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Abstract
Background: Before the advent of transcatheter arterial embolization (TAE), emergency surgery
was the only choice for patients with peptic ulcer bleeding refractory to endoscopic therapy. This
study compared the effectiveness of TAE and surgery in patients with peptic ulcer bleeding refractory to endoscopic hemostasis. Materials and Methods: This was a retrospective analysis of
116 patients with peptic ulcer bleeding refractory to endoscopic treatment at our institution.
Eighty-three cases were treated with surgery, and 33 cases were managed with TAE. Clinical outcomes were evaluated. Results: There were no differences between groups with respect to the
mortality rate (p > 0.05), length of hospital stay, or medical diseases related to mortality. The TAE
group exhibited a significantly higher rebleeding rate (p < 0.05). Rebleeding predominantly occurred in patients with type Ia peptic ulcers (Forrest classification) irrespective of the treatment
approach. The rebleeding rates in such patents were 30.2% and 56.3% in the surgery and TAE
groups, respectively. Patients with rebleeding after further therapy showed high mortality rates
(68.6%). The rebleeding rate was not significantly different between the subgroups of patients
with type Ia lesions, although there was a higher mortality rate in the TAE group (27.9% vs. 75%, p
= 0.001). Conclusions: TAE may be the first-choice therapy for patients with peptic ulcer bleeding
refractory to endoscopic treatment, whereas emergency surgery may be used as an alternative in
patients with type Ia bleeding at institutions with no 24-hour radiology service or when no experienced radiologist is available.
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1. Introduction
Despite the improvements in perioperative management and endoscopy techniques, peptic ulcer bleeding (PUB)
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continues to be a major complication and life-threatening emergency, with a mortality rate of approximately 10%
[1] [2]. Endoscopic treatment is the first-choice treatment for hemostasis and localizing the origin of bleeding.
This approach followed by Helicobacter pylori eradication and the usage of a proton pump inhibitor achieves
primary hemostasis in approximately 90% of cases and lowers the risk of rebleeding [3] [4]. Although endoscopic treatment in combination with a proton pump inhibitor is effective in most patients with PUB, further
therapy is required in approximately 20% of such individuals because of ongoing or recurrent bleeding.
Before the advent of transcatheter arterial embolization (TAE), emergency surgery is the only choice for patients with PUB refractory to endoscopic therapy, although the morbidity and mortality rates are reported to
range from 30% to 50% and from 20% to 50%, respectively [5]-[7]. Since the introduction of TAE, some studies
[8] [9] supported by the recommendations of an international consensus [10] suggest that this technique can be
an alternative to surgery if it is performed by experienced radiologists.
Therefore, this study compares surgery and TAE as salvage therapies in patients with PUB refractory to endoscopic therapy.

2. Materials and Methods
We retrospectively reviewed the medical records of patients with PUB admitted to Changhua Christian Hospital
between January 2009 and December 2013. A total of 1,393 patients presented with peptic ulcer with active
bleeding, and endoscopic treatment was performed in all cases.
At the beginning of the study period, most patients were referred to surgery because of ongoing bleeding after
endoscopic hemostasis. Patients received TAE mainly when a radiologist was available and if they were poor
candidates for surgery after discussion among the surgeon, physician, and family. “Poor candidates” is the decision of family after discussion. These reasons include elderly, illness, more medical diseases and less invasion
with TAE in family’s concept.
Among the 116 (9.7%) patients refractory to endoscopic treatment, emergency salvage therapies were performed with surgery (n = 83) and TAE (n = 33) for ongoing bleeding. These 116 patients were enrolled in the
study, and their characteristics are summarized in Table 1.
Throughout the study period, all TAE procedures were scheduled during working hours. The procedure involved selective catheterization of the celiac trunk, superior mesenteric artery, and gastroduodenal artery with a
5-F catheter from the femoral approach. Patients with contrast extravasation received coil embolization. Blind
embolization was not performed in 4 cases in which no contrast extravasation was found; these cases were excluded from analysis. The operative method involved duodenotomy and oversewing of the ulcer. Rebleeding
was defined and diagnosed by abdominal computed tomography as a bleeding episode within 3 days after salvage therapy during the same hospital admission manifesting as fresh hematemesis or melena and requiring the
transfusion of at least 2 units of packed red blood cells [7]. The following outcome parameters were analyzed:
mortality, morbidity, rebleeding rate, and length of hospitalization.
Table 1. Patient characteristics.
Surgery

