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Abstracts: Objective: Endoscopic treatment is an
effective and successful treatment for non-variceal upper gastrointestinal system (GIS) bleedings. In recent
years, endoscopic combined therapies have been recommended for hemostasis. The aim of this study was
to investigate primary hemostasis rates and re-bleeding
rates obtained by epinephrine injection alone.
Material and Methods: We analysed patients who
had alone endoscopic epinephrine injection treatment for
upper gastrointestinal system bleeding between January
2014 and January 2019. Gender, age, etiology of bleeding,
Forrest classification, treatment efficacy and re-bleeding
rates of the patients were recorded. The files of the patients
were analyzed retrospectively. Results: The number of patients who met the study criteria was 107. There were 16
patients in Group 1 (Forrest 1a), 64 patients in Group 2
(Forrest 1b) and 27 patients in Group 3 (Forrest 2a). Primary hemostasis was achieved in 14 (87.5%) of 16 patients in Group 1, 62 (97%) of 64 in Group 2, and 27 (100%)
of 27 Group 3. Re-bleeding rates were 4 (28%), 10 (16%),
2 (7%) in groups 1,2 and 3, respectively.
Conclusion: It is thought that endoscopic combined treatment should be applied especially in patients
with Forrest 1a and 1b bleeding ulcers, whereas in Forrest 2a ulcer patients, because of both the high rate of
primary hemostasis and low rate of re-bleeding according to the results of the present study, the treatment of
adrenalin injection alone can be used alone like other
hemostasis modalities.
Key words: Endoscopic treatment, Forrest classification, upper gastrointestinal bleeding.

INTRODUCTION
Upper gastrointestinal system bleeding has an incidence ranging from 48 to 160 cases per 100.000 peo-
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ple, depending on geographical regions. It is more
common in men and in the elderly population. Different incidences between populations can be explained
by various reasons such as drug-induced ulcers and the
prevalence of Helicobacter Pylori (1, 2).
The peptic gastroduodenal ulcer is the most common cause of non-variceal upper gastrointestinal bleeding. Mallory-Weiss Syndrome, vascular abnormalities, iatrogenic bleedings after endoscopic procedures
and bleedings at the surgical site can be given as other
causes (3). Mortality due to upper gastrointestinal bleeding is associated with advanced age and accompanying comorbidities. The risk of mortality increases with
recurrent bleeding (4). Despite the use of therapeutic
endoscopy and gastric acid suppressors for optimal treatment, it is seen that the mortality rate has remained
constant between 6% and 14% in recent years (5).
Endoscopic treatment is an effective and successful treatment for non-variceal upper gastrointestinal
system (GIS) bleedings (6). Endoscopic treatment can
significantly reduce the risk of bleeding or ongoing
bleeding, the need for surgery, the number of packed
erythrocyte units required for transfusion, and the
length of hospital stay (6, 7).
Endoscopic hemostasis can be achieved using injection, and thermal and mechanical methods. Epinephrine, sclerosing agents (ethanol, ethanolamine, polidocanol) and thrombin/fibrin glue can be used in the
treatment of injection (8, 9, 10).

AIM
The present study aims to investigate the primary
hemostasis success rates and re-bleeding rates of upper gastrointestinal system bleedings, which are stopped by epinephrine injection alone as an endoscopic
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treatment, according to the Forrest classification
sub-groups.

MATERIAL AND METHOD
Patients who had endoscopic epinephrine injection
treatment for upper gastrointestinal system bleeding between January 2014 and January 2019 in the general
surgical endoscopy unit of Bakærköy Dr. Sadi Konuk
Training and Research Hospital and had an endoscopic
bleeding index of Forrest 1a, 1b and 2a were included in
this study. The files of the patients were analyzed retrospectively. Gender, age, etiology of bleeding, treatment
efficacy and re-bleeding rates of the patients were recorded. The Forrest classification was used as an endoscopic bleeding index (Table 1). Patients were divided into
three groups according to the Forrest classification. Patients in Group 1 were classified as those having Forrest
1a, patients in Group 2 as those having Forrest 1b, and
patients in Group 3 as those having Forrest 2a endoscopic bleeding index. Primary hemostasis success and
re-bleeding rates of endoscopic injection treatment according to Forrest classification were reviewed. Hemodynamic deterioration, active hematochezia and a
decrease of 2 g/dl or more in hemoglobin values within
24 hours during the follow-up of the patients who were
provided hemostasis with the first endoscopic treatment
Table 1. Description of Forrest classification
Forrest
classification

