QWi

andtesmvetona T e

Surgical Endoscopy (2021) 35:367-373

https://doi.org/10.1007/s00464-020-07410-0 7,

BN

=

Check for
updates

Laparoscopic partial splenectomy with temporary occlusion
of the trunk of the splenic artery in fifty-one cases: experience
at a single center

Guoqing Ouyang'2® . Yongbin Li3 - Yungiang Cai® - Xin Wang? - He Cai? - Bing Peng'-*3

Received: 18 July 2019 / Accepted: 30 January 2020 / Published online: 12 February 2020
© Springer Science+Business Media, LLC, part of Springer Nature 2020

Abstract

Background Laparoscopic partial splenectomy (LPS) for splenic benign space-occupying lesions has been reported by many
researchers; however, few studies have described methods to control intraoperative bleeding. Trustworthy experience in LPS
with a satisfactory intraoperative hemorrhage control technique is therefore necessary. The current study aims to present our
experience in LPS with temporary occlusion of the trunk of the splenic artery for controlling intraoperative bleeding with a
large sample of 51 cases and to evaluate the safety, feasibility, and reproducibility of this technique.

Methods Fifty-one patients from August 2014 to April 2019 who underwent LPS in our institution were retrospectively
analyzed. Surgical techniques were described in detail.

Results All patients had successfully undergone LPS with temporary occlusion of the trunk of the splenic artery. Conversions
to open surgery, hand-assisted laparoscopic splenectomies, or blood transfusions were not needed. The operative time was
94.75 + 18.91 min, the estimated blood loss was 71.13 +53.87 ml, and the volume of resected spleen was 34.75+12.19%.
The range of postoperative stays was 4—14 days. One female patient (2%, 1/51) suffered from postoperative complications.
No perioperative mortality, incision infections, postoperative pancreatic fistulas (POPFs), splenic infarctions, or portal/
splenic vein thromboembolic events occurred.

Conclusion LPS is an effective spleen-preserving surgery. Although there are many other bleeding control methods, tem-
porarily occluding the trunk of the splenic artery was found to be a safe, feasible, and reproducible technique in LPS. The
outcomes of this technique and the efficacy of splenic parenchyma preservation are acceptable.
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Half a century ago, the spleen was considered an unneces-
sary and unessential organ, and total splenectomy was the
routine surgery for spleen trauma or splenomegaly [1]. How-
ever, severe complications after total splenectomy, such as
overwhelming postsplenectomy infections (OPSIs), portal/
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splenic vein thromboembolic events, pulmonary arterial
hypertension, and immune responses to malignant tumors,
gradually became major concerns among surgical communi-
ties [1-4]. According to the literature, patients suffer from
asplenia and hyposplenic states after total splenectomy,
which might damage the immune system and anti-infection
functions of the human body over the life of the patient [2, 3,
5]. Basic science studies have demonstrated that T cells and
B cells might contribute to preserving a spleen-dependent
immune response following partial splenectomy [6, 7]. Some
researchers have found that the volume/weight of the rem-
nant spleen should not be less than 25% and should have
adequate arterial perfusion to maintain its efficient function-
ing [8, 9]. Partial splenectomy has been more widely adapted
in an effort to preserve splenic immune function.
Laparoscopic partial splenectomy (LPS) as an alterna-
tive to open surgery was first reported by Uranus in his
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pioneering work experimenting on animals in 1995 [10];
it was soon successfully applied to humans as a safe and
effective surgery by Poulin [11]. However, due to the com-
plicated blood supply of the spleen and challenging lapa-
roscopic skills required in LPS, intraoperative hemorrhage
became an obstacle to the comprehensive application of
LPS. Therefore, methods to control intraoperative bleeding
in LPS is a hot topic.

We perform a retrospective review of a cohort of 51
patients who underwent LPS from August 2014 to April
2019 at our institution. Median follow-up was 28 months
(range 3—56 months). In the current study, we aim to share
our experience with this procedure and to explore the safety,
feasibility, and reproducibility of this intraoperative bleeding
control technique.

