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Abstract t 

Background:Background: Peptic ulcer bleeding is a common medical emergency with substantial 

rebleedingg and mortality rates. Stigmata of recent hemorrhage are important prognostic signs, 

butbut are subjective. We evaluated the potential diagnostic value of Doppler assessments in 

patientss with peptic ulcer bleeding. 

Methods:Methods: A prospective multicenter study was performed among patients with ulcer bleeding. 

Firstt stigmata of recent hemorrhage (Forrest classification) were classified. Next the ulcer 

basee was assessed by a 16 MHz endoscopic Doppler ultrasound system. A positive Doppler 

signall  was defined as a reproducible pulsatile flow up to 1 mm of depth. Patients with a 

Forrestt Ib-Ilb and positive Doppler ulcer received endoscopic injection therapy. Patients with 

aa Forrest Hc-lII and positive Doppler ulcer were randomly allocated for endoscopic therapy 

orr no therapy. None of the ulcers without Doppler signal received endoscopic therapy. After 

endoscopicc therapy again Doppler assessment was performed. 

Results:Results: A total of 80 patients were included, 57 with a positive Doppler signal. From all 

Forrestt Ib-IIb ulcers, 82% had a positive Doppler signal. Of all Forrest IIc-II l ulcers, 47% had 

aa positive Doppler signal. There was no difference in rebleeding, surgery or mortality rate 

betweenn the Forrest lb-Ilb group with and without Doppler signal. Clinical outcome in the 

Forrestt llc-II I group with and without Doppler signal was good. Three patients without a 

Dopplerr signal had rebleeding. Rebleeding did occur more often in the group where Doppler 

investigation,, immediately after endoscopic therapy, remained positive {3 1 1 vs 1 27. 

p=0.06). . 

Conclusion:Conclusion: This study did not reveal the additional role of endoscopic Doppler assessment 

whenn added to the Forrest classification in clinical decision-making in patients with peptic 

ulcerr bleeding. 
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Introduction n 

Pepticc ulcer bleeding (PUB) is a common medical emergency. Mortality and rebleeding rates 

aree still substantial.'0 Especially rebleeding is an important risk factor for mortality.124 

Stigmataa of recent hemorrhage (SRH) in gastroduodenal ulcers are important prognostic 

signs,, and probably the best available predictors of rebleeding/ (' There is consensus about the 

endoscopicc treatment of ulcers with active bleeding and non-bleeding visible vessel in order 

too reduce rebleeding, surgery and mortality rate. * Endoscopic therapy for ulcers with an 

adherentt clot is still controversial", but two recent trials did show a beneficial effect of 

endoscopicc therapy."1 " However, classification of SRH on the basis of appearance is 

subjective;; there is an important interobserver variability.1213 

Thee endoscopic Doppler ultrasound system has been reported to be an objective method for 

assessingg the presence of a perfused vascular structure in the ulcer base.14"16 A randomised 

clinicall  trial compared assessment of SRH (Forrest classification) and Doppler assessment in 

patientss with PUB. Doppler-based injection therapy was superior to endoscopic injection 

therapyy based on the Forrest classification with regard to rebleeding rate.15 Other 

investigatorss showed that ulcers that remained Doppler positive immediately after endoscopic 

hemostaticc therapy carried a significantly higher risk of rebleeding.17 

Thee present study was designed to evaluate the potential diagnostic value of Doppler 

assessmentss when added to the traditional Forrest classification in patients with PUB. 

Patientss and Methods 

Fromm September 1999 until January 2002 a multicenter, prospective study was carried out in 

onee academic and three regional hospitals. All consecutive patients aged 1 8 years or older, 

presentingg with acute upper gastrointestinal bleeding were screened for inclusion. Written 

informedd consent was obtained from all patients or next of kin. The study was approved by 

thee Ethics Committee of each centre and done in accordance with the Declaration of Helsinki. 
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Gastroduodenoscopyy was performed within 24 hours. Only patients with gastric, duodenal, 

pyloricc or anastomotic ulcer bleeding were included. Exclusion criteria were a) another cause 

off  gastrointestinal bleeding, b) malignant ulcer, c) coagulation disorder (one of the following: 

INRR > 1.5. APTT > 40 sec. platelets < 50 x 104 1). or patients using anticoagulant therapy 

(exceptt low-dose-heparin) not to be antagonized for a 4-days period, d) continued need for 

aspirinn NSAID medication, e) progressive fatal disease with life expectancy < 1 month, f) 

pregnancy,, g) hypersensitivity towards omeprazol, h) endoscopic therapy during the last 

monthh i) more than one type of significant bleeding lesion, j ) spurting bleeding (Forrest la), k) 

failuree to investigate the whole ulcer base with the Doppler probe. 

