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OBJECTIVE — to determine the occurrence and management of postpancreatectomy haemorrhage in pancreatic
cancer patients, as well as to identify effective treatment strategies to improve patient outcomes.

MATERIALS AND METHODS. From January 2010 to December 2022, 878 patients who underwent radical pancre-
atic resections for malignant tumours were retrospectively analysed.

Patients were divided into two groups. The main group consisted of 500 patients who were treated in the clinic
from 2016 to 2022. In the main group, postpancreatectomy haemorrhage occurred in 31 (6.2 %) patients. These
patients were treated according to our diagnostic and treatment algorithm, using endovascular techniques as
the first step of treatment. The comparison group consisted of 378 patients who were treated in our department
from 2010 to 2015. In the comparison group, postpancreatectomy haemorrhage occurred in 20 (5.3 %) patients.
These patients were treated according to standard approaches. The definition of postpancreatectomy haemor-
rhage proposed by the International Study Group of Pancreatic Surgery was used in our research.

Resurts. Out of 31 patients in the main group, 16 (51.6 %) had endovascular embolisation. A total of 10 patients
underwent endovascular occlusion, whereas 5 patients experienced cessation of bleeding with the use of a stent
graft. Angiography did not detect the cause of bleeding in 3 (9.7 %) individuals in the main group. They under-
went laparotomy with subsequent haemostasis. 11 (35.5 %) patients underwent open surgical interventions. In
the main group, one (3.2 %) patient died due to the emergence of infectious complications after laparotomy and
subsequent haemostasis. 2 (10 %) patients underwent endovascular haemostasis, while 15 (75 %) patients under-
went relaparotomy with haemostasis. In the comparison group, 6 (30 %) patients died after open relaparotomies.

Concrusions. The initial course of action for managing postpancreatectomy haemorrhage involves the imple-
mentation of endovascular techniques, wherein stent grafts are used to address bleeding originating from the
main blood vessel. The application of advanced treatment strategies that optimised the use of minimally invasive
endovascular techniques resulted in a notable decrease in the mortality rate associated with postpancreatectomy
bleeding from 30% to 3.2% (x*>=7.3, p=0.000). Ensuring 24/7 access to endovascular treatment, which can be
provided exclusively in high-volume centres, is imperative for improving the treatment outcomes of patients
with pancreatic and periampullary cancer.
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Despite improvements in the perioperative care of
patients with pancreatic cancer and advances in op-
erative techniques aimed at improving the results of
treatment for patients with pancreatic cancer, the
level of postoperative complications after pancre-
atic resections remains high.

Pancreatic resections are demanding surgery, and
despite the decrease in mortality rate to 5 % in high-
ly specialised centres, the number of postoperative
complications is one of the highest in abdominal
surgery and reaches up to 60 %, even in experienced
world centres [6,8—10, 14, 19].

Postpancreatectomy haemorrhage (PPH) is
a critical, life-threatening complication that can oc-
cur in approximately 10 % of patients [6]. It is the
main cause of death after pancreatic resections and
is associated with a high mortality rate, ranging
from 30 % to 50 % [11, 18].

In 2007, the International Study Group of Pan-
creatic Surgery (ISGPS) published guidelines to
standardise definitions of PPH, allowing for better
management of this life-threatening complication.

The ISGPS determines PPH based on three
parameters: onset, location, and severity. Onset is
classified as early (within 24 hours after surgery)
or late (occurring 24 hours after surgery). Localiza-
tion helps differentiate between intraluminal and
extraluminal bleeding. According to the degree of
severity, bleeding is divided into two categories:
moderate and severe.

There are 3 degrees of postpancreatectomy haem-
orrhage, depending on the time of onset and severity.

Grade A (early, moderate severity): minor blood
loss in which there are practically no changes in the
patient’s clinical condition and which do not re-
quire invasive interventions.

Grade B (early severe bleeding or late moder-
ate bleeding) rarely threatens the patient’s life and
requires computed tomography (CT), angiogra-
phy (AG), and esophagofibro-gastroduodenosco-
py (EFGDS) with subsequent medical interven-
tions: endoscopic haemostasis, vascular emboliza-
tion, or relaparotomy (only in case of severe early
bleeding).

Grade C (late bleeding, severe degree) threat-
ens the patient’s life and requires CT, EFGDS, and
medical interventions (endoscopy, angiography,
surgical management of bleeding) [18].

