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Introduction

Recently, the number of pancreatic pathologies is growing,
which in itself increases the amount of surgical operations on this
organ.

Early diagnosis of pancreatic diseases, proper treatment tactics
and post-operative complications are one of the most relevant issues in
modern clinical medicine. The relevance of this issue is caused due to
the high frequency and diversity of these pathologies.

It has been established, that harmful habits, such as tobacco and
alcohol consumption, are the main risk factors for causing the chronic
pancreatic diseases, including tumours.

Globally, reported cases of disease and mortality due to
pancreatic cancer have increased. It is included in the top ten of the
most common malignant tumours and has a high mortality rate. Despite
advances in medical diagnostic methods and equipment, due to the
diversity of symptoms, it is impossible to detect the disease at an early
stage. Most of them are determined by background and concomitant
diseases (pancreatitis, cholelithic disease, liver cirrhosis, diabetes
mellitus, etc.). The symptoms of these pathologies are so clearly
expressed that at the outpatient service often leads to a medical error.

From the 19% century, the main problem in pancreatic surgery
was the high rate of the post-operative complications and mortality.
Nowadays, despite the advancing of new and modern medical
technologies, diagnostics and surgical treatment methods, the medical
community still has an actual problem to improve outcomes of the

surgical treatment of pancreatic diseases.
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The actuality of the problem

Throughout its history, operating interventions on the pancreas
were associated with a high rate of complications. The post-operative
pancreatic fistula was first described in the 19 century and since then its
prophylaxis is the main target for surgeons.

Today, the high rate of complications due to the surgery on the
pancreas is distinguished by the post-operative pancreatic fistula and
gastroparesis.

According to the analysis of the world experience, mortality rate
of surgeries on the pancreas (124 surgeries) including the very first
resection of the pancreatic head from 1898 (Codivilla) - until 1940, was
60%, and 5-year life expectancy — 5%, and further complications of the
operation varied from 36 to 70%. In recent years, the mortality rate of
operations performed on the pancreas in specialized clinical centers has
decreased to 5%, but still the risk of further complications of the
operation is from 30 to 60%. A post-operative pancreatic fistula causes
severe complications such as: surgical infection, abscess formation,
peritonitis, sepsis, arrosive bleeding, organ failure, which in itself
increases the rate of repeated surgical interventions. The pancreatic
fistula may be controlled and successfully treated, but it still has a
detrimental impact on social and economic variables.

The intensity of fistula formation ranges from 13 to 41%. In
medicine, different terms are used to describe the postoperative fistula:
fistula, leak, anastomosis insufficiency. The definition of the term "post-
operative pancreatic fistula (POPF)", which has been given by the
International Study Group of Pancreatic Fistula (ISGPF) in 2005, has
obtained wide recognition. ISGPF defines the term as a failure of the

hermeticism of pancreatoentero anastomosis or leakage from the gland
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parenchyma, during which the amylase indicator in the liquid,
outflowed from the drainage of the abdominal cavity is 3 times higher of
its amount in the blood serum (table N1) within 3 days after surgery.

Table N1: The definition of the term "post-operative pancreatic
fistula (POPF)" by ISGPF.

Clinical criteria No Grade A | Grade B | Grade
fistula C
Drain amylase < 3 times > 3 x normal S-amylase
Persistent drainage No Yes
Signs of infection No Yes
Readmission No Yes/no
Clinical condition Good Often Bad
well
Specific treatment No Yes/No | Yes
US/CT No Yes/No | Yes
Sepsis No Yes
Reoperation No Yes
Death No Yes

The system of determining the degree of severity of the post-
operative pancreatic fistula proposed by Bassi et al. (2017). A-Grade
fistula - so-called "biochemical leak" is distinguished by clinically
insignificant and asymptomatic processes that do not require
pharmacological or other kind interference. B-Grade fistula is
distinguished by the light course of the disease, which requires

pharmacological or minimalistic intervention. C-grade - is distinguished
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by the severe course of the disease, with the obvious infectious
complications, which requires reintervention.

More than 80 different methods and modifications of pancreatic
digestive anastomosis formation are known and have been suggested,
which also indicate the complexity and relevance of the problem and
the absence of a proper "Golden Standard".

Each method of anastomosis has both supporters and opponents.
The following methods are most commonly used today: duct-to-mucosa
and invaginated anastomosis.

The supporters of pancreatogastro-anastomosis find this method
more reliably due to the good blood supply of the stomach and
proximity to the pancreatic tail at the posterior wall of the stomach,
which reduces the tension of anastomosis. At the same time, the
supporters of pancreatoentero-anastomosis, relying on argumentative
statistics, claim that there is no substantial difference between the
anastomosis methods and the complication rate in both cases is identical.
Recent studies show that pancreatoentero-anastomosis, performed by
the invaginated method, in comparison to different types of the
pancreatoentero-anastomosis, is characterized by a low rate of
complications. The formation of pancreatoentero-anastomosis remains as
"Achilles heel" during the surgical operations on the pancreas.

