001 61.244/0.001 90.678/0.001
3d? 1.67 +0.43 1.11 +0.34
5dP 0.82 £+0.13 0.65 +0.22
IL-6 1d@ 31.48 £9.40 26.48 +7.28 45.592/0.001 56.491/0.001 89.491/0.001
3d? 15.18 £5.11 11.38 +6.32
5dP 4.37 +2.43 3.93 +1.49

WLR — white blood cell/lymphocyte ratio, NLR — neutrophil/lymphocyte ratio, PLR — platelet/lymphocyte ratio, MLR — monocyte to lymphocyte ratio,
CRP — C-reactive protein, PCT — procalcitonin, IL-6 — interleukin-6. °The difference between the 2 groups was statistically significant, *There was no statistically

significant difference between the 2 groups.

221.342, p < 0.001; FCRP = 78.159, p < 0.001; FPCT
= 123.581, p < 0.001; FIL-6 = 78.592, p < 0.001).
This signified that the white blood cell count, WLR,
NLR, CRR PCT, IL-6, and MLR exhibited varying indi-
vidual effects at the 4 time points for MLR. More-
over, all indicators in both patient groups experi-
enced a decline over time (F white blood cell count =
146.542, p < 0.001; FWLR = 123.441, p < 0.001; FNLR
= 321.323, p < 0.001; FMLR = 143.563, p < 0.001;
FCRP = 103.381, p < 0.001; FPCT = 61.244, p < 0.001;
FIL-6 = 99.401, p 0.001), denoting significant alter-
ations in white blood cell count, WLR, NLR, CRR PCT,
IL-6, and MLR over time. Finally, the distinct surgi-
cal approaches had divergent impacts on the white
blood cell count, WLR, NLR, CRP PCT, IL-6, and MLR
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of the 2 patient groups (F white blood cell count =
134.112, p < 0.001; FWLR = 231.341, p < 0.001; FNLR
= 123.212, p < 0.001; FMLR = 175.841, p < 0.001;
FCRP =110.392, p < 0.001; FPCT = 90.678, p < 0.001;
FIL-6 = 121.492, p < 0.001). Upon further compari-
son of the daily indicators between the 2 groups of
patients, the results demonstrated statistically sig-
nificant disparities in white blood cell count, WLR,
NLR, CRR PCT, IL-6, and MLR on the first and third
days (p < 0.05), with the OPS group exhibiting higher
values than the LPS group. Conversely, there were no
statistically significant differences in white blood cell
count, WLR, NLR, CRR PCT, IL-6, and MLR between the
2 patient groups on day 5 (p > 0.05). Additionally,
there was no statistically significant distinction in
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Table IV. Preoperative data of the benign splenic tumour group

Factors OPS group (n = 20) LPS group (n = 30) x2/t value P-value
Age [years] mean + SD 35.23 +13.23 37.34 £14.35 0.763 0.317
Sex (male/female) 9/11 12/18 0.123 0.726
Location (upper pole/lower pole) 12/8 13/17 1333 0.248
Spleen size [cm] mean + SD 12.41+2.13 13.45 +2.23 0.781 0.307
Tumour size [cm] mean + SD 3.61+1.45 4.78 +2.10 0.942 0.239
Hypertension history (case) 0 0 - 1.000
Diabetes history (case) 0 0 - 1.000
Previous history of abdominal surgery (case) 0 0 - 1.000
Table V. Intraoperative and postoperative information of the benign splenic tumours group
Factors OPS group (n = 20)  LPS group (n = 30) t value P-value
Operative time [min] mean + SD 112.45 £33.43 124.33 £36.23 0.491 0.410
Total intraoperative bleeding volume [ml] mean + SD 242.46 £172.65 161.56 +202.23 0.745 0.329
Cases of allogeneic blood transfusion (case) 0 1 - 1.000
Allogeneic blood transfusion volume [ml] mean + SD 0 0 - 1.000
Resection size [cm] mean + SD 8.31+1.12 9.43 +1.89 0.791 0.306
Postoperative analgesia frequency (times) mean + SD 1.83 +0.42 1.15 +0.65 3.654 < 0.001
Postoperative exhaust time [days] mean + SD 3.21+0.79 2.12 +0.78 3.422 < 0.001
Postoperative hospital stays [days] mean + SD 8.77 £2.74 8.98 +2.52 1.431 0.054
Drainage time [days] mean + SD 4.98 £1.43 5.52 +2.17 0.981 0.231
Drainage volume on day 3 [ml] mean + SD 28.45 £21.33 33.45 +25.66 0.824 0.256
Hospitalization expenses [yuan] mean + SD 18942 +7514 25864 +9573 0.873 0.247
Complication (case) Postoperative ileus 1 0 - 0.673
Abdominal effusion 1 0
Pleural effusion 0 1
Postoperative bleeding 0 1
Proportion of remaining spleen (%) mean + SD 66.32 £17.31 59.41 £19.76 0.883 0.240

