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Electrohydrothermoprobe - a simple alternative to laser
therapy in the management of acute gastrointestinal
haemorrhage
C M BATE AND L ABDUL AZIZ

From the Department of Gastroenterology, Royal Albert Edward Infirmary, Wigan

SUMMARY One hundred and twenty six consecutive patients presenting with upper alimentary
bleeding were endoscoped. Seventeen gastric and 11 duodenal lesions with visible blood vessels
were identified and cauterised with the electrohydrothermoprobe. One gastric and four duodenal
vessels rebled, necessitating surgery. For the gastric vessels this represents about one tenth of the
expected rebleeding rate, and is a significant reduction. The technique appears to have no effect
on the rebleeding rate in duodenal vessels.

Upper gastrointestinal bleeding is a common
problem, accounting for 25 000 admissions annually
to British hospitals.' Despite the high degree of
diagnostic accuracy achieved by endoscopy, the
mortality remains fixed at about 10%.2 Bleeding
continuing or recurring after hospital admission is
associated with a 10-fold increase in mortality,3 and
is traditionally managed by surgery. Elderly patients
are particularly vulnerable to the complications of
emergency surgery, the mortality being as high as
20% in those over 70.1 It follows that if
haemorrhage can be stopped without recourse to
surgery, mortality might be reduced.
Laser systems,3 4 have proved effective

endoscopic tools for achieving haemostasis, but are
extremely costly. Electrocautery systems have been
used in the past, but have suffered from the
drawback that coagulum may be removed as the
diathermy probe is withdrawn, with recurrence of
bleeding. This paper presents the results of a trial
using the electrohydrothermoprobe, a device
introduced by Matek and colleagues,5 which
overcomes the problems of tissue adherence. It is
cheap, less than one tenth of the cost of a laser,
effective and can be used in any district general
hospital. The technique is well within the capacity of
any competent endoscopist.
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Methods

PATIENTS
The trial ran for a period of 14 months, during which
all patients admitted with upper gastrointestinal
haemorrhage were considered for inclusion, after
giving their informed consent. The study was
approved by the hospital ethical committee.

ENDOSCOPIC PROCEDURE
Patients were endoscoped within four hours of
presentation and after resuscitation. One or other of
the authors carried out the examinations, both
participating in the early cases to ensure uniformity
of interpretation. Gastric and duodenal ulcer
patients with the stigmata of recent haemorrhage
(SRH) and those with bleeding Mallory Weiss tears
were admitted to the trial. Patients with carcinoma,
varices, multiple superficial lesions and those in
whom the lesion was considered to be inaccessible to
the probe were excluded from the trial. The
stigmata of recent haemorrhage were those
described by Foster et al6 (defined as a vessel
protruding from an ulcer, fresh bleeding from the
lesions, or an adherent fresh or altered clot or black
slough) and were categorised according to Storey.7
The groupings are summarised below: Group 1:

visible vessel with acute bleeding. Group 2: visible
vessel, no bleeding. (In the absence of arterial
haemorrhage or a pulsating pseudoaneurysm, a
visible vessel is defined as a red or blue circular
lesion, having both width and height, being resistant

477

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.26.5.477 on 1 M

ay 1985. D
ow

nloaded from
 

http://gut.bmj.com/


Bate and Aziz

to washing and protruding from the ulcer bed).
Group 3: stigmata of recent haemorrhage other than
a visible vessel (fresh or altered clot or black dots in
the ulcer crater) with active oozing. Group 4:
stigmata of recent haemorrhage other than a visible
vessel, no bleeding. Group 5: clot obscuring part of
the crater, active bleeding. Group 6: clot obscuring
part of the crater, no bleeding. Persistent and
patient washing of the lesions was necessary to
enable accurate categorisation of the lesions.