The issue of drainage necessity of the bile ducts remains as a
controversial issue in the pre-operative period, although many surgeons
welcome the routine use of this method in the pre-operative
pancreaticoduodenal resection. In the literature of the last period has
already found the date on the positive effect and advantages of
percutaneous transhepatic biliary drainage compared to the endoscopic

retrograde biliary drainage.
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Obstruction of the pancreatic duct is often found in patients
with a variety of non-malignant and malignant pathologies (pancreatitis,
calculous disease of pancreatic duct and bile ducts, duct stricture,
periampullary region cancer). The obstruction of the pancreatic duct
leads to dilation of duct, which effects on activation of pancreatic
enzymes, inflammation changes in the gland, resulting in acute
pancreatitis and its complications. In addition, the constant high
pressure in the pancreatic gland causes atrophy of acinar cells, lesion of
the pancreatic islets and parenchymal fibroses, after which the exocrine
and endocrine failure of the pancreatic develops.

According to the meta-analysis of the research published by
Mazaki and Choudhary et al (2010), the pancreatic duct stenting during
the surgeries carried out on the pancreas significantly reduces the
probability of pancreatitis.

The pancreatic duct stenting in the formation of pancreatic
anastomosis and in the non-resectable cancer cases is one of the most
common methods of treatment. According to the research data, at the
initial stage has been established that stenting reduces the level of
development of the fistula, which has rapidly become the focus of
further research.

Decompression of the pancreatic duct removes obstruction and
relevant clinical symptoms such as strong belt pain in the abdominal
area, feeling of nausea, fever. This result can be achieved with
endoscopic intervention - retrograde cholangiopancreatography and
stenting in the pancreatic duct. This method is an effective mini-
invasive procedure for treatment. And, in cases where a procedure is not
available by this method, it can alternatively be treated by the drainage

and stenting of the pancreatic duct with the endoscopic
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ultrasonography. This method is one of the difficult manipulations, so
the percutaneous drainage of the pancreatic duct is considered as an
effective method of treatment in cases where the endoscopic treatment
is impossible. Nowadays, percutaneous drainage can be considered as a
safe and effective procedure that can be used as an independent medical
procedure for draining the pancreatic duct, as well as for other
subsequent manipulations (for treatment of the duct stricture and
lithiasis of Wirsung’s duct, tumour biopsy and endoluminal ablation).
The developing preventive methods against the pancreatic
fistula has been and will always be a major issue for surgeons. The idea
of inhibiting exocrine secretion was first introduced in 1979 (I. Klempa
et al). Nowadays, the most popular is the synthetic analogue of
somatostatin - Sandostatin (octreotide).
Thus, in pancreatic surgery, postoperative fistulas and formation
of "ideal" pancreatic digestive anastomosis remain a major problem that
requires further research, treatment and better diagnostic methods to

reduce further complications and post-operative mortality rate.

The purpose and objectives of the study

The aim of the dissertation study is: Optimization of surgical
procedures and methods for improving the outcomes of treatment for
pancreatic diseases.

The retrospective study from 2010 to 2020 was conducted in
three clinics — the Georgia Israel Joint Clinic "Gidmedi", High
Technology Medical Centre ‘'Ingorokva University Clinic" and
Multiprofile Clinic "New Hospitals". It included 116 cases of pancreatic
diseases and cancers of periampullary region and the following specific

tasks were set:
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6. Introducing of the optimal method of mini-invasive
percutaneous drainage of the pancreatic duct and its implementation
into practice;

7. Development of the mini-invasive treatment method for
Lithiasis of Wirsung’s duct and implementation in practice;

8. Development of a new, maximally safe and effective method of
pancretoentero-anastomosis and its implementation in the clinical
practice;

9. Invention of the optimal model of post-operative period
management after pancreatoduodenal resection;

10. Development of the appropriate recommendations based on
analysis of the results of surgical treatment in the early and late post-

operative period.

Scientific novelty
At first, the following issues are included in the research:

4. Development of the percutaneous mini-invasive method of
wirsungostomy and implementation in the clinical practice;

5. Development of the mini-invasive effective treatment method
for Lithiasis of Wirsung’s duct and implementation in the
clinical practice;

6. Development of a new ,end-to-end“ double invaginated
pancreaticojejunal anastomosis with transanastomotic stenting
and outer drainage of the pancreatic duct (Authorship certificate
N7412,2018).
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Research methods and materials

The dissertation study was performed in 2010-2020 Ivane
Javakhishvili Tbilisi State University, Faculty of Medicine. In this work,
specific pancreatic gland disorders have been studied in 116 patients.

