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INTRODUCTION
The main morphological features of chronic pancreatitis are 
fibrosis and atrophy of the pancreas. The main clinical man-
ifestation of chronic pancreatitis is pain, exo- and endocrine 
insufficiency of the pancreas. During the last century, the 
experience of performing various operations in chronic pan-
creatitis was accumulated, from the simple Partington-Roshe 
drainage operation, various modifications of local resections 
based on the Frey operation, Beger’s duodenum-saving 
resection of the head of the pancreas to well-known pancre-
atoduodenal resection. Despite the significant progress in 
understanding of the approaches to the surgical treatment of 
chronic pancreatitis, currently no clear demarcation between 
the choices of one or another procedure [1-4]. 

THE AIM
The aim – to define the stage of pancreatic fibrosis as key 
role factor to choose the type of surgical treatment of pa-
tient with chronic pancreatitis.

MATERIALS AND METHODS
The results of surgical treatment of 181 patients with chronic 
pancreatitis complicated with pancreatic hypertension from 

2000 to 2018 submitted. Mean age were 46,0±13,7 year, male 
– 138, female – 41.   According to TIGAR-O classification 
in 162 (90%) patients chronic pancreatitis occur after attack 
of acute pancreatitis, and 172 (95%) patients were alcohol 
abused. According to Marcel–Rome classification: calcifica-
tion chronic pancreatitis had 21 patients, obstructive –34, 
inflammation form–2, fibrosis–12, cyst –112. 

The stage of CP was determined according to the Büchler 
classification (2009): “B” stage were in 22.65% (41 patients), 
“C” stage – 77.35% (140). Among patients with C stage 
pancreatogenic diabetes was noted in 38 patients. 

In 37 patients during surgical procedure, we check a tis-
sue resistant pressure with Stryker tissue pressure monitor 
and pressure inside the main pancreatic duct. Histological-
ly fibrosis define into 4 stages according to Stolt. 

All patients had surgical correction. Different types of 
pancreatic resection have done in 69 patients. In other 112 
patients: internal drainage of the cyst (61), laparoscopic 
cystogastrostomy (5), combine internal-external drainage 
(18) and external drainage (29). 

Statistical processing of the material was carried out us-
ing Statistica (Version 6.0 StatSoft Inc., USA). The reliability 
of the data difference was determined using the student’s 
t-criterion. The results were considered statistically signif-
icant at p <0.05.
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other parts of the pancreas; pressure in the main pancreas duct, which rises only in 59.5% of patients. The head of the pancreas was involved in the pathological process in 83.8%, 
in 16.2% it was isolated in the isthmus or the body and tail of the pancreas. In general, the distal pancreas was involved in 37.8%. At computer morphometry of histological 
samples, the area of connective tissue fields reached 81.4 ± 6.62%, preserved exocrine part in 4.87 ± 1.62%, endocrine – 1.92 ± 0.12%, total area of ducts – 6 , 47 ± 1.12%.
Conclusions: The combined Frey-Izbickiy local resection provides a wide excision of the pacemaker (stricture) of chronic pancreatitis. In case of extrapancreatic complications 
or repeated surgical interventions on the pancreas due to chronic pancreatitis, this effect can be achieved by pancreatoduodenal resection.
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RESULTS
The course of chronic pancreatitis is continuously recurrent, 
and with each new attack of the disease, the degree of mor-
phological changes in the pancreas is deepened. This concept 
makes it possible to introduce into the clinical practice the 
algorithm for the examination and treatment of such patients, 
which is built on the preoperative and intraoperative stages 
of the severity of pathomorphological changes, as well as 
postoperative histological confirmation of these indicators.

The preoperative stage includes 1 – the definition of the 
type of pain; 2 – CT with evaluation of fibrosis-degenerative 
changes and complications according to the Marcel–Rome 
classification; 3 – evaluation of the stage of chronic pan-
creatitis according to the Büchler classification (serum 
glucose level, feces elastase level); 4 – patient’s nutritional 
state (BMI); level of CA 19-9 and CA 50; 5 – preoperation 
evaluation of the degree of fibrosis (FibroScan).

Numerous studies have shown [2.3] that it is possible 
to indirectly evaluate the severity of fibro-degenerative 
changes of the pancreas according to the type of pain prior 
to the surgical stage. Important several principles of pain 
gradation: 1 – permanent or episodic; 2 – is purchased 
medically or not. Rudolf M. Ammann et al., 1999, divided 
the pain syndrome into category A – episodic severe pain 
with the existing painless periods; B – constant with epi-
sodes of severe pain, requiring hospitalization.  

Dependence of pain type to CP severity were checked 
in 62 patients. All patients with calcification CP (5), mul-
tiple strictures of main pancreatic duct (7), large (12) and 
infected (5) pancreatic cyst had pain type B on the time 
of admission to the hospital. Patients with pancreatic head 
alone stricture (4), small and medium (26) pancreatic cyst 
had type A pain. One patient with fibrosis of the pancreas 
had type B and one – type A pain. And 1 patient more with 
pancreatic head alone stricture had type B pain.

