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Background / Objective

Giant duodenal posterior wall ulcers penetrating into the pancreas, complicated with hemorrhage are technically
difficult to operate on. The aim of this investigation was to assess long-term results in patients operated on for GDPU
complicated with hemorrhage, using the methods of Helwing and Herfarth, combined with vagotomy.

Patients and methods

During 1984–1993, 18 patients were operated on using procedures exteriorizing the giant ulcer base from the duode-
nal lumen. In 14 cases duodenal resection with plasty and in 4 cases antrectomy were performed, both combined with
vagotomy. Two of the patients died postoperatively during hospital treatment. Long-term results were evaluated
clinically and endoscopically according to the Visick scale 7–16 years (mean, 11 years) after operation in 10 patients.
Four patients died from causes unrelated to peptic ulcer or operation and two patients were lost for follow-up.

Results

Long-term results were excellent or good in 90% (9/10) of the cases. In one patient the long-term result was assessed
as satisfactory. Endoscopy revealed no cases of ulcer recurrence.

Conclusions

Ulcer base exteriorizing operations, i.e. duodenal resection with plasty or antrectomy, combined with vagotomy, yield
good long-term results in the case of giant duodenal posterior wall ulcers penetrating into the pancreas, complicated
with hemorrhage.
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Introduction

The annual incidence of peptic ulcer hemorrhage varies
from 25 to 58 cases per 100,000 population [1, 2]. In
Estonia, the incidence is high, reaching 57 cases per
100,000 adults per year [3]. The need for the surgical
treatment of ulcer hemorrhage has significantly decreased
mainly owing to the use of endoscopic management both
elsewhere [4, 5] and in Estonia [6].

When bleeding cannot be stopped endoscopically,
or when it recurs after repeated endoscopic procedures,
operative management is indicated. In certain high-risk
cases early elective operations are recommended [7, 8].

The aim of the surgical treatment of hemorrhage is
to stop bleeding, to prevent complications including
bleeding recurrence, as well as to obtain good long-term
outcome. Since 1977, our method of choice in duode-
nal ulcer hemorrhage has been excision of ulcer(s), and
form and function preserving pyloro- or duodenoplasty
after Holle plus vagotomy. This has yielded good or ex-
cellent long-term results in 86% of cases, with ulcer re-
currence in 10% of cases on average 8 years after opera-
tion [9].

The most complicated phase of the operation is ul-
cer excision, particularly in the case of giant (larger than
2 cm in diameter) duodenal posterior wall ulcers
penetrating into the pancreas (GDPU), which are often
combined with stenosis. The operation is time-consum-
ing, with the probability of intraoperative bleeding and
with the danger of damaging the bile ducts and the
pancreas; development of postoperative pancreatitis is
possible. To avoid these problems, we have since 1984
introduced duodenal resection with plasty after Helwing
et al. [10], combined with vagotomy (DPV) and
antrectomy with reconstruction after Herfarth et al. [11],
combined with vagotomy (AEV). In these methods,
GDPU are not excised but exteriorized, i.e. the ulcer
base is left out of the duodenal lumen.

The aim of this investigation was to assess long-
term results in patients operated on for GDPU com-
plicated with hemorrhage, using the methods of
Helwing and Herfarth, combined with vagotomy.

Patients and methods

1. Patients

Between 1984 and 1993, 18 patients were operated on
at the Department of Abdominal Surgery of Tartu Uni-
versity Clinics for GDPU complicated with hemor-
rhage, using DPV in 14 cases and AEV in 4 cases.
Giant duodenal ulcers were defined as ulcers larger
than 2 cm in diameter [12]. Patient data were ob-
tained from the computer database of the Clinics. The
age of the patients at the time of operation was 29–
74 years (mean, 55 years). There were four female
and fourteen male patients. Endoscopy had been per-
formed in all patients preoperatively and the type of
hemorrhage was classified according to the Forrest
classification. Five of the patients had persistent bleed-
ing (Forrest I); ten had stigmata of recent bleeding: a
visible vessel, a clot in the ulcer base (Forrest II); three
patients lacked stigmata of recent bleeding (Forrest
III). Stenosis due to GDPU occurred in 11 patients
of 18. Two of the patients died postoperatively dur-
ing hospital treatment.

2. Operative methods

2.1. DPV after Helwing

The duodenum is mobilised employing the Kocher
maneuvre. Further, hemipylorectomy is performed with
two semicircular incisions, one above and the other be-
low the pylorus (Fig.1A). GDPU becomes visible (Fig.
1B). Current bleeding is stopped by oversewing the
bleeding vessel. The proximal part of the duodenum is
mobilised from the ulcer and the pancreas by severing
the duodenum proximal to the ulcer (Fig. 1C). In the
case of stenosis, a circular resection of the stenosed re-
gion is performed. Thus two separate ends are formed,
one on the gastric side and the other on the duodenal
side. The posterior wall is then sutured in a one-row
manner through all layers of the posterior wall of the
gastric end to the distal edge of the giant ulcer with the
posterior wall of the duodenal end (Fig. 1D). Thus the
mobile posterior gastric wall is shifted to cover the ulcer
base, leaving it out of the duodenal lumen, i.e. the ulcer
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base is exteriorized (Fig. 1E). Then the anterior wall is
closed by a two-row suture (Fig. 1F). Further, vago-
tomy is carried out.