TAE

n = 83

n = 33

p

Age (years)

68.25 ± 14.067 (range: 28 - 94)

61.27 ± 14.976 (range: 28 - 82)

0.020

Male

63 (75.9)

20 (60.6)

0.099a

Female

20 (24.1)

13 (39.4)

Duodenal ulcer

49 (59.0)

19 (57.6)

Gastric ulcer

34 (41.0)

14 (42.4)

Heart diseases

30 (36.2)

13 (39.4)

0.744a

COPD

4 (4.8)

1 (3.0)

1.00b

Metabolic diseases

23 (27.7)

9 (27.3)

0.962a

Uremia

15 (18.1)

3 (9.1)

0.271b

Malignancy

11 (13.3)

7 (21.2)

0.285a

0.885a

Data are presented as mean ± SD or n (%). aPearson’s χ2 test; bFisher’s exact test; others: independent t-test. COPD: chronic obstructive pulmonary
disease; TAE: transcatheter arterial embolization.
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This retrospective study was approved by the Institutional Review Board of Changhua Christian Hospital,
which waived the need for patient informed consent.
Statistical Analysis
The data were compiled into a database. The patients were classified into 2 groups according to the salvage
method used: the TAE and surgery groups. Pearson’s χ2 test and Fisher’s exact test were used to examine the
differences in the characteristics and outcomes between groups. Other variables were analyzed using independent t-tests. Continuous variables are presented as mean ± standard deviation (SD). The level of significance
was set at p < 0.05. Statistical analyses were performed with SPSS version 17.0 (SPSS Inc., Chicago, IL, USA).

3. Results
A total of 492 (35.3%) female and 901 (64.7%) male patients with a mean age of 68.7 years underwent endoscopic treatment. Hemostasis was successfully achieved in 91.7% of cases. Endoscopic treatment failed in 116
(8.3%) patients, necessitating further salvage therapy included surgery and TAE; 83 and 33 were treated with
surgery and TAE, respectively. The patients who received surgery were significantly older than those who underwent TAE (68.3 ± 14.1 vs. 61.27 ± 15.0 years, p < 0.05). There were no other differences between the surgery and TAE groups (Table 1).
Regarding outcomes, 16 (48.5%) and 19 (22.9%) patients experienced rebleeding in the TAE and surgery
groups, respectively. The rebleeding rate was significantly higher in the TAE group (p = 0.007) (Table 2). There
were no significant differences between groups with respect to mortality rates, length of hospital stay, or mortality related to medical diseases, although the mortality rate tended to be higher in the TAE group (51.5% vs.
38.6%, p = 0.202) (Table 3).
Complications were more common in the surgery group than the TAE group (49/83, 59% vs. 7/33, 21.2%)
(Table 4). Complications were managed with conservative methods, and further surgical interventions were unnecessary. There were no procedure-related complications (e.g., cholecystitis, ischemic bowel, etc.) in the TAE
group.
Table 2. Comparison of outcomes between the TAE and surgery groups.
Surgery

TAE

n = 83

n = 33

Re-bleeding

19 (22.9)

16 (48.5)

0.007a

Acute renal failure

18 (21.7)

4 (12.1)

0.300b
0.162

Sepsis
ICU (days)
Hospitalization (days)
Alive
Dead

52 (62.7)

16 (48.5)

20.39 ± 21.744
(1 - 158)
33.06 ± 31.589
(2 - 219)

19.10 ± 17.627
(1 - 66)
23.39 ± 18.932
(1 - 76)

51 (61.4)