It is important to evaluate the so-called pacemaker of 
chronic pancreatitis – strictures of main pancreatic duct. 
Among 37 patients, isolated strictures were noted in 13 
(35.1%) and multiple in 24 (64.9%) patients. The head of 
the pancreas was involved in the pathological process in 
83.8% (31 patients), that is, the head of the pancreas was 
not always a pacemaker of chronic pancreatitis, in 16.2% 
(6 patients) it was isolated in the isthmus (4) or the body 
and tail ( 2) of the pancreas. In general, distal part of the 
pancreas were injured in 37.8%.

Nutritive status of patients differed according to the form 
of chronic pancreatitis. In patients with calcifying form 
– BMI were 17.2 ± 1.6; Obstructive – 18,1 ± 2,1; inflam-
matory – 24,7 ± 1,8; fibrosis 23.8 ± 1.2; cysts – 25.3 ± 1.5. 

In the preoperative period In 20 patients, were deter-
mined the density of the panreas with ultrasound elastogra-
phy (Fibroscan). The data of elastography clearly depended 
on the form of CP. So in 6 patients with CP with multiple 
strictures (4) and calculous (2), the density of the pancreas 
were 25,6 ± 2,3 kPa. All of these patients had type B of the 
pain syndrome, as well as the intraoperative tissue resistant 
pressure > 200 mm Hg in all sections of the pancreas and 
histologically confirmed type 4 fibrosis.

In 2 patients with chronic pancreatitis with isolated 
stricture of the pancreatic duct, the elastography rates 
were 23.7 ± 1.5 kPa. In these patients, the type B of the 
pain syndrome was noted, the TRP consisted of 200 mm 
Hg in the head of the PO, in the body and tail TRP were > 
120 mm Hg. Histologically, in the head type 4, in the body 
and the tail 3 types of fibrosis was noted.

In 2 patients with chronic pancreatitis with type B pain 
and with increasing size of the pancreas without compli-
cations and dilatation of the main pancreatic duct, the 
density of the pancreas were 21 ± 0.5 kPa. These patients 
were not operated. However, these data make possible to 
draw a clear line in choosing a method for treating patients 
with CP between gastroenterologists and surgeons. Thus, 
patients with type B pain and density values ​​ more than 
20 kPa require surgical treatment.

The other 10 patients were a control group. So, for 2 vol-
unteers, norm parameters for elastoscopy of software were 
determined, which is 4 – 6 kPa, in 8 patients who showed 
manifestations of HP in the background of housing and 
communal services -16,7 ± 1,7 kPa. ll of these patients were 
marked with type A pain syndrome. 

In patients with calcifying forms of CP (16 patients), total 
calculous was noted in 87.5% (14), the isolated stricture of the 
head was noted in 37.5% (6). The isolated stricture of other 
departments (tail of the pancreas) was noted only in 2 (5.4%) 
patients. It should be noted that in all cases, the calculus zone was 
combined with the multiple strictures of this part of the pancreas.

One of the most effective intraoperative method to detect 
the severity of pancreatic fibrosis are measurement of tissue 
resistant pressure. In all cases tissue resistant pressure was 
highest it the place of main pancreatic duct stricture (>200 
mm.Hg), as in other parts of the pancreas it decrease till 
120 mm.Hg and less. Ductal pressure  was increased only in 
22 (59,5%) patients. All patients histologically had 4 grade 
of fibrosis in the stricture place. tissue resistant pressure 
was>200 mm.Hg in the head of the pancreas only in 30 
(81,1%) patients. In 7 patients location of the stricture 
were in the pancreatic isthmus and tissue resistant pres-
sure in that place proved zone of severe fibrosis. Patient 
with calculosis (head –6, total–8) and obstructive chronic 
pancreatitis (multiple stricture of main pancreatic duct–8) 
had tissue resistant pressure as high as>200 mm.Hg in all 
part of the pancreas indicating the total pancreatic fibrosis. 

In all patients undergoing surgical intervention, in the 
place of stricture of main pancreatic duct were determined 
4 degree of pancreatic fibrosis – total fibrosis, which was 
described as a significant fibrosis degradation of the pan-
creas with complete destruction of exocrine parenchyma. 
At computer morphometry of histological samples, the area 
of connective tissue fields reached 81.4 ± 6.62%, preserved 
pancreatic exocrine fraction – 4.87 ± 1.62%, endocrine – 
1.92 ± 0.12%, total area of ducts – 6 , 47 ± 1.12%.

DISCUSSION
The results of the research indicate that pancreatic hy-
pertension syndrome is not so much an isolated increase 
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of pressure inside the main pancreatic duct as the severe 
fibrotic process in the tissue of the pancreas. Therefore, in 
surgical correction of pancreatic hypertension syndrome, 
it is important not only to eliminate intraductal pressure, 
but also to maximize the opening of secondary and tertiary 
pancreatic ducts and to remove the pacemaker CP by cut-
ting out the stricture of main pancreatic duct.  Moreover, 
the excision of parenchyma indicated in zone of maximal 
tissue resistance pressure (> 200 mm Hg), but in a place 
where this pressure <100 mm Hg it is enough to do simple 
drainage operation [5-6].