2.2. AEV after Herfarth

The Kocher maneuvre is performed to mobilize the
duodenum. Further, antrectomy is done so that the
base of GDPU remains on the pancreas. Current bleed-
ing is stopped by oversewing the bleeding vessel. Then
the gastric stump is closed leaving an opening for the
anastomosis. The posterior wall of the opening of the
gastric stump is fixed by one-row sutures, involving all
gastric layers, to the distal edge of the ulcer and the

back wall of the duodenum (Fig. 2A). In this way the
posterior wall of the gastric stump is shifted to cover
the ulcer base, while the latter is left out of the lumen,
i.e. is exteriorized (Fig. 2B). Then the two-row sutur-
ing of the anterior wall will restore the integrity of the
digestive tract (Fig. 2C). Further, bilateral truncal vago-
tomy is performed.

3. Methods of assessment of long-term outcome

A series of 16 patients that survived the operation was
studied. All the patients were invited for outpatient fol-
low-up between 2000 and 2001. Long-term results were
assessed 7–16 years (mean, 11 years) after the opera-
tion. Nine patients turned up for the follow-up and one
more patient agreed with a telephone interview. Four
patients had died from causes unrelated to peptic ulcer
or operation during the years that had passed from the
operation. This was established on the basis of the death
certificates obtained from the Population Registry. Two
patients were lost to follow-up. No patient had been
under peptic ulcer medication after the operation.

On follow-up the results were assessed according
to a modified Visick scale [13] and an endoscopic in-

Fig. 1. Duodenal resection with plasty after Helwing. (A) Two semi-
circular incisions for opening the duodenum. (B) A giant duodenal
posterior wall ulcer is exposed. (C) Severing of the duodenum proxi-
mal to the ulcer. (D) The posterior wall is sutured, the gastric end to
the distal edge of the ulcer. (E) The posterior wall sutures in place.
The ulcer is exteriorized. (F) The anterior wall is sutured

Fig. 2. Antrectomy after Herfarth. (A) Antrectomy has been per-
formed. The posterior wall is sutured, the gastric end to the distal
edge of the ulcer. (B) Posterior wall sutures are completed. The ul-
cer is exteriorized. (C) The anterior wall is sutured
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vestigation was performed. The Visick scale estimates
were the following:

• Visick I – excellent: no symptoms
• Visick II – good: mild symptoms not interfer-

ing with normal life or work
• Visick III –satisfactory: mild or moderate symp-

toms causing a certain degree of discomfort or
disability

• Visick IV – poor: severe symptoms or recurrent
ulcer on endoscopy

On endoscopic investigation the status of the esoph-
ageal, gastric and duodenal mucosa was assessed for pres-
ence of recurrent ulcer and for the status of the anasto-
mosis. Endoscopy was performed by a single experienced
endoscopist.

Informed consent was obtained from each subject
before entering the study.

Results

The long-term result was graded as Visick I in one pa-
tient (10%) and Visick II in eight patients (80%). In
one patient (10%) the long-term result was assessed as
Visick III. Endoscopy revealed no cases of ulcer recur-
rence. The anastomoses after DPV and AEV were suffi-
ciently wide in all cases.

Discussion

GDPU are often the cause of severe hemorrhage, pri-
marily owing to the erosion of a. gastroduodenalis [14].
In such cases the choice of the operative method is com-
plicated [15], particularly when ulcer hemorrhage is ac-
companied with stenosis of the pyloroduodenal zone.

The results of our investigation demonstrate that in
these cases, excellent or good long-term results without
ulcer recurrence can be obtained in 90% of patients with
the application of DPV or AEV. An earlier study of 15
patients by Helwing et al. [10], yielded good results in
all cases 8–24 months after operation. Our results con-
firm good outcome for the first time for a much longer
period, on average 11 years after operation.

In our opinion, the important determinant account-
ing for the achievement of such good long-term results

with the use of Helwing’s method is the focus on the
salvaging resection of the pyloroduodenal region together
with form and function preserving plasty after Holle’s
concept [16]. Holle’s pyloroplasty, though not widely
used, showed good long-term results in our earlier study
[13] and has also been recommended recently by other
researchers [17]. According to Holle’s concept, duode-
nal posterior wall ulcer is excised. This is feasible in the
case of relatively small ulcers. However, in the case of
GDPU, there arise technical problems. DPV enables to
skip possible hazards and is technically simpler com-
pared with ulcer excision. Stenosis from scarring around
the ulcer, which according to our present study is fre-
quent (in 61% of cases), can be simultaneously excised.

Our data show that DPV in the case of a bleeding
GDPU can prevent several postoperative complications
that may develop with applying other widely used op-
erative techniques.

Some authors have recommended, in duodenal pos-
terior wall ulcer hemorrhage, the oversewing of the bleed-
ing vessel with or without pyloroplasty, combined with
vagotomy [18, 19]. However, a significant drawback of
oversewing is occurrence of early recurrent hemorrhage
in up to 17–23% of operated on patients [20, 21], with
a high mortality [21, 22].

Bumm and Siewert [23] recommend to combine the
oversewing of the bleeding vessel in the ulcer base,
through duodenotomy, with the extraluminal ligation
of a. gastroduodenalis, a. gastroepiploica dextra and a.
pancreatoduodenalis. Although postoperative mortality
in this case has been reported as 3–6%, long-term re-
sults obtained with this method are not available. Be-
sides, one should also take into account that the mere
ligation of the bleeding vessel or the oversewing of the
ulcer does not eliminate stenosis that may be present in
cases of giant ulcer.

As an alternative, Billroth II gastric resection is per-
formed in giant duodenal ulcers [15, 20]. However, we
believe that Billroth II gastric resection is less appropri-
ate than Billroth I type resection because of the possibi-
lity of duodenal leakage following the atypical clo-
sure of the duodenal stump, as well as a significantly
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more frequent occurrence of postgastrectomy syn-
dromes. Therefore, as our study shows, AEV with
Billroth I reconstruction after Herfarth should be rec-
ommended [11], together with truncal vagotomy. A
similar method has also been suggested by Herrington
and Davidson [24]. Our earlier study of a long-term
outcome on average 8 years after operation shows that
truncal vagotomy with antrectomy in duodenal ulcer
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Recently, with having started to apply the endoscopic
and medicamental treatment of bleeding gastroduode-
nal ulcers on a wide scale, surgical intervention remains
necessary only in case bleeding from giant penetrating
ulcers occurs. Usually such patients are delivered after
having profusely bled frequently they are in the hemor-
rhagic shock condition. In the course of the operation,
surgeons have to stop bleeding and to ensure that bleed-
ing will not occur once again [1, 2]. This kind of opera-
tion is offered in the present article.

Annually in our clinic (VUH SC in the Center of
Abdominal Surgery)10–15 patients undergo an opera-
tion for the reasons of bleeding from duodenum ulcers.
Almost all such patients are operated on for giant ulcers,
half of which have already penetrated into the pancreas.
Actually, our patients undergo the operation which is

Invited commentary
identical to the one suggested by the author. In the
course of the operation the bleeding is stopped,
whereas the ulcers themselves recur very rarely (the
number of recurrences makes 10.2%) [3]. This op-
eration helps to avoid the common bile duct trans-
gression; the possibility of the post-operational pan-
creatitis becomes reduced, since the posterior wall of
the ventricle is sewn to the lower edge of the ulcer (as
shown in Fig. 1D), without attempting to separate
the duodenal ulcer from its lower edge [1, 4, 5].

Attention should be drawn to the fact that the pa-
tients usually remain in a serious general condition. Thus,
in cases of duodenal ulcer a larger operation, i.e.
antrumectomy, is not recommended, except the cases,
pertaining to the post-operational ulcer recurrence.
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Acute hemorrhage from intestinal tract is still serious
problem. The bleeding duodenal ulcer with penetra-
tion into the pancreas is troublesome when endoscopic
hemostasis is failed. Authors’ proposed methods are
usefull, good long-term result are noteworthy. We
believe that surgical method is still one of the appro-
priate means for hemostasis.

In Japan, however, an emergency operation due
to acute massive hemorrhage from the duodenal as
well as from the gastric ulcer has decreased in recent

years. The overall complication rate after operation
due to bleeding duodenal ulcer penetrating into
pancreas is not low. In such cases we, therefore, choose
radiological intervention, first of all. Angiography
shows feeding vessels to the bleeding lesion in al-
most all cases. Arterial embolization can be perfor-
med even for the small artery with super-selector
catheter [1,2].

After radiological hemostasis we treat duodenal ul-
cer with proton-pump inhibitor (PPI). It brings good
healing of the ulcer. Aditionally, we think that an
eradication of Helicobactor pylori (H.pylori) and alter-
nation of nonsteroidal anti-inflammatory drugs
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(NSAIDs) (if the patient requires anti-inflammatory
drugs) are useful in preventing the recurrence of
duodenal ulcer. There are a lot of evidences that
H. pylori infection is acknowledged to be an initial
etiological factor of the duodenal ulcer, nevertheless
serious bleeding is often seen in the H. pylori-negative
patients especially who need NSAIDs, for whom we
think reducing NSAIDs consumption and continu-
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