Two clinical groups were created: I - 39 patients who had been
treated with pancreatic gland and periampullary region diseases and II
group - 77 patients, due to pancreatitis and dilated pancreatic duct (>2
mm), who were treated with the drainage of the pancretic duct by
combined ultrasound and fluoroscopy Guidance and CT- fluoroscopy
guidance control. In patients, participating in the survey was studied the
spreading of pancreatic disease, its specific clinical manifestation and
peculiarities. Estimates and comparisons of data and results of follow up
period have been evaluated in patients, who underwent the surgical
treatment.

The dissertation study was conducted using the findings of
medical analysis, laboratorial and instrumental trials as well as the
subsequent analyses of clinical data carried out at the initial and
postoperative period. Forms are completed for patients where all the

above-mentioned data outcomes have been collected.

Research project structure
Dissertation is carried out retrospectively, multi-centrally, in
three clinics — The Georgia Israel Joint Clinic "Gidmedi", High
Technology Medical Center, Ingorokva University Clinic and
Multiprofile Clinic "New hospitals" from 2010 to 2020.
The criteria for inclusion were: Patients of both genders who
have admitted clinics with a non-malignant and malignant disease of the

pancreatic gland and periampullary region. I-group was treated with the
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surgical treatment (open laparotomy), and the II-group with a mini-
invasive surgical procedure - wirsungostomy (drainage of the pancreatic
duct with combined ultrasound and fluoroscopy or computer
tomography and fluoroscopy control).

Diagnosis of the disease was based on the summarization of the
data of biopsy and when necessary, on basis of the clinical-laboratorial
examination.

The criteria for exclusion were: I-group - non-resective case
confirmed during pre-operative examination or the severe condition of
the patient caused by the concomitant disease. In II-group — non-dilated
common pancreatic duct (<2mm), uncorrectable coagulopathy or non-
existence of a safe way to reach the pancreatic duct.

Results:

The findings of the dissertation were presented in a conclusion,
based on survey discussion, number of specific patients, their percentage,
international literary review and analysis of expert opinions.

Structure of the project:

The manuscript includes 5 chapters, 102
pages, 2 tables, 63 pictures. In the dissertation the global data are used as
references, as well as the results of the latest randomized and cohort
researches, meta-analysis of treatment, modern guidelines, protocols are
assessed and the opinions of experts of the western countries are

reviewed.

Clinical characterization of patients
116 patients have participated in the study. Two clinical groups
have been set up: I - 39 patients who had been treated with pancreatic

gland and periampullary region diseases, and II group - 77 patients who
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have undergone the drainage of the pancreatic duct by the ultrasound
and fluoroscopy or CT and fluoroscopy guidance control, due to
pancreatitis and dilated pancreatic duct.

In the group I were united 39 patients. Most patients were male
25 (64,1%), female 14 (35,9%), average age of patients 57 (43 - 78 years).
The average duration of the operation is 5 hr. The average hospital stay
was 12 days.

35 (89,7%) patients with periampullary cancer diagnosis have
been treated by pancreaticoduodenal resection. 1 (2,6%) patient —
pancreatic tail cancer, 1 (2,6%) — due to pinching of a stent in the
pancreatic duct (see Chapter 4.8), 2 (5,1%) — due to intraoperatively
determined non-resectable pancreatic cancer — palliative operation
(cholecystectomy, hepaticojejunostomy, gastrojejunostomy with ROUX-
EN-Y).

Out of 35 patients diagnosed with periampullary cancer, in 18
(51.4%) cases, diagnose was pancreatic head cancer, in 16 (45.7%) cases —
cancer of ampulla of Vater, in 1 (2.9%) case — cancer of the distal part of
the common bile duct. In 34 (97.1%) cases pancreatojejunostomy was
performed, in 1 (2.9%) case — pancretogastrostomy. In 20 (57.1%) cases —
“classic” pancreatoduodenal resection (Whippe’s operation), in 15
(42.9%) cases — its modified version - pylorus preserving
pancreatoduodenal resection.

We have performed decompression of pancreatobiliary region 2-
3 weeks earlier before the surgical operation. It was conducted: in 18
cases — percutaneous biliary drainage, in 12 cases — both, as biliary as
well as drainage of the pancreatic duct (8 percutaneous drainage, 4

intraoperatively, transpancreatic cases) and was wused as a
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transanastomotic (hepaticoentero and pancreatoentero anastomosis)
stent.

A new ,end-to-end“ double invaginated pancreatojejunal-
anastomosis with transanastomotic stenting and outer drainage of the
pancreatic duct was performed in 8 cases; intraoperative transpancreatic
drainage from the pancreatic duct — in 4 cases. Lost stent was used
intraoperatively in 6 cases at the initial stage of research; in 5 cases —
endoscopic stenting of ampulla of Vater (by using elastic stent).

