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Comparison of perioperative outcomes in
pancreatic head cancer patients following either
a laparoscopic or open pancreaticoduodenectomy with
a superior mesenteric artery first approach
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Backgrounds/Aims: A superior mesenteric artery first approach (SFA) technique can improve the complete resection rate. It can be
used to determine whether an operation can be performed by invading the superior mesenteric artery before performing a pancreatic
transection in patients with pancreatic ductal adenocarcinoma (PDAC). The aim of this study was to compare perioperative outcomes
between laparoscopic and open SFA for PDAC.

Methods: Between January 2017 and August 2019, consecutive patients who underwent laparoscopic and open pancreaticoduodenec-
tomy (PD) for PDAC using SFA procedures were included and compared between laparoscopic and open procedures.

Results: Fourteen and 83 patients underwent laparoscopic and open surgeries, respectively. In perioperative outcomes, there were
no significant differences in the amount of intraoperative blood loss or transfusion rate between the two groups. In the laparoscopic
group, the operation time was longer with less patients showing wound infection. R0 resection rate and the number of retrieved lymph
nodes showed no significant difference. The average time to adjuvant chemotherapy was longer in the open group. There was no sig-

nificant difference in the mean survival time or the recurrence free period.
Conclusions: Patients who underwent laparoscopic PD using SFA showed perioperative outcomes comparable compared to those of

patients who underwent open procedures performed by experienced surgeons.
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INTRODUCTION

Pancreatic ductal adenocarcinoma (PDAC) is known as one
of high mortality cancers [1,2], accounting for about 85% of
all pancreatic cancers [2]. To date, PDAC has a 5-year survival
rate of less than 5% [2,3]. Its prevalence is increasing due to
an aging society [3,4]. Genetic, diabetes, obesity, and smoking
are known as causes of pancreatic cancer [1,5,6]. There are no
useful screening tests known for pancreatic cancer or recom-
mended [7]. Therefore, the stage is often advanced at the time
of diagnosis, which affects the prognosis of PDAC [2].

Surgery is the only known treatment to cure PDAC. Addi-
tional adjuvant chemotherapy can improve survival [1]. In
PDAC, minimally invasive surgery (MIS) can reduce the num-
ber of hospital days with a benefit for pain reduction. In distal
pancreatectomy, MIS shows similar results to open surgery. In
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pancreaticoduodenectomy (PD), many studies have revealed
the safety of MIS [8,9].

It is known that tumor invasion at resection margin affects
the prognosis after surgical resection. As a result, many efforts
have been made to improve surgical outcomes and improve
the complete resection rate with the development of surgical
techniques and equipment [10-12]. In this context, the superior
mesenteric artery first approach (SFA) technique has emerged.
Conventional PD first ligates the inferior pancreaticoduodenal
artery (IPDA) before pancreatic resection. Blocking the blood
flow can reduce the amount of bleeding and prevent damage
to nearby blood vessels such as the right hepatic artery (RHA)
from superior mesenteric artery (SMA). Complete removal of
the surrounding soft tissue can obtain a sufficient number of
lymph nodes and increase the rate of complete resection of the
tumor [13-15].

With the development of surgical methods, there has been
an intermediate classification between resectable pancreatic
cancer and locally advanced pancreatic cancer (LAPC) that
cannot be surgically resected. It is called borderline resectable
pancreatic cancer (BRPC) [16,17]. The definition of BRPC
means when the tumor covers part of the hepatic artery or it
is attached to the SMA, the superior mesenteric vein (SMV) or
part of the portal vein is narrowed by the adjacent tumor [16,18].
In this case, surgery may be possible by reconstructing some of
the vessels after a combined resection. However, it can increase
the incidence of incomplete resection and postoperative com-
plications [19,20]. The most common invasion of the tumor,
which was confirmed by postoperative specimens, was the
cutsurface to the SMA [13]. To overcome these limitations, the
SFA was introduced. Patients with advanced pancreatic cancer
are unsuitable to undergo surgical resection if there is a tumor
invasion in the adventitia of the SMA during surgery. In fact,
the presence of vascular invasion can only be determined in-
traoperatively. The SFA can be used to determine the invasion
of the SMA before pancreatic resection and to decide if surgery
is possible [15].