Forward-viewingg video endoscopes were routinely used and video-recordings of the 

endoscopicc procedure were made. An ulcer was defined as a break of at least 3-mm diameter 

inn the gastric or duodenal mucosa with appreciable depth.l s An attempt was made to gently 

washh away blood clots covering the lesion, in order to expose a possible visible vessel. The 

appearancee of the ulcer base was classified according to the Forrest classification (table 1) . 

whichh was entered on the videotape before the Doppler investigation was started. 

Tabi cc I. Korre st classification ' 

Forrestt  c 

la a 

lb b 

Ha a 

lib b 

lie e 

111 1 

ass s ficat t on n 

arteriall  bleeding 

oo/ingg bleeding 

nonbleedingg \isible vessel 

adherentt clot 

hematinn covered ulcer base 

cleann ulcer base 

AA pulsed wave Multi-Range 16 MHz Doppler system was used, manufactured by DWL 

(Neurosoft.. Sipplingen. Germany). The Doppler probe has a diameter of LS mm. and can be 

passedd down the working channel of the endoscope. During the Doppler investigation, the 

probee was placed on multiple points of the surface of the ulcer base in an angle or 

horizontally,, but not perpendicularly, including the region around and on any SRH. The 

wholee ulcer base was assessed systematically. For smaller ulcers, the probe was placed in 
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eachh of four quadrants. The Doppler system simultaneously scanned at eight different depths, 

rangingg from 0.4 mm up to 2.5 mm. Gain was set at 80%. These variables were kept constant 

throughoutt the study. A positive Doppler ultrasound signal was defined as a reproducible 

waveformm of at least four consecutive cycle durations (indicating pulsatile blood How and 

minimizingg the chance of a false-positive signal) up to 1-niin depth. The waveform was both 

visiblee and audible to the endoscopist and was recorded on the videotape. A waveform 

originatingg deeper than 1 mm was considered irrelevant for predicting rebleeding risk.'̂  

Patientss with a Forrest lb-lib ulcer and a superficial Doppler signal received endoscopic 

injectionn therapy. Patients with a Forrest Ib-llb ulcer without Doppler signal did not receive 

endoscopicc therapy. Patients with a Forrest llc-ll l ulcer and a superficial Doppler signal were 

randomlyy allocated to receive endoscopic injection therapy or no endoscopic therapy . 

Patientss with a Forrest Ile-III ulcer without Doppler signal did not receive endoscopic 

therapy.. For injection therapy adrenaline, diluted to 1:10.000 was used. At least one injection 

perr quadrant, in 0.5-1.0 ml aliquots up to 10 ml in total, was performed circumferentially 1 to 

33 mm from an area of positive Doppler signal. When hemostasis was achieved, the bleeding 

pointt was routinely observed for 5 minutes to ensure arrest of bleeding. Additional 

polidocanoll  1 % was injected around the area of positive Doppler signal up to a maximum of 5 

mll  at the discretion of the endoscopist. After completion of endoscopic therapy, the ulcer base 

wass again assessed by Doppler ultrasound and recorded on the videotape. 

Inn addition, all patients received intravenous omeprazol (80 mg bolus, 8 mg hr continuous 

infusion)) for at least 24 hours, but usually longer, followed by oral omeprazol (20 mg b.i.d.) 

forr 4 weeks. Patients were admitted for at least 4 days and followed by clinical observation 

forr evidence of rebleeding and daily hemoglobin measurement. Patients were routinely tested 

forr Helicobacter pylori infection. Management after endoscopy and decisions regarding blood 

transfusions,, need for a re-endoscopy and need for emergency surgery were made 

Originallyy the study was intended to he a randomi/ed trial within a larger cohort of patients with PUB: patients 

withh a hematin eo\ered ulcer base or w ith a clean ulcer base (Forrest Ile-III ) and a superficial Doppler flow 

signall  were randomised for endoscopic hemostatic therapv or no endoscopic therapv Sample si/e consideration 

wass based on 200 inclusions in 21: \ears. After 2 ': years, only X0 patients had been included and 16 were 

randomised.. As onK 16 patients were randomised, the results of the randomisation won't be analysed as such. 
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independentlyy by the teams at the ward. Patients were contacted by telephone to determine 

outcomee at 30 days. 