The removal of stent, pinched in the pancreatic duct and
pancreatoduodenal and distal resections 7 (18.9%) patients out of 37 had
11 cases of complications, failure of pancreatic anastomosis in the form
of abscess — 4 cases, which were eliminated by percutaneous drainage of
abscess cavity. Eventration — 2, arrosive bleeding — 1 (re-intervention —
pancreatectomy), haemorrhagic pancreatitis -1 (re-intervention) and 3
cases of surgical infection. It must be noted that these complications
were expressed at the initial stage of the research, in the cases when
anastomosis and percutaneous drainage of pancreatobiliary region
developed by us were not used. In 2 cases — so called “Biochemical Leak”
from anastomosis area was expressed with clinically insignificant and
asymptomatic course (which was confirmed by the laboratorial
examination of the pancreatic juice secreted from the drainage of
abdominal cavity), which do not require pharmacological or other types
of intervention.

In 5 (12.8%) patients the treatment had a fatal outcome from 6
months to 3years period after the operation.

IT group consisted of 77 patients, who underwent percutaneous
drainage of the pancreatic duct. The reason of intervention in 46 (59,7%)

cases was pancreatic head cancer, 16 (20,7%) - Lithiasis of Wirsung’s
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duct, 7 (9,1%) — pancreatic duct stricture, 6 (7,8%) — Ampulla of Vater
cancer, 1 (1,4%) — metastatic lesion, 1(1,4%) — pancreatic fistula.

The procedure was performed with ultrasound and fluoroscopy
guidance control in 46 (59,7%) cases, 26 (33,8%) — CT and fluoroscopy
guidance, 4 (5,2%) — CT and 1 (1,3%) — fluoroscopy control.

In 56 (72,7%) cases the entry point into the pancreatic duct was
the pancreatic body, 15 (19,5%) — pancreatic tail and 6 (7,8%) —
pancreatic neck area.

Puncture needle of 18 G diameter was used in 41 (53,2%) cases,
and needle of 22 G diameter - 16 (20,8). Puncture of pancreatic duct
with coaxial technique was performed in 20 (26%) cases, needles of 14-
18 G diameter were used in 2 (10%) cases, 18-22 diameter - 15 (75%)
and 17-18 G diameter— in 3 (15%) cases.

Drainage of pancreatic duct was performed transgastrically in 9
(11,7%) cases, transhepatically - 7 (9,1%). Hydrodissection was
performed in 6 (7,8%) cases. The percutaneous transhepatic biliary
catheter already placed in it, was used as a guide to reach the pancreatic
duct in 1 (1,3%) case.

Male - 41 (53,2%), Female 36 (46,8%). The average age - 57,9
(age varied between 32 and 90 years).

The main symptoms were pain the abdominal area, fever,
nausea. Percutaneous drainage of the pancreatic duct was successfully
performed in 98,7% (except for the cases when outer pancreatic fistula
was expressed).

After the procedure, the amount of the secreted pancreatic juice
was 300-900 ml per day. The amount of discharge was increasing during
6-7 days.
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Clinical improvement after the procedure was achieved in all
cases. A significant reduction of amylase in the serum was revealed
(from 355,41 + 160,0 to 37.41+11,62 U/L). In most cases drastic
normalization of the hypoglycaemia index took place among the patients
with newly expressed diabetes mellitus (glucose in blood before the
drainage - 10,46+0.65 mmol/l and after the drainage 4,05+1,13 mmol/l).
Glycaemia index was not improved in the patients diagnosed with
diabetes mellitus for a long time.

A successful solution has been found in all situations. We have
not faced the complications such as: bleeding, blood vessels damage,
pancreatitis, infectious complications, even in the cases when drainage
of the pancreatic duct was performed transgastrically.

There were no death cases within the dynamic of the procedure,
nor within the following 30 days. After the obstructive disease of the
pancreas the wirsungostomy catheter remained during two-three weeks,
from which the further necessary procedures were performed; and in
case of pancreatic stricture, the catheter remained during at least 10.5
months, for the purposes of ductal ballooning dilation and inner-outer

drainage.

Indications and contra-indications of operational interventions
All the patients have undergone the surgical treatment with
pathologies of the pancreatic gland and periampullary region, who
admitted these three clinics the Georgia-Israel Joint Clinic “Gidmedi”,
High Technology Medical Centre, “Ingorokva University Clinic” and
Multiprofile Clinic “New Hospitals” during 2010-2020 years.
Indications for the surgical treatment within the study period

were: all surgical resectable cases of the pancreatic gland and
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periampullary region, confirmed by the ultrasonic examination, CT
and/or magnetic resonance study. The patients who were only
intraoperatively diagnosed with inoperable tumour progress, underwent
palliative operations, and the patients with intrahepatic and extrahepatic
ductal dilation, pancreatitis and/or pancreatic ductal dilation (>2mm)

underwent percutaneous wirsungostomy and drainage of biliary ducts.

Drainage of the pancreatic duct (wirsungostomy) method with

combined ultrasound and fluoroscopy guidance technique

The proximal part of the duct was used as the entry point into
over pancreatic duct, to ensured antegrade placement of the catheter tip.
Entry from the distal part of the duct was used only in cases when a safe
approach from the proximal part of the pancreatic gland was impossible.
According to the anatomical variations, a puncture needle was passing
through the various tissues: only skin, skin and liver, skin and stomach.
A decision about the size of a puncture needle was made on the basis of
diameter of the pancreatic duct. 18G needle was used when size of the
duct was 5mm and more, and 22G - when size of the duct was less than
5mm, in order to decrease the risk of blood vessel damage while moving
the needle. In cases when the coaxial use of the needle was required, we
used 18G needle before the surface of the pancreas, then we were
continuing the manipulation towards the pancreatic duct with 22G
needle. The successful puncture of PD had been confirmed by the
observance of pancreatic fluid in the needle cannula and procedure was
switched to fluoroscopy guidance control. The contrast substance was
injected from the needle cannula, in order to obtain the image of
pancreatic duct, and then the drainage “Pig-Tail” catheter with the

relevant diameter (6-8.5 Fr) was placed into the duct by means of
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passing a wire (for 18G and 0.018 - 22G puncture needle — diameter
0.035) through the needle cannula. At the end, for the purposes of

checking the successful drainage the duct was contrasted.

Drainage of the pancreatic duct (wirsungostomy) method with
combined CT and fluoroscopy guidance technique

Drainage of the pancreatic duct (wirsungostomy) method with
CT and roentgenoscopy control was used in case when a safe approach to
the duct with ultrasound guidance was impossible or it was required for
better visualization of the pancreatic duct.

The relatively safe ways to reach the pancreatic duct was
preliminary evaluated on CT. The procedure was performed when the
patient lying on the back or belly. In case of lying on the belly, the
pancreatic duct was reached from the retroperitoneal area passing
through the skin with 18G needle. In the event if location of the spleen,
kidney and large intestine was hindering, a hydrodissection was
performed with physiological solution. After entering the puncture
needle in the duct, the procedure was continued with fluoroscopy
control, by means of placing the drainage “Pig-Tail” catheter with the
relevant diameter (6-8.5 Fr) into the pancreatic duct. At the end, for the

purposes of checking the successful drainage the duct was contrasted.

Method and technique of Wirsung’s duct lithiasis treatment
(Balloon assisted percutaneous descending litholapaxy)
Balloon assisted percutaneous descending litholapaxy was
performed from the existed percutaneous wirsungostomy drainage with

ultrasound and fluoroscopy guidance.
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The contrast substance was injected by means of wirsungostomy
catheter, by which the common and supplementary pancreatic ducts and
concrements in them were revealed. After that the conductive wire was
placed, drainage catheter was removed and introducer with 8 CH
diameter was placed in the duct, by means of which the conductive
catheter was placed and we were passing the conductive wire through
the pancreatic duct into the duodenum. Then the balloon with 8mm
diameter was inserted alongside the conductive wire. Dilation of the
papilla was performed by means of the inflated balloon and concrements
were moved into the duodenum by mechanical pressure. The controlling

pancreatography was done after the procedure.

The new "end-to-end" double-invaginated pancreaticojejuno-
anastomosis with transanastomotic stenting and external pancreatic duct
drainage

Method description:

The innovation belongs to the field of medicine, namely surgery,
and it is intended to be used during the surgical operations conducted in
the hepato-pancreato-biliary zone.

The purpose of the innovation is prophylaxis and to reduce the
number of failure of pancreaticojejeuno-anastomosis sutures and
associated complications.

The main point of the innovation is that by using of this method
it is possible the double reliable invagination of the pancreaticojejeuno-
anastomosis stenting with the external pancreatic duct drainage.

The formation of the pancreaticojejuno anastomosis, represented

in figure 14, is carried out as follows:
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The pancreatojejunostomy creation is to begin after the
appropriate mobilization and preparation of proximal jejunum and
pancreatic remnant. The pancreatic duct drainage tube is inserted into
the lumen of jejunum and I invagination is started by means of first two
sutures. The needles are passed through the jejunum from outward to
the inside and then followed by S — shaped sutures at the pancreas.
These sutures are placed by 2 cm off cut edges (picture 1 a,b).

Picture 1:
A) Schematic view of I invagination sutures.

B) Intraoperative view of I invagination sutures.