Early postpancreatectomy bleeding is associated
with technical failures, intraoperative complica-
tions, and problems with haemostasis or coagulopa-
thy. In case of early PPH, conservative treatment is
recommended. If it is ineffective, immediate reop-
eration is necessary [1—3, 11, 18].
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Late PPH is often associated with other com-
plications after pancreatectomy, such as a postop-
erative pancreatic fistula. A haemorrhage can occur
due to postoperative fluid collection, which can lead
to the erosion of blood vessels and bleeding. Addi-
tionally, infectious complications or abdominal ab-
scesses can also be the cause of PPH [1—3, 6, 11, 18].
Among all the causes of postpancreatectomy bleed-
ing, pancreatic fistulas are the most common. Recent
studies have confirmed that 80 % of patients with
postpancreatectomy haemorrhage develop postop-
erative pancreatic fistulas [4, 5, 7, 12, 13, 15, 16, 20].
They are not only an independent risk factor for the
occurrence of late PPH, but their presence also in-
creases bleeding-related mortality by 17 times [15].

Postpancreatectomy haemorrhage requires care-
ful clinical monitoring and urgent treatment. Pa-
tients with late bleeding should be treated with
minimally invasive endovascular procedures, with
angiography as the first option. Recent advance-
ments in endovascular treatment of PPH, including
covered stents and embolization techniques, have
contributed to a reduced mortality rate. Timely di-
agnosis and correct treatment can prevent serious
and fatal consequences. A multidisciplinary team of
experts is essential to ensuring the best treatment
24 hours a day. In our study, we used the defini-
tion of PPH developed by the International Study
Group of Pancreatic Surgery [18].

OsjecTIVE — to determine the occurrence and
management of postpancreatectomy haemorrhage
in pancreatic cancer patients, as well as to identify
effective treatment strategies to improve patient
outcomes.

Materials and methods

We retrospectively analysed the results of surgi-
cal treatment for 878 patients with pancreatic and
periampullary cancer who were radically operated
on from January 2010 to December 2022 in the De-
partment of Pancreatic and Bile Ducts Surgery at
Shalimov’s National Scientific Centre of Surgery
and Transplantation. All medical records were re-
viewed and retrospectively analysed. All patients
were operated on by a single surgical team under
the direction of the Head of the Department. Of
these patients, 497 were men (56.6 %) and 381 were
women (43.4%). The patients’ average age was
56.8 £9.3 years, ranging from 27 to 82 years.

51 patients (5.8 %) experienced postpancreatec-
tomy haemorrhage. Haemorrhage occurred in 42 pa-
tients (5.9 %) after pancreatoduodenectomy (PDE),
8 patients (5.6 %) after distal pancreatic resection
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(DPR), including one patient after the modified Ap-
pleby procedure, and one patient (4.3 %) after a total
pancreatoduodenectomy (TPE). Out of the patients
who experienced postpancreatectomy haemorrhage,
7 patients (13.7 %) died.

Prior to 2016, the treatment of PPH often in-
volved reoperation with subsequent haemosta-
sis and surgical treatment of other complications.
Since 2016, there have been notable changes in our
techniques, leading to the development of appropri-
ate strategies for the management of PPH. Patients
with grade A PPH receive conservative therapy. In
situations of grade B PPH (early severe bleeding),
surgical intervention is used if conservative treat-
ment proves ineffective. If a patient has late-grade B
PPH and is hemodynamically stable, angiography
is the first-line treatment option for diagnosis, fol-
lowed by endovascular intervention to control
bleeding. Reoperation is performed if the patient is
hemodynamically unstable or if the initial endovas-
cular intervention is unsuccessful.

To develop an optimal treatment strategy for
PPH, we analysed patient treatment results over
different periods.

The study included 878 patients who received
treatment in our department between 2010 and 2022.
Patients were divided into two groups. Of these, 500
patients were treated according to our diagnostic and
treatment algorithm, while the remaining 378 pa-
tients were treated using standard approaches. The
two groups were comparable in terms of age, disease
stage, ASA status, the presence of concomitant pa-
thology, and degrees of PPH, according to ISGPS.

In the main group, we performed diagnostic
angiography before beginning endovascular treat-
ment for PPH.

If the patient’s general condition allowed, we
performed a multidetector CT before angiography
to identify the source of bleeding and evaluate the
arterial anatomy. In accordance with our strategy,
a CT scan isa necessary component of the diagnostic
algorithm for patients experiencing PPH, provided
that the patient is in a stable hemodynamic state.
CT scans not only allow for the identification of the
probable source of bleeding and the determination
of blood vessel anatomy, but they also enable the di-
agnosis of other postoperative complications, such
as parapancreatic and other fluid collections, which
may not have been previously detected by postoper-
ative ultrasound. If a CT scan showed an arterial an-
eurysm or active extravasation of contrast agent, we
diagnosed bleeding. In such cases, we immediately
performed angiography. If angiography revealed
bleeding, we proceeded with endovascular treat-
ment. This involved either endovascular occlusion
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of the blood vessel that was the source of bleeding
or endovascular stenting. Endovascular stenting
was used to manage bleeding from the main blood
vessels, such as the common hepatic artery, right
and left hepatic arteries, or superior mesenteric ar-
tery (SMA).

Open surgical interventions were performed if
endovascular treatment of PPH was technically
impossible, or if bleeding could not be stopped us-
ing endovascular techniques, or if the patient was
hemodynamically unstable.

Results and discussion

Postpancreatectomy haemorrhage occurred in
31 (6.2%) patients in the main group and in
20 (5.0%) patients in the comparison group. We
identified the degrees of postpancreatectomy haem-
orrhage according to the ISGPS classification. In
the main group, PPH occurred in 27 (6.25 %) pa-
tients after PDE and in 4 (5.6 %) patients after
DPR. In the comparison group, PPH occurred in
15 (5.1 %) patients after PDE, in 4 (5.7 %) patients
after DPR, and in one (7.1 %) patient after TPE.

In the main group, PPH grade A occurred in 4
patients, grade B in 13 patients, grade C in 14 pa-
tients. As for the comparison group, PPH grade
A occurred in 2 patients, grade B in 3 patients, and
grade C in 15 patients.

Postpancreatectomy haemorrhage grade A oc-
curred in 4 patients in the main group, which
was stopped conservatively. In the main group,
19 (61.3%) out of 31 patients underwent angiog-
raphy as the first stage of treatment. Haemorrhage
was diagnosed in 16 (84.2 %) out of 19 patients, re-
quiring endovascular haemostasis. In 3 (15.8 %) pa-
tients, the source of bleeding was not found. These
patients underwent laparotomy with subsequent
cessation of bleeding.

In the main group, 16 (51.6 %) out of 31 patients
underwent endovascular treatment for bleeding.
Endovascular occlusion was performed in 11 pa-
tients: splenic artery (SA) occlusion in 6 patients,
dorsal pancreatic artery occlusion in 2 patients,
branches of the SMA in 2 patients, and gastroduo-
denal artery (GDA) occlusion in one patient.

In case of haemorrhage from major blood vessels
such as the common hepatic artery and the right
and left hepatic arteries, endovascular emboliza-
tion might not be possible due to severe ischemic
complications. In such cases, endovascular stenting
was performed, which allowed for the closure of the
blood vessel defect without disturbing blood flow.
The bleeding was successfully stopped in five pa-
tients using a stent graft.
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After PDE, a stent graft was placed into the com-
mon hepatic artery of two patients in order to prevent
bleeding from the gastroduodenal artery stump. In
addition, a stent graft was used to close the arterial
defect in a patient who was experiencing bleeding
from the common hepatic artery (refer to Figs. 1, 2).

Two patients underwent PDE and subsequently
received a stent graft in the right hepatic artery. In
one case, a patient experienced post-operative bleed-
ing during angiography, and extravasation from the
right hepatic artery was diagnosed. The right he-
patic artery departed from the SMA via a separate
trunk. Due to the high risk of ischemic complica-
tions, embolization of the right hepatic artery was
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deemed dangerous. Following the diagnosis and de-
tection of extravasation, the patient underwent an-
giography, and a stent graft was promptly installed
in the right hepatic artery (refer to Figs. 3, 4). Sub-
sequent control angiography confirmed the cessa-
tion of bleeding (refer to Figs. 5, 6).

No complications were observed after the place-
ment of stent grafts. Postpancreatectomy haemor-
rhage was successfully stopped in all cases without
any further ischemic complications.

Only one case (5.6 %) experienced complications
after endovascular bleeding, where the patient de-
veloped a splenic abscess. The abscess was treated
using minimally invasive techniques, including

Figure 1. Angiography with detection of the zone
of extravasation from the gastroduodenal artery
stump

Figure 2. Control angiography with confirmation
of bleeding cessation after placement of a stent
graft in the common hepatic artery
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Figure 3. CT angiography with detection of the zone
of extravasation from the right hepatic artery, which
originates from the superior mesenteric artery
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Figure 4. Angiography with detection of the zone
of extravasation from the right hepatic artery
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hepatic artery
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Figure 6. Control angiography with confirmation of
bleeding cessation

punctures and abscess remediation under ultra-
sound control. Bleeding was successfully stopped in
all patients after endovascular treatment.

13 (35.5%) patients underwent open surgical in-
terventions in the main group, with successful ces-
sation of bleeding in all cases. Two (18.2 %) patients
experienced a recurrence of bleeding, leading to TPE
in one case. During relaparotomy, bleeding from the
pancreatojejunoanastomosis was diagnosed in one pa-
tient, which was stopped intraoperatively. However,
bleeding recurred one day after the procedure. The
patient underwent urgent surgery to perform a sepa-
ration of the pancreaticojejunal anastomosis and es-
tablish external drainage of the main pancreatic duct.

In the main group, only one patient (3.2 %) died
after undergoing a No-touch PDE. During the
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postoperative period, the patient developed post-
operative pancreatitis with infected parapancreatic
clusters. On the 9th day after the operation, intra-
abdominal bleeding occurred, and an urgent relapa-
rotomy was performed. The bleeding was stopped,
and a TPE with splenectomy was completed. Fi-
nally, an autoarterial prosthetic replacement of the
common hepatic artery with a stump of the SA was
performed. On the first postoperative day after re-
laparotomy, thrombosis of the arterial anastomosis
occurred. Urgent, repeated surgical intervention
was performed, including thrombectomy and sani-
tation of the abdominal cavity. Vacuum-assisted
bandages were then placed and replaced repeat-
edly, and the abdominal cavity was resanitized and
drained. Unfortunately, the patient died.

In the comparison group, bleeding occurred in
20 (5.3 %) patients. Of these, 2 (10 %) patients ex-
perienced post-pancreatectomy bleeding, which
was managed conservatively. Additionally, 3 pa-
tients experienced PPH, with one case being gas-
trointestinal bleeding that was resolved through
endoscopic intervention. Endovascular occlusion of
the SA was performed in 2 (10 %) patients.

15 patients (75 %) underwent repeated surgical
interventions to stop bleeding. Eventually, bleeding
was successfully stopped in all cases. In the compar-
ison group of 20 patients, 6 (30 %) died due to the
development of additional purulent-septic compli-
cations. The overall mortality rate for bleeding was
13.7% (7 out of 51).

Following laparotomy to stop bleeding, 26.9 % of
patients (7 out of 26) died due to septic complica-
tions, including one patient in the main group and
six patients in the comparison group.

The application of endovascular techniques for
haemostasis did not result in any mortality. Due
to our diagnostic and treatment strategies, which
extensively use endovascular methods to diagnose
and stop bleeding, we have managed to reduce PPH
mortality in the main group to 3.2%. However,
the mortality rate in the control group was 30 %
(x?=17.3; p=0.006).

Postpancreatectomy haemorrhage is a life-threat-
ening complication with high mortality rates, even
in high-volume centres. It requires immediate and
timely treatment. Despite improvements in surgical
techniques and the development of modern equip-
ment, postoperative complications, including PPH,
have a high incidence even in high-volume centres.

A systematic review by T. A. Maccabe et al. ana-
lysed the management of PPH stratified by the
ISGPS score. The review included 62 studies con-
ducted between 2008 and 2020, which reported on
10775 pancreatic resections. Bleeding occurred in
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608 patients, representing 5.4 % of cases [2]. Ac-
cording to data from the world’s leading clinics,
PPH after PD may occur in as many as 6—8 % of
patients, according to the Mayo Clinic [2]. The
Pancreas Institute in Verona reported that PPH
occurred in 6.8 % of patients undergoing pancre-
atic resections [5]. Ageo Central Hospital in Japan
published data indicating that PPH after PDE oc-
curred in 8.3 % of patients [7].

According to our data, PPH was observed in
5.8% of patients. Our findings are comparable.
Among those who experienced bleeding, 7 patients
died, resulting in a mortality rate of 13.7 %.

A review by A. Floortje van Oosten and F. Jas-
mijn Smits analysed data from 14 studies involving
467 patients who experienced postoperative haem-
orrhage after pancreatic resections between Febru-
ary 2007 and July 2018. According to their findings,
PPH occurred in 3% — 16 % of patients [6]. The
overall mortality rate was 21 %, significantly great-
er than ours [1].

A study by the Mayo Clinic, published by Kengo
Asai, revealed that the majority of PPH cases have
an arterial origin. Global studies have shown that
early bleeding is commonly detected from the sur-
face of the pancreas and pancreaticojejunal anasto-
moses (41.2 % and 23.6 %, respectively), while late
bleeding is more frequently observed from the gas-
troduodenal artery, common hepatic artery (27.4 %
and 21.4 %, respectively), and pancreaticojejunal
anastomoses [1, 2]. Late bleeding is usually arte-
rial, with aneurysms present in one-third of patients
with PPH, according to Pierpaolo Biondetti [1].

In our study, there were no early PPHs. All bleed-
ings were late and occurred as early as 2—38 days.

Late bleeding is commonly associated with the
erosion of blood vessels due to pancreatic fistulas,
parapancreatic fluid collection, infectious complica-
tions, or intra-abdominal abscesses [1, 20]. Pancre-
atic fistula is identified as the primary cause of late
postoperative haemorrhage. Recent studies have
shown that 80% of patients with bleeding have
a pancreatic fistula. Postoperative pancreatic fistu-
la is a reliable risk factor for postoperative bleeding
and increases bleeding-associated mortality by 17
times [15]. According to our data, out of 51 patients
with PPH, 44 (86.3 %) experienced bleeding in con-
junction with a postoperative pancreatic fistula and
associated infectious complications.

It is important to consider problems with pan-
creatojejunoanastomosis when observing postop-
erative intraluminal bleeding, not just ulcers in the
gastrointestinal tract. Bleeding can occur from the
cut surface of the pancreas due to pancreatojejuno-
anastomosis failure, which may result in bleeding
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through drains or into the gastrointestinal tract.
Hemobilia may occur when a pseudoaneurysm is
formed after erosion of the common hepatic artery,
leading to leakage into the biliary tract. Mortality
rates associated with this complication can range
from 35 % to 50 % [15].

When encountering intraluminal gastrointes-
tinal bleeding, it is important to consider not only
gastrointestinal ulcers and bleeding from gastroen-
teroanastomosis but also potential issues with pan-
creaticojejunoanastomosis.

Intraabdominal bleeding can also be caused by
venous bleeding, including bleeding from varicose
veins associated with portal thrombosis. Bleeding
may also occur from the portal vein, superior mes-
enteric vein, or their branches. It is important to
differentiate between arterial and venous bleeding,
as endovascular bleeding control is ineffective for
external bleeding. In cases of venous bleeding, the
main method of treatment is laparotomy with bleed-
ing control. This ensures effective management of
the condition. According to our findings, three pa-
tients in the main group experienced postoperative
venous bleeding, which originated in the portal or
superior mesenteric veins. All of these individuals
underwent a relaparotomy to stop the bleeding. In
terms of localization, our data reveal that the pan-
creaticojejunoanastomosis, common hepatic, or
right hepatic artery are the most prevalent sites of
bleeding. This is linked to the development of post-
operative pancreatogenic complications, including
postoperative pancreatic fistulas.

Pancreatoduodenectomy is known to be one of the
most complex abdominal surgeries [3]. Postpancre-
atectomy haemorrhage showed more than a 6-fold
increase in mortality when compared to those not
affected, with 64 % and 35 % of them requiring one
or multiple interventions, respectively [3]. Reopera-
tion in patients with late PPH is frequently associ-
ated with a significant mortality rate [3]. Postop-
erative adhesions and inflammation, particularly in
patients with postoperative pancreatic fistula and
other complications, make surgery challenging.

According to our findings, all patients who died
from postpancreatectomy haemorrhage underwent
reoperation during the first stage of treatment.

In terms of global data on reducing mortality in
patients with PPH, the only effective measure is the
use of minimally invasive endovascular techniques
in the early stages of PPH management. This re-
quires the availability of interventional radiology
with angiography within 24 hours, 7 days a week
[1—3,10—12, 15, 18].

A previous meta-analysis has demonstrated that
surgical interventions for PPH are associated with
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higher rates of morbidity and mortality compared
to interventional radiologic approaches, which have
shown improved success rates [7]. According to re-
ports, endovascular stenting for PPH has a success
rate of between 82 % and 100 %, but due to the high
rates of re-bleeding, which range from 7 % to 30 %,
careful selection is necessary [7].

According to the research, endovascular tech-
niques are effective in achieving haemostasis in
80—100% of patients, with significantly lower
mortality rates compared to surgical interventions.
Roulin et al. reported a significant increase in mor-
tality rates after laparotomies compared to endo-
vascular haemostasis, with mortality rates of 22 %
and 47 %, respectively, thus supporting the use of
endovascular interventions [16]. Based on our data,
endovascular haemostasis was effective in 83.3 % of
patients. Out of the 18 patients who underwent an-
giography, 18 (85.7 %) achieved effective endovas-
cular haemostasis.

Open surgery is considered an alternative ap-
proach for treating PPH. However, it is recom-
mended that relaparotomy be performed urgently as
the first stage only in patients with massive bleed-
ing and unstable hemodynamics, as well as in pa-
tients with pancreatic fistulas who require a TPE or
when angiography is unavailable for any reason [ 10,
18, 19]. A total of 11 patients (35.5 %) in the main
group and 15 patients (75.0 %) in the comparative
group underwent reoperations as part of our study.

Interventional radiology management with en-
dovascular embolization may not always be safe.
Embolization of the hepatic artery can be extremely
dangerous and may lead to irreversible, life-threat-
ening consequences. Ischemic complications occur
in 30—66 % of cases after embolization of the com-
mon hepatic artery (CHA), according to the litera-
ture. Occlusion of the CHA can lead to cholangitis,
liver abscesses, and fatal liver failure [1]. We did not
perform embolization of the CHA, left or right he-
patic artery in these patients.

Embolizing the stump of the GDA separately is
usually impossible due to its small length. Hur et al.
reported that bleeding recurrence is experienced by
100 % of patients, which may also originate from an-
other segment of the common hepatic artery. Angi-
ography is often considered the primary procedure
for treating bleeding from the GDA, or common he-
patic artery, followed by stent graft placement. It is
important to note that subjective evaluations have
been excluded from this analysis. While the litera-
ture describes complications such as stent throm-
bosis, dislocation, and recurrence of bleeding, there
may also be infectious complications associated
with parapancreatic infectious collection near the
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stent [12, 13, 15, 16]. However, no complications
related to stent placement or subsequent bleeding
recurrences were observed.

The selection of a treatment method for late
bleeding is dependent on the patient’s clinical con-
dition. The initial step in treatment is to evaluate
the patient’s hemodynamic stability. Urgent re-
operation is recommended for unstable patients.
These patients typically experience severe bleeding,
such as active arterial and pancreaticojejunostomy
bleeding. Emergency laparotomy is the only life-
saving option [4, 5, 12, 13, 15, 16, 20].

The selection of a surgical technique is crucial
for emergency procedures, and minimally invasive
surgery is often the optimal choice. Performing
a TPE can be technically challenging due to altered
anatomy, postoperative adhesion processes, and in-
flammatory changes. This is especially true when
bleeding occurs in the presence of a postoperative
pancreatic fistula, which can lead to septic compli-
cations. According to some authors, special pancre-
atic drainage is recommended instead of a complete
TPE [5].

Due to the significant trauma associated with
laparotomy, surgery is not the primary option for
hemodynamically stable patients.

Some authors recommend angiographic exami-
nation for patients experiencing sentinel bleed-
ing, but in many cases, the source of the bleeding
cannot be identified, likely due to its intermittent
nature. Angiography has the highest sensitivity as
soon as sentinel bleeding is observed. MDCT angi-
ography can reveal the cause, nature, and location
of bleeding, providing valuable information for fur-
ther treatment [15].

If the source of bleeding cannot be determined
after the initial diagnosis, it is recommended to
perform diagnostic angiography of the abdominal
trunk and SMA. This study may reveal direct signs
of bleeding, such as active contrast extravasation,
or indirect signs, such as spasm or vessel contour-
ing. Diagnostic angiography may be limited in cas-
es of diffuse, venous, or periodic bleeding [4, 12, 13,
15, 16, 20].

In summary, late PPH is a significant complica-
tion of pancreatic surgery, with the pancreaticoje-
junal anastomosis being the most frequent site of
bleeding. The mortality rate is high due to diag-
nostic challenges and sudden onset of bleeding. To
achieve low mortality rates, pancreatic resections
should only be conducted in highly specialised
medical institutions that allow for rapid detection
and appropriate management, including round-the-
clock availability of endovascular procedures to
stop bleeding [5, 7, 10, 17].
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Conclusions

The initial course of action for managing postpan-
createctomy haemorrhage involves the implemen-
tation of endovascular techniques, wherein stent
grafts are used to address bleeding originating from
the main blood vessel.

The application of advanced treatment strategies
that optimised the use of minimally invasive endo-
vascular techniques resulted in a notable decrease in
the mortality rate associated with postpancreatecto-
my bleeding from 30 % to 3.2 % (x*>=7.3; p=0.006).

Ensuring 24,/7 access to endovascular treatment,
which can be provided exclusively in high-volume
centres, is imperative for improving the treatment
outcomes of patients with pancreatic and periam-
pullary cancer.
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Cy4acHa TaKTHUKA 3 BUKOPUCTAHHAM €HIOBACKYIAPHUX
METOJMK B JIIKYBAHHI IIOCTIAHKPEATEKTOMIYHUX KPOBOTEY
Y XBOPHUX 31 3/IOAKICHUMH ITYXJIMHAMH IIiIIUTYHKOBOI 3A7I03U

B. M. Konuak, JI. O. Ilepepsa, B. A. Kouapariok, 1. B. Xomsk, O. B. [lyBaiko,
I. A. MazanoBuy, B. B. Xanenko, B. I. Tpauyk, I1. A. AzaioB

Hanionasmpauii Haykosuit neHTp Xipyprii ta tpancriantodorii imeni O. O. [IHaximosa HAMH VYkpainu, Kuis

Mera — OLiHNUTH YACTOTY BUHUKHEHHA TA PE3YJIBIATH JIIKyBAHHA IIOCTIIAHKPEATEKTOMIYHUX KPOBOTEY Y MAIli-
€HTIB 3i 3JIOAKICHUMH MYXJIMHAMU TiIILTIYHKOBOI 34JI03U T4 PO3POOHUTU ONTHUMAIbHI CTPATETil B JIIKyBAIbHIN
TAKTULI U1 HOJIIIIIECHHSA PE3Y/IBIATIB JIIKYBAHHS.

Marepiagu Ta METOAH. PETPOCIIEKTUBHO MTPOAHATIZ0BAHO PE3Y/IBTATH JIIKyBAHHA B TIepiof i3 ciuna 2010 1o
rpyana 2022 poky 878 mauieHTis, AKi NepeHeCan PaAUKAIbHI PE3EKIil MiIMUTYHKOBOT 341031 3 IIPUBOJLY 1i 3710-
AKICHUX ITyxJIMH. [TarienTiB po3noAuIIN Ha ABi IPyly. B 0CHOBHIN rpy1i 500 XBOpUX niepebyBain Ha JTiKyBAHHI
B KIiHini B riepioz 3 2016 g0 2022 p. V wiif rpymni NOCTIAHKPEATEKTOMIYHA KPOBOTEUd BUHNKIA B 31 (6,2 %)
XBOPOTO. JIIKyBAHHA MAII€HTIB IIPOBOJAWIN 34 PO3POOJCHUM HAMH JI'OPHUTMOM JIiarHOCTUKU T4 JIKYBAHHA
3 IPIOPUTETHUM 3ACTOCYBAHHSIM €H/IOBACKY/IAPHUX METO/IiB HA IIEPIIOMY €Talli JIKYBAHH. Y I'PYII IIOPIBHAHHS
378 manieHTiB nnepedyBaIv Ha JIiKyBaHHi B 11epiof i3 2010 go 2015 p. V 11l rpymi HOCTIAHKPEATEKTOMIYHA KPO-
BoTeua BUHUKIA Y 20 (5 %) XxBopuX. [TallieHTiB JIIKyBaIX 3TiIHO 3i CTAHJIAPTHUMHU [IiIXOAaMU. [IOCTIIaHKpEATEK-
TOMIUHi KpOBOTEUI BU3HAYAIN BiZIIIOBIIHO [0 International Study Group of Pancreatic Surgery.

PesyabraTH. EHIOBACKY/IPHY eMOO0I3AII0 BUKOHAHO Y 16 (51,6 %) marjieHTiB OCHOBHOI I'PYITH, CH/IOBACKY-
JIPHY OKMIO3iI0 — 11, KpoBOTEUY 3yIIMHEHO 32 JOIIOMOI'OIO CTEHT-IpadTy B 5 mauieHTis. ¥ 3 (9,7 %) XBOpHxX
JDKEPEJIO KPOBOTEUI 33 JAHUMU aHTiOrpadii He BUABJICHO, IM BUKOHAIN JIAIIAPOTOMIIO 3 MOAAIBIINM I'€MO-
CTa30M. BikpuTi onepaTyBHi BTpydaHHsa IposeacHo 11 (35,5 %) xsopum. B ocnosHin rpyi 1 (3,2 %) xBopuit
IIOMED MiCJIA JIATAPOTOMIl 3 TEMOCTA30M Bifl PO3BUTKY iH(MEKLIIMHUX YCKIAAHEHD. Y IPYITi MIOPiBHAHHA €HI0BAC-
KyJIPHUH IreMOCTa3 BUKOHAHO 2 (10,0 %) XBOPpHM, I€eMOCTA3 34 JIONOMOroro eHpockomnii — 1 (5,0 %), penara-
POTOMIIO 3 OJAJIBIIINM I'eMOCTa30M — 15 (75,0 %). V 11iit rpymi 6 (30 %) mariieHTiB MOMEPIIX i/ BIAKPUTHX
penanapoToMin.

BuCHOBKH. EHIOBACKY/ISIPHI METOAU MHOCTIAHKPEATEKTOMIYHOI KPOBOTEYI HEOOXI{THO 3aCTOCOBYBATH HA
MEPHIOMY €Talli JIKYBAHHSA 3 YCTAHOBIECHHSAM CTEHT-IPA@TIB IIPU KPOBOTEUI 3 MATICTPAIBHUX CyJUH. JIeTanb-
HICTb TIPH MOCTIAHKPEATEKTOMIYHUX KPOBOTEUAX CTATUCTUYHO 3HAYYINO 3HU3WIACH 3 30,0 10 3,2% (x>=7,3;
p=0,006) 3aBISIKK 3aCTOCYBAHHIO HOBOI JIKYBAIBHOI TAKTHUKH, IO MEPEIGAYAE MAKCUMAIBHE BUKOPUCTAHHS
MaJIOIHBA3UBHHUX CH/IOBACKYIAPHUX METOJIUK. [IJIs1 IOMITIIEHHS JIIKYBAHHA XBOPUX 31 37I0AKICHUMM ITyXJITUMHAMU
HiIUTYHKOBOI 3JI031 T4 IEPIAMITY/IIPHOI 30HU 3 TOCTIAHKPEATEKTOMIYHOIO KDOBOTEUECIO HEOOXIAHUH NOCTIiN-
HUH JOCTYII 10 €HIOBACKY/IPHUX METOAUK i3 MOMJIMBICTIO IIPOBOANTU €HAOBACKY/IAPHI BIPYYAHHA B PEKUMI
24/7, 10 MOMJIMBO Y BUCOKOCIIELia/li30BAHUX LIEHTPAX.

KIro49oBi ¢JI0Ba: MOCTIIAHKPEATEKTOMIUHA KPOBOTEYA, €HAOBACKY/IIPHI METOAMKH, €HJOBACKYJIIPHA €EMOOJTI-
3a11is], CTeHT-TPadT.

FOR CITATION

I Kopchak VM, Pererva LO, Kondratiuk VA, Khomiak IV, Duvalko OV, Mazanovych IA, Khanenko VV, Trachuk VI, Azadov PA. Modern endovascular treatment strategies in the management
of postpancreatectomy haemorrhage in patients with pancreatic cancer. General Surgery (Ukraine). 2024:(1);8-16. http://doi.org/10.30978/GS-2024-1-8.

16 General Surgery 3azansnaxipypeis * 2024 ¢ Nel (8)