Description

Forrest 1a

Spurting hemorrhage

Forrest 1b

Oozing hemorrhage

Forrest 2a

Non-bleeding visible vessels

Forrest 2b

Adherent clot

Forrest 2c

Flat pigmented spot

Forrest 3

Clean ulcer base

were evaluated as re-bleeding and it was determined
that the endoscopic procedure was repeated. Epinephrine of 1/10000 was used as the injection treatment. Those
with 2b, 2c, and 3 endoscopic bleeding indexes according to Forrest classification, those using oral anticoagulants, those who have non-peptic ulcer bleeding causes
in the etiology, and those with marginal ulcer and malignancy in gastrojejunostomy anastomosis were excluded
from the study.
All procedures performed in this study, involving
human participants were in accordance with the 1964
Helsinki declaration and its latest amendments or comparable ethical standards. Informed consent was obtained from all individual participants of the study.

RESULTS
It was seen that 536 patients underwent endoscopy
for upper gastrointestinal bleeding in the endoscopy unit
between 2014 and 2019. In 414 (77%) of these patients,
gastroduodenal ulcer (49% duodenal ulcer, 28% gastric
ulcer) bleeding was detected. The number of patients
who met the study criteria was 107. There were 16 patients in Group 1 (Forrest 1a), 64 patients in Group 2 (Forrest 1b) and 27 patients in Group 3 (Forrest 2a).
The F/M ratio in the gender distribution of Group 1
was 4/12 (25%, 75%) and the mean age was 59 (20-82).
The F/M ratio in the gender distribution of Group 2 was
14/50 (22%, 78%) and the mean age was 61.6 (19-90)
years. The F/M ratio in the gender distribution of Group
3 was 8/19 (29%, 71%) and the mean age was 59
(28-84). In the overall series, the F/M ratio was 26/81
(24%, 76%) and the mean age was 59.9 (Table 2).
When the etiology of bleeding was examined, 5
patients had gastric ulcer and 11 patients had duodenal
ulcer bleeding in Group 1, 9 patients had gastric ulcer
and 55 patients had duodenal ulcer bleeding in Group
2, and 4 patients had gastric ulcer and 23 patients had
duodenal ulcer bleeding in Group 3 (Table 3).

Table 2. Demographic data
Group 1
Group 2
Group 3
Total

Patient, n(%)
16 (15 %)
64 (59 %)
27 (26 %)
107 (100 %)

Female
4 (25 %)
14 (22 %)
8 (29 %)
26 (24 %)

Male
12 (75 %)
50 (78 %)
19 (71 %)
81 (76%)

Mean Age (SD)
59 (17.53)
61.6 (16.68)
59 (16.60)
59.9 (17.16)

Table 3. Etiology
Group 1
Group 2
Group 3
Total

Gastric ulcer, n(%)
5 (31 %)
9 (14 %)
4 (15 %)
18 (17 %)

Duodenal ulcer, n(%)
11 (69 %)
55 (86 %)
23 (85 %)
89 (83 %)

Total
16
64
27
107
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Table 4. Primary hemostasis success rates
Hemostasis, n(%)

Non-hemostasis, n(%)

Total

Group 1

14 (87.5 %)

2 (12.5 %)

16

Group 2

62 (97 %)

2 (3 %)

64

Group 3

27 (100 %)

0

27

103 (96.2 %)

4 (3.8 %)

107

Total

Table 5. Repeat endoscopy and re-bleeding rates
Groups, (n)

Re-endoscopy rate, n(%)

Re-bleeding rate, n(%)

Group 1, (14)

4 (28 %)

4 (28 %)

Group 2, (62)

16 (26 %)

10 (16 %)

Group 3, (27)

3 (11 %)

2 (7.4 %)

23 (22.3 %)

16 (15.5 %)

Total (103)