Wheneverr rebleeding was suspected, endoscopy was performed within 2 hours. The ulcer 

basee was again assessed using the Forrest classification and evaluated with the Doppler 

ultrasoundd system. Management of rebleeding and decision to go for emergency surgery were 

att the discretion of the physician, regardless of the Doppler flow signal. 

StudyStudy methodology 

Thee present study population consisted of patients with a gastroduodenal ulcer in which both 

Forrestt and Doppler classification were assessed and hemostasis was achieved by endoscopic 

therapyy when indicated. 

Thee primary end points of the study were the occurrence within the first 96 hours of 

rebleeding.. need for ulcer-related surgery or mortality. Secondary end points were rebleeding, 

ulcer-relatedd surgery or mortality within 30 days. The cause of death was documented and 

dividedd into bleeding-related and non-bleeding related. Further secondary end points 

included:: a) evaluation of prognostic factors including age, sex, NSAID-use. use of 

anticoagulants,, history of ulcer disease, co-existing illnesses, symptoms at presentation, size 

andd site of the ulcer, b) the number of packed cells transfused c) length of hospital stay. 

RebleedingRebleeding was defined as fresh hematemesis, melena, or both with either shock (pulse rate of 

moree than 100 beats min and systolic blood pressure o\~ < 100 mm Hg) or a decrease of' 

hemoglobinn concentration of at least 1 mmol/l during a 24- hour period, w ith confirmation of 

rebleedingg by endoscopy or emergency surgery.I s Rebleeding was confirmed when 

endoscopyy or surgery showed either blood in the stomach, a fresh blood clot or active 

bleeding. . 

StatisticalStatistical Analysis 

Dataa were submitted for statistical testing using the Statistical Package for the Social Sciences 

(SPSS),, version 10.1. Data are given as median and range. Differences in outcome between 

groupss of patients were calculated by means of Student's t-test with Yates correction or C'hi-

squaree Fisher exact test, when appropriate. Predictors of rebleeding and mortality were tested 

130 0 



Emhiscopic-DopplcrEmhiscopic-Dopplcr ultrasound in patients with peptic ulcer hleeiting 

usingg univariate and multivariate logistic regression models. A two-sided p-value less than 

0.055 was considered statistically significant. 

Results s 

Betweenn September 1999 and January 2002, 749 patients received emergency endoscopy in 

thee participating hospitals because of hematemesis and/ or melena. Ulcer bleeding was found 

inn 364 patients. Around 70% of these patients had more than one potential bleeding focus and 

weree not included in the study. The remaining 81 patients were included. One patient with a 

Forrestt lib ulcer in the posterior wall of the duodenal bulb and positive Doppler flow signal 

developedd a spurting bleeding at time of endoscopic therapy. No hemostasis could be 

obtainedd and he was referred for surgery. This patient was excluded, leaving 80 patients for 

analysis. . 

ForrestForrest classification and Doppler flow signal 

Inn total 57/80 (71%) ulcers had a positive Doppler signal. Table 2 shows the percentage 

Dopplerr positive ulcers by Forrest classification. From all ulcers with a Forrest classification 

lb-lib,, 9/50 (18%) did not have a Doppler flow signal. Forty-seven percent (14/30) of all 

Forrestt IIc-Il I ulcers did have a superficial Doppler flow signal. Table 3 shows the patient 

characteristicss by Forrest and Doppler classification. Sex, age, co-morbidity, NSAID' aspirin 

use.. hemoglobin level at admission and ulcer location and size were similar. 

Tabicc 2. Percentage Doppler positi\ e ulcers by Forrest classification 

Forrestt  classification lb I Fa l i b l i e 

Dopplerr positive 6 6 ?.'M6 6 8 5 7 

(100%)) (Xl"„ ) (7s"„) (71%) 

II I I 

i ii  i : 

<4X"„ ) ) 
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Tablee 3. Baseline characteristics of patients presenting with acute peptic ulcer bleeding b\ l-'orrest and Doppler 

classification n 

Forrestt  classification lb-II b b 

Doppler r 

Malee gender 

Meann age (sd. yr) 

In-hospitall  bleeding 

Hiss ton" of ulcer disease 

Severee or life-threatenin 

comorbidityy (ICED 3 or 

Hemoglobinn (mmol 1) 

Aspirinn and or NSAII) 

Gastricc ulcer 

Duodenall  ulcer 

Si/ee of ulcer >2 cm 

g g 

4) ) 

use e 

positive e 

\ = 41 1 

:s(6s%) ) 

666  16 

16(39%) ) 

8(20%,) ) 

17(41"o) ) 

5.66  1.8 

22(54%) ) 

17(41%,) ) 

24(59%) ) 

99 (22%) 

negative e 

N=9 9 

6(67%) ) 

622  19 

2(22%,) ) 

11 ( l l nu) 

2(22%) ) 

6.11  1.0 

7(78%) ) 

5(56%) ) 

44 (44%) 

4(44%) ) 

Hc- l l l l 

positive e negative e 

\=16 6 \\ = 14 

5(31"o)) 10(71%,! 

