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Hemorrhage Following Pancreatoduodenectomy

Kyu-Hee Her, M.D., Sun-Whe Kim, M.D., Yoo-Seok Yoon,
M.D., Yoon-Chan Park, M.D., Sang-Jae Park, M.D., Kyung-
Suk Suh, M.D., Joon-Koo Han, M.D.", Kuhn Uk Lee, M.D.,
Yong-Hyun Park, M.D.

Purpose: Hemorrhage following pancreatoduodenectomy is
a severe, life-threatening complication. This study was con-
ducted to suggest methods of the prevention and manage-
ment of hemorrhagic complications.

Methods: We reviewed medical records of 456 patients who
had undergone pancreatoduodenectomy at Seoul National
University Hospital between January 1991 and December
2000.

Results: Postoperative bleeding occurred in 21 patients.
Early hemorrhage within the postoperative 5th day amounted
5 cases, which were caused by improper intra-operative he-
mostasis. Three of these patients were saved by prompt
surgery and, in one patient, conservative management. Late
hemorrhage after the postoperative 5th day included 16
cases, of which 12 patients (75%) were associated with
pancreas anastomotic leaks and 8 patients displayed pseu-
doaneurysm. “Sentinel bleeding” was evident in 8 cases.
Angiographic embolization was performed in 8 cases, achiev-
ing hemostasis in 7 cases. Reoperations were attempted in
7 cases with complete hemostasis in 2 cases. As a result,
15 of 21 patients obtained complete hemostasis and mor-
tality rate from postoperative hemorrhage was 28.6% (6/21).
Conclusion: Successful hemostasis was achieved by sur-
gery in case of early hemorrhage and by angiographic em-
bolization in late hemorrhage. In order to prevent hemor-
rhage following pancreatoduodenectomy, meticulous hemo-
stasis and considerate operative techniques for avoiding
pancreatic anastomotic leaks or vascular injury are essential.
(J Korean Surg Soc 2002;62:157-161)
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S X3t oFAJAslo] 48d]lo] 9l rh(Table 1). AJ3§El =
&2 §-F R ZH| A o] 2| A A A< (pylorus-preserving pancre-
atoduodenectomy)o] 2454, Z1¥] & o1 Whipple <F%0| 2114]|
o|$Ath(Table 2). ¥ dTroll AT T ¥ FH 9 7+
- AR 28 AV dowA] FHA S wtrt
WAV FEE e 3 A9t oled o] A%
A2l A EE ] HlE, AR FRe el T
ol whg Xol, Aol A AAlE & LAst= =8 A7
H 54, A g, 2l 54T dal] aslgih

e ot

Aol AL AAlE F 2L F 45679 32 5 217
(4.6%)2] Zztoll A wEAYst et FA7L 16%(5.5%), A A7}

Table 1. Hemorrhagic complications after pancreatoduodenctomy
according to operation and tumor location

Indication Hemorrhage (%)
Malignancy 408 20 (4.9
Pancreas cancer 86 3 (3.0
Bile duct cancer 147 9 (6.1)
AOV* cancer 135 6 (44)
Duodenum cancer 25 1 4.0
GB cancer 11 1 (9.1
Others 4 —
Benign 48 1 @21
Cystic tumor of pancreas 12 -
Chronic pancreatitis 8 -
IPMN' of pancreas 5 -
Bile duct stricture 6 1 (16.7)
Benign tumor of AOV 4 -
Others 13 -
Total 456 21 (4.6)

*AOV = ampulla of vater; "IPMN = intraductal papillary mucin
neoplasm.
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Table 2. Hemorrhagic complication after pancreatododenectomy
according to operative procedure

Procedure Cases Hemorrhage (%)
Whipple’s operation 211 12 5.7)
PPPD* 245 9 3.7)
Total 456 21 (4.6)

*PPPD = pylorus-preserving pancreatoduodenectomy.

Table 3. Clinical characteristics in the early and late postoperative hemorrhage

Type of hemorrhage

Onset Nurrg)e;t of Fistula bSleng:fl Mortality
patients GI Intraabdominal Both ceding

Early 5 0 5 0 0 1 20%)

Late 16 7 4 5 12 9 5 31.3%)

Total 21 7 9 5 12 9 6 (28.6%)
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Table 4. Bleeding site of 18 patients who underwent angiographic
embolization or operation

Onset  Bleedig site Number Fistula

Early  Mesenteric or omental vessel 2
PHA* 1 -
Portal vein 1
Late Pseudoaneurysm 8
GDA'
CHA'
PHA
Unspecified
Erosion of LGA®
Pancreas cut surface

N = N W
—_— = NN

Anastomosis  site

1
2
2
Diffuse 1

Total 18 11

*PHA = proper hepatic artery; 'GDA = gastroduodenal artery; f
CHA = common hepatic artery; YLGA= left gastric artery.