For the head of the pancreas, it is important to unite 
of the main pancreatic duct and the duct of the uncinate 
process into one cavity [7,8,9]. Thus, a local resection of the 
pancreas meets all tasks sated above the surgical treatment. 
The proposed operation technique combines the idea of 
two operations of Frey and Izbicki and expands them due 
to the wide excision of parenchyma with strictures as well 
as the excision of the main pancreatic duct for the opening 
of the secondary and tertiary ducts. (Patent of Ukraine 
103273, September 25, 2013).

Technically, this operation perform as follows: first, we do 
U-shaped excision of the walls of the main pancreatic duct 
with strictures, with the edges being 5 mm above the upper 
and lower edges of the body and the tail of the pancreas. The 
depth of the exsision is the back wall of the main pancre-
atic duct. The next step is the excavation of ​​the pancreatic 
head. The cutting edge is about 5 mm in the upper, lateral 
and lower edges of the pancreatic head. The depth of the 
excision is the posterior wall of the main pancreatic Duct 
and the duct of the uncinated process, and the common 
bile duct. Intraparenchymal part of the common bile duct 
is released and released from surrounding strictures. The 
common bile duct is not disclosed, which allows you to 
not perform biliodigestive anastomosis. Thus, at the end 

of the excision in the area of ​​the pancreatic head keep a 
thin, 5 mm thickness, rim of parenchyma. (Fig. 1). We 
recommend this operation supplement with transpanreatic 
papilloprotectomy, to restore the physiological passage of 
pancreatic juice to the duodenum (patent of Ukraine No. 
115291, 10.10.2017). The Frey-Izbicki technique were done 
in 52 patients with chronic pancreatitis. Postoperative mor-
tality were 0%, morbidity – 13,46% (7 patients). Bleeding 
from zone of pancreatojejuno anastomosis occur in 2 pa-
tients due to were done 1 relaparotomy; pancreatic fistula 
(grade B) in 2 patients – all were treated conservatively; 
abdominal abscess in 1 patient were treated with puncture 
and drainage under ultrasound control; abdominal wound 
infection in 2 patients were treated with the drainage of 
postoperative wound.

The surgical treatment algorithm depend on intraop-
erative tissue resistant pressure and ductal pressure. The 
Frey (6) procedure we used if tissue resistant pressure 
>200 mm.Hg in the pancreatic head, in other parts <120 
mm.Hg., ductal pressure  – high or normal. The Izbicki 
(2) procedure –if main pancreatic duct were obliterated 
with tissue resistant pressure >200 mm.Hg in all parts of 
the pancreas. The Frey-Izbicki (52) procedure- in case of 
multiple stricture of main pancreatic duct, total calculo-
sis, tissue resistant pressure >200 mm.Hg in all parts of 
the pancreas, ductal pressure high. Pancreatoduodenal 
resection (PDR) (9) done in case of high risk of pancreatic 
cancer, extrapancreatic complication of fibrotic degener-
ative chronic pancreatitis, recurrent surgical procedures 
on pancreas. Corporocaudal pancreatic resection (CCR) 
(2) done in case of high risk of pancreatic malignancy or 
severe fibrotic degenerative process of the distal part of 
the pancreas.

Postoperative mortality was 0%. Postoperative morbidity 
occur in 18,85% (13 patients) for which 3 relaparotomies 

Figure 1. Scheme of Frey-Izbitsky 
operation with transpancreatic 
papilloprotectomy.
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were performed. Among the complications, abdominal 
bleeding occur in 2.9% (2 patients), pancreatic fistula in 
7.25% (5), abdominal abscesses in 4.3% (3), and postop-
erative wound infection in 4.3% (3).

The analysis of long-term results carried out in 24 pa-
tients for 6 – 36 months. We did not report the recurrence 
of pancreatic hypertension after using the Frey-Izbicki 
technique. According to the indicators of the SF-36 
questionnaire in operated patients in 6 months or more, 
the “pain intensity” (P) was 3.2 ± 0.19, which was lower 
compared to preoperative parameters (5.3 ± 0.5; p <0.05).

CONCLUSIONS 
The pacemaker of CP should considered as zone of maxi-
mal fibrosis that not always located in the pancreatic head. 
Therefore, surgical procedure should not only decreas duc-
tal pressure and make local resection of the head of the pan-
creas but wide excision of the pancreatic stricture with the 
opening of the secondary and tertiary ducts (Frey-Izbicki 
procedure). Moreover, excision should perfomed in zone 
of maximal TRP (>200 mm.Hg), but in place TRP lower 
120 mm.Hg it is enough to do simple draining procedure. 
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