PLR between the 2 patient groups at different time
points (p > 0.05), as detailed in Table VI.

Discussion

Our study compared LPS with OPS in patients
with benign splenic tumours and traumatic splenic
rupture. The results demonstrate several significant
advantages associated with LPS over OPS. Specifi-
cally, LPS was found to be associated with minimal
surgical trauma, reduced early postoperative inflam-
matory response, milder wound pain, and faster re-
covery of gastrointestinal function compared to OPS.
These findings highlight the potential clinical bene-
fits of LPS in the management of splenic disorders,

Videosurgery and Other Miniinvasive Techniques 2, June/2024

emphasising its feasibility and safety in selected pa-
tient populations.

In the comparative analysis of intraoperative
data, we noted that patients in the LPS group with
traumatic splenic rupture experienced prolonged
surgical time compared to the OPS group. Although
no cases required conversion to open surgery in the
LPS group for patients with benign splenic tumours
and traumatic splenic rupture in our study, previous
research has reported a certain probability of conver-
sion to OPS [8]. Regarding the comparative analysis
of postoperative general data, the LPS group demon-
strated a lower frequency of postoperative analgesia
and a shorter postoperative exhaust time compared

219




Shuming Zeng, Weiwei Wang, Wenying Chen, Jianbo Xiao

Table VI. Postoperative inflammatory data of the benign splenic tumour group

Factors Days OPS group LPS group F interactive’ Fime! F rreatment !
(n =20) (n=30) P iteractive VAlUE P ime Value Prreatmen: Value
White blood cell 1d® 16.98 +1.41 13.22 +2.13 211.541/< 0.001 146.542/< 0.001 134.112/< 0.001
count [x10%/1 3d° 1234 42.78 10.21+3.21
5dP 8.45 +1.12 8.21+1.98
WLR 1da 22.34 +4.31 12.57 +4.89 214.211/< 0.001 123.441/< 0.001 231.341/< 0.001
3d? 16.45 +5.32 11.34 +3.21
5dP 7.23 £1.21 6.45 +1.03
NLR 1d® 16.42 £5.34 11.33 £3.47 135.452/< 0.001 321.323/< 0.001 123.212/< 0.001
3d° 13.31+4.31 9.34 +4.64
5d° 4.31+2.14 4.56 +1.87
PLR 1dP 210.45 +56.24 202.41 £56.21 1.634/0.992 2.132/0.947 2.534/0.944
3dP 189.41 +45.56 178.481 +67.53
5dP 201.45 +89.45 220.431+79.63
MLR 1da 1.45 +0.34 0.93 £0.28 221.342/< 0.001 143.563/< 0.001 175.841/< 0.001
3d? 1.32 +0.32 0.78 +0.12
5d° 0.69 +0.42 0.56 +0.32
CRP 1d® 47.59 +11.48 36.49 +10.34 78.159/0.001 103.381/0.001 110.392/0.001
3d° 23.42 £7.59 14.69 +6.62
5dP 9.62 +4.20 6.64 £3.36
PCT 1d® 3.11+0.47 2.47 +0.41 123.581/0.001 61.244/0.001 90.678/0.001
3d° 1.58 +0.43 1.21+0.44
5dP 0.79 £0.13 0.61+0.22
IL-6 1da 32.48 £10.30 26.79 +8.58 78.592/0.001 99.401/0.001 121.492/0.001
3d? 16.33 +6.40 11.04 £6.43
5d° 4.11+2.43 3.73£1.32

WLR - white blood cell/lymphocyte ratio, NLR — neutrophil/lymphocyte ratio, PLR — platelet/lymphocyte ratio, MLR — monocyte to lymphocyte ratio,
CRP - C-reactive protein, PCT — procalcitonin, IL-6 — interleukin-6. °The difference between the 2 groups was statistically significant, *There was no statistically

significant difference between the 2 groups.

to the OPS group for both diseases. This finding is
consistent with conclusions drawn from prior com-
parative studies on laparoscopic and open surgery,
where laparoscopic surgery patients experienced
milder postoperative pain and a swifter recovery of
gastrointestinal function [16, 17]. Importantly, LPS
involves a significantly smaller surgical incision than
OPS, resulting in reduced postoperative pain for pa-
tients and enabling earlier mobilisation.