16 (48.5)

32 (38.6)

17 (51.5)

p

0.807
0.103
0.202a

Data are presented as mean ± SD (range) or n (%). Pearson’s χ test; Fisher’s exact test; others: independent t-test. ICU: intensive care unit; TAE:
transcatheter arterial embolization.
a

2

b

Table 3. Medical diseases and mortality.
Surgery

TAE

n = 36

n = 16

p

Heart diseases

16 (44.4)

5 (31.3)

0.371a

COPD

4 (11.1)

1 (6.3)

1.00b

Metabolic disease

11 (30.6)

5 (31.3)

0.960a

Uremia

7 (19.4)

2 (12.5)

0.704b

Malignancy

2 (6.3)

4 (23.5)

0.164b

Data are presented as n (%). aPearson’s χ2 test; bFisher’s exact test. COPD: chronic obstructive pulmonary disease; TAE: transcatheter arterial embolization.
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Table 4. Complications.
Surgery

TAE

n = 49 (49/83, 59%)

n = 7 (7/33, 21.2%)

ARF

24

5

MOF

2

1

AMI

0

1

IAA

10

0

Leakage

3

0

Wound infection

10

0

ARF: acute renal failure; MOF: multiple organ failure; AMI: acute myocardial infarction; IAA: intra-abdominal abscess; TAE: transcatheter arterial
embolization.

Rebleeding
We further analyzed the patients with rebleeding in the surgery and TAE groups. Of the 43 and 16 patients
with type Ia PUB (Forrest classification) in the surgery and TAE groups, rebleeding occurred in 13 (30.2%) and
9 (56.3%), respectively (Table 5). Twelve patients in each group died despite further salvage attempts including
surgery, TAE, and endoscopy (Figure 1). Although the rebleeding rate was not significantly different between
the surgery and TAE groups (13/43, 30.2% vs. 9/16, 56.3%, p = 0.066), the mortality rate was significantly
higher in patients the TAE group who had type Ia lesions and rebleeding (12/43, 27.9% vs. 12/16, 75%, p =
0.001). Rebleeding occurred predominantly in patients with type Ia lesions despite surgery (12/19, 63.2 %) and
TAE (9/16, 56.3%). Accordingly, the mortality rate of rebleeding was 63.2% (12/19) and 75% (12/16) in the
surgery and TAE groups, respectively. The overall mortality rate in patients with rebleeding was 68.6% (24/35).

4. Discussion
Although endoscopic treatment is the first-choice therapy for PUB, salvage treatment for ongoing or recurrent
bleeding is required in approximately 10% - 20% of patients, which is similar to the results in the present study.
The management of PUB refractory to endoscopic hemostasis is very challenging. Therefore, selecting the best
salvage therapy in such cases is imperative. Prompt intervention is essential for patient survival, because their
clinical conditions deteriorate rapidly unless treatment is initiated immediately. Although surgery has traditionally been the only option, recently published articles propose TAE performed by an experienced radiologist with
24-hour availability as a feasible alternative [11] [12].
Although the technical and clinical success rates of TAE range from 52% to 99% and 50% to 76%, respectively [13] [14], the rebleeding and mortality rates vary in the literature. For example, Eriksson et al. [12] compare the outcomes between TAE (n = 40) and surgery (n = 51) and report a relatively low mortality rate but
higher rebleeding rate in the TAE group (3% vs. 14% and 25% vs. 18%, respectively); it should be noted that a
skilled radiologist is available at their institution 24 hours per day. Meanwhile, Walsh et al. [15] report that only
26 of 50 (52%) patients are successfully treated with TAE similar to ours.
Several factors may affect the success of angiographic embolization or lead to rebleeding, including the
choice of embolic agents, type Ia PUB, endoscopic marking with a metallic clip, the use of a sandwich technique,
and 24-hour availability of an experienced radiologist [14] [16]-[19]. In particular, marking with a metallic clip
may reduce the incidence of rebleeding and improve outcomes in cases with no contrast extravasation, resulting
in blind embolization. Furthermore, a sandwich technique has been suggested, in which both ends of the gastroduodenal artery are embolized to prevent retrograde bleeding from the superior mesenteric circulation.
The study focuses on the difference of salvage methods and institutions equipment. So, many factors such as
coagulopathy, pre-procedure condition of patients, blood transfusion amount and length of time from diagnosis
to salvage therapy are not analyzed herein. Because there is no 24-hour interventional radiology service at our
institution, our patients undergo scheduled angiographic embolization during working hours. Furthermore, we
do not routinely perform endoscopic marking with a metallic clip. A well-trained but relatively inexperienced
radiologist performs embolization with coils and not combined agents, and the sandwich technique is not performed. These factors may have contributed to the relatively higher rebleeding incidence observed, thus weakening the present results.