ELECTROHYDROTHERMOPROBE TREATMENT
All patients were examined using the Fujinon UGI
CT panendoscope with a 3-7 mm biopsy/suction
channel and an additional water jet channel. The
triple orifice, rounded tip, insulated Trier
Monopolar electrohydrothermoprobe was used for
coagulation in all cases. The electrohydro-
thermoprobe has two interchangeable tips. Using
the triple orifice 'pepper' tip separation of the probe
from the tissue to be coagulated by a water interface
was obtained regardless of the angle of approach.
Tissue adherence was not a problem. Using the
single orifice 'salt' electrode, tissue adherence was
occasionally seen when an en face approach could
not be made. This necessitated removal of the probe
and cleaning of its tip. The probe was perfused with
sterile water at a rate of about 0-5 ml/minute using
the Trier aqua-jet 150 pump (Pyser Ltd). Power was
supplied by the Erbe Electromedezim Erbotom
T 175 D power source in the coagulation mode, at
intensity setting VIII. This setting was empirically
increased if the desired coagulation effect was not
observed endoscopically. The probe was applied as
gently as possible, trying to maintain a liquid film
between the tip and the lesion.
Once the bleeding point to be cauterised was

visualised, the probe was used to produce a ring of
confluent electrocoagulations around it and about
2-3 mm away from it. Each application was from
2-2-5 seconds in duration. Direct application of the
probe to a visible vessel can result in its destruction
and further bleeding. This phenomenon was
observed on two occasions during a pretrial assess-
ment of the technique. All treated lesions were
observed for at least five minutes at the end of the
procedure for any evidence of further haemorrhage.
Rebleeding was regarded as definite if haemorrhage
was seen during this period or if there was
subsequent fresh haematemesis. It was categorised
as provisional if there was the subsequent passage of
melaena, a sudden rise in pulse rate or a fall in the
systolic blood pressure of 10 mm of mercury or
central venous pressure of 5 cm of water.
Confirmation was then sought at re-endoscopy.

Results

During the 14 month period of the trial 126 patients
underwent endoscopy for upper gastrointestinal
bleeding. Their mean age was 66 years (range
20-90), 68 were men and 58 women. Ulcers were
found in 72 patients (36 gastric, 34 duodenal and two
stomal) and 56 showed stigmata of recent
haemorrhage. None of the 16 patients without
stigmata of recent haemorrhage rebled and these
patients were not cauterised. Four patients with
active, spurting duodenal vessels were excluded
from the trial because of access failure. All
continued to bleed and were referred for surgery.
Two died postoperatively, one from continued
bleeding, and the other because of the development
of a gastrojejunal fistula. The remaining 52 ulcers
and two patients bleeding from single visible gastric
vessels in the absence of an ulcer, were included in
the trial. Fifteen gastric ulcers had visible vessels
(seven category 1, eight category 2) as did four
duodenal ulcers.
The various categories of lesion, their distribution

and haemodynamic data are shown in Table 1.
Sixteen Mallory Weiss tears were detected, of

which three were actually bleeding. These were
successfully cauterised without recurrence of
haemorrhage, but were not included in an analysis
of the results because of the lack of data in the
literature to indicate their prognosis if untreated.
The 36 remaining patients excluded from the trial

were suffering from varices (10 oesophageal, one
gastric), duodenitis (six cases) and oesophagitis (five
cases). One patient suffered from an apparent
fundal tumour (found at subsequent laparotomy to
be a spleen eroding through a large gastric ulcer)
and one from an adenocarcinoma. Other gastric
lesions included a polyp (one), hereditary
haemorrhagic telangiectasia (one), an acute erosion
(one) and angiodysplasia (one). In the latter case
angiography revealed a vascular blush in the
stomach, but nothing was found endoscopically. A
duodenal diverticulum was noted in one case and
one patient suffered from a chronic anaemia with no
evidence of an acute bleed. Five further cases were
inappropriately referred for endoscopy when there
was no clinical, radiological, or endoscopic evidence
of bleeding. In one instance no lesion was detected
and it was assumed that an acute erosion had
healed.