By gently pushing of jejunal limb and simultaneous tightening

of the sutures the pancreatic remnant easily slide (“parachuting”) into
the lumen of jejunum and after tying the knots there is a good and thick
fixation and adaptation of jejunal wall and pancreas tissue with each
other. As a result the pancreatic remnant is invaginated at 4 cm into the

jejunal lumen (picture 2 a, b).
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Picture 2:
A) Schematic view of the finished result of I invagination row.

B) Intraoperative view of the finished result of I invagination row.

A) \B)

f

Thereafter the II invagination is started by means of four U-
shaped sutures (middle and corners), which are placed at jejunum by
lcm off cut end of jejunal wall with transpancreatic passing of sutures.
After tying these knots the 1 cm of serous-muscular cuff is
formed,which provides circularly very firm and thick touch and contact

with the pancreas stump without dead space between them (picture 3a,

b-4a, b).
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Picture 3: A) Schematic view of II invagination sutures.

B) Intraoperative view of II invagination sutures.

A)

Picture 4:

A) Schematic view of II invagination row of completed double-
invaginated pancreaticojejuno-anastomosis.

B) Intraoperative view of II invagination row of completed double-

invaginated pancreaticojejuno-anastomosis.
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Thus, the introduced anastomosis is “end to end” double
invaginated pancreatojejunostomy like “double lock” device with
transanastomotic stenting and external pancreatic duct drainage, which
is characterized by the following advantages:

Is simple and easy to teach and perform;

Is hermetic and thereafter safe;

It takes short operative time (10-12 minutes);

It is applicable almost to all situations;

It is characterized by minimal traumatization of pancreas (in

total 6 sutures and 1 layer);

Unobstructed passage for the flow of the pancreatic secretions;

The practical result of this innovation is the simplification of the
technical process of anastomosis, the reduction of time for its handling
and the increase of the reliability of the anastomosis. The positive result
is that the minimum number of sutures (6 sutures) and layers (1 layer) is
used, the good adaptation of the layers, and therefore the perfect
hermeticity of anastomosis, and also the free passage of the pancreatic
juice through the transanastomotic stent is provided, which is set in the
pancreatic duct percutaneously during the preoperative period.

The method is proven in clinical practice and is recommended

for its extensive use in operations of hepato-pancreatico-biliary zone.

Technical and tactical aspects during pancreaticoduodenal resection

The pancreaticoduodenal resection remains to the present day
the most difficult, invasive, and complex surgical intervention of the
gastrointestinal tract. Nevertheless, this operation remains as an optional

method and is assumed to be the only and best chance of treatment and
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cure of malignant cancer of periampullary region. In case of the tumour
disease of the pancreatic body and tail the distal resection shall be
performed.

There are several technical and tactical features that allowed us
to successfully undertake this complex and difficult surgical operation.

In 30 cases of pancreaticoduodenal resection performed by us,
biliary and pancreatic drainage (18 cases isolated only by the biliary
tract, and 12 cases of combined drainage) were made. There was
revealed the blockage of the biliary tracts, where bilirubin index was
observed at >250 pumol / L, due to which we were conducting the
preliminary percutaneous biliary drainage. In 8 cases was observed
hyperamylasaemia, where the pancreatic duct was >2 mm, due to which
we have performed the percutaneous Wirsungostomy.

At the first stage of the surgical operation the extended lateral
and medial mobilization of the duodenum and pancreatic gland under
the Kocher manoeuvre was always performed.

In case of the malignant resectable tumours in the pancreatic
gland and periampullary region the extended lymph dissection was not
done. The number of extracted lymphatic glands in all cases was 10-15
in order to adequately determine the disease grade.

To successfully create the tunnel between the rear surface of the
pancreatic gland throat and the superior vein and the portal vein of
mesenterium it is necessary to identify and ligate the branches of theese
veins. So called "v. Belcher" (v. posteriorsupersuperior
pancreaticoduodenalis), which occurs in 80% of cases, is anatomically
short, wide and represents the branch of the portal vein, which is
includedin  the pancreatic gland. Therefore, during the

pancreaticoduodenal resection, it is necessary to identify and ligate this
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vein exactly (which represents a difficult process) in order to avoid the
massive loss of blood.

In cases where the diameter of the Wirsung’s duct was <2
mm, the transpancreatic drainage of the pancratic duct was done (4
cases). Intraoperatively the drainage of the pancreatic-biliary tracts was
always performed for a transanastomotic stent and for inner-outer
drainage of ducts.

During the performing of gastroentero- and duodenoentero-
anastomoses in the stomach and down the junction, it was always
planned to leave the nasogastric and nasoenteric tubes for
decompression and early enteric nutrition.

As it is known, the formation of pancreaticoenteric-anastomosis
still remains as "Achilles heel" during the surgical operations performed
on the pancreatic gland and we consider that the new "end-to-end"
double invaginated = pancreaticojejunostomy  anastomosis  with
transanastomotic stenting and external pancreatic duct drainage is more
safe, easy for handling and reliable to have an effective result of the
invaginated anastomosis.

At the last stage of the operation, the infiltration by novocaine
(1% - 80-100 ml) of mesenterium of the small intestine is performed for

early liquidation paresis and prolonged of analgesia effect.

Features of management of the post-operation period
An appropriate post-operative management takes one of the most
important place in the elimination of complications and reduction of the
mortality rate. The goal is to quickly restore and enhance the functional
capabilities of the organism. After our operations, all patients were

undergone:
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Decompression of GI tract (nasogastric and nasoenteric tubes);
Decompression of the hepatobiliary system (percutaneously);
Early enteral nutrition (nutrisol, peptamen);

Appropriate infusive and parenteral therapy;

Appropriate antibiotic and anticoagulation therapy;

Early activation of patient;

Antiemetic and analgesic therapy;

Octreotide (Sandostatin);

Peridural anesthesia, epidural analgesia;

Enzymes (creon) and hepatoprotectants (heptral);

Adjuvant chemotherapy (according to the degree of

histopathological conclusion and tumour differentiation grade);

Diet.

The cholangiopancreatography was done with percutaneous
cholangiostomy and wirsungostomy catheters, and further in case of
the disappearance of the extravasation marks, which is indicative of
the full hermetism of the anastomosis, catheters were removed after

3-4 weeks of the surgical operation.

Discussion

To the present day, the pancreatic resection from operations
produced on the pancreatic gland and periampullary region cancers
remains as the most complex, invasive, and severe surgical intervention
of the gastrointestinal tract characterized by high rate of mortality. Post-
operative complications and high levels of lethality. Nevertheless, this
operation remains as an optional method and is assumed to be the only
and best remedy of treatment and cure of malignant cancers of

periampullary region. As it is known, the formation of pancreatico-
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enteric-anastomosis still remains as "Achilles heel" in the surgical
operations on the pancreatic gland.

Recent studies have shown that the use of invagination method
is characterized by a low rate of complications in the formation of
anastomosis.

The most serious and important unsolved problem in the
pancreatic surgery is the post-operative pancreatic fistula, the frequency
of which varies from 13 to 41%. It has a negative impact on both social
and economic factors and currently the best treatment method against
the post-operative pancreatic fistula is still unknown.

We used Bassi (2016) et al.'s assessment system (A, B, C grade) to
determine the grade of the pancreatic fistula.

Factors such as: so-called "soft" pancreatic gland; pancreatic
"thin" duct (less than 3 mm); patient gender (male); age (75 years and
above); concomitant chronic diseases (pancreatitis, stoutness, diabetes,
cardiovascular diseases); operation duration; traumatism - increases the
rate of formation of the pancreatic fistulas after the surgery.

It is still a controversial issue, the necessity of bile ducts drainage
in the pre-operative period, although many surgeons welcome the
standard, routine use of this method duringthe pre-operative
pancreaticoduodenal resection. In the literature of the last period, it has
already found information on the positive effect and advantages of
percutaneous transhepatic biliary drainage compared to the endoscopic
retrograde biliary drainage.

Obstruction of the pancreatic duct is often found in patients
with a variety of non-malignant and malignant pathologies (pancreatitis,
calculous disease of pancreatic duct and bile ducts, duct stricture,

periampullary region cancer). The decompression of the pancreatic duct
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removes obstruction and relevant clinical symptoms. This result can be
achieved with endoscopic intervention - retrograde
cholangiopancreatography and placement of the stent in the pancreatic
duct, but if this procedure can’t be performed by this method, then
nowadays, as an alternative, the percutaneous drainage of the duct is
considered as a safe and effective way to be used as an independent
medical procedure, as well as a solution to perform other subsequent
manipulations (for treatment of duct stricture and Lithiasis of Wirsung’s
duct, tumour biopsy and endoluminal ablation).

According to the analysis of retrospective studies, drainage of the
pancreatic gland effectively reduces the complications and mortality rate
after the pancreaticoduodenal resection.

Namely, these facts turned out to be interesting for our team to
make it more safe, easy to produce, reliable and
effective invaginated anastomosis, and that we used percutaneously
preliminarily installed biliary and pancreatic catheters for the
transanastomotic stent and external-internal drainage. Also, we can use
in case of the need a mini-invasive percutaneous Wirsungostomy
catheter invented by us for further procedures (fistulography, pancreatic
gland duct balloon dilation, stenting, Lithiasis of Wirsung’s duct for
treatment and endoluminal procedures).

In the surgical operations, conducted by us in 7 (18,9%) patients
from 39, were reported 11 cases of postoperative complications, which
is compliant to the data given in the surgical literature. It is noteworthy
that to these patients were not applied the new "end-to-end"
double invaginated pancreaticojejuno anastomosis, with
transanastomotic stenting invented by us and drainage of the pancreatic

duct. Only in 2 cases, the so-called "biochemical leakage" was developed
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from the area of anastomosis, with clinically insignificant and
asymptomatic course (which was confirmed in laboratory, by
examination of the pancreatic juice secreted in the free abdominal
cavity), which did not require pharmacological or other interference.

