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Splenic vessel patency: is it real menace to perform
laparoscopic splenic vessel-preserving distal
pancreatectomy

Dae Joon Park, In Woong Han, Sang Hyup Han, Sun Jong Han, Young Hun You, Young Ju Rhu, Jin Seok Heo,
Seong Ho Choi, Dong Wook Choi

Department of Surgery, Samsung Medlical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: This study compared the patency of the splenic vessels between laparoscopic and open spleen and splenic
vessel-preserving distal pancreatectomy.

Methods: We retrospectively reviewed a database of 137 patients who underwent laparoscopic (n = 91) or open (n = 46)
spleen and splenic vessel-preserving distal pancreatectomy at a single institute from 2001 through 2015. Splenic vessel
patency was assessed by abdominal computed tomography and classified into three grades according to the degree of
stenosis.

Results: The splenic artery patency rate was similar in both groups (97.8 vs. 95.7%, P = 0.779). Also, the splenic vein patency
rate was not significantly different between the 2 groups (74.7% vs. 82.6%, P = 0.521). Postoperative wound complication
was significantly lower in the laparoscopic group (19.8% vs. 28.3%, P = 0.006), and hospital stay was significantly shorter
in the laparoscopic group (7 days vs. 9 days, P = 0.001) than in the open group. Median follow-up periods were 22 months
(3.7-96.2 months] and 31.7 months (4-104 months) in the laparoscopic and open groups, respectively.

Conclusion: Laparoscopic distal pancreatectomy showed good splenic vessel patency as well as open distal
pancreatectomy. For this reason, splenic vessel patency is not an obstacle in performing laparoscopic splenic vessel-

preserving distal pancreatectomy.
[Ann Surg Treat Res 2019;96(3):101-106]
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INTRODUCTION

Laparoscopic distal pancreatectomy is a feasible and safe
operation for benign and premalignant lesions in the pancreas
body and tail [1,2]. It results in shorter hospital stay and fewer
postoperative complications than open distal pancreatectomy
[1-5]. Preservation of the spleen is preferred through distal

pancreatectomy for benign or borderline malignant lesions
because of the immunologic and hematologic function of the
spleen [6]. Also, many surgeons attempt to preserve the splenic
vessel because of the significantly high splenic infarct and
gastric varices risks shown in splenic vessel-sacrificing distal
pancreatectomy [7-12]. Two to fourteen percent of splenic vessel-
sacrificing distal pancreatectomy were reported requiring
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splenectomy for splenic complication [11,12]. There were some
studies regarding comparisons of splenic vessel patency after
distal pancreatectomy between open and laparoscopic group;
however, some discrepancies existed among them [3,13,14]. As
a result, the purpose of this study is to compare splenic vessel
patency after laparoscopic or open splenic vessel-preserving
distal pancreatectomy.

METHODS

Patients and clinical variables
All the patients who underwent spleen and splenic vessel-

preserving distal pancreatectomy from November 2001 to
December 2015 at Samsung Medical Center were retrospectively
reviewed. The indication of spleen and splenic vessel-
preserving distal pancreatectomy was benign or borderline
malignant pancreatic tumors located at the tail, the body, or
the neck according to the preoperative radiological imaging.
There were no indications for laparoscopic or open surgery
in this study. The method of surgery was determined by
the preference of the surgeon and the patient. Among all
patients, 46 patients received open and 91 patients received
laparoscopic distal pancreatectomy. All patients who received
distal pancreatectomy were routinely assessed via abdominal
CT before discharge and follow-up CT scans were performed
at least after 3 months after operation. None of the patients
underwent chemoradiation during the follow-up period. The
Institutional Review Board (IRB) at Samsung Medical Center
approved the exemption of this retrospective study (approval
number: 2018-08-008). Written informed consent was waived
by the IRB.

Operative procedure by laparoscopic method
The patients were placed in the supine position and support

a gel bar under the back for left-sided elevation. The sites of
port insertion were umbilicus (12 mm), subxiphoid (5 mm), left
lower quadrant (12 mm), left subcostal (5 mm). After partial
omentectomy, identifying tumor location was performed if
needed using intraoperative ultrasonography. Also, superior
and inferior borders of the body of the pancreas were the first
to be dissected until a window between the splenic vessels and
posterior border of the pancreas was visible. This procedure

allows a nylon tape to be applied around the pancreas for
transection with an endoscopic linear staple. After transection
of the pancreas, the distal pancreas was dissected meticulously
off the splenic vessels in a right-to-left fashion. Most small
splenic vessel branches are ligated with a clip and divided with
scissors to avoid thermal damage from energy device. Very
small branches that could not ligate the pancreas site were
divided with an energy device.

Follow-up
Routine postoperative CT scan was revealed at 4 to 6 days

after operation. To evaluate long-term patency of splenic vessels,
CT scan was taken at every 3 or 6 months.