The SFA technique is widely used in open surgery. Various
studies have shown that surgical complications of SFA do not
differ from those of a conventional procedure [13,21]. It can
also bring about complete resection rate, increase survival
rate [22], and reduce bleeding amount [23]. However, research
about the safety of SFA technique in laparoscopic procedures
is limited. Thus, the purpose of this study was to determine
whether a surgery using the SFA technique in laparoscopic PD
would differ in safety and prognosis compared to an open sur-

gery.
MATERIALS AND METHODS

Between January 2017 and August 2019, patients at a tertia-
ry referral center who underwent laparoscopic and open PD
using SFA procedures for PDAC were analyzed in this study.

Surgical techniques were reviewed through recorded video for
patients undergoing laparoscopic surgery. Patients included
in this study were those considered to have resectable PDAC.
Patients with clinically stage T4, concurrent distant metastasis,
concurrent malignancy, and prior history of malignancy were
excluded from this study.

Preoperative imaging was performed to determine the feasi-
bility of surgery based on the criteria for BRPC and LAPC fol-
lowing the National Comprehensive Cancer Network (NCCN)
guideline [17]. The SFA technique was used for the resection
after confirming that there was no tumor invasion at the SMA.
Complete resection of the tumor was possible by hanging the
SMA first. It can be divided into three levels according to the
range of soft tissue dissection around the pancreas. The first
level simply refers to the separation of soft tissues around the
pancreas from blood vessels without lymph node dissection.
The second level is a method of ligation of the IPDA at the
baseline to remove the surrounding lymph nodes in en-bloc
while preserving nerve bundles around the SMA. The third
level is a method of obtaining complete resection of the tumor
from perineural spread by removing both soft tissues and
nerve bundles located 180° to the right side of the SMA [15,24].
In this study, the level 3 method was used to remove all soft
tissues and nerves on the right side of the SMA (Fig. 1; Supple-
mentary Video 1). Data about the characteristics of patients
(age, sex, American Society of Anesthesiologists (ASA) score
[25], neoadjuvant chemotherapy, body mass index), preoper-
ative laboratory findings (blood carcinoembryonic antigen
[CEA], carbohydrate antigen 19-9 [CA19-9], total bilirubin),
preoperative patient performance, blood loss during surgery,
operation time, postoperative complications (pancreatic fistula,
bile leakage, diarrhea, delayed gastric emptying, bleeding, sur-
gical wound infection), and oncologic outcome were collected.
Based on the collected data, results were compared between the

Fig. 1. The range of soft tissue dissection around the pancreas with the
SMA first approach technique. Surgical extents included all soft tissues
and nerve bundles located 180° to the right side of the SMA. SMV,
superior mesenteric vein; SMA, superior mesenteric artery; IPDA, inferior
pancreaticoduodenal artery.
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laparoscopic group and the open SFA group. This study was
approved by the Institutional Review Board of Asan Medical
Center (No. 2020-1330).

Surgical procedures

After abdominal access was established, the greater omentum
was divided using an energy device and the right colon was
separated and fully mobilized from the liver and duodenum.
The retropancreatic SMV was then exposed and the right gas-
troepiploic vessels were transected. After removing soft tissues
from around the SMV and the SMA, each was hung with a ves-
sel loop. Mobilization of the duodenum to the Treitz ligament
was performed with traction of the duodenum by a surgical
assistant. The stomach and the duodenum were divided using
a linear stapler.