When the treatment success rates were examined,
it was seen that primary hemostasis was achieved in 14
(87.5%) of 16 patients but endoscopic hemostasis could not be achieved in 2 (12.5%) patients in Group 1. In
the Group 2, however, primary hemostasis was achieved in 62 (97%) patients but endoscopic hemostasis
could not be achieved in 2 (3%) patients. Four patients
for whom primary hemostasis could not be achieved
were operated. In Group 3, primary hemostasis was achieved in all 27 patients and the success rate was 100%.
Primary hemostasis was achieved in 103 (96.2%) of
107 patients in all three groups. In Group 3, primary
hemostasis was achieved in all 27 patients and the success rate was 100% (Table 4).
Considering the re-bleeding rates, it was seen that
4 (28%) of 14 patients in Group 1 who had primary hemostasis underwent endoscopy again and 3 patients
were re-treated with endoscopic injection and 1 patient
was taken into operation due to 4 (28%) patients had
bleeding. In group 2, it was seen that endoscopy was
repeated in 16 (26%) of 62 patients with primary hemostasis, 10 (16%) patients had re-bleeding, and 6 patients had no active bleeding. It was seen that 7 of 10
patients were given injection treatment again, 1 patient
was applied clip, and 1 patient was treated with argon
coagulation. One patient underwent surgery. In Group
3, however, endoscopy was repeated in 3 of the 27 patients and 2 (7.4%) of these 3 patients had bleeding in
the form of leakage from the ulcer and the injection
was re-administered. The endoscopic intervention was
not performed in 1 patient since there was no bleeding
(Table 5).
When examining the general results of the patients included in the study, it was found that a total of 6
(7.5%) of the 80 patients in Forrest 1a and 1b groups
with bleeding ulcer were operated after their first and

repeated endoscopy applications. In repeat endoscopy
procedures, 1 patient underwent clips and 1 patient underwent argon coagulation, while 72 patients were treated endoscopically with epinephrine injection alone.
Of these 72 patients, 10 had endoscopic epinephrine
injection treatment on endoscopies for a second time,
leading to hemostasis, and 62 (77.5%) had no need for
a second procedure after primary hemostasis. None of
the patients with visible vessels in the Forrest 2a group
required surgery, and only 2 (7.5%) patients underwent
repeated injections.

DISCUSSION
The most common cause of non-variceal acute upper gastrointestinal system bleeding is peptic ulcer bleeding, which is observed between the rates of 28% and
59%. Duodenal ulcer rate is seen between 17% and
37% and gastric ulcer rate is between 11% and 24%
(11). In the present study, the rate of peptic ulcer (49%
duodenal ulcer, 28% gastric ulcer) was 77% (414/536)
in endoscopies performed due to GIS bleeding and this
result was higher when compared with the studies in
the literature.
Studies have shown that endoscopic treatments
improve clinical outcomes in GIS bleeding. Endoscopic treatment, especially in patients with high-risk bleeding lesions, significantly reduces the frequency of
recurrence bleeding, the need for surgical intervention,
and mortality (6, 12, 13).
Considering the timing of endoscopy, it has been
reported that emergency endoscopy performed within
24 hours reduces the risk of mortality and surgical intervention in patients with high-risk upper gastrointestinal system bleeding. However, in many studies, there
was no significant difference between patients who un-
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derwent endoscopy within the first 24 hours and within
the first 12 hours. Therefore, emergency endoscopy is
recommended for patients suspected of upper gastrointestinal bleeding within the first 24 hours (14-17). In
the present study, it was found that 96% (102/107) of
the patients underwent endoscopy within 24 hours after admission.
Endoscopic hemostasis can be achieved by injection, and by thermal and mechanical methods. Epinephrine injection can be carried out with the applications
of sclerosing agents, thrombin/fibrin glue applications,
thermal contact (Heater probe thermocoagulation) and
non-contact (Argon plasma coagulation) devices and
mechanical clip application. Epinephrine injection provides vasoconstriction while sclerosing agents help to
achieve hemostasis by providing thrombosis (9, 11, 18).
Forrest classification was developed more than 40
years ago to standardize gastroduodenal ulcer bleedings. This classification has been used in numerous
studies aimed at identifying patients at risk of persistent ulcer bleeding, re-bleeding, and death. Most of
these studies have shown that the presence of ulcers
classified endoscopically as F1a or F1b is an independent risk factor for permanent bleeding or re-bleeding
(11, 19, 20). In the literature, the rates of rebleeding
was reported vary between 90 % for a Forrest I a lesion
and 5 % for a Forrest III lesion (21).
In the literature, it is stated that hemostasis is achieved in the rates of over 90% with endoscopy in
non-variceal upper gastrointestinal bleeding cases
(22). In a study by Park et al., hemostasis rate achieved
only by epinephrine injection was 97.7% in patients
with bleeding ulcers, and hemostasis success rate achieved by combined treatment with epinephrine injection + mechanical clip was 97.7%, and no difference
was found between these rates (23). In a study by Gugliemi et al, in patients with Forrest 1a, 1b, 2a and 2b
ulcers, the primary hemostasis rate by epinephrine and
sclerosing agent injection with endoscopy was reported to be 95.6% (20). In the present study, primary hemostasis rates were 87.5% (14/16) in Forrest 1a and
97% (62/64) in Forrest 1b. In Forrest 2a, however,
100% hemostasis was achieved, and the overall primary hemostasis success rate was 96.2% (103/107) in
all three groups. Comparing these rates with both
non-epinephrine injection monotherapy treatment modalities and combined treatment modalities, results like those in the literature were found in terms of ensuring primary hemostasis.
In non-variceal upper GIS bleedings, the rate of
re-bleeding after endoscopic treatment has been reported to be approximately 24% in the literature (24). In
randomized studies, initial hemostasis rates were at approximately 90% with endoscopic monotherapy treat-

ments without taking the hemostatic method into account, and re-bleeding rates were reported to be between
2% and 10% in endoscopic monotherapies other than
epinephrine injection. There was no significant difference between monotherapies in ensuring initial hemostasis. Although epinephrine injection is effective in
ensuring initial hemostasis in patients with active ulcer
bleeding, the rate of re-bleeding has been reported to
be between 12% and 30% (25-28).
In a study by Park et al., the rate of re-bleeding in
patients with Forrest 1a, 1b, and 2a ulcers was found to
be 20.4% (9/44) in the group where hemostasis was achieved only by epinephrine injection. In the combined
treatment group, however, this rate was found to be
4.5% (2/44) (23). In another study by Pescatore et al.,
re-bleeding rates were 57% for Forrest 1a, 24% for
Forrest 1b, and 21% for Forrest 2a in patients with GIS
bleeding for whom hemostasis was achieved epinephrine alone, while the re-bleeding rates were reported as
25% for Forrest 1a, 14% for Forrest 1b and 25% for
Forrest 2a for the combined treatment of epinephrine +
fibrin glue. In this study, the combined treatment significantly reduced re-bleeding rates in Forrest 1a and 1b
ulcers but did not achieve a decrease in re-bleeding rate
in Forrest 2a (28).
In a prospective randomized study by Chu-Lo et
al., patients receiving epinephrine injection alone were
compared with patients receiving combined therapy
with epinephrine and hemoclip, and re-bleeding rates
were reported as 21% in patients receiving monotherapy and as 3.8% in patients receiving combined therapy. The need for emergency surgery was observed
only in the group treated with epinephrine and was found to be 9% (29). In a review, re-bleeding and the
need for surgery were observed less in patients who received endoscopic combined therapy than patients
who received endoscopic monotherapy (30). Gugliemi
et al. reported the re-bleeding rates in patients with upper GIS bleeding who were provided hemostasis with
epinephrine and sclerosing agents as 23.6% for Forrest
1a, as 19% for Forrest 1b, and as 19.5% for Forrest 2a
(20). In the present study, however, re-bleeding rates
were 28% (4/14) for Forrest 1a ulcer, 16% (10/62) for
Forrest 1b ulcer, and 7.4% (2/27) for Forrest 2a ulcer
and the re-bleeding rate of the overall series (group
1+2+3) was determined as 15.5% (16/103).
When the re-bleeding rates in the study were compared with other hemostatic methods except for epinephrine, these rates were found to be higher in patients with Forrest 1a and 1b ulcers than in the literature,
but they were found to be similar to those in the literature when compared with the results of the studies
where epinephrine injection treatment was administered alone. Re-bleeding rates were lower in patients