Assessment of vessel patency, splenic perfusion

and gastric collaterals
All postoperative CT images were compared with

preoperative images to evaluate postoperative changes in
vascular patency, and to determine whether the analyzed vessel
was native or collateral that developed after surgery following
occlusion of the original splenic vessels. Patency of the splenic
vessels was classified into three grades according to the degree
of stenosis: intact (grade 0), partial occlusion or thrombosis
(grade 1), and total occlusion (grade 2) (Fig. 1).

Statistical analysis
Statistical analysis was performed using IBM SPSS Statistics

ver. 23.0 (IBM Co., Armonk, NY, USA). The categorical variables
were expressed as number and percentage and were compared
between groups using the chi-square test or Fisher exact test as
appropriate. Continuous variables were presented as median
(range) using the Mann-Whitney U-test. A P-value of <0.05 was
considered to indicate statistical significance.

RESULTS

Clinical characteristics
The clinical characteristics of the patients who underwent

laparoscopic (n = 91) or open (n = 46) surgery are shown in
Table 1. There were no significant differences in age, sex, body
mass index, or pathology between the 2 groups. However,
open groups were significantly higher in American Society of

Fig. 1. Grade of vessel patency.
(A) Grade 0: intact. (B) Grade 1:
partial occlusion or thrombosis. (C)
Grade 3: total occlusion. Yellow
circle: splenic vein.

C Grade 2
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Anesthesiologists physical status classification and larger tumor
size than laparoscopic group.

Postoperative outcomes
Postoperative outcomes are presented in Table 2. There were

no significant differences between the 2 groups in terms of
operating time and Postoperative pancreatic fistula (POPF),
post operative bleeding, or intraabdominal fluid collection.
Laparoscopic group showed significantly lower postoperative
wound complication and shorter hospital stay than open
group (19.8% vs. 28.3%, P = 0.006 and 7 vs. 9 days, P = 0.001,
respectively). There was no mortality in either group. A total
of three patients suffered splenic infarction but all of them
showed minimal infarction (less than 10% of total spleen)
and no symptom. None of the patients in either group needed
further splenectomy.

Table 1. Clinical characteristics

Characteristic

Age (yr) 52 (20-81)
Sex, male:female 30 (33.0):61 (67.0)
BMI (kg/m?) 23.8 (17.3-32.0)
ASA PS classification

Minimal:moderate:severe 45:46:0
Pathology

IPMN 5(16.5)

NET 3 (25.3)

SPT 1(23.1)

MCN 2(13.2)

SCA 4(15.4)

Others 6 (6.6)
Tumor size (cm) 2.0 (0.6-7.2)

Values are presented as median (range) or number (%).

Laparoscopic group (n = 91)

Postoperative vessel patency, splenic perfusion,

and gastric collateral vessels
Median follow-up periods were 22 months (3.7-96.2 months)

and 31.7 months (4-104 months) in the laparoscopic and
open groups, respectively. The results of postoperative vessel
patency and splenic perfusion are shown in Table 3. The splenic
artery patency rate was similar in both groups (97.8 vs. 95.7%,
P = 0.779). Additionally, splenic vein patency rate was not
significantly different between the 2 groups (74.7% vs. 72.6%, P
= 0521).

Timing of splenic vessel stenosis and occlusion
Mean timing of splenic artery stenosis/occlusion were 6.1 and

5.4 months in the laparoscopic and open groups, respectively.
Mean timing of splenic vein stenosis/occlusion were 6.7 and 5.7
months in the laparoscopic and open groups, respectively. There
were no significant different between the 2 groups (Table 3).

Open group (n = 46) P-value
52.5(19-83) 0.231
22 (47.8):24 (52.2) 0.091
23.8(18.4-33.3) 0.749
20:22:4 0.023
0.109
13 (28.3)
6(13.0)
6(13.0)
4(8.7)
11(23.9)
6(13.0)
3.0 (0.6-8.0) 0.006

BMI, body mass index; ASA PS, American Society of Anesthesiologists physical status; IPMN, intraductal papillary mucinous
neoplasm; NET, neuroendocrine tumor; SPT, solid pseudopapillary tumor; MCN, mucinous cystic neoplasm; SCA, serous

cystadenoma.

Table 2. Postoperative outcome

Variable Laparoscopic group (n = 91) Open group (n = 46) P-value
Operating time (min) 160 (66-430) 179 (75-324) 0.167
Blood loss (mL) 100 (10-1100) 300 (50-700) 0.027
Complications 8 (19.8) 3 (28.3) 0.263
Pancreatic fistula” 4 (15.4) 5 (10.9) 0.604
Wound complication 1 (1.1) 6(13.1) 0.006
Intra-abdominal fluid collection 6 (5.5) 3 (6.5) 0.336
Hemorrhage 0(0) 1(2.2) 0.336
Postoperative hospital days 7 (3-15) 9 (6-26) <0.001

Values are presented as median (range) or number (%).
“Pancreatic fistula including grades B and C.
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Table 3. Splenic vessel patency, splenic perfusion and gastric collaterals