After cholecystectomy, dissection of the hepatoduodenal lig-
ament and isolation of the common bile duct were performed.
The right and left hepatic arteries were identified and isolated.
Lymph node dissection was then performed. The gastrohepatic
ligament was opened to visualize the superior border of the
pancreas and to identify the common hepatic artery. The right
gastric artery and the gastroduodenal artery were identified
and transected using a Hem-o-lock clip. The pancreas was di-
vided above the SMV using an energy device. After retracting
the resected pancreas to the right side of the patient’s abdomen,
the portal vein was identified and hung with a vessel loop. The
jejunum was divided approximately 10-15 cm distal to the
Treitz ligament with a linear stapler. An energy device and an
electrocautery were used to separate the remaining soft tissues
and branches from the SMA between the uncinate process of
the pancreas and the SMA to complete the resection. Pancre-
atojejunostomy was performed using a double-layered, end-
to-side, duct-to-mucosa method. A polyethylene internal stent
was inserted into the pancreatic duct. End-to-side hepatico-
jejunostomy was performed using continuous suturing at the

Table 1. Demographics of subjects analyzed in this study

posterior wall with interrupted or continuous suturing at the
anterior wall. Duodenojejunostomy or gastrojejunostomy with
jejunojejunostomy was performed. Two or three closed suction
drains were placed at the superior and inferior borders of the
pancreatojejunostomy site.

Statistical analysis

For statistical analysis, chi-square test was used for univariate
analysis of discontinuity variables and Student’s t-test was used
for univariate analysis of continuity variables. Both methods
were interpreted as statistically significant results when p-val-
ue was less than 0.05. Multivariate analysis was performed for
variables with p-value < 0.1 in univariate analysis, including
MIS. The odds ratios (ORs) and 95% confidence intervals (CIs)
were identified using a logistic regression model. The overall
survival and disease-free survival were analyzed using the Ka-
plan-Meier technique. All statistical analyses were performed
using IBM SPSS version 26.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Demographics

There were 14 patients in the laparoscopic group and 83 pa-
tients in the open group. The median age of the two groups was
same as 65 years old (p = 0.493). The median body mass index
(BMI) was 21.5 kg/m* (17.5-24.0 kg/m?) in the laparoscopic
group and 22.5 kg/m” (17.5-29.3 kg/m”’) in the open group (p
= 0.025). Preoperatively identified ASA classification system
categories belonged to category II in both groups, showing no
significant difference (92.9% vs. 94.0%, p = 0.136). According
to the blood test for preoperative tumor markers, CEA showed
a median of 2.0 ng/mL in the laparoscopic group and a median
of 3.4 ng/mL in the open group (p = 0.198). CA19-9 was not
significantly different between the two groups either, with a
median of 48.7 U/mL in the laparoscopic group and a median

Factor Laparoscopic group (n = 14) Open group (n = 83) p-value

Sex (female : male) 7:7 40:43 0.902
Age (yr) 65 (36-78) 65 (40-87) 0.493
BMI (kg/m?) 21.5(17.5-24.0) 22.5(17.5-29.3) 0.025
ASA score 2(2-2) 2(2-2) 0.136
CEA (ng/mL) 2.0(1.2-5.8) 3.4(0.35-37.6) 0.198
CA19-9 (U/mL) 48.7 (11.6-575.0) 72.8 (0.6-10422.0) 0.376
Total bilirubin (mg/dL) 5.1(0.2-5.3) 0.6 (0.1-8.3) 0.851
Neoadjuvant CTx 1(7.1) 16 (19.3) 0.643
Resectability 0.309

Resectable 9(64.3) 64 (77.1)

Borderline 5(35.7) 19 (22.9)

Values are presented as number only, mean (range), or number (%).

BMI, body mass index; ASA, American society of anesthesiologists; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9; CT,

chemotherapy.
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of 72.8 U/mL in the open group (p = 0.376). According to the
NCCN classification criteria confirmed by preoperative im-
aging, 9 patients (64.3%) were resectable in the laparoscopic
group and 5 patients (35.7%) were borderline resectable. In the
open group, 64 patients (77.1%) were resectable and 19 patients
(22.9%) were borderline resectable. One patient (7.1%) in the
laparoscopic group and 16 patients (19.3%) in the open group
underwent neoadjuvant chemotherapy, showing no significant
difference between the two groups (p = 0.309; Table 1).

Intra-operative outcomes

There was no significant differences in blood loss (340 mL vs.
386 mL; p = 0.688) or transfusion rate (7.1% vs. 14.5%; p = 0.526)
between laparoscopic and open groups. The total operation
time was significantly longer in the laparoscopic group (422 vs.
336 minutes; p < 0.001). However, the number of cases requir-
ing combined resection of portal vein showed no statistically
significant difference (7.1% vs. 9.6%; p = 0.769; Table 2).

Postoperative complications

Complication rate was not significantly different (28.6% vs.
38.6%; p = 0.480). There was no significant difference in severe
complication of Clavien-Dindo classification 3 or more be-
tween the two groups (1 vs. 0, p = 0.684). There was no patient
(0%) with wound infection in the laparoscopic group whereas

Table 2. Intraoperative and postoperative outcomes

there were 8 patients (9.6%) in the open surgery group (p =
0.004). Pancreatic fistulas were found in 2 patients (14.3%) in
the laparoscopic group and 18 patients (21.6%) in the open
group. Bile leakage was absent in both groups. Bleeding was
noted in 3 patients (3.6%) in the open group. Of these three
patients, two were found to have intraperitoneal hematoma on
regular computed tomography (CT) follow-up after surgery
without requiring an additional treatment such as intervention.
Only one patient needed intensive care because of volume over-
load following respiratory failure. Delayed gastric emptying
was found in 4 patients (4.8%) in the open group that required
conservative treatment (4 vs. 0; p = 0.407).

Symptoms of diarrhea that required medication were found
in 4 patients (28.6%) in the laparoscopic group and 9 patients
(10.8%) in the open group. None of these patients died within
90 days after surgery. One patients (7.1%) in the laparoscopic
group and five patients (6.0%) in the open group were required
to be re-admitted within 60 days. The mean hospital stay was
10 days in the laparoscopic group and 12.7 days in the open
group (p = 0.319).

Postoperative adjuvant chemotherapy in our center was per-
formed for 12 patients (85.7%) in the laparoscopic group and 61
patients (73.5%) in the open group. The average time to post-
operative adjuvant chemotherapy in the laparoscopic group
was shorter than that in the open group (36.1 vs. 53.6 days; p =

Factor Laparoscopic group (n = 14) Open group (n = 83) p-value

EBL (mL) 340 (0-990) 386 (0-2,265) 0.688
Transfusion 1(7.1) 12 (14.5) 0.526
OP time (min) 422 (371-487) 336 (211-558) <0.001
PVR 1(7.1) 8(9.6) 0.769
Overall complications 4 (28.6) 32 (38.6) 0.480
Severe complications (Clavien-Dindo > 3) 0(0) 1(1.2) 0.684
POPF 0.532

BL 2(14.3) 16 (19.2)

GradeB&C 0(0) 2(2.4)
Bile leakage 0(0) 0(0) -
Bleeding 0(0) 3(3.6) 0.475
DGE 0(0) 4(4.8) 0.407
Diarrhea 4(28.6) 9(10.8) 0.192
Wound infection 0(0) 8(9.6) 0.004
Hospital stay (day) 10 (7-16) 12.7 (7-96) 0319
Mortality within 90 days 0(0) 0(0) -
Readmission within 60 days 1(7.1) 5(6.0) 0.885
Adjuvant CTx

Patients number 12 (85.7) 61 (73.5) 0.871

Days until CTx (days) 36.1 53.6 0.016
Additional IV pain killer 11.6 124 0.806

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

EBL, estimated blood loss; OP, operation; PVR, portal vein resection; POPF, postoperative pancreatic fistula; BL, biochemical leakage; DGE, delayed gastric

emptying; CTx, chemotherapy; IV, intravenous.
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Table 3. Factors affecting postoperative complications

Univariate Multivariate
Factor 95% Cl 95% Cl
OR p-value OR p-value
LB UB LB UB
MIS 0.638 0.181 2.241 0.479 0.857 0.227 3.242 0.819
Age (yr) 1.054 1.003 1.106 0.036 1.054 1.002 1.109 0.041
Sex 1.292 0.559 2.986 0.546
BMI (kg/mz) 1.164 0.990 1.368 0.065 1.160 0.978 1.376 0.088
Log. CA19-9 0.936 0.768 1.141 0.509
NCCN resectability 0.616 0.238 1.591 0.313
Neoadjuvant CTx 2.298 0.751 7.032 0.140
Log. Total bilirubin 0.927 0.591 1.455 0.740
ASA 2 0.569 0.075 4344 0.583
ASA 3 1.000 0.032 31.186 1.000

OR, odd ratios; Cl, confidence interval; LB, lower bound; UB, upper bound; MIS, minimally Invasive Surgery; BMI, body mass index; CA19-9, carbohydrate
antigen 19-9; NCCN, National Comprehensive Cancer Network; CTx, chemotherapy; ASA, American Society of Anesthesiologists.

0.016).

After surgery, all patients took intravenous patient-controlled
analgesia and per os analgesics. The average number of addi-
tional IV analgesics was 11 times in the laparoscopic group and
12 times in the open group without statistical significance (p
= 0.806; Table 2). Univariate analysis revealed factors affecting
postoperative complications. Resectability according to NCCN
guideline of CT image, MIS, neoadjuvant chemotherapy, sex,
body mass index, CA19-9, and serum bilirubin levels did not
significantly affect postoperative complications. Only the
correlation between age and complication rate was significant
(OR, 1.054; 95% CI, 1.003-1.106; p = 0.036). Multivariate anal-
ysis revealed that whether MIS was done (OR, 0.638; 95% CI,
0.181-2.241; p = 0.479), age (OR, 1.054; 95% CI, 1.003-1.106; p
= 0.036), and BMI (OR, 1.164; 95% CI, 0.990-1.368; p = 0.065)
were significant variables affecting postoperative complica-
tions. MIS did not affect complications (OR, 0.857; 95% CI,
0.227-3.242; p = 0.819). BMI was not a significant variable af-
fecting postoperative complications either (OR, 1.160; 95% CI,
0.978-1.376; p = 0.088). Only age showed a statistically signif-
icant association with complication rates (OR, 1.054; 95% CI,
1.002-1.109; p = 0.041; Table 3).

Pathologic results and oncologic outcomes

The average size of tumors after surgery was 2.3 cm in the
laparoscopic group and 2.8 cm in the open group (p = 0.274).
There was no statistically significant difference in cell differ-
entiation. More than 70% of patients showed moderate differ-
entiation in both groups (p = 0.517). Lymphovascular invasion
was observed with 9 patients (64.3%) in the laparoscopic group
and 46 patients (55.4%) in the open group (p = 0.604). Perineu-
ral invasion was also observed with 10 patients (71.4%) in the
laparoscopic group and 61 patients (73.5%) in the open group
(p = 0.761). Total number of lymph nodes harvested during

https://doi.org/10.14701/ahbps.2021.25.3.358

Table 4. Pathologic outcomes

Laparoscopic

Factor group Op(snzgsr;up p-value
(n=14)

Tumor size (cm) 2.3(1.5-4.3) 2.8 (0-6.3) 0.274
Retrieved LN 17 (9-24) 20 (4-61) 0.073
R1 resection margin 3(21.4) 17 (20.5) 0.936
Cell differentiation 0.517

WD 2(14.3) 13(15.7)

MD 12 (85.7) 60 (72.3)

PD 0(0) 9(10.8)
Lymphovascular 9(64.3) 46 (55.4) 0.604

invasion
Perineural invasion 10(71.4) 61 (73.5) 0.761

Values are presented as mean (range) or number (%).
LN, lymph node; WD, well differentiation; MD, moderate differentiation;
PD, poorly differentiation.

surgery as a factor affecting the survival of patients was 17 in
the laparoscopic group and 20 in the open group, showing no
significant difference between the two groups (p = 0.073). R1
resection rate was 21.4% in the laparoscopic group and 20.5%
in the open group, showing no significant difference between
the two groups (p = 0.936; Table 4).

Univariate analysis revealed that RO resection was not affect-
ed by MIS or tumor resectability determined by preoperative
imaging test, neoadjuvant chemotherapy, age, sex, BMI, CA19-
9, and serum bilirubin levels. In the multivariate analysis, there
was no difference in complete resection rate according to the
surgical method (OR, 1.180; 95% CI, 0.283-4.915; p = 0.818;
Table 5).

The median duration of follow-up was 15 months and the
median survival time was 18 months. There was no significant
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Table 5. Factors affecting RO resection

Univariate Multivariate
Factor 95% Cl 95% Cl
OR p-value OR p-value
LB UB LB UB
MIS 1.059 0.261 4.301 0.936 1.180 0.283 4915 0.818
Age 0.985 0.936 1.037 0.559
Sex 0.925 0.341 2.507 0.877
BMI 0.971 0.804 1171 0.754
Log.CA19-9 1.274 0.970 1.673 0.081 1.279 0.970 1.686 0.080
Resectability 0.712 0.235 2.153 0.543
Neoadjuvant CTx 0.663 0.168 2.624 0.555
Log. Total bilirubin 1.064 0.629 1.798 0.816
ASA 2 0.230 0.029 1.796 0.159
ASA 3 1.000 0.032 31.186 1.000

OR, odd ratios; Cl, confidence interval; LB, lower bound; UB, upper bound; MIS: Minimally Invasive Surgery; BMI: Body mass index; CA19-9: Carbohydrate

antigen 19-9; CTx: Chemotherapy; ASA: American society of anethesiologists.
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Fig. 2. Kaplan-Meier estimates of overall survival (A) and recurrence free survival (B) for the open SFA group and the laparoscopic SFA group. (A) The
mean survival time was 30.8 months (95% Cl, 25.1-36.5 months) for the laparoscopic group and 30.5 months (95% Cl, 27.8-33.2 months) for the open
group (p = 0.997). (B) The mean time to recurrence was 18.8 months (95% Cl, 13.4-24.1 months) for the laparoscopic group and 23.2 months (95% Cl,

19.9-26.6 months) for the open group (p = 0.621). SFA, superior mesenteric artery first approach; Cl, confidence interval.

difference in mean survival between the laparoscopic group
(30.8 months; 95% CI, 25.1-36.5 months) and the open group
(30.5 months; 95% CI, 37.8-33.2 month) (p = 0.997; Fig. 2).

The median duration of recurrence free survival was 13
months. There was no significant difference in the mean re-
currence free survival between the laparoscopic group (18.8
months; 95% CI, 13.4-24.1 months) and the open group (23.2
months; 95% CI, 19.9-26.6 months) (p = 0.621; Fig. 2). For dis-
tant metastasis, about 80% of them showed hepatic metastasis
and the remaining 20% showed lung metastasis. For patients
with recurrent findings, peritoneal seeding was the most com-
mon (40.0%), followed by recurrence of lymph nodes around
the mesenteric artery (22.0%). Common hepatic artery, inferior
vena cava, periaortic lymph nodes, and remaining pancreatic

recurrence were also observed.

DISCUSSION

In resectable pancreatic cancer, SFA technique has the ad-
vantage of improving complete resection rate, sufficient lymph
node removal, and major peripheral blood vessel damage [13-
15]. In BRPC or LAPC after neoadjuvant chemotherapy, prior
confirmation of SMA invasion can confirm the possibility of
surgical resection before dividing the pancreas [22]. Previous
studies have shown that the SFA in open surgery can be safely
achieved without increasing complications compared to stan-
dard procedures [26]. However, a laparoscopic technique with
SFA is not well known. This study compared the laparoscopic
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group and the open group of patients who underwent surgery
using the SFA.

This study was performed on patients who underwent PD
using the SFA technique for PDAC in recent two years. The op-
eration time was significantly longer in the laparoscopic group.
However, there was no significant difference in blood loss be-
tween the two groups. There was no difference in the incidence
of complications between the two groups either after surgery.
There were no statistically significant factors affecting the in-
cidence of complications including MIS. However, there was a
difference in the time period after surgery and before adjuvant
chemotherapy between the two groups. The period from the
operation date to adjuvant chemotherapy and the period from
discharge date to adjuvant chemotherapy was also longer in the
open group (46.9 vs. 30.6 days, p = 0.022). This was thought to
be because the time to recover the general condition was longer
in the open group than in the laparoscopic group. There was
no difference in the number of additional IV analgesic medica-
tions between the two groups.

The average number of harvested lymph nodes confirmed
after surgery and the rate of RO resection were similar between
the two groups. The RO resection rate was not affected by MIS.
The median duration of follow up was short. However, there
was no significant difference in overall survival or recurrence
free survival between the two groups.

To date, many studies have shown that laparoscopic PD for
the treatment of PDAC can reduce the number of hospital stay
compared to open PD, with reduced pain and comparable post-
operative complications [27]. Laparoscopic surgery has been
recognized as a safe procedure that can be realized as open as
a treatment for PDAC [8,9]. We analyzed the learning curves
of skillful experts in laparoscopic pylorus-preserving pancre-
aticoduodenectomy. Results showed that after laparoscopic
pylorus-preserving pancreaticoduodenectomy for 55 patients
with benign disease, the period needed for stabilization and
the time required for surgery gradually decreased. After about
100 surgeries, the patient group was expanded to malignant tu-
mors. From about 180 surgical cases, it was confirmed that the
operation time was shortened with lymph node dissection in
malignant cases and the prognosis was better in complications.
In terms of oncological prognosis, these results were similar to
those of open surgery [28].

With continuous development of surgical technique, increas-
ing the survival rate by improving RO resection has been recog-
nized as an important issue in the treatment of pancreatic head
cancer [10-12]. In this context, SFA technique has emerged.
The SFA can increase the number of harvested lymph nodes
and secure a complete resection margin [13-15]. In addition,
it is possible to confirm complete surgical resection for tu-
mors with borderline resectable patients [15]. Currently, many
studies have revealed that the SFA can be safely implemented
without showing any significant difference in complications
or prognosis compared to previous procedures [13,21]. With a

https://doi.org/10.14701/ahbps.2021.25.3.358

laparoscopic procedure, there is a lack of studies. We compared
results of laparoscopic SFA with those of open surgery. Postop-
erative results, complications, and prognosis were not signifi-
cantly between the two groups. Therefore, SFA can be safely
realized by laparoscopy if it is performed by an expert surgeon
with sufficient experience in laparoscopic PD.

This study has some limitations. First, it was retrospective
in nature. Second, the number of patients included in this
study was not sufficient. Due to the small number of patients,
propensity score matching could not be performed and the
possibility of bias could not be excluded. Third, this study in-
cluded only patients who underwent PD with SFA. Therefore,
we could not compare results between standard PD and SFA.
In addition, the average follow up period was 16 months, which
was a short-term that could not make a definitive conclusion.

In conclusion, PD using SFA technique can also be consid-
ered in a laparoscopic surgery. Perioperative outcomes are
comparable between laparoscopic and open SFA groups. There-
fore, if practiced by an expert surgeon, SFA is judged to be a
safe technique. However, this study has some limitations. A
prospective research with more patients is needed in the future.
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