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A clinical case of pancreas transplantation (PTx) based on an original technique is presented. The applied tech-
nique made it possible to prevent the spread and involvement of the abdominal organs in an inflammatory process 
caused by postoperative graft pancreatitis, and to preserve the pancreas graft.
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inTrOducTiOn
Pancreas transplantation (PTx) is one of the compli-

cated sections of surgery due to the greater frequency 
and number of specific complications in comparison with 
transplantation of other solid organs [1–4]. Preservation 
of a fully functioning graft remains a pressing issue in 
this type of transplantation due to both post-transplant 
problems associated mainly with exocrine secretion and 
decreased microcirculation, and surgical complications, 
because they often lead to graft loss [5–7].

According to various literature sources, 30–40% of 
pancreas recipients develop surgical complications, and 
in the early postoperative period, graft loss occurs in 
5–8% of cases because of intra-abdominal infectious 
complications, which are the result of duodenal anasto-
mosis suture failure or graft pancreatitis [2, 4, 8]. This 
problem is caused by the fact that most transplantation 
centers still use the technique of intra-abdominal place-
ment of the pancreas graft [9–12]. Infectious compli-
cations are the factors that aggravate the structure of 
the causes and increase post-transplant mortality rates 
[3, 13].

Occurrence of these problems in the postoperative 
period not only leads to unsatisfactory PTx outcomes, 
but also, to a certain extent, aggravates the issue of organ 
donor pool shortage.

To exclude intra-abdominal purulent complications, 
our clinic developed and put into practice an original 
PTx technique.

We present our own clinical observation of a patient 
in whom PTx was performed according to the original 
technique.

clinical OBServaTiOn
Patient B, female, 34 years old, with disability group 

2, on July 17, 2018 presented with complaints of general 

weakness, increased blood pressure up to 240/115 mm 
Hg. Her past medical history shows that she has been 
suffering from type 1 diabetes mellitus for 2 years and 
10 months. She has had kidney pathology for more than 
4 years. Since February 13, 2018, she has been receiving 
renal replacement therapy three times a week. Since that 
time, she has been on the kidney transplant waiting list. 
In addition, she has proliferative diabetic retinopathy, 
myopia of the right eye, vitrectomy with vitreous tampo-
nade of the left eye and secondary glaucoma.
On admission, his condition was moderately severe. 

Diuresis was up to 600 ml per day. There was an arteri-
ovenous (AV) fistula on her left forearm (the last dialysis 
procedure was on July 17, 2018).
Preoperative diagnosis: type 1 diabetes mellitus, sta-

ge 5 chronic kidney disease (CKD), chronic renal failure 
(end stage), azotemia, stage 3 diabetic nephropathy, re-
nal replacement therapy; long-term hemodialysis since 
February 13, 2018. Stage 2 Symptomatic (nephrogenic) 
hypertension, risk 3. FC 2 CHF. Stage 1 diabetic an-
giopathy of the lower extremities. Proliferative diabetic 
retinopathy, myopia of the right eye. Corneal leukoma 
in the left eye. Axonal sensorimotor distal mixed polyn-
europathy of upper and lower extremities. Somatogenic 
asthenia.
The council of doctors decided to perform a surgical 

intervention on July 17, 2018, involving pancreaticoduo-
denal and kidney transplantation.

description of the original technique 
of pancreas transplantation
At the first stage, the pre-transplant stage, the pancre-

as graft was prepared. The donor duodenum was sutured 
on both sides and arterial reconstruction of the splenic 
and superior mesenteric arteries was performed using 
a donor Y-shaped vascular insert (Fig. 1).
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Fig. 1. Stage of pretransplant preparation of pancreas graft

