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Abstract
Surgical treatment was applied in 145 patients with complicated forms of chronic pancreatitis (CP) at the department of surgery of
the Ivano-Frankivsk Regional Clinical Hospital in 2009–2016. Fourty-nine (33.7 %) patients had symptoms of biliary hypertension (BH); in
five (3.4 %) of them BH was combined with chronic duodenal obstruction (CDO), the other 5 (3.4 %) patients had a combination of BH+CDP and local venous hypertension of pancreaticobiliary area vessels. Resection-type surgeries were applied in 28 (57.1 %) patients with CP
complicated by BH. Intraoperative monitoring of biliary pressure was used in 17 patients in the process of duodenum-preserving resections
of the pancreas. Frey’s procedure was applied to 20 (71.4 %) patients, in whom BH persisted after the resection stage of the surgery; Frey’s
procedure was supplemented by interventions on bile ducts: hepaticoenteroanastomosis was applied in 12 patients, excision of pancreas
lingula was applied in one patient, internal biliopancreatic anastomosis was applied in one patient. Berne modification was used in 2 (7.2 %)
patients, and pancreaticoduodenal resection (PDR) according to Whipple – in 6 (21.4 %) patients. Remote results were studied in 19 (67.8 %)
patients. Patients after duodenum-preserving resections had the best quality of life indicators, for BH signs were absent.
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1. Introduction
Surgical treatment of CP is a topical, complicated and not completely resolved problem of
gastroenterology. From 4 to 9 % of patients with CP require surgical intervention [1–7]. Strategies
of CP treatment available at present presuppose that the surgery is the last moment of treatment
after conservative treatment, change of lifestyle and endoscopic methods failed [8–11].
At present, indications to surgical treatment of CP are not always specific. Surgical treatment is indicated in case of clinical signs of CP and morphological changes in the pancreas when
conservative therapy is ineffective and there is a threat of CP complications or the complications
have already occurred [1]. The task of surgical treatment of CP include: elimination of pain and
local complications, preservation and improvement of exocrine and endocrine functions of the
pancreas, improvement of the patients’ quality of life [12–16].
Obstruction of the duodenum in cases of CP complicates the course of the disease in 16–
36 % of patients, pre-papillary stenosis of the common bile duct (CBD) – in 30–60 %, and compression of mesenteric-portal system – in 11–17 % of patients [17, 18]. Compression of the distal
part of the CBD by fibrously-changed lingula plays a significant role in the development of obstructive jaundice in cases of CP [19].
2. The aim of the research
Analyze our own results, study and generalize the role of resection surgeries in surgical
treatment of CP with BH.
3. Materials and methods
Surgical treatment was applied in 145 patients with complicated forms of CP at the department of surgery of the Ivano-Frankivsk Regional Clinical Hospital in 2009–2016. Among them:
134 (92.4 %) men and 11 (7.6 %) women aged from 21 to 72. Fourty – nine (33.7 %) patients had
symptoms of biliary hypertension (BH), in five (3.4 %) of them BH was combined with chronic
duodenal obstruction (CDO), the other 5 (3.4 %) patients had a combination of BH+CDP and local
venous hypertension of pancreaticobiliary area vessels.
To diagnose CP and its complications we used: laboratory examinations (levels of alphaamylase, total and direct bilirubin, alkalinephosphatase), ultrasonography (USG), endoscopic retrograde cholangiopancreatography (ERCP), computed tomography (CT), magnetic-resonance cholangiopancreatogpaphy (MRCP), and intraoperative monitoring of biliary pressure (IOMBP).
Patients’ quality of life in the remote postoperative periods was considered to be the criterion of surgical treatment efficiency. Assessment of the remote postoperative treatment results
was done by examining the patients, USG, and filling out the «Short Form Medical Outcomes
Study» (SF-36) questionnaire, which allows evaluating physical and psychoemotional states of the
surveyed separately.
4. Results
Patients with CP complicated by BH underwent resection, draining and palliative surgeries.
Draining surgeries were applied in 14 patients. In particular, 8 (16.3 %) patients underwent
longitudinal pancreaticoenterostomy supplemented by biliodigestive anastomoses, 3 (6.1 %) patients – open cystopancreaticoenterostomy on the Roux loop, 2 (4.1 %) patients – endoscopic cystoduodenostomy, one patient – external draining of parapancreatic cyst of the pancreas.
Due to seriousness of the general condition and presence of co-morbidity, palliative surgeries were applied in 7 (16.3 %) patients: application of hepaticoenteroanastomoses – in 2 (4.1 %)
patients, ERCP with endobiliary stenting – 5 (10.2 %) patients.
Resection surgeries were applied in 28 (57.1 %) patients with CP complicated by BH (Table 1).
Resection surgeries included: PDR, pylorus-preserving PDR, Beger’s procedure, Frey’s procedure,
longitudinal pancreaticoenterostomy (LPES) with artificial duct formation, Berne modification A
manifest chronic inflammatory process in the area of the pancreas was the indication to resection
interventions. In case of a grounded assumption of tumorous process in the area of pancreas head,
PDR was selected as a method of treatment.
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Table 1
Resection surgeries in patients with chronic pancreatitis accompanied by signs of biliary
hypertension
Surgery

Number

Percentage, %

Frey’s procedure
Standard
With hepaticoenteroanastomosis
With biliopancreaticanastomosis
With excision of pancreas lingula
PDR according to Whipple
Berne modification of Beger’s procedure
Total

20
6
12
1
1
6
2
28

71.4
7.2
14.4
3.6
3.6
21.4
7.2
100

The patients’ stay in the hospital amounted, on average, to 17.5 days. An average period of
the patients’ stay in the hospital after the surgery was 12.0 days. The duration of the surgery ranged
from 210 to 245 minutes, 225 minutes on average.
Remote results of surgical treatment were studied in 19 (67.8 %) patients in the period from 6
to 36 months. The results of filling-out the questionnaire showed that all patients evaluated their physical condition and psychoemotional state as good and satisfactory. Quality of life indicators appeared
to be the best after the duodenum-preserving resections. Physical examinations, laboratory and USG
data indicated to the absence of BH signs in these patients in the remote postoperative periods.
5. Discussion
Selecting the method of surgical treatment, we took into account the fact that resection
surgeries and their modern modifications allow eliminating a number of CP complications,
namely: pancreatic duct hypertension, in some cases – biliary hypertension and compression of
the porto-splenic-mesenteric confluence with normalization of portal blood circulation (less so
for Frey’s procedure).
Apart from these positive aspects, resection surgeries decrease functional reserves of the
pancreas (exocrine and endocrine functions). In the course of resection surgeries performed strictly observing the technique, 20–40 % of gland parenchyma is deleted, which may lead to stronger
functional insufficiency. However, while selecting the method of surgery, we took into account the
fact that in patients with complicated forms of CP a part of the parenchyma has already undergone
fibrous-degenerative changes and gland tissues have been replaced by connective tissue.
Intra operative monitoring of biliary pressure (patent to useful model No. 101713, bul. No. 18
of 25.09.2015) [20] was performed in 17 patients during duodenum-preserving pancreas resections;
in 13 of them biliary pressure (BP) was measured using a digital manometer for pressure measurement
connected to a computer. The technique of surgical intervention depended on the results of BP monitoring. If BH persisted after excision of fibrous tissues of the pancreas head and release of the intrapancreatic part of the CBD, the surgery was supplemented by an intervention on bile duct. If BH was eliminated
by the surgery on the pancreas, intervention on bile ducts was not applied.
Frey’s procedure was applied in 20 (71.4 %) patients. Resection stage of the surgery included
resection of the head of the pancreas and preservation of the duodenum, as well as longitudinal
pancreaticoenterostomy along the body and tail of the pancreas. Isolated damage of the pancreas
head by fibrous process and Wirsung’s duct ectasia without adjacent organ dysfunction were considered the indications to Frey’s procedure. Elimination of a large part of the pancreas parenchyma
together with degeneratively changed nervous fibers and parenchymal calcifications was mandatory. Counter-indications to Frey’s procedure included constriction of the upper mesenteric vein with
development of regional portal hypertension, duodenal dystrophy, and impossibility to exclude
tumorous nature of the disease.
Completion of the standard Frey’s procedure had several variants. At the first stage of the research, we used two-layer suture when applying pancreaticoenteroanastomoses (8 patients). At the
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second stage, one-layer continuous suture using Vicryl (3–0 or 4–0) or PDS (4–0) on the non-traumatic intestinal needle was used.
Standard Frey’s procedure with application of pancreaticoenteroanastomosis on a long
loop according to Roux was applied in 2 (7.1 %) patients (Fig. 1, 2). At the reconstruction stage,
using the edges of the cavity in the head of the pancreas and open Wirsung’s duct, we shaped a
minimum 60 cm long anastomosis with a Roux-loop put through the mesenteriolum of the transverse colon.

Fig. 1. Frey’s procedure. Application of pancreaticoenteroanastomosis

Fig. 2. Frey’s procedure. Completion of shaping pancreaticoenteroanastomosis
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Standard Frey’s procedure with application of pancreatico-jejuno-duodeno-anastomosis
on an isolated loop according to V. M. Kopchak was applied in 4 (14.2 %) patients (Fig. 3). At the
reconstruction stage of the surgery, this method meant cutting out a transplant from the small intestine on a vascular pedicle with a length corresponding to the length of the dissected pancreatic
duct and duodenum with further application of pancreaticojejunoanastomosis and duodenojejunoanastomosis between the small intestine transplant and the descending part of the duodenum in the
projection of the duodenal ampulla.

Fig. 3. Frey’sprocedure. Shaping the pancreatico-jejuno-doudenoanastomosis on isolated loop
according to V. M. Kopchak
In 14 (70 %) patients, in whom BH persisted after the resection stage of the surgery, Frey’s
procedure was supplemented by intervention on bile ducts: hepaticoenteroanastomosis was applied
in 12 patients, excision of the lingula of the pancreas – in one patient, and biliopancreatic anastomosis – in one patient.
Postoperative complications after the Frey’s procedure appeared in 2 (10 %) patients. One
of them had an early adhesive small bowel obstruction on the 5th day, which was eliminated during
the repeated surgical intervention. Another patient had developed acute intestinal bleeding from
the acute erosions and ulcers of the stomach and duodenum IIB according to the Forrest endoscopic
hemorrhage classification, which was eliminated by conservative means. One patient of this group
died (postoperative mortality – 5 %) due to a hemorrhage and insufficiency of pancreaticojejunoanastomosis sutures. Other patients had no complications in the postoperative period, they were
discharged from the hospital in a satisfactory condition. Patients’ stay in the hospital ranged from
9 to 21 days, 12.8 days on average. Average period of the patients’ stay in the hospital after the
surgery amounted to 10.5 days.
Beger’s procedure (Berne modification) was applied in 2 (7.2 %) patients with CP. It was
performed in cases of CP with the majority of damage of the head of the pancreas and little changes in the ducts of the body and tail of the gland. In the course of this intervention, we managed
to eliminate BH in patients of both groups by releasing the intrapancreatic part of the CBD from
fibrous-degenerative tissues, therefore, biliodigestive anastomoses were not used. Postoperative
complications were not witnessed.
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Pancreaticoduodenal resection according to Whipple was applied in 6 (21.4 %) patients
(Fig. 4). Indications to PDR on the “capitate” pancreatitis included:
– impossibility to exclude malignant process in the head of the pancreas (2 patients). We
believe that preoperative thin needle biopsy of the pancreas head is not always informative in terms
of differential diagnostics of CP and pancreas cancer;
– significantly enlarged head of the pancreas, which simultaneously caused compression of
the duodenum, CBD, and vessels of the pancreaticoduodenal area (3 patients). PDR allows simultaneous elimination of all three complications of CP;
– intrapancreatic cysts on the head of the pancreas with defined defect in the anterosuperior
pancreaticoduodenal artery, which caused multiple hermorrhages into the lumen of the cyst and
gastro intestinal tract (1 patient). Selective angiography and artery occlusion were technically impossible in this case.

8

d

c

b

a

Fig. 4. PDR. Resection stage: a – v. Portae released from fibrous tissues; b – common bile duct
stump; c – pancreatic stump; d – a. hepatica
At the reconstruction stage of the surgery, we applied embolic termino- terminal pancreatico-enteroanastomosis (3 patients) or termino-lateral pancreatico-enteroanastomosis (3 patients) (on a
selected loop of the small intestine 10–15 cm below the Treitz’s ligament) with subsequents shaping of
the termino-lateral hepatico-enteroanastomosis on one loop behind the segmented intestine (according to O. O. Shalimov, V. M. Kopchak) at a distance of 15–20 cm from pancreaticoenteroanastomosis.
On the fourth day after the surgery, bile leakage from drainages was found in one patient. In the
course of the relaparotomy, a defect of hepaticocholedochus was found above the hepaticoenteroanastomosis line (qualified as thermal intraoperative trauma resulting from diathermocoagulation); the defect
was sutured. Gastrostasis was found in 3 patients in the early postoperative period, which influenced
the duration of treatment of these patients in general. To eliminate gastrostasis, we applied conservative
treatment, which included mandatory decompression of the stomach, administration of prokinetics and
gastric secretion inhibitors. Signs of gastrostasis were eliminated in all patients on the 9th–10th day.
6. Conclusions
1. The surgeries elected to treat patients with CP accompanied by signs of BH are duodenum-preserving resections (Frey’s procedure, Beger’s procedure, Berne modification), which in
some cases require additional interventions on bile passages (application of biliodigestive or biliopancreatic anastomoses in the area of pancreas head resection).
2. Intraoperative monitoring of biliary pressure allows detection of non-manifest BH and
selection of an adequate scope of surgery in patients with CP accompanied by BH.
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