Rebleeding after cautery occurred in one out of 17
gastric vessels and four out of 10 duodenal vessels.
No deaths occurred in those successfully

cauterised. Of the four duodenal ulcers which rebled
two were successfully operated upon and two died
from the complications of surgery. One 90 year old
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Table 1 Categories oflesions with their associated haemodynamic data

SRH Mean blood Mean
category Rebleeders Mean Hb systolic transfusion Mean

Lesion (no) (no) gldl* BP (mmHg)* (units) age

Visible gastric vessel, 2 category 1 0 6-8 100 15 50
no ulcer

Gastric ulcers 7 category 1 1 8-0 117 10 65
8 category 2 0 8-5 126 6-7 78
4 category 3 0
5 category 4 0 9-8 131 3 73
5 category 6 0
7noSRH 0 8-9 105 3-5 70

Duodenal ulcers 8 category 1 4 8-5 122 5-5 55
(including two cases of 3 category 2 0 7-0 100 73
stomal ulceration) 1 category 3 0

7 category 4 0 10-8 112 4-7 77
4 category 6 1
9noSRH 0 11-6 160 1 73

SRH = stigmata of recent haemorrhage. * Mean where applicable.

patient with a category 6 duodenal ulcer died of
pneumonia after laparotomy for a presumed
rebleed. No bleeding was found at operation. An
uncomplicated laparotomy resulted in haemostasis
in the single gastric rebleeder. The overall mortality
for the treated group was thus 5-5%. No
complications of therapy, in particular perforations,
were observed.

Discussion

The interpretation of the efficacy of the electro-
coagulation is not possible unless the risk of con-
tinuing or a further haemorrhage can be defined. It
is accepted that the visible vessel is the main
prognostic indicator in this group, although different
authorities regard the risk of rebleeding as varying
from 56-100%.7-9
Assuming a 56% risk our results show the gastric

rebleeding rate to be significantly less than the 9-5
rebleeders expected if the lesions had been left
untreated, while the duodenal rebleeding rate
corresponds almost exactly to the 5-6 rebleeding
rate expected in untreated lesions (Table 2).

Furthermore, Macleod et allo produced a set of
clinical indicators showing a high risk of rebleeding.
These included the presence of shock (pallor, cold
extremities, systolic blood pressure below 100
mmHg, pulse rate above 100 per minute), an initial
or subsequent haemoglobin concentration of less
than 10 g/dl or a blood transfusion judged to be
required in the preceding 24 hours. All our patients
with visible vessels fulfilled one or more of these
criteria. Interestingly, two patients had a blood
vessel pouting through the mucosa in the absence of
an ulcer. This entity, though rare, has been

described previously. 10 l These results suggest that
the electrohydrothermoprobe is an effective way of
stopping upper alimentary bleeding from accessible
sites. Gastric lesions proved to be far more
amenable in this respect than duodenal lesions. In
the latter group, four bleeding ulcers were excluded
from the trial because the bleeding was so profuse as
to prevent identification of its source, or because the
probe could not be manipulated to adequately
cauterise the lesion. The high incidence of
rebleeding in this group reflects the technical
difficulty of manoeuvring within the duodenal bulb
with resultant inadequate cauterisation. The
observed rebleeding rate supports that previously
reported in the literature for untreated lesions.
The cheapness of this technique compared with

laser therapy, its apparent effectiveness and lack of
complications such as perforation, commend it as a
service tool in district general hospitals. There is
sufficient evidence to warrant its further assessment
by controlled clinical trials.

Table 2 Gastric and duodenal ulcers with visible vessels

Observed Expected

Gastric ulcers
Rebleed 1 9-5
No rebleed 16 7-5
Total 17 17

(X2 = 15-27 with 1 degree of freedom. Yate's correction used.
Significant at p=0-01)
Duodenal ulcers
Rebleed
No rebleed
Total

No significant difference.

4
7

11

62
4-8

11
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