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Abstract
Bleeding pseudoaneurysms are among the most serious and fatal complications after
pancreaticoduodenectomy. Sentinel bleeding after pancreaticoduodenectomy indicates local
sepsis and anastomotic dehiscence. Therefore, I think recognition of the significance of “sentinel
bleeding” and prompt response may prevent exsanguination.
Therapeutic embolization should be the initial procedure. This is technically easier for the
patient and the surgeon, and there is less chance of rebleeding in septic field.
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Pancreaticooduodenectomy operated by
experienced surgeons is associated with a
Etiology of arterial hemorrhage by
mortality of less than 5% and significantly
pseudoaneurysms
reduced morbidity when compared with
The complication of bleeding occurring
reports published before 1980 [1, 2].
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after
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pancreaticoduodenectomy
is
much
less
complications
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bile,
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resulting
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intravisceral arterial pseudoaneurysms are rare
abdominal sepsis, is usually associated with
phenomena and treatment dilemmas.
pseudoaneurysm formation. Leak rates from
Delayed hemorrhage, especially from a
pancreaticoenterostomies for pancreaticoruptured pseudoaneurysm, is a rare but
duodenectomy vary from 6% to 24% and
rapidly progressing and potential life
occur most often with a soft normal
threatening
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pancreas and a nondilated duct. For the
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included hepatic, superior mesenteric,
splenic, inferior pancreaticoduodenal, short
gastric
and
gastroduodenal
arteries.
Pseudoaneurysm is a pulsatile hematoma
that communicates with an artery via a
disruption of the arterial wall. The
pathogenesis
for
pseudoaneurysm
formation remains unknown. However,
digestion of an arterial vessel wall near a
pancreaticojejunal leak by trypsin and
elastase is one suggested mechanism. A
postoperative intraabdominal hematoma
that fails to reabsorb may serve as a nidus
for infection near a peripancreatic vessel
and form a pseudoaneurysm [4].
Various surgeons have developed different
surgical techniques in an attempt to prevent
pseudoaneurysm formation. Turrini et al., [5]
suggested 1 cm of the gastroduodenal
artery stump to minimize direct contact of
pancreatic
juice
adjacent
vessels.
Koukoutsis et al., [6] suggested spreading
an
omental
flap
behind
the
pancreaticoduodenectomy site.
Sentinel bleeding was first described in
1989 by Shankar and Russel [7]. They
defined it as gastrointestinal or intraabdominal hemorrhage which occurs 6h to
10days prior to massive hemorrhage. Minor
sentinel bleeding may herald consecutive
devastating arterial bleeding originating
from pseudoaneurysms or vascular erosion.
In the study by Sato et al., [8], sentinel
bleeding was noted in 10 patients with
massive arterial hemorrhage out of
81pancreaticoduodenectomy patients and
only one case of sentinel bleeding was not
followed by massive hemorrhage. In the
study by H G Lee [9], sentinel bleeding was
evident in 21 of 27 cases (prevalence of
77.8%).
Therefore, it is important to adequately
manage sentinel bleeding as soon as
possible to prevent massive hemorrhage
because sentinel bleeding is an important
sign of massive hemorrhage.
How are these pseudoaneurysms best
managed?
7
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Embolization
Therapeutic embolization should be the
initial procedure. This is technically easier
for the patient and the surgeon, and there is
less chance of rebleeding in septic field.
Transcatheter arterial embolization (TAE)
has been proven by many authors to be an
efficient and minimal invasive alternative to
open surgery [10, 11]. It has a success rate
of 67 %-100%, morbidity rate of 14%-25%,
and mortality rate of 0%-14%. Lee H G [9]
and Martin L [12] reported that stent graft
implantation to bridge the bleeding
aneurysm led to immediate resolution of the
complication. This procedure can be used
as an alternative or in addition to
embolization [13]. This technique has the
advantage of providing continued perfusion
to the end-organ and, therefore, obviates
the risk of occlusion and ischemia often
seen with embolization. In Lee HG’s study
[9], a stent graft was used for a
pseudoaneurysm of the common hepatic
artery and superior mesenteric artery to
maintain the visceral and liver blood
flow.Stent grafting has the advantage of
maintaining the peripheral blood flow and
hence could be considered an alternative to
embolization. However, it is a technically
difficult procedure and requires adaptation
to different sized vessels.
Open surgery
Brodsky and Turnbull recommend operative
exploration in septic patients who are
bleeding, our experience has been
otherwise. Surgical laparotomy under such
circumstances has been extraordinary
difficult and hazardous, because of
surrounding postsurgical tissue friability.
This may lead to inaccurate ligation of a
vessel, difficulty in controlling the bleeding
or rebleeding because of surround infection.
In this serious emergency state, surgery
was
considered
prohibitive
because
localization and control of the bleeding site
would be extremely difficult in a patient
status after pancreaticoduodenectomty.
Therefore, operative management is limited
to patients with hemodynamic instability,
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patients with vessels that are difficult or
impossible to catheterize, and patients in
whom attempted angiographic embolization
has failed.
Conclusions
Bleeding pseudoaneurysms are a rare
cause of delayed hemorrhage but these
delayed hemorrhage are among the most
serious and fatal complication after
pancreaticoduodenectomy.
Sentinel
bleeding is an important sign of massive
hemorrhage
after
pancreaticoduodenectomy. Sentinel bleeding indicates
local sepsis and probable anastomotic
dehiscence. Therefore, I think recognition of
the significance of “sentinel bleeding” and
prompt
response
may
prevent
exsanguination. Diagnostic angiography has
been preferred during sentinel bleeding and
is rapidly becoming the standard therapeutic
treatment for bleeding pseudoanerysms.
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