Fig. 2. View of access to the iliac arteries

In the recipient, the right retroperitoneal space was 
entered by a modified extraperitoneal Gibson access 
from the symphysis  laterally and upwards parallel  to 
the inguinal ligament [14], thus gaining access to the 
iliac vessels (Fig. 2).
The graft was placed in the right iliac fossa in an in-

verted position (with the head of the pancreas downward 
and the dorsal surface forward) along the wing of ilium. 
A venous anastomosis between the portal vein of  the 
graft and the recipient’s right iliac vein and an arterial 
anastomosis between the Y-shaped vascular insert and 
the recipient’s right common iliac artery were formed 
according to the standard technique (Fig. 3).
Through a 6 cm peritoneal incision, we gained access 

to the small bowel, whose loop was removed from the 
abdominal cavity into the wound. Using the Roux tech-
nique, a 20 cm long section of the bowel was excluded 
from digestion; continuity of the gastrointestinal tract 
was restored by forming an end-to-side small-intesti-
nal anastomosis, the free end of the bowel was sutured 
(Fig. 4).
At the next stage of the operation, we formed a side-

to-side interintestinal anastomosis between the donor 
duodenum and the free end of the recipient’s small bowel 
(Fig. 5).
At the final stage, the surgical intervention area was 

drained with two tubular silicone drains placed above 
and below the pancreas graft; the wound was sutured 
layer by layer (Fig. 6).
During the postoperative period, the patient under-

went dynamic follow-up of the main laboratory indica-
tors with a focus on plasma glucose and glycosylated 
hemoglobin levels.

drug therapy in the postoperative period
Immunosuppressive therapy administered included: 

tacrolimus (1–24 days postoperatively) in an average 
daily dose of 4.69 mg (95% CI 4.27–5.11); mycophenolic 
acid (3–24 days postoperatively) in a dose of 720 mg per 
day. Along with this, the patient received methylpredni-

 

Fig. 3. Stage of vascular reconstruction of pancreas graft. a, formation of venous anastomosis; b, view of arterial anastomosis

а b

solone hormonal therapy (1–5 days postoperatively) at 
a mean daily dose of 123.75 mg (95% CI 89.74–157.76), 
then later (6–24 days postoperatively) at a dose of 16 mg 
per day.
Antibacterial  therapy  included  a  combination  of 

carbapenems and synthetic antibacterials for 10 days – 
doripenem 1.5 g per day and metronidazole 15 mg per 
day, respectively, meropenem 2.0 g per day for 8 days.
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Fig. 4. The stage of preparation of the small bowel loop. a, peritoneum opening; b, view of the loop disconnected from diges-
tion by Roux-en-Y bypass

а b

Fig. 5. View of formed anastomosis between recipient’s 
small bowel loop and donor’s duodenum

 

Fig. 6. General view of the operation. а, schematic representation of pancreas transplantation according to the original tech-
nique; on the right: drainage of the intervention area; b, drainage of the surgical intervention area

а b

Hypoglycemic episodes that occurred (Fig. 7) were 
corrected by insulin administration. The mean dose of 
insulin administered during the entire postoperative pe-
riod was 4.66 units (95% CI 3.48–5.84).

reSulTS
In the first three days after surgery, during dynamic 

ultrasound examination of the pancreas graft, its lon-
gitudinal dimensions varied from 79 to 93 mm (86.0 ± 

5.5 mm), transverse dimensions varied from 29 to 34 cm 
(31.2 ± 2.5 mm). Parenchymal echogenicity remained 
normal; echo pattern was homogeneous. Blood flow 
velocities in the vascular anastomosis zone and in the 
artery were within admissible values. Venous anastomo-
sis: Vmax, 105.7 ± 14.4 cm/s; arterial anastomosis: Vmax, 
148.3 ± 25.8 cm/s; Ri, 0.77 ± 0.06. Pancreas artery 1: 
Vmax, 67.3 ± 15.2 cm/s; Ri, 0.70 ± 0.04; pancreas artery 
2: Vmax, 57.3 ± 9.8 cm/s; Ri, 0.75 ± 0.11. Visualized sizes 
of fluid accumulations along the graft bed ranged from 
14 to 37 mm (27.0 ± 8.4 mm), in the transverse direction, 
from 6 to 14 mm (12.3 ± 6.8 mm). The daily volume 
of serous hemorrhagic exudate discharged through the 
drains installed in the graft bed did not exceed 220 ml 
(170.0 ± 55.7 ml).
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From day 4 to day 7 after the operation, ultrasound 
examination of the pancreas graft showed that its lon-
gitudinal dimensions varied from 80 to 89 mm (85.0 ± 
2.0 mm), transverse dimensions varied from 34 to 
40 cm (36.8 ± 2.0 mm). Parenchymal echogenicity was 
medium, echo pattern was heterogeneous. Blood flow 
velocities in the vascular anastomosis zone and in the 
artery had the following characteristics. Venous anas-
tomosis: Vmax – 95.3 ± 20.6 cm/s; arterial anastomosis: 
Vmax, 132.5 ± 20.2; Ri, 0.72 ± 0.03. Pancreas artery 1: 
Vmax, 70.5 ± 13.4 cm/s; Ri, 0.69 ± 0.02; pancreas artery 
2: Vmax, 69.8 ± 12.2 cm/s; Ri, 0.65 ± 0.04. The size of 
fluid accumulations along the graft bed ranged from 28 
to 49 mm (37.1 ± 7.5 mm), in the transverse direction, 
from 12 to 37 mm (22.9 ± 11.8 mm). It should be said 
that during this period, the volume of exudate flowing 
daily from the graft bed through the drains increased by 
almost one and a half times – 383.6 ± 47.6 ml – and its 
character changed to purulent.

Ultrasound examination of the pancreas graft showed 
that from day 18 to day 23, the echogenicity of the gland 
parenchyma returned to normal, echo pattern became ho-
mogeneous. Longitudinal dimensions of the graft ranged 
from 72 to 80 mm (80.4 ± 5.1 mm), transverse dimen-
sions ranged from 22 to 40 cm (33.3 ± 5.9 mm). Blood 
flow velocities in the vascular anastomosis zone and in 
the artery had the following characteristics. Venous ana-
stomosis: Vmax, 118.6 ± 15.2 cm/s; arterial anastomosis: 
Vmax, 107.0 ± 1.7; Ri, 0.82 ± 0.05. Pancreas artery 1: 
Vmax, 60.5 ± 2.0 cm/s; Ri, 0.65 ± 0.09; pancreas artery 

2: Vmax, 53.6 ± 8.2 cm/s; Ri, 0.72 ± 0.06. The size of 
fluid accumulations along the graft bed varied from 0 to 
9 mm (3.4 ± 2.6 mm), in transverse direction – from 0 to 
5 mm (1.8 ± 0.4 mm). It should be noted that in this time 
interval, the daily volume of exudate flowing through 
the drains significantly decreased (20.3 ± 1.7 ml), and 
its volume through the abdominal cavity drain did not 
exceed 50 ml of serous discharge. By day 24, the drains 
were completely removed.

Before the patient was discharged from the hospital 
(day 24 after surgery), she underwent ultrasound scan of 
the graft and abdominal CT angiography scan.

Triplex ultrasound scan protocol. Position of the pan-
creas graft in the iliac area on the right side. Size: 72 × 
22 mm. Echogenicity is normal, echo pattern is homo-
geneous. Venous anastomosis: in the anastomosis area 
Vmax, 100 cm/s; distally, 24 cm/s. Arterial anastomosis: 
with external iliac artery Vmax, 90/22; Ri, 0.75. Graft 
artery 1: Vmax, 69/14 cm/s; Ri, 0.79; graft artery 2: Vmax, 
48/9 cm/s; Ri, 0.8.

Abdominal CT scan protocol. Abdominal and ret-
roperitoneal CT scan with bolus contrasting revealed: 
condition after kidney transplantation, pancreas trans-
plantation. The renal graft is visualized in the left iliac 
region, measuring 103 × 53 × 75 mm. The parenchyma 
is uniformly contrasted. The artery supplying the graft is 
not narrowed. The excretory function of the kidney was 
preserved. In the right iliac region, the pancreatic graft 
is visualized, measuring 32 × 16 × 52 mm. The duct of 
Wirsung is up to 3.5 mm in diameter. The arterial vessel 

Fig. 7. Glycemia in the postoperative period
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Fig. 9. Glycosylated hemoglobin in the long term after surgery

Fig. 8. Mean daily doses of insulin administered at minimum 
and maximum blood glucose elevations. 95% CI, confidence 
interval for the mean; p, significance of differences between 
indicators

feeding the graft is visualized, its diameter in the anasto-
mosis area with external iliac artery is up to 12 mm, the 
diameter of the artery is 5.5 mm. In the course of surgical 
intervention, there was a slight accumulation (up to 2 mm 
in thickness) of fluid over a distance of about 30 mm in 
the right iliac region.

The liver was not enlarged, the craniocaudal dimen-
sion was 148 mm. The liver parenchyma irregularly 
accumulates the contrast agent due to areas of hyper-
perfusion. Intrahepatic bile ducts and choledochus were 

not enlarged. The pancreas was not enlarged, with the 
following size: head 21 mm, body 12 mm, tail 16 mm; 
the duct of Wirsung was not dilated. Spleen was not en-
larged in size, the structure was homogeneous. Adrenal 
glands were Y-shaped, located typically, not enlarged in 
size, and had a homogeneous structure. The kidneys were 
reduced in size, and parenchyma was sharply thinned. 
Renal excretory function was not visualized at 5 minutes. 
The loops of the large and partially small bowel were 
bloated with contents and gas. There were no pathologi-
cal accumulations of fluid in the free abdominal cavity.

As already noted, the patient had hypoglycemic epi-
sodes during the early postoperative period. The average 
glycemic level for the entire period of inpatient treatment 
was 7.52 mmol/l (95% CI 7.14–7.90). Elevated blood 
glucose levels were registered from day 5 to day 9 and 
from day 13 to day 15 (Fig. 7), which, of course, requi-
red adjusting the therapy and increased insulin doses, 
which we administered in such cases via an infusion 
machine (Fig. 8). The mean insulin dose administered 
during the entire postoperative period was 4.76 IU (95% 
CI 3.55–5.98).

On August 10, 2018, the patient was discharged from 
the hospital for outpatient treatment in a satisfactory 
condition, with recommendations on the timing of ne-
phrologist monitoring and immunosuppressive therapy 
control.

At 4 years and 1 month after the operation, the 
patient’s condition was satisfactory, she was socially 
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adapted, and there were no signs of graft dysfunction. 
The level of compensation for diabetes mellitus was 
regularly monitored (target laboratory values were achie-
ved) (Fig. 9).

cOncluSiOn
The presented clinical case clearly showed that the 

PTx technique developed by us can solve a number of 
urgent problems – graft preservation in case of purulent 
complications, and nonproliferation of purulent proces-
ses in the abdominal cavity. In spite of the fact that for 
14 days, we noted inflammatory purulent discharge from 
the pancreas graft bed through the drains, which we re-
garded as acute graft pancreatitis, we were able to stop 
this complication with the help of conservative measures.

It should be noted that dynamic abdominal ultra-
sound examination during the whole post-transplant 
period showed complete intactness of abdominal or-
gans in relation to inflammatory and purulent processes 
observed in the pancreas graft localization area. With a 
high probability, this condition could lead to more severe 
consequences. However, measures taken in advance (in 
terms of surgical tactics and transplantation technique) 
allowed to prevent graft loss and prevent the spread of 
purulent inflammation into the abdominal cavity and 
retroperitoneal space.

The surgical technique used allowed us to stop puru-
lent inflammation in the transplant location area without 
repeated surgical intervention. This is especially im-
portant for this category of patients. The technique also 
allowed to obtain a long-term transplant effect.

Two pancreas and kidney transplants have been suc-
cessfully performed in the surgical center using the origi-
nal technique. The postoperative period was uneventful, 
the patients were discharged on days 13 and 17.
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