666  24 65  20 

3(19",,)) 3(21%.) 

2(13%,)) 2(14%,) 

3(19%,)) 3(21%,) 

5.22  1.0 5.1  1.7 

9(56%,)) 9(64%,) 

7(44%,)) 8(57%,) 

11 I (69%) 6(43%,) 

11 (6%,) I (7%,) 

sd;; standard deviation, yr; year, mmol I; millimol per liter, cm; centimeter. 

Outcomes Outcomes 

Tablee 4 shows the clinical course by Forrest and Doppler classification. Of the 41 patients 

withh a Forrest lb-IIb and Doppler positive ulcer. 5 developed rcbleeding of whom 4 had 

rebleedingg within 96 hours. Three of these patients went for surgery', one within 96 hours. 

Onee patient exsanguinated at day 4. She was resuscitated without success. Two patients died 

withinn 30 days, one because of respiratory insufficiency caused by aspiration pneumonia and 

onee patient known with a cholangiocarcinoma died of cholangitis. 

Off  the 9 patients with a Forrest lb-IIb and Doppler negative ulcer, one patient suffered from 

rebleedingg within 96 hours. This patient was admitted with a cerebrovascular event and had a 

Forrestt 11a pyloric ulcer. She had recurrent bleeding within 24 hours and died at day 21. 

becausee of deterioration of her cerebrovascular event. One patient with a Forrest lib gastric 

ulcerr had rebleeding at the fifth day. after re-endoscopy with antrum and corpus biopsy 

samplingg for Helicobacter pylori diagnosis that same day. 
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Tablee 4. Outcome of patients with peptic ulcer bleeding by Forrest and Doppler classification 

Forrestt  classification 
Doppler r 

Endoscopicc therapy 

Rebleedingg < 96 hr 
Surgeryy < 96 hr 

Mortalityy < 96 hr 

30-dayy rebleeding 

30-dayy surgery 
30-dayy mortality 

Unitss of PC's 
(mediann and range) 

Admissionn days 
(mediann and ranee) 

positive e 

N=41 1 
41 1 
4 4 
1 1 
1 1 

5 5 

3 3 

3.0(0-14) ) 

9.55 (4-200) 

Ib-II b b 

negative e 

!N=y y 
0 0 
1 1 
0 0 
0 0 

2 2 

0 0 
1 1 

2.0(0-5) ) 

5.0(4-91) ) 

positive e 

N=16* * 
9 9 
0 0 
0 0 
0 0 

0 0 
0 0 
1 1 

2.5(0-12) ) 

6.55 (4-50) 

IIc-II I I 

negative e 

N=14 4 
0 0 
1 1 
0 0 
0 0 

1 1 
0 0 

0 0 

3.0(0-8) ) 

10(4-170) ) 

**  Including one Forrest III ulcer that became an oozing (lb) ulcer for which endoscopic therapy was given 
hr;; hours, PC; packed cells. 

Off  the 16 patients with a Forrest IIc-II I and Doppler positive ulcer, none suffered from 

rebleedingg or ulcer-related surgery. One Forrest III ulcer became an oozing (lb) ulcer for 

whichh endoscopic therapy was given. One patient died at day 14 because of an urosepsis. 

Theree was only one rebleeding in the Forrest IIc-II I and Doppler negative group. This patient, 

withoutt co-morbidity, had initially a Forrest III duodenal ulcer in the posterior wall. She had 

recurrentt bleeding the fourth day. At repeat endoscopy an oozing ulcer (Forrest lb) was seen 

andd after endoscopic hemostatic therapy she did fine. 

DopplerDoppler signal after endoscopic hemostatic therapy 

Outt of 57 patients with a positive Doppler flow signal. 50 patients received endoscopic 

therapyy (7 patients with a Forrest IIc-II I ulcer and a positive Doppler flow signal were not 

133 3 



CC 'hapier <S' 

treatedd endoscopically). Doppler assessment immediately after endoscopic therapy was 

performedd in 38 patients (76%). No Doppler assessment was performed in 12 patients, 

becausee of intolerance to the continuation of the endoscopic procedure. The Doppler signal 

wass abolished after endoscopic therapy in 71",). Rