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Abstract

The purpose of research is to determine the feasibility of laparoscopic pancreatoduodenectomy in
tumors of the periampullary zone.

Material and methods. In the period from 2016 to 2022 at the Syzganov National Scientific Center
of Surgery, 193 patients underwent PD with a diagnosis of a tumor of the periampullary zone. Of these,
6 patients were performed laparoscopically. All patients who underwent LPD were female. The age of
the patients ranged from 15 to 77 years (average age — 55,7 years).

Results. In 4 (66.7%) patients, cancer of Ampulla of Vater was detected, in 2 (33.3%) pancreatic
head cancer. According to the final histology data, adenocarcinoma and the degree of differentiation G2
were detected in all cases. Data on the histology and size of the tumor are summarized in Table 1. The
average age of patients was 55.7 years. All patients had a clinic of mechanical jaundice before surgery;
the average levels of bilirubin in the blood were 121.3 mmol/l. Accordingly, all patients underwent
drainage of the biliary tract. Of these, 5 (83.3%) patients underwent percutaneous stenting and 1 (16.7%)
endobiliary stenting.

Conclusion. Thus, we presented our initial experience of performing laparoscopic PD. Our results
shows the feasibility of laparoscopic PD safely and radically for tumors of the periampullary zone
in certain cases. The accumulation of experience in such interventions leads to an improvement in
immediate results and a reduction in postoperative complications, the operative time.
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TyY>KbIpbIM

JKyMbICTbIH Makcatbl. rnepuamnynispiblk aniMak icikTepi ywiH nanapockonusnbik [TIAP
OPbIHAbIIbIFbIH aHbIKTay.
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naymeHTke [TIAP xacangbl. OHbIH iWiHAe 6 HayKacka JsarnapOCKOMUA/bIK XXOJMEH jxacasgbl.
Jlanapockonusanbik ['TIAP xacanraH 6ap/iblK HayKacTap aviengep 6onabl. HaykactapabiH acbl 15-
TeH 77 »ac apasbifblHga 604bl (opTalua xachl — 55,7 )ac).

Hatuxenep. HaykactapabiH 4-pe (66,7%) ynkeH emisikwweciHiy, Katepai iciri, 2-ge (33,3%)
YVKbl 6€3i 6acblHblH KaTepsi iciri aHbIKTangbl. [MCTONOrUSIHbIH COHfbl JEPEKTEPIHE CaliKec,
6ap/ibiK JxaFjavinapaa afeHokapuumHoma xoHe G2 pupoepeHymnayms fopexkeci aHblKTangbl.
ICIKTIiH, rMcTonornsacbl MeH MesLepi Typasabl MaiMeTTep 1-kecTene KenTipinreH. MayneHTTepaiH
opTalla xacbl 55,7 xactbl Kypaabl. Onepayusra feviH 6ap/iblK HayKacTapga MexaHUKasblk,
capfraro KJIMHMKachbl 6arikangbl, KaHAarbl OWAMPYGUHHIH opTala JgeHrewni 121,3 MKMoab/n
Kypaabl. bykin HaykacTapra eT )os4apblH APpeHaxgay onepayunsanapbl xacangbl. OHbIH iWiHge 5
(83,3%) Haykacka Tepi-6aybip apKbisibl X0maHrMocToMusi xaHe 1 (16,7%) HayKkackKa aHgo6uamnapsibi
CTEeHTTey XYpPri3ingi.

KopbiTbIHAbl. Ocbinaiiiia, 6i3 nanapockonusabik [TIAP 6ovibiHIIA anFalKbl Taxipubemisai
yCbIHAbIK. bi3giH HaTwxenepimi3 6enrini 6ip >xarpavinapfa nepuamnynspabik anmMak icikrepiHge
nanapockonusinbik [TTAP-AiH Kayinci3 xaHe Ty6eresni opbIHAbINbIFbIH KepceTeai. MyHAan oTanapabl
)Kacayga ToXipubeHiapTTbipy, HOTUXKeNepAiH XakcapyblHa )XoHe onepayusifaH KeiHri acKbIHy1apAbiH,
onepauyusiHbIH Y3aKTblfbIHbIH TOMEH/EYiHe aKenesi.

Haw onbIT NnanapocKonMyecKou racTpornaHKpeaToayoaeHaNbHOM

pe3eKLMMn Npy onyxosnsx NepuamMnynsipHon 30HbI
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Llenb pa6oTbl: onpefennTb Ljesecoobpa3HoCTb Jsanapockonudeckon [TIAP npu omnyxonsx
rnepuammnyssipHOM 30HbI.

Martepunanbl u metogbl. B nepnog ¢ 2016 no 2022 r. B HauymoHasibHOM HayYHOM LeHTpe
xupyprum um. A.H. CbisraHoBa 193 naymeHTam 6bisia BbinosHeHa TP ¢ AnarHo3om — oryxosb
rnepuamnynsipHoN 30Hbl. M3 HUX 6 naymeHTam ornepauus 6bisia BbIMOHEHA J1arnapOCKOMMYeCKUM
nyTeM. Bce nayueHTsl, nepeHectume JITTIAP 6b1av KeHcKoro rnosia. BospacT 60/1bHbIX BapbupoBas oT
15 fo 77 net (cpegHuii Bo3pacT — 55,7 ner).

Pesynbratbl. Y 4 (66,7%) nauweHToB 6bis BbisiBneH pak BJC, y 2 (33,3%) - pak ronoBku
noaXxeny[04HoN xenesbl. CornacHo OKoHYaTeslbHbIM aHHbIM TMCTOI0MMK, BO BCEX ClyYyasx 6bina
BbIsiBJIEHa aZleHOKapLyMHOMa CO CTeneHbo AnppepeHympoBku G2. [JaHHble 0 TUMCTOI0MMN U pa3Mepe
onyxosv cBefeHbl B Tabnuyy 1. CpeaHuii Bo3pacT naynmeHToB cocTaBua 55,7 neT. Y Bcex naymeHToB
[0 onepayum Habnoganack KIMHUKA MeXaHUYeCKOM XEeNTyXu; CPeAHNE YPOBHU 6UINPYy6uHa B KpOBU
coctasnanm 121,3 MKMosb/n. COOTBETCTBEHHO BCEM MauMeHTaM 6b110 BbIMNOIHEHO APEeHUPOBaHMeE
JKENYHbIX nyTen. N3 Hux 5 (83,3%) naymeHTam gpeHUpoBaHu1e 6bis10 BbIMOTHEHO YPECKOXHbIM MyTEM
n1(16,7%) - aHEOGUAMAPHOE CTEHTUPOBAHME.

3aknoyeHne. TakuMm 06pa3oM, Mbl MPEACTaBUIN HaLl [EPBUYHBIA OMbIT BbIMOJHEHUS
nanapockonuyeckon [TIAP. Hawwu pe3ynbTaTbl MOATBEPXA[AKOT Te3nC 06 OCyLeCTBUMOCTHU
nanapockonuyeckou [TIP 6e3onacHoO M pagukasabHO MPU OMyXOJasIX MepuamynspHON 30HbI
rpyu onpeseneHHbIX ClyYyasx. HakorieHne ornbiTa Takux BMELIATe/IbCTB MPUBOANUT K YITyYLLIEHUIO
HernocpesCTBEHHbIX Pe3y/IbTaToOB M YMEHbLLEHNIO MOC/1e0NePaLMOHHbIX OCI0XHEHWUN, AINTESIbHOCTU
onepaymm.
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Introduction

Pancreatic cancer (PC) is one of the most
aggressive cancers, with about 9% of an overall
5-year survival rate. In 2020, more than 57,000
new cases are expected in the United States,
which is estimated to lead to more than 47,000
deaths [1]. In recent years, the incidence of PC has
increased, and it is expected that by 2030, PC will
be one of the leading causes of cancer mortality
[2, 3]. Unfortunately, due to the late manifestation,
only 1520% of patients are candidates for
surgery [1]. Approximately 60-70% of pancreatic
adenocarcinomas occur in the head of the
pancreas, and the rest is found in the body (15%)
and tail (15%) [4].

Pancreatoduodenectomy (PD) is a classical
surgical procedure for the treatment of benign
and malignant tumors in the pancreatic head,
terminal part of the common bile duct, duodenum
and the ampulla of Vater [5, 6]. For the first time,
successful PD was reported by Whipple in 1935
for the treatment of a periampullary tumors [7],
however, this procedure became widely used
only since 1990 due to previously high mortality.
Despite the ongoing development of treatment,
PC remains one of the most difficult tumors for
treatment and the five-year survival rate reveals
less than 10% [8].

The minimally invasive method, after two
decades of its introduction into clinical practice,
is becoming increasingly popular in pancreatic
surgery, mainly due to increased experience in
this field and the availability of new technologies
[9-12]. Minimally invasive surgery is used more
often than conventional surgical operations due
to the achievement of comparative satisfactory
oncological results, reduction of postoperative
pain, decrease usage of narcotic analgesics and
decrease hospital stay [13].

The world’s first laparoscopic PD (LPD)
experience was described in 1994 by Gagner
M, Pomp A. [14]. LPD has become increasingly
popular among surgeons in the last decade [15-
18]. Despite the breakthrough in this field and the
positive aspects of laparoscopic surgery, most
centersand surgeons try notto apply this method of
surgical treatment, due to possible complications,
technical difficulties, the need for experienced
surgeons in laparoscopic interventions [19].
Several studies have been published, including
three randomized controlled trials (RCTs) with
inconclusive results of the relative advantage of
LPD over open PD (OPD) [20-22].

A long operation time is one of the
disadvantages of the laparoscopic method, which
was revealed in a number of comparative analyses
of OPD and LPD [23]. In general, the increased
experience in LPD, standardization of operational
procedures and mutual understanding between
the surgical team, contributes to reducing the
operation time after 10 cases of LPD [24]. Wang
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et al. reported that the duration of the operation
before 50th case was 8.1 hours, after 50th case
was 5.4 hours and after 250th case was 4.7 hours
[25]. Kenrick et al. in their observations reported
that the operation time decreased on average
from 7.7 hours in the first 10 patients to 5.3 hours
in the last 10 [26].

The use of a full laparoscopic approach to
PD has recently become widespread all over the
world, and it is beginning to be considered largely
applicable [27,28]. It has been shown that a total
LPD is feasible and safe and provides a number
of potential benefits, including lesser blood loss,
need for blood transfusion, stay in the intensive
care unit and hospital stay compared to OPD [29].

In Kazakhstan, the first PD was performed in
1980 in the Syzganov National Scientific Center of
Surgery by Professor Aliyev M.A. and Seisembaev
M.A. Over the past 5 years (2016-2022), 193
PD have been performed at the Syzganov’'s
National Scientific Center of Surgery. The first
LPD was performed in 2019 at the Syzganov’s
National Scientific Center of Surgery (Professor
Baimakhanov B.B.).

The main purpose of this article is to
determine the feasibility of laparoscopic PD in
tumors of the periampullary zone.

Materials and methods

In the period from 2016 to 2022 at the
Syzganov National scientific center of surgery, 193
patients underwent PD with a diagnosis of a tumor
of the periampullary zone. LPD was performed in
6 patients. All patients who underwent LPD were
female. The age of the patients ranged from 15 to
77 years (mean age — 55.7 years).

We analyzed the clinical characteristics of
patients (age, gender, tumor localization, CA 19-9,
pancreatic consistency, pancreatic duct diameter
and histopathological diagnosis), intraoperative
data (operation time, number of removed
lymph nodes and intraoperative blood loss) and
postoperative data (postoperative pancreatic
fistula, bleeding and relaparotomy, hospital stay).

Preoperatively, all patients underwent a
laboratory, instrumental methods of examination
and abdominal contrast enhanced computed
tomography.

Indications for LPD were the following: tumor
size less than 2.5 cm without metastasis and
invasion into superior mesenteric and portal vein.
Patients with hard gland and a dilated pancreatic
duct were also included to indications for LPD,
which are considered as good conditions for
reconstruction. Exclusion for LPD were: severe
pancreatitis of the body and tail, the presence
of a concomitant disease in the patient (cardio-
respiratory), age above 70 years, the history of
open abdominal surgery, a soft gland and a small
diameter of the pancreatic duct, which complicate
reconstruction. Preoperatively, all patients had
undergone drainage of the bileduct.
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Table 1.

Preoperative characteristics,
intraoperative and
histopathological data of patients
who underwent LPD

Preoperative characteristics

Number of patients n=6

Gender

Male -
Female 6 (100%)
Age 557 (15-77)
Localization of tumors

Head of pancreas 2 (33,3%)
Ampulla of Vater 4 (66,7%)
Preoperative drainage of the biliary tract

PTBD 5(83,3%)
Endobiliary stenting 1(16,7%)
CA 19-9, U/ml 198+987
Texture of pancreas

Hard 5(83,3%)
Soft 1(16,7%)
Tumor size, cm 1,9(1,4-27)
Diameter of pancreatic duct, mm

<5 2 (33,3%)
>5 4 (66,7%)
Number of removed lymph nodes 19 (16-21)
Type of tumor

Adenocarcinoma 6 (100%)

Others

Surgical technique and
postoperative management

The position of the patient on the
operating table on his back with legs
spread by 40 degrees with the head end
lifted. The position of the operator is
between the legs, assistants are on the
sides. First of all, under the umbilicus, a
Veress needle is used to insufflate CO2
into the abdominal cavity.The location and
number of trocars are the key principles of
the operation (Figure 1). An optical trocar
(C) with a diameter of 10 mm is inserted
along the middle line, 2 cm below the
umbilicus. 2 trocars (B, D) are placed in
the mesogastric region at the umbilicus
level along the mid-clavicular line, one
12-millimeter trocar in the left side and
the second 10-millimeter trocar in the
right side, which are used by the operating

surgeon. The remaining 2 trocars (A, E)
are installed in the mesogastric region
2 cm above the umbilicus level along
the anterior-axillary line, 5 mm trocars in
the right and left sides, which are used
by assistants. A 30-degree tilt was used
for the optical system.The changing
positions of the trocars varied depending
on the stage of the operation. During
the mobilization, ports A, B, D are mainly
used by the surgeon. When mobilizing
the duodenum by Kocher maneuver, the
surgeon use ports A, B. When performing
pancreaticojejunoanastomosis, the optical
portis C, the surgeon use ports B, D. During
hepaticojejunoanastomosis, the optics is
changed to port D, and the surgeon use
ports E, C, as shown in Figure. 1.
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After the introduction of the first port, an
examination of the abdominal cavity and liver is
carried out to exclude any metastases. The lesser
sac is opened with excision of the gastrocolic
ligament using ultrasonic scissors. The left gastro-
omentum vessels are preserved, while the right ones
are intersected. Then the common hepatic artery
(CHA) is mobilized by removing the lymph nodes
that are located around the artery (8a and 8p group
lymph nodes). The gastroduodenal artery (GDA)
is isolated, which is also cleared from lymphatic
tissues, then clipped (usually 2 clips are left on the
stump of the GDA) and intersected. At this stage of
the procedure, the anterior surface of the portal vein
(PV) is mobilized and exposed, just above the neck
of the pancreas. Next, lymph dissection is performed
in the area of the hepatoduodenal ligament (group
12) and along its proper hepatic artery (group 12a).

Then a cholecystectomy is performed and
lymph nodes along the common bile duct (group
12b) are removed. The common hepatic duct
is dissected with scissors just above the site of
the introduction of the cystic duct. After that,
lifting the portal vein, lymph node dissection is
performed behind the portal vein (group 12p).
Then the duodenum is mobilized by Kocher to the

level of the horizontal part with the exposure of the
inferior vena cava (IVC) and to the beginning of the
superior mesenteric artery (SMA). Then the superior
mesenteric vein (SMV) is identified along the
lower edge of the pancreas and a tunnel is formed
between the posterior surface of the pancreas and
the PV, SMV. The duodenum is pulled back to release
the horizontal part from the Treitz ligament. Then,
pulling the duodenum, lymph node dissection is
performed behind the head of the pancreas (group
13) and the upper mesenteric vessels (group 14).
Then the small intestine is mobilized, the mesentery
vessels are coagulated and intersected before the
ligament. Further, at a distance of 25 cm from the
Treitz ligament, the jejunum is intersected with a
laparoscopic stapler (Endo Gia 40, purple cartridge).

Then the stomach is intersected at the level of
the antrum with a laparoscopic stapler (Endo Gia
60, purple cartridge). The pancreas in the isthmus
is dissected with ultrasound scissors and the main
pancreatic duct is dissected with scissors, as shown
in Figure 2. The specimen is placed in a container
for further removal. Then the specimen is removed
through an infraumbilical trocar with an expansion
of the incision to 3-4 cm.
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Figure 1.
Placement of trocars for
laparoscopic PD

Figure 2.

Stages of the operation: A - The
formation of a tunnel between
the pancreas and the portal

vein; B - The transection of the
main pancreatic duct and the
pancreatic parenchyma; C - The
stage of lymph node dissection; D
- The final view after lymph node
dissection
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Figure 3.

Laparoscopic ductal-mucosal
pancreaticojejunoanastomosis
“end to side” with the stent
drainage: A - The suture of the
posterior wall of the anastomosis
with U-shaped sutures; B - The
formation of the posterior wall

of the anastomosis and the
installation of a stent into the
pancreatic duct; C - The suture

of an anastomosis between the
pancreatic duct and the mucosa
of the small intestine; D - The final
type of superposition of PJA

Figure 4.

The stage of laparoscopic
hepaticojejunoanastomosis “end
to side” with a continuous running
suture: A - The transection of
common hepatic duct; B - The
suture of the posterior wall of the
anastomosis; C - The suture of the
anterior wall of the anastomosis;
D - The final type of HJA overlay

Reconstructive phase:

Anastomoses are formed sequentially on one loop
of the small intestine: pancreaticoejunoanastomosis
(PJA),  hepaticojejunoanastomosis  (HJA)  and
gastroenteroanastomosis (GEA). In PJA with a diameter
of the main pancreatic duct less than 5.0 mm, stent
drainage is left.

In laparoscopic PJA, as in open PJA method,
a double-row anastomosis of the “end to side” type
between the pancreatic duct and the mucous membrane
of the small intestine is formed.

In modified Blumgart PJA, our technique is begun
with the imposition of a transpancreatic U-shaped
suture. The first suture is located higher in the upper
edge of the pancreas. The suture is applied to the

entire thickness through the pancreas from the front
to the back wall. Then a suture is applied to the small
intestine through the serous-muscular layer, followed
by transfixation of the pancreas to the entire thickness
from the posterior to the anterior in a U-shaped form.
Then, nodular sutures are applied separately between
the posterior wall of the pancreas and small intestine
in the amount of 2-3 sutures. After that, a second
transpancreatic U-shaped suture is applied to the lower
edge of the pancreas, as indicated above. Then a small
enterotomy is performed opposite the pancreatic duct
and a stent is inserted into the jejunum through it.
Ductal-mucosal PJA is created in the same way as with
traditional Blumgart anastomosis (Figure 3).

The end-to-side HJA is performed with a
continuous running 5-0 PDS suture at a distance
of about 15-20 cm from the PJA, as shown in
Figure 4. The posterior and anterior walls of the
anastomosis are stitched with continuous sutures

according to the principle of vascular technique.
During the application of a continuous suture
on the front wall, the sutures are not stretched.
After application, continuous suture are carefully
stretched and tied.

BECTHUK XUPYPT N KASAXCTAHA Ne92-2023
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At the stage of formation of GEA “side by side”
anastomoses, we use two methods: manual method
through mini-laparotomy access and intracorporal in
total LPD.

1. When performing an anastomosis by
manual method, the anastomosis is performed
through a mini-laparotomy access. A small incision
is made in the epigastric region with a length of
4-5 cm, from where the specimen is removed and

anastomosis is applied by the traditional method,
as shown in Figure 5.

2. When performing a total LPD, the anastomosis
is performed by the intracorporal method. First, holes
for a laparoscopic linear stapler are made on the wall
of the stomach and small intestine. Then, using a
linear stapler with a diameter of 60 mm (Covidien)
with a purple cartridge, an anastomosis is performed
by the post-rim method, as shown in Figure 5.

Figure 5.

The stage of applying
gastroenteroanastomosis:

A - Dividing the stomach with

a stitching device; B - The
imposition of GEA by manual
method through mini-laparotomy
access; C - The imposition of
laparoscopic intracorporeal GEA
with a linear stapler; D - The final
type of GEA by manual method
via mini-laparotomy access

In the postoperative period, nasogastric and urinary
catheters were removed from all patients on the 2nd
postoperative day, unless additional problems arose. Oral
alimentation was started on the 3rd day under normal
conditions. The level of drainage amylase was measured
on the 3rd and 5th postoperative days. Prophylactic
octreotide was administered subcutaneously and
continued regularly for three days after surgery.

Statistical analysis

Statistical analysis was carried out using the
Microsoft Excel 2010 package (Microsoft, USA).
Arithmetic mean and standard deviations (MSD) were
calculated to describe quantitative data. Absolute and
relative (%) values were calculated for the analysis of
qualitative data.

Results

In 4 (66.7%) patients, cancer of Ampulla of Vater
was detected, in 2 (33.3%) pancreatic head cancer.
According to the final histology data, adenocarcinoma

with the degree of differentiation G2 was detected in
all cases. Data on the histology and size of the tumor
are summarized in Table 1. The mean age of patients
was 55.7 years. All patients had a clinic of mechanical
jaundice before surgery; the mean levels of bilirubin in
the blood were 121.3 mmol/I. Accordingly, all patients
underwent drainage of the biliary tract. Of these, 5
(83.3%) patients underwent percutaneous stenting and
1 (16.7%) endobiliary stenting. All LPD were performed
using standard surgical techniques. Intraoperative data
are shown in Table 2.

Mean operative time was 480 minutes. Depending
on the consistency of the pancreas, the hard gland
mainly prevailed in 5 (83.3%) patients and soft in
1 (16.7%). In 4 cases GEA was performed by mini-
laparotomy access and in 2 cases was completed total
laparoscopically. No additional trocars were required to
complete the operation. No intraoperative transfusions
were performed.

Intraoperative data and complications | OPD (n = 187) LPD (n = 6) p-value Eiﬂwiz}ison of intraoperative data
and complications of patients
Operation time (min.) 380 (260 - 600) | 480 (390 - 660) ns who underwent PD, =193, from
Hospital stay (days) 17 (11-34) 11 (8-17) ns 2016102022
Blood loss (ml) 240 (180-1500) | 130 (40 - 350) ns
Pancreatic fistula 6 (3.2%) 1(16,7%) ns
Delayed gastric emptying 9 (4.8%) - -
Bleeding 8 (4.2%) 1(16.7%) ns
Re-operation 6 (3.2%) 1(16.7%) ns
Wound infection 11 (5.9%) - -
Hospital mortality 5(2.7%) - -
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Mean blood loss was 130 ml. Mean hospital
stay was 11 days. Conversion to open surgery was
required for only 1 patient, where there was a significant
inflammatory process in the area of the head of the
pancreas. In all cases, RO resection was achieved.
Number of removed lymph nodes was 19.

A postoperative complication was observed in 1
(14.3%) patient in the form of intra-abdominal erosive
bleeding, which required repeated surgery. Hospital
mortality was not observed.

Discussion

Laparoscopic PD is considered one of the most
difficult surgical interventions, which is associated with
the imposition of multiple and complex anastomoses
[23]. A long operative time is one of the disadvantages
of the laparoscopic method, which was revealed in a
number of comparative analyses of OPD and LPD [23].
Gagner M, Pomp A. described the world’s first LPD
experience in their work [14]. It has also been shown that
LPD has the following problems: long operative time
and increased postoperative morbidity compared to
open surgery [14]. In general, the increased experience
of working in the LPD, standardization of operational
procedures and mutual understanding between the
surgical team, contributes to reduction in operation time
[24]. Wang et al. and Kendrick et al. in their observations
reported that, with the accumulation of experience, the
operative time was reduced [25, 26].

Over the past few years, there has been an opinion
that laparoscopic approaches can be safely used for
almost all typical operations when they are performed
by highly qualified surgeons [30]. A comparison of the
results of OPD and LPD showed the advantage of the
laparoscopic method associated with a decrease in
blood loss; the frequency of wound complications and
a shorter hospital stay [31]. Historically, the first LPD
was performed in 1994 by Gagner M. et al. [14]. They
published a series of 10 cases in which the average
work time was 8.5 hours and the conversion rate
was 40%, and concluded that the benefits of LPD are
questionable [32].

The emergence in recent years of robotic surgery
for pancreatectomies has provided a viable alternative to
open and laparoscopic methods [33]. It has been shown
that robotic PD provides advantages over laparoscopy,
such as reduced blood loss and shorter hospital stay in
the postoperative period [34], and also provides greater
stability and accuracy of handling the instrument [35].
The operation of robotic laparoscopy is less physically
stressful, avoids prolonged fixation of the position and
provides an ergonomic position [36]. The potential
advantages of robotic assistance, such as additional
maneuverability and precision of movements, can be
offset by the disadvantage of the lack of tactile feedback,
especially in patients with a soft, loose pancreas or a thin
anastomosis [37]. Buchs et al. studied 44 patients with
RPD and 39 patients with OPD and found significantly
shorter operative time (444 minutes compared to 559
minutes, p = 0.0001) and reduced blood loss (387 ml
compared to 827 ml, p = 0.0001) in the robotic group
compared to the open group [38].

World experience shows that there is no
significant effectiveness of LPD, but some indicators
are improving, such as: no wound complications, less
blood loss, reduced average hospital stay, reduced
postoperative pain, improved quality of life. The long
operative time decreases with the accumulation of
experience and large numbers of performed LPD. In our
work, we also did not reveal the effectiveness of LPD,
the statistical difference between LPD and OPD. This
may be due to a small amount of cases. In the future,
with an increase in the number of operations, especially
laparoscopic, perhaps then we will determine the data
on the effectiveness of LPD.

For the first time, Dokmak et al. [39] showed a
high incidence of complications with the laparoscopic
approach with poor selection of patients, a
significant increase in grade C pancreatic fistulas and
postoperative bleeding. For the author, the selection of
patients is mandatory, especially for obese patients and
for patients with a high risk of developing pancreatic
fistula [39].

Based on this, we also believe that a good selection
of patients is needed for the laparoscopic approach,
adhering to the following factors: the tumor size is
less than 2.5 cm without signs of metastases, without
invasion in the superior mesenteric vein and portal vein.
Also, indications were considered as a hard gland and a
wide pancreatic duct, which are considered to be good
conditions for reconstruction.

Pancreatic fistulas are the most common
complication that leads to high morbidity and mortality
after both open and laparoscopic PD [40-42].

Adhering to the clear indications for the
implementation of LPD in our work, the hard gland
mainly prevailed in 5 (83.3%) patients and soft in 1
(16.7%). One patient who had a soft gland developed a
pancreatic fistula of class C in the postoperative period.
After that, this patient had postoperative bleeding, which
required a relaparotomy. According to literature data,
pancreatic fistulas after pancreatoduodenal resection
occur in up to 5-30% of cases in world practice [44].

To reduce the frequency and complications of
anastomosis, several techniques have been studied,
including  pancreatogastrostomy,  ductal-mucosal
anastomosis, invagination pancreatojejunostomy or
the use of octreotide. However, none of them showed a
clear advantage [45-48].

To date, in world practice, the long operative time
for LPD is considered the most discussed issue. In the
initial stages, during the LPD, a long operative time is
revealed, associated with the complexity of the operation
itself and in the imposition of several anastomoses. But
world experience shows that with the accumulation of
experience and an increase in the number of LPD, the
operative time decreases. Wang et al. reported that the
operative time before the 50th case was 8.1 hours, after
the 50th case 5.4 hours and after the 250th case was
4.7 hours [25]. In our work, the operative time averaged
8 hours. We believe that with an increase in the number
of LPD, operative time will be decreased.
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Conclusion
We presented our initial experience of performing

laparoscopic PD. Our results show the feasibility of LPD
for tumors of the periampullary zone in certain cases.
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