Therefore, offered by us anastomosis has the following
advantages:

Is simple and easy to teach and perform;

Is hermetic and thereafter safe;

It takes short operative time (10-12 minutes);

It is applicable almost to all situations;

It is characterized by minimal traumatization of pancreas (in

total 6 sutures and 1 layer);

Unobstructed passage for the flow of the pancreatic secretions.
The practical result of the invention is the simplification of the technical
process of anastomosis, the reduction of time for its handling and the
increase of the reliability of the anastomosis. The positive result is that
the minimum number of sutures (6 sutures) and layers (1 layer) is used,
the good adaptation of the layers, and therefore the perfect hermeticity
of anastomosis, and also the free passage of the pancreatic juice through
the transanastomotic stent is provided, which is set in the pancreatic
duct percutaneously in the preoperative period.

The method is proven in clinical practice and is recommended
for its extensive use in hepatopancreaticobiliary zone operations.

Successfully performed 77 percutaneous Wirsungostomy with
ultrasound and fluoroscopy and CT-fluoroscopy guidance. 77 cases were
handled without complications (without pancreatitis, bleeding and

pain).
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16 Balloon assisted percutaneous descending litholapaxy was
performed successfully and without complications.

In a number of cases, (pre-operative period 2-3 weeks), for the
periampullary zone cancers (ampulla of Vater, pancreatic head, distal
part of choledochus and duodenum) percutaneous drainage of biliary
and pancreatic ducts was used:

For the following purposes:

. For decompression of the ducts;

. For decompression of the anastomosis;

. Carry out carcass function of the anastomosis;

. If necessary, there is a guide for further manipulations such as:

balloon dilation of pancreatic duct, stenting, balloon-assisted descending
litholapaxy, endoluminal procedures (biopsy, ablation);

. Instalation of various medication (antibiotic, antiseptic);

. Fistulography control both visual (dye-methylene blue) and by
X-ray contrast.

Generally, the percutaneous drainage was only performed when
the diameter of the Wirsung’s duct was >2 mm. In the case of duct with
<2 mm diameter, intraoperatively the transpancreatic external-internal
drainage was performed.

The mentioned drainage is actively used in diagnostics of
postoperative pancreatic fistula along with clinical, laboratorial and
instrumental research. By this way the production of fistulography-
contrasted, painted, non-invasive - is informative and cost-effective.

By analysing our results, the percutaneous Wirsungostomy is a
safe and effective procedure that can be used as an independent medical
procedure for drainage of the pancreatic ductor as a mean

for other subsequent interventions.
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Therefore, we can conclude that the results of our study
obtained on a limited group of patients allows us to make a very
promising and optimistic prognosis that requires continued study and

big sizes of observations.

Conclusions:

1. The percutaneous mini-invasive method of Wirsungostomy is
developed and implemented in clinical practice;

2. The pancreatic duct percutaneous drainage is a safe and
effective mini-invasive surgical procedure;

3. The use of combined percutaneous drainage of the biliary and
pancreatic duct significantly reduces the risk of anastomosis failure;

4. There is developed and implemented in the clinical practice
effective mini-invasive method of treatment of lithiasis of Wirsung’s
duct;

5. A new "end-to-end" double invaginated pancreaticojeuno-
anastomosis with trananastosomotic stenting and external pancreatic
duct drainage is developed and recommended.

6. The method of pancreatojejuno-anastomosis presented by us-
is safe, simple, less traumatic, easy to perform and use practically, in all

clinical situations.
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Practical recommendations:

L. During the pancreaticoduodenal resections it should be
used our anastomosis - a new ‘"end-to-end" double invaginated
pancreatojeuno-anastomosis, with transanastomotic stenting and
external pancreatic duct drainage;

2. If the diameter of pancreatic duct exceeds 2 mm, the
percutaneous Wirsungostomy should be done in the pre-operative
period;

3. If the diameter of pancreatic duct does not exceed 2 mm,
then the transpancreatic drainage of the duct should be done
intraoperatively;

4. During the palliative operations, it is advisable to
perform cholecystectomy, hepatico-jejunostomy and gastroentero-
anastomosis;

5. Pancreaticoduodenal resection and percutaneous
Wirsungostomy must be performed, in the high-tech medical canters, by
highly skilled specialist with proper qualification and experience;

6. The pancreatic gland and periampullary zone cancerous
diseases management requires a multidisciplinary team approach:
surgeon, interventional radiologist, endoscopist, clinical oncologist,

anaesthesiologist and morphologist.
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