DUPPER GASTROINTESTINAL BLEEDING: IS ONLY AN INJECTION OF EPINEPHRINE SUFFICIENT? SUCCES RATES... 313

with Forrest 2a ulcers when compared to the results of
the studies in the literature where epinephrine injections were administered alone, but these rates were found to be similar with the results obtained when compared with other non-epinephrine hemostasis methods.The re-bleeding rates of the general series of the
present study (15.5%) were found to be consistent with
the literature.
When the re-bleeding rates in patients with Forrest 1a and Forrest 1b ulcers were compared with the
rates of re-bleeding after combined treatment, these
rates were found to be higher than those in the literature. In patients with Forrest 2a ulcer, however, when
the rates of re-bleeding were compared with the rates
of re-bleeding in combined treatment, they were found to be similar to those in the literature. In the present study, the rate of patients who needed urgent surgery was 5.7% and this rate was lower than the rate of
surgical need in patients who underwent monotherapy in the literature, while it was similar to the rate of
surgery need in studies where the combined therapy
was administered.
The American Society for Gastrointestinal Endoscopy and European Society for Gastrointestinal Endoscopy guidelines recommend the administration of endoscopic treatment for classes Forrest 1a and 1b with
bleeding ulcers and ulcers with bleeding but not visible
vessels in class Forrest 2a (11, 22). In the guidelines,
the administration of a second hemostasis modality
with ESGE epinephrine injection is recommended,
whereas epinephrine injection alone is not recommended in the classes Forrest 1a and 1b. In Forrest 2a, however, while mechanical, thermal or sclerosing agents

were recommended to be administered as monotherapy or in combination with epinephrine injection, epinephrine injection alone was not recommended (11).

CONCLUSION
In conclusion, although adrenaline injection as an
endoscopic treatment in GIS bleeding has a high success rate in achieving primary hemostasis, as discussed
above, re-bleeding rates are higher than those in combined therapies. Therefore, it is thought that endoscopic combined treatment should be applied especially in
patients with Forrest 1a and 1b bleeding ulcers, whereas in Forrest 2a ulcer patients, because of both the high
rate of primary hemostasis and low rate of re-bleeding
according to the results of the present study, the treatment of adrenalin injection alone can be used alone like other hemostasis modalities.
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DA LI JE SAMO INJEKCIJA EPINEFRINA DOVOLJNA?
STOPE USPEHA PO FORREST-OVOJ KLASIFIKACIJI
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Uvod: Endoskopski tretman je efektivan i uspe{an vid le~enja nevarikoznih krvarenja iz gornjih partija gastrointestinalnog trakta (GIT). Poslednjih godina,
endoskopska kombinovana terapija je preporuka za hemostazu. Cilj ove studije bio je da ispita stope primarne
hemostaze i ponovljenog krvarenja koji su tretirani samo injekcijom epinefrina.
Materijal i Metode: Analizirali smo pacjente koji su endoskopski dobili injekciju epinefrina kao jedini

tretman zbog krvarenja iz gornjeg GIT-a izme|u januara 2014. i januara 2019. Pol, godine starosti, etiologija
krvarenja, Forrest-ova klasifikacija, efikasnost tretmana i stopa ponovljenog krvarenja su evidentirani. Istorije pacijenata su analizirane retrospektivno.
Rezultati: Broj pacijenata uklju~enih u studiju
bio je 107. U Grupi 1 (Forrest 1a) bilo je 16, u Grupi 2
(Forrest 1b) 64 pacijenta, i u Grupi 3 (Forrest 2a) 27.
Primarna hemostaza je postignuta kod 14 (87,5%) od
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16 pacijenata u Grupi 1, 62 (97%) od 64 u Grupi 2, i 27
(100%) of 27 u Grupi 3. Ponovnih krvarenja je bio 4
(28%), 10 (16%), 2 (7) u grupama 1, 2 i 3.
Zaklju~ak: Prema rezultatima studije smatra se da
bi kombinovani endoskopski tretman trebalo primeniti
posebno kod pacijenata sa Forrest 1a i 1b krvare}ih ul-
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