Table 5. Treatments and results of early and late postoperative

bleeding
Success Failure Mortality
Onset Management %) %) %)
Early Opreation (3) 3 (100) 0 0
Angiography &
0 1 (100 1 (100
embolization (1) (100) (100)
Conservative (1) 1 (100) 0 0
Late  Opreation (7) 2 (28.6) 5 (57.D)* 4 (42.9)
Angi hy &
nglograpiy 7875 13125 o0

embolization (8)

Conservative (4) 2 (50) 2 (50)7 1 (25)

*converted to angiographic emblolization in 1 case, T converted to

operation in 1 case, Tconverted to operation in 1 case.
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Fig. 1. Treatments and results of early bleeding.
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Fig. 2. Treatments and results of late bleeding.
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*If marginal ulcer is suspected

Fig. 3. Strategy of management for hemorrhage after pancreato-

duodenectomy.
A £ RNE BA Tl AL A gel] Aosi A
B4 sl T AN Aol o4 4ol

AL B8 A4 Aeg AES 5 dAFe 3.
ol AREe] AP e Eoll A RYE w] Aol A%
A% Fo g A SAA B AA Foldllof &
o) ek 3, 1ol 4532 el el AAREAR
© Aol AR ¥ 280 o g edolme
ol % Fol7] §13k A4S Aok %717 Lasieh B4,
Zo WRe] AL ENFE Fol7] 9] FZALAE Aol
GRELS 2N + g 22T Beele 2
Aol Heals §4lol A% g ]
D57} WA A A BRARE dlof Sk AR, Al
Qo] 4 g S glo] HU% FolE P
A7} slong HU) Aol 2GAT o B %
el & A3lslo] Eelsl= A o] of U
ek A, el 9171 ol ) Mvg—% HE,
o 24E e 4
24 stol 595 A1A T Dok sk
Zolu} 9] 8o Y& Aot vk 4] 54

rlr

N
mfy o 4r 10 oft N M e e et

44 o1l Folof gk nhA o 2, Aol A% A
Foll S¥ol s WY, AFA FHAARe =
BE Yuzdee % FAY A% Sol desluz 3
Kol AAEE HrEA o]edh A 4o] ZolZ] W lol
A Aaislolol $89 A& N 8T FolA o Z A% A
FES FY 5 ot

[N
T

FEF719 Bt 54 F BB o BLE A4 el A
AAEE AR 0% AFH 02 AP gl
# gt BAR L P A E (Y Hol 3 8]
dolieh webd 4ol A AAE F 3

9 Fol7l ANAE 4 Aol AAR BAF

ML BE S F 280 200] A $71F AQe] o]
A ARSI Ak FEFI% FE Foll WAL BAD
27} Wesieh el B o} Agkel Fdol 9
Aelle g 399 FsAE G4 el T 244y
A B9} YA EES Dok 8ol WA= =
Aol ARE ARG F Yo} Foll % N4 AN

308 5 glek.
REFERENCES

1) Kim SW, Park SJ, Jang JY, Park YC, Lee KU, Choe KIJ, et
al. Forty-year experience with the pancreatoduodenectomy. J
Korean Surg Soc 2000;59:643-50.

2) Grace PA, Pitt HA, Tompkins RK, DenBesten L, Longmire
WP Jr. Decreased morbidity and mortality after pancreatoduo-
denectomy. Am J Surg 1986;151:141-9.

3) Trede M, Schwall G. The complications of pancreatectomy.
Ann Surg 1988;207:39-47.

4) Miedema BW, Sarr MG, van Heerden JA, Nagorney DM.
Mcllrath DC, Iistrup D. Complications following pancreatico-
dodenectomy. Arch Surg 1992;127:945-50.

5) Rumstadt B, Schwab M, Korth P, et al. Hemorrhage after pan-
creatoduodenctomy. Ann Surg 1998;227:236-41.

6) Yoshida T, Matsumoto T, Morii Y, Aramaki M, Bandoch T,
Kawano K, et al. Delayed massive intraperitoneal hemorrhage
after pancreatoduodenctomy. Int Surg 1998;83:131-5.

7) Kim SW, Youk EG, Park YH. Comparison of pancreatoga-
strostomy and pancreatojejunostomy after pancreatoduodenc-
tomy performed by one surgeon. World J Surg 1997;21:640-3.

8) Yeo CJ. Management of complications following pancreatico-
duodenctomy. Surg Clin North Am 1995;75:913-24.

9) Brodsky JT, Turnbull ADM. Arterial hemorrhage after pancre-
atoduodenectomy: the “sentinel bleed.” Arch Surg 1991;126:
1037-40.

10) Shankar S, Russell RC. Haemorrhage in pancreatic disease. Br
J Surg 1989;76:863-6.

11) Reber PU, Baer HU, Patel AG, Triller J, Buchler MW. Life-
threatening upper gastrointestinal tract bleeding caused by
ruptured extrahepatic pseudoaneurysm after pancreatoduodenc-
tomy. Surgery 1998;124:1114-5.

12) Okuno A, Miyazaki M, Ito H, Ambiru S, Yoshidome H, Shi-
mizu H, et al. Nonsurgical management of ruptured pseudo-
aneurysm in patients with hepatobiliary pancreatic diseases.
Am J Gastroenterol 2001;96:1067-71.

13) Berberat PO, Freiss H, Kleeff J, Uhl W, Buchler MW. Pre-
vention and treatment of complications following pancreatico-
duodenctomy. Dig Surg 1999;16:327-36.

14) Aranha GV, O’Neil S, Borge MA. Successful nonoperative
management of bleeding hepatic artery pseudoaneurysm after
pancreatoduodenctomy. Dig Surg 1999;16:528-30.