162

T. Y. Lee, C. C. Tung

Table 5. Rebleeding in patients with type Ia lesions.
Group
Surgery (n = 43)

Rebleeding

Mortality

a

TAE (n = 16)

Total (n = 59)

n

%

n

%

n

%

No

30

69.8

7

43.8

37

62.7

Yes

13

30.2

9

56.3

22

37.3

No

31

72.1

4

25.0

35

59.3

Yes

12

27.9

12

75.0

24

40.7

pa

0.066

0.001

Pearson’s χ test.
2

Rebleeding
Patients
n=35

Surgery

TAE
n=16

n=19

Conservative
Treatment

Endoscopy
n=14

Surgery
n=3

Endoscopy
n=4

TAE Conservative
n=1

n=5

Treatment
n=8

Dead
Alive
n=5

Alive Dead Alive Dead Alive Dead
n=2
n=12 n=2 n=1 n=2 n=2

n=1

Dead
n=8

Figure 1. Patients with rebleeding in the surgery and transcatheter arterial embolization
(TAE) groups.

Figure 2. Type Ia ulcer with active bleeding.

It is clear that a high rebleeding rate occurs in type Ia ulcers (Figure 2) with endoscopic treatment for peptic
ulcer bleeding [16]. Failure of endoscopic hemostasis needing further salvage therapy focuses on mortality and
successful hemostasis. Thus, mortality rate and rebleeding are important concerns. Most published papers address the technique of TAE and suggest 24-hour availability of an experienced radiologist. Many institutions including our hospital cannot offer this service. Therefore, we perform further analysis if the ulcer type influences
the mortality and success rate. Although no significant difference in mortality rate is detected between the sur-
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gery and TAE groups, the rebleeding rate is higher in the TAE group, especially in patients with type Ia PUB. In
such patients, the rebleeding rate reached 56.3% in the TAE group versus only 30.2% in the surgery group. This
difference was not significant, although the TAE group had a higher mortality rate (p = 0.001). This contributed
to the high total mortality rate (68.6%) in the patients who suffered from rebleeding after the first salvage therapy despite a second salvage attempt.
Despite the retrospective nature of this study, the results show that the management of PUB refractory to endoscopic treatment is a difficult endeavor with controversial results. The absence of a 24-hour radiology service
led by experienced radiologists represents a challenge for many institutions and may have affected the results of
the present study. A well-coordinated multidisciplinary team is clearly required for the successful management
of this life-threatening condition. Although some studies suggest TAE is a viable alternative to emergency surgery and may even be used as the first-line approach, some factors affecting the success rates require further investigation, such as the lower incidence of rebleeding after surgery in patients with type Ia PUB.
In conclusion, our findings revealed no difference of mortality and rebleeding in patients with type Ia lesions
between groups, although rebleeding had a high mortality. We therefore suggest that TAE may be used first in
patients with PUB refractory to endoscopic therapy, even in institutions like us with the limitation of no 24-hour
availability of an experienced radiologist, whereas emergency surgery may be considered as an alternative
treatment in patients with type Ia bleeding in institutions that have no 24-hour radiology service with an experienced radiologist. We look forward more prospective and randomized studies to compare these two methods in
such patients.
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