Variable Laparoscopic group (n =91)  Open group (n = 46) P-value
CT follow-up time (mo) 22 (3.7-96.2) 31.7 (4-104) 0.090
Splenic artery patency 0.779
Grade 0 89 (97.8) 44 (95.7)
Grade 1 1(1.1 1(2.2)
Grade 2 1011 1(2.2)
Splenic vein patency 0.521
Grade 0 68 (74.7) 38 (82.6)
Grade 1 12 (13.2) 5(10.9)
Grade 2 11 (12.1) 3(6.5)
Splenic infarction 2(2.2) 1(2.2) 0.993
Collateral vessel 25(27.5) 7 (15.2) 0.109
Timing of splenic vessel stenosis/occlusion
Mean splenic artery (mo) 6.1 5.4 0.788
Mean splenic vein (mo) 6.7 5.7 0.473
Values are presented as median (range) or number (%) unless otherwise indicated.
Table 4. Risk factors for poor splenic vessel patency
Variable Grade 0 (n = 106) Grades 1 and 2 (n = 31) P-value
Age, 260 yr 32 (30.2) 9 (29.0) 0.902
Female sex 65 (61.3) 20 (64.5) 0.747
BMI, 225 kg/m2 36 (34.0) 14 (45.2) 0.255
ASA PS classification, 1I/111 53 (50.0) 19 (61.3) 0.268
Large tumor size, 22.2 cm 54 (50.9) 13 (41.9) 0.355
Laparoscopic surgery 68 (64.2) 23 (74.2) 0.298
Long operation time, 2180 min 42 (39.6) 15 (48.4) 0.384
Large amount of blood loss, 2150 mL 52 (51.5) 19 (61.3) 0.338
Long hospital day, =7 days 72 (67.9) 20 (64.5) 0.722
Pancreatic fistula” 15(14.2) 4(12.9) 0.860
Including A,B,C 74 (69.8) 21 (67.7) 0.826

Values are presented as number (%).

BMI, body mass index; ASA PS, American Society of Anesthesiologists physical status.

“International Study Group for Pancreatic Surgery definition 2016.

Risk factors for poor splenic vessel patency
In univariate analysis, there was no significant risk factor for

poor splenic vessel patency including all clinical characteristics
and operative techniques, and postoperative outcomes (Table 4).

DISCUSSION

Spleen preserving distal pancreatectomy is the preferred
procedure for benign or borderline pancreas body and tail mass
because of the important role of the spleen in maintaining
immunological function and in reducing the risk of cancer [6,15].
Previous studies showed that splenic vessel-sacrificing distal
pancreatectomy had a significant risk for splenic infarction
and left-sided portal hypertension including gastric varices
compared to splenic vessel-preserving distal pancreatectomy
[8,11,12]. For those reasons, splenic vessel preservation was

preferred when a spleen-preserving distal pancreatectomy was
performed.

However, splenic vessel-preserving distal pancreatectomy
cannot always maintain patency of splenic vessels in both
laparoscopic and open surgery. Particularly, the patency of the
splenic vein was more often compromised than that of the
splenic artery. There are some possible causes. First, dissection
of the splenic vein from the pancreas is more difficult; the
procedure requires more manipulation because the splenic vein
is very closely adherent to the pancreas, and small branches
are encountered more frequently than with the splenic artery
[13,16]. Second, the vein has thinner and less elastic walls than
the artery, and it transports blood under lower velocity than
the artery. These structural and functional properties may
make the splenic vein more susceptible to thrombosis and
inflammation [17-19]. A previous study showed that splenic vein
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thrombosis is associated with postoperative pancreatic fistula
[20]. Yoon et al. [13,14] said that laparoscopic group showed
lower splenic vein patency than open group. Especially, during
laparoscopic surgery, there are more difficult and meticulous
dissections for the splenic vein. In present study, to overcome
these disadvantages of laparoscopic surgery, we attempted to
create proper traction of the pancreas and less thermal damage
to the splenic vein from the energy device. Moreover, proper
interventions for postoperative intra-abdominal fluid collection
or pancreatic fistula were done to help decrease the risk of poor
splenic vein patency.

Despite the above effort, 37 patients (22.6%) showed poor
splenic vein patency in this study. And among most of them,
collateral vessels had developed to maintain splenic venous
flow via the short gastric, gastroepiploic, coronary, left adrenal,
and mesocolic veins. There was no significant difference
between the 2 groups (P = 0.109). Furthermore, 14 patients
showed total occlusion. Among them, 2 in laparoscopic group
and 1 in open group showed gastric varices. However, all of
them did not suffer gastrointestinal bleeding. A total of three
patients suffered splenic infarction, but all of them showed
minimal infarction (less than 10% of total spleen) and were
asymptomatic. None of the patients in either group needed
further splenectomy.

In this study, laparoscopic splenic vessel-preserving distal
pancreatectomy was associated with shorter postoperative
hospital stay and lower wound complication compared
with open surgery, with no differences in operative time,
intraoperative blood loss, or postoperative complications
including POPF. Also, splenic artery and vein patency, splenic
infarction, and collateral vessels showed no significant
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