Materials and methods
Patients

Fifty-one patients from August 2014 to April 2019 met the
criteria for this study. All patients were postoperatively fol-
lowed up after a median of 28 (range 3—56) months. No
patients were lost to follow-up and there was no radiographic
evidence of recurrence over the follow-up period. Every
patient was routinely administered prophylactic antibiotics
preoperatively 15 min before the start of LPS. Patient demo-
graphics, spleen size, lesion size, operative time, estimated
blood loss, volume of the resected spleen, postoperative hos-
pital stay, 1, 3, and 12 months postoperative CT scan, among
others, were collected from inpatient or outpatient medical
records. This study was approved by the Review Board of
West China Hospital, Sichuan University. Written informed
consent was obtained from all patients before the operation.

Indications

(1) Patients were diagnosed with benign space-occupying
splenic lesions on ultrasonography or contrast-enhanced
computed tomography after presenting with either abdomi-
nal pain or distention. The lesions were peripherally located
in either the superior or inferior pole, and spleens were noted
to be no larger than 20 cm; (2) preoperative serological
tumor biomarkers such as alpha-fetoprotein (AFP), carci-
noembryonic antigen (CEA), and carbohydrate antigen 19-9
(CA19-9) were normal; (3) no systemic coagulopathy; (4) no
inflammation of the abdominal wall; (5) preoperative white
blood cell count, hemoglobin, platelet count, preoperative
prothrombin time (PT), and active partial prothrombin time
(APTT) were in the normal range.
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Contraindications

(1) Patients with malignant tumors at other sites, leading to
high suspicion of metastasis in the spleen; (2) patients with
systemic coagulopathy or abdominal wall infection; (3) mas-
sive splenomegaly > 25 cm and hypersplenism secondary to
liver cirrhosis; (4) splenomegaly subsequent to hematologic
and myeloid diseases.

Surgical techniques

Surgical technique was consistent across all patients. The
patient was placed under general anesthesia and placed on
a right semilateral decubitus position with the left side of
the patient’s body elevated 20 to 30 degrees. The operating
table was tilted in a reverse Trendelenburg position. Pneu-
moperitoneum was established and maintained at a pressure
level of 12-14 mmHg (1 mmHg=0.133 kPa). Four ports
were placed according to our previous description [12, 13].
Briefly, a 10 mm umbilical port was for the laparoscope and
two 5 mm ports and one 12 mm port were the working ports.
The peritoneal cavity was carefully inspected to exclude the
presence of malignant tumors. An anterior approach with
four-modular steps was adopted: (1) mobilization: the left
side of the greater omentum up to the short gastric vessels
was opened along the greater curvature by an ultrasonic scal-
pel, the lesser sac was entered and the portion of perisplenic
attachments to be resected was mobilized near the spleen;
(2) occlusion of the splenic artery and vascular dissection:
the splenic hilum was exposed, and if an accessory spleen
was found in the splenic hilum area, it was removed; the
posterior peritoneum at the superior border of the pancreas
in the lesser sac was opened, the trunk of the spleen artery
was meticulously dissected and was temporary occluded by
a laparoscopic bulldog clip for controlling the blood sup-
ply to the spleen (Fig. 1). The segmental branches of the

Fig. 1 Intraoperative figure demonstrates a laparoscopic bulldog clip
is used to occlude the trunk of the splenic artery at the superior bor-
der of the pancreas
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splenic artery and vein supporting the part of spleen to be
resected were carefully mobilized with the lobar branches
preserved. Each segmental branch was clipped with three
hem-o-lok clips or ligated three times near the splenic hilum
and then severed between the distal two clips or ligations.
In this process, caution must be taken to keep the capsula
pancreatis and pancreatic tail intact to avoid a postopera-
tive pancreatic fistula (POPF). After devascularization of
the part of the spleen to be resected, the bulldog clip was
intermittently released, and a well-defined cyanotic demar-
cation line was clearly visualized on the splenic surface
and was marked by electrocautery; (3) splenic parenchyma
transection: the trunk of the splenic artery continued to be
occluded, the tumor margin was determined to be > 1 cm
to the demarcation line by laparoscopic ultrasonography,
and the splenic parenchyma, including the lesion at least
1 cm distal away from the ischemic line, was transected
with an ultrasonic scalpel. The bulldog clip was released,
the splenic cut edge was observed and adequate blood sup-
ply to the remnant spleen was ascertained. Oozing of the
cut edge was controlled by bipolar electrocautery. Collagen
fleece (Ethicon Inc., U.S.A) was used to seal the cut edge;
(4) specimen retrieval: the specimen was introduced into a
sterilized waterproof retrieval bag and was fragmented with
forceps, the resulting blood was suctioned, and the bag was
removed via the 12 mm port. A drain was placed near the
splenic remnant in case of suspected injury to the pancreas.
Then, pneumoperitoneum was evacuated, and the ports were
sutured.