Unlike previous studies in different medical
fields where laparoscopic surgery often resulted in
shorter postoperative hospital stays [16-18], our
study found no statistically significant difference in
postoperative hospital stay between the 2 groups
of patients with benign tumours and splenic rup-
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ture. This aligns with prior research on LPS, which
also reported prolonged hospital stays for patients
[8, 19]. The primary reason lies in the longer healing
duration and increased leakage associated with the
splenic section after partial splenectomy, necessitat-
ing prolonged drainage tube retention. Consequent-
ly, the extension of extubation time translates into
an elongation of postoperative hospitalisation. It is
worth noting that the advantage of minimally inva-
sive LPS may not manifest in shorter hospital stays.

Higher values of NLR, PLR, WLR, and MLR corre-
spond to a heightened level of inflammation within
the body [20-24]. Studies by Bergstrdm et al. [25]
and Aminsharifi et al. [26] demonstrated that mini-
mally invasive surgery induces a lesser inflammatory

Videosurgery and Other Miniinvasive Techniques 2, June/2024



Clinical comparative study of laparoscopic partial splenectomy and open partial splenectomy

response due to reduced surgical trauma compared
to open surgery. The study by Sim et al. [23] affirmed
that the postoperative increase in the inflammato-
ry biomarker NLR during laparoscopic hysterectomy
was lower than that observed in the open hysterec-
tomy group. The study by Hosseini et al. [27] showed
that NLR and PLR markers suggest that laparoscop-
ic surgery may be a preferable choice for colorectal
surgery over open surgery due to a lower induction
of inflammation. A study by Zheng et al. [24] demon-
strated that minimally invasive distal pancreatecto-
my (MIDP) significantly reduces NLR compared to
open distal pancreatectomy.

In this study, the white blood cell count, WLR,
NLR, and MLR of patients in the OPS group were
higher than those in the LPS group on the first and
third days, with no statistically significant difference
on the fifth day. This finding aligns with previous re-
search, as OPS entails a larger incision and consider-
able damage to the abdominal wall structure. Intra-
operative movement of the spleen during OPS may
exacerbate spleen damage and significantly disturb
other organs within the abdominal cavity. Converse-
ly, LPS involves a smaller abdominal wall incision,
and laparoscopy allows for an expanded surgical
field of view, facilitating precise operations [28]. The
reduced surgical trauma associated with LPS results
in a lower induction of inflammation. However, there
was no statistically significant difference in PLR be-
tween the LPS and OPS groups on the first, third,
and fifth days after surgery for both diseases. One
possible explanation is that partial splenectomy
may lead to a more significant increase in platelet
count compared to other non-splenic surgeries. This
increase in platelet count is not primarily linked to
postoperative inflammation but is mainly attributed
to a decrease in platelet exchange pools within the
spleen [29].

Of course, there are also certain shortcomings in
this study. Firstly, as a retrospective study, this study
did not use methods such as randomisation and
blinding; Secondly, due to the high surgical difficul-
ty and narrow indication range of partial splenecto-
my for benign splenic tumours and splenic rupture,
the number of cases is relatively small; Due to data
limitations in the retrospective study, other immune
indicators and first time out of bed activity time
were not analysed. Further exploration is needed
in the future, striving to achieve large sample and
multi-centre research.

Videosurgery and Other Miniinvasive Techniques 2, June/2024

Conclusions

LPS demonstrates significant advantages over
OPS in terms of minimal surgical trauma, reduced
early postoperative inflammatory response, mild-
er wound pain, and faster recovery of gastroin-
testinal function. These findings underscore the
potential benefits of LPS in patients with benign
splenic tumours and traumatic splenic rupture.
Future research could explore additional clinical
outcomes and long-term follow-up data to further
evaluate the efficacy and safety of LPS compared
to OPS.
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