Results
Demographics and preoperative data

As shown in Table 1, 15 male (29.4%) and 36 female (70.6%)
patients underwent LPS with the splenic artery occluding
technique during the study period, with a median age of 39
(range 13-66) years. Of the 51 patients with a fast-growing
mass, 20 (39.2%) patients had pain and 31 (60.8%) patients
had distention at the upper left quadrant, 33 patients (64.7%)
had lesions at the upper pole, and 18 patients (35.3%) had
lesions at the lower pole. The maximum longitudinal diam-
eter of the spleen was 13.57 +£2.58 cm, and the maximum
lesion size was 5.54 +2.13 cm. Two patients had had previ-
ous abdominal surgery.

Intraoperative data and postoperative outcomes

As shown in Table 2, two cases (3.9%) had undergone con-
comitant laparoscopic cholecystectomy (LC) for chronic
cholecystitis. The Operative time was 94.75 + 18.91 min,
the estimated blood loss was 71.13 +53.87 ml, and the

Table 1 Demographics and preoperative data

Variable Mean =+ SD, or median (interquar-
tile range), or number (percent-
age)

Age, year 39 (13~66)

Gender

Male 15 (29.4%)

Female 36 (70.6%)
Complaint

Pain 20(39.2%)

Distention 31(60.8%)
Lesion location

Upper pole 33 (64.7%)

Lower pole 18 (35.3%)
Splenic size, cm 13.57+2.58

Range 10-25*
Lesion size, cm 5.54+2.13

Range 2-11
Previous abdominal surgery

Yes 2 (3.9%)

No 49 (96.1%)

In this case series, an ingrown lesion at the upper middle pole was
found in one male patient. The maximum longitudinal diameter of
the lesion was measured up to 11 cm; however, approximately 3 cm
normal spleen tissue was remained at the upper pole, which was diffi-
cultly to acquire a precise measurement of the maximum longitudinal
diameter of the spleen size. We measured the maximum longitudinal
diameter of his spleen size included the lesion up to nearly 25 cm;
however, his remnant spleen was almost normal sized, so he was also
included in this study

volume of resected spleen was 34.75+12.19%. No
conversion to open surgery or hand-assisted splenec-
tomy occurred. Blood transfusions were not needed. The
length of postoperative stay was 6.98 +2.26 days. Patho-
logic outcomes were nonparasitic cyst (n =20, 39.2%),
lymphangioma (n =14, 27.5%), angioma/hemangioma
(n=11, 21.6%), littoral cell angioma (n=4, 7.8%),
chronic granulomatous (n=1, 2%), and sclerosing angi-
omatoid nodular transformation (n=1, 2%). With the
exception of one female patient (2%, 1/51) suffering from
splenic wound bleeding and pleural effusion, all patients
recovered uneventfully. The diagnosis of wound bleeding
was based on the observation of approximately 200 ml of
bloody fluid from the drain tube on postoperative day 3;
however, the patient was not symptomatic, her blood pres-
sure remained stable and her hemoglobin was greater than
110 g/L. Abdominal ultrasound found no fluid collec-
tion in the peritoneal cavity, and the drain slowly became
clear within two days of conservative treatment. In the
meantime, her pleural effusion needed an ultrasound-
guided percutaneous aspiration to relieve her dyspnea.
There was no incidence of Perioperative perioperative
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Table 2 Intraoperative and postoperative data

Variable Mean + SD, or median (inter-
quartile range), or number
(percentage)
Operation
LPS 49 (96.1%)
LPS+LC 2(3.9%)
Operative time, min 94.75+18.91
Range 50-140
Estimated blood loss, ml 71.13+53.87
Range 10-200
Volume of resected spleen, % 34.75+12.19
Range 20-60
Postoperative stay, days 6.98+2.26
Range 4-14
Pathology
Lymphangioma 14 (27.5%)
Nonparasitic cyst 20 (39.2%)
Angioma/hemangioma 11 (21.6%)
Littoral cell angioma 4 (7.8%)
Chronic granulomatous 1 2%)
SANT 1 2%)
Complications
Pleural effusion 1 2%)
Post-operation bleeding 1 (2%)

POPF 0
Splenic infarction 0
Incision infection 0

0

Port/splenic thromboembolic
events

SANT sclerosing angiomatoid nodular transformation, POPF postop-
erative pancreatic fistula, LPS laparoscopic partial splenectomy, LC
laparoscopic cholecystectomy

mortality, surgical site infections, POPF, splenic infarc-
tions, or portal/splenic vein thrombosis.

Follow-up data

All patients were followed up at the outpatient department
1, 3, and 12 months postoperatively by an upper abdomi-
nal CT scan according to our follow-up plan. All patients
endorsed resolution of their presenting symptoms, and
no disease recurrence was noted radiographically. In
addition, no splenic artery pseudoaneurysm, strictures,
or atresia were observed. Regeneration of the remnant
spleen was seldom observed in this case series through
the 12-month follow-up CT scan. After 12 months,
patients were followed up through telephone interviews.
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Discussion

Recognition of the pivotal role of the spleen has led sur-
geons to perform spleen-preserving surgery whenever
possible. For some time, open partial splenectomy was a
choice for splenic function preservation; however, it was
associated with severe postoperative pain and cosmetic
disadvantages. Splenic cyst fenestration was capable of
conserving remnant splenic parenchyma as much as pos-
sible, but the recurrence rate was very high [14]. Based on
these considerations, LPS, which has been applied in many
high-volume minimal invasive centers for more than two
decades, has been verified by many researchers as a safe,
feasible, and reproducible surgery for spleen preservation
in experienced hands [12, 13, 15-20]. Intraoperative hem-
orrhage, however, hindered its comprehensive application
and was a cause of conversion.

In 2015, Han et al.performed temporary occlusion of
the splenic artery on six patients to reduce bleeding of the
wound in LPS; however, the device used to perform the
occlusion was not present in their study [18]. Borie intro-
duced a surgical technique in LPS that, similar to ours,
needed to isolate the splenic artery along the upper bor-
der of the pancreas. However, unlike ours, he controlled
the splenic artery by a vessel loop encircling the artery,
which could be clipped when needed to afford temporary
arterial occlusion [21]. Patrzyk and his colleagues used a
detachable endoscopic vessel clip to temporarily clamp the
main splenic artery and vein in three patients during LPS,
and they concluded that the detachable endoscopic vessel
clip could allow ideal control of bleeding [22]. Preopera-
tive embolization [11, 22, 23] and intraoperative radiofre-
quency ablation [24, 25] were adopted by some researchers
to control hemorrhage in LPS; however, the abdominal
pain postembolization or the thick rim of necrotic tis-
sue after ablation made these techniques less applicable.
Hand-assisted laparoscopic partial splenectomy (HALPS)
was reported by Okano as a safe and bloodless surgery
for selected patients [26]. Balaphas et al. compared the
safety, and feasibility of robotic-assisted partial splenec-
tomy with LPS and found that robotic procedure may be
an interesting technical option for reducing intraoperative
hemorrhage [19]. However, the disadvantages of these
techniques, such as extra incisions for HALPS or expen-
sive costs for robotic procedure, have impeded populari-
zation of these techniques. Although results of the afore-
mentioned studies were favorable, their sample sizes were
small and further studies are warranted.

According to Liu’s research, each segmental artery
supplies blood to the corresponding segment in a wedge
shape, intersegmental planes are relatively avascular, and
95% of the trunk of the splenic artery is suprapancreatic
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[27]. This anatomic knowledge of the splenic vasculature
combined with our experience in vascular reconstruction
in laparoscopic pancreaticoduodenectomy [28] made us try
to apply a laparoscopic bulldog clip to occlude the trunk
of the splenic artery at the superior border of the pancreas
before the segmental branches were served. Bulldog clips
are commonly used in laparoscopic surgeries to temporar-
ily control the vasculature or the bile duct, and they can
be placed or removed conveniently. This technique was
able to provide a clear operative field, which facilitated
the modular steps and reduced possibilities of damage to
the splenic artery and the pancreas. In the present study,
we successfully used a bulldog clip to occlude the trunk of
the splenic artery prior to dissecting the segmental arter-
ies and transecting the splenic parenchyma in 51 patients
with LPS and found that this technique was simple and
easy to master.

Teperman found that three hours of warm splenic
ischemia would result in splenic necrosis in dogs and
defined the safely occlusive time of the trunk of the splenic
artery for humans as one hour, which allows sufficient time
for most splenic surgical procedures [29]. We often com-
pleted dissecting the segmental branches and transecting
the splenic parenchyma to be resected in no more than
one hour, which was within the safe warm ischemic time
proposed by Teperman. Although temporary occluding
the trunk of the splenic artery in our study did not induce
splenic infarction, concerns about whether occluding the
artery might cause damage to the vasculature still existed.
We followed up patients up to 12 months postoperatively
by upper abdominal CT scan but found no pseudoaneu-
rysms, strictures, atresia, or evidence of distal embolic
events.. Based on these observational results, we prudently
suggest that occluding the trunk of the splenic artery for
up to one hour is safe.

Remnant splenic volume is related to the immune sys-
tem and was determined by the volume of the resected
spleen; however, consensus on how to measure the volume
of the resected spleen had never been reached. Based on
the suggestion proposed by the clinical practice guide-
lines of the European Association for Endoscopic Surgery
(EAES), the volume of the resected spleen was estimated
by the ratio of the total volume subtracted by the reserved
volume to the total volume in the current study. The total
volume was represented by the maximum longitudinal
diameter, which was measured through preoperative CT
scan imaging, and the reserved volume was shown by the
maximum longitudinal diameter, which was measured
intraoperatively using a sterile ruler [30]. In the present
study, the remnant splenic volume was estimated to be
40% to 80%; in other words, the resected volume of the
splenic parenchyma was 20% to 60%. On the basis of the

volume/weight of the remnant spleen, which must not be
less than 25% [8, 9], our remnant splenic volume was suffi-
cient for maintaining immune and anti-infection functions.

Liu reviewed 44 studies from 1995 to 2018, which
include 252 patients who had undergone LPS, and dem-
onstrated that the ranges of operative time and estimated
blood loss were 50-225 min and 0-1200 ml, respectively
[16]. According to Liu’s description, 3.5% (8/231) of
patients needed blood transfusions, the conversion rate was
3.6% (9/252: 3 patients converted to open partial surgery, 1
patient converted to open total splenectomy, and 5 patients
converted to laparoscopic total splenectomy). Postopera-
tive complications were observed in 10.7% (27/252) with
fluid collection as the most common postoperative com-
plication, overall mortality was 0% (0/252), and the length
of postoperative stay varied from 1 to 11 days [16]. In the
current study, 51 patients had successfully undergone LPS
with temporary occlusion of the trunk of the splenic artery.
The range of operative time was 50—140 min, and the esti-
mated blood loss was 10-200 ml, which were superior
to those of most other studies. Therefore, dissecting and
occluding the trunk of the splenic artery did not extend
the operative time. Owing to the decreased splenic paren-
chyma bleeding, we spent less time in hemostasis, and
accordingly, the operative time was reduced. Moreover,
our results showed that conversion to other surgery or
blood transfusions was not needed. The length of postop-
erative stay ranged from 4 to 14 days, and only one female
patient (2%, 1/51) suffered from postoperative complica-
tions. Meanwhile, no perioperative mortality, incision
infections, POPFs, splenic infarctions, or portal/splenic
vein thromboembolic events occurred. Compared with
Liu’s results, our outcomes were acceptable.

Two patients suffered from recurrence of previous
laparoscopic fenestration or laparoscopic partial inci-
sion surgery for spleen nonparasitic cysts in other institu-
tions and had successfully undergone LPS in the current
study. The operative times for these patients were 140 min
and 125 min, respectively. However, by using our artery
occluding technique, the estimated blood loss was 100 ml
and 50 ml, respectively. Therefore, a previous laparo-
scopic splenic surgery was not a contraindication in our
institution.

There were some limitations in the present study. First,
this was a retrospective study. Second, the postoperative
stay of 4 to 14 days was slightly longer for minimally inva-
sive surgery, which was partly due to the Chinese Medi-
cal Insurance System. Patients were discharged after their
incision had healed sufficiently. Third, this experience was
from a single-center, and although our follow-up period
was as long as 56 months, it was not long enough; whether
OPSI after LPS will take place is unkown.
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Conclusion

In summary, LPS is an effective spleen-preserving surgery.
Although there are many other effective bleeding control
methods, temporary occluding the trunk of the splenic
artery in LPS was found to be a safe, feasible, and repro-
ducible technique. The outcomes of this technique and the
efficacy of splenic parenchyma preservation are accept-
able. However, splenic benign lesions are rare entities,
multicenter randomized collaborative studies and well-
designed follow-ups are required to confirm these findings.

Acknowledegments

The authors would like to thank Dr. Shashi Shah for pro-
viding language help.

Author contributions GO designed and wrote the study; YL and GO
collected the data. YC, XW and HC analyzed the data. BP made the
final approval of the version to be published.

Funding This study has not been funded.

Compliance with ethical standards

Disclosures Drs. Guoging Ouyang, Yongbin Li, Yungiang Cai, Xin
Wang, He Cai, and Bing Peng have no conflicts of interest or financial
ties to disclose.

References

1. Kiristinsson SY, Gridley G, Hoover RN, Check D, Landgren O
(2014) Long-term risks after splenectomy among 8,149 can-
cer-free American veterans: a cohort study with up to 27 years
follow-up. Haematologica 99(2):392-398

2. Di Sabatino A, Carsetti R, Corazza GR (2011) Post-splenectomy
and hyposplenic states. Lancet 378(9785):86-97

3. Schilling RF (1997) Spherocytosis, splenectomy, strokes, and
heat attacks. Lancet 350(9092):1677-1678

4. Lucas CE (1991) Splenic trauma. Choice of management. Ann
Surg 213(2):98-112

5. Hansen K, Singer DB (2001) Asplenic-hyposplenic overwhelm-
ing sepsis: postsplenectomy sepsis revisited. Pediatr Dev Pathol
4(2):105-121

6. Tracy ET, Haas KM, Gentry T, Danko M, Roberts JL, Kurtzberg
J, Rice HE (2011) Partial splenectomy but not total splenectomy
preserves immunoglobulin M memory B cells in mice. J Pediatr
Surg 46(9):1706-1710

7. Wolf HM, Eibl MM, Georgi E, Samstag A, Spatz M, Uranus S,
Passl R (1999) Long-term decrease of CD4+CD45RA+ T cells
and impaired primary immune response after post-traumatic
splenectomy. Br J Haematol 107(1):55-68

@ Springer

9.

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Goldthorn JF, Schwartz AD, Swift AJ, Winkelstein JA (1978)
Protective effect of residual splenic tissue after subtotal sple-
nectomy. J Pediatr Surg 13(6D):587-590

Bader-Meunier B, Gauthier F, Archambaud F, Cynober T, Mielot
F, Dommergues JP, Warszawski J, Mohandas N, Tchernia G
(2001) Long-term evaluation of the beneficial effect of subtotal
splenectomy for management of hereditary spherocytosis. Blood
97(2):399-403

Uranus S, Pfeifer J, Schauer C, Kronberger L, Rabl H, Ranftl G,
Hauser H, Bahadori K (1995) Laparoscopic partial splenic resec-
tion. Surg Laparosc Endosc 5(2):133-136

Poulin EC, Thibault C, DesCoteaux JG, Cote G (1995) Partial
laparoscopic splenectomy for trauma: technique and case report.
Surg Laparosc Endosc 5(4):306-310

Wang X, Wang M, Zhang H, Peng B (2014) Laparoscopic partial
splenectomy is safe and effective in patients with focal benign
splenic lesion. Surg Endosc 28(12):3273-3278

Li H, Wei Y, Peng B, Li B, Liu F (2017) Feasibility and safety
of emergency laparoscopic partial splenectomy: a retrospective
analysis. Medicine (Baltimore) 96(16):e6450

Schier F, Waag KL, Ure B (2007) Laparoscopic unroofing of
splenic cysts results in a high rate of recurrences. J Pediatr Surg
42(11):1860-1863

Uranues S, Grossman D, Ludwig L, Bergamaschi R (2007) Lapa-
roscopic partial splenectomy. Surg Endosc 21(1):57-60

Liu G, Fan Y (2019) Feasibility and safety of laparoscopic partial
splenectomy: a systematic review. World J Surg 43(6):1505-1518

. de la Villeon B, Zarzavadjian Le Bian A, Vuarnesson H, Munoz

Bongrand N, Halimi B, Sarfati E, Cattan P, Chirica M (2015)
Laparoscopic partial splenectomy: a technical tip. Surg Endosc
29(1):94-99

Han XL, Zhao YP, Chen G, Wu WM, Dai MH (2015) Laparo-
scopic partial splenectomy for splenic hemangioma: experience
of a single center in six cases. Chin Med J (Engl) 128(5):694-697
Balaphas A, Buchs NC, Meyer J, Hagen ME, Morel P (2015)
Partial splenectomy in the era of minimally invasive surgery:
the current laparoscopic and robotic experiences. Surg Endosc
29(12):3618-3627

Hery G, Becmeur F, Mefat L, Kalfa D, Lutz P, Lutz L, Guys JM,
de Lagausie P (2008) Laparoscopic partial splenectomy: indica-
tions and results of a multicenter retrospective study. Surg Endosc
22(1):45-49

Borie F (2016) Laparoscopic partial splenectomy: surgical tech-
nique. J Visc Surg 153(5):371-376

Patrzyk M, Glitsch A, Hoene A, von Bernstorff W, Heidecke
CD (2011) Laparoscopic partial splenectomy using a detachable
clamp with and without partial splenic embolisation. Langenbecks
Arch Surg 396(3):397-402

Zheng L, Deng C, LiJ, Wang L, You N, Wu K, Wang W (2018)
Treatment of hemangioma of the spleen by preoperative partial
splenic embolization plus laparoscopic partial splenectomy: a case
report. Medicine (Baltimore) 97(17):e0498

Khelif K, Maassarani F, Dassonville M, Laet MH (2006) Lapa-
roscopic partial splenectomy using radiofrequency ablation for
nonparasitic splenic cysts in two children. J Laparoendosc Adv
Surg Tech A 16(4):414—417

Gumbs AA, Bouhanna P, Bar-Zakai B, Briennon X, Gayet B
(2008) Laparoscopic partial splenectomy using radiofrequency
ablation. J Laparoendosc Adv Surg Tech A 18(4):611-613
Okano K, Kakinoki K, Suto H, Oshima M, Akamoto S, Hagiike
M, Usuki H, Suzuki Y (2011) Hand-assisted laparoscopic partial
splenectomy using an endopath monopolar sealer. Surg Laparosc
Endosc Percutan Tech 21(6):¢291-294

Liu DL, Xia S, Xu W, Ye Q, Gao Y, Qian J (1996) Anatomy of
vasculature of 850 spleen specimens and its application in partial
splenectomy. Surgery 119(1):27-33



Surgical Endoscopy (2021) 35:367-373

373

28.

29.

30.

Cai Y, Gao P, Li Y, Wang X, Peng B (2018) Laparoscopic pan-
creaticoduodenectomy with major venous resection and recon-
struction: anterior superior mesenteric artery first approach. Surg
Endosc 32(10):4209-4215

Teperman SH, Whitehouse BS, Sammartano RJ, Rojas-Corona
R, Poulis D, Boley SJ (1994) Bloodless splenic surgery: the safe
warm-ischemic time. J Pediatr Surg 29(1):88-92

Habermalz B, Sauerland S, Decker G, Delaitre B, Gigot JF, Lean-
dros E, Lechner K, Rhodes M, Silecchia G, Szold A et al (2008)

Laparoscopic splenectomy: the clinical practice guidelines of
the European Association for Endoscopic Surgery (EAES). Surg
Endosc 22(4):821-848

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Laparoscopic partial splenectomy with temporary occlusion of the trunk of the splenic artery in fifty-one cases: experience at a single center
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Materials and methods
	Patients
	Indications
	Contraindications
	Surgical techniques

	Results
	Demographics and preoperative data
	Intraoperative data and postoperative outcomes
	Follow-up data

	Discussion
	Conclusion
	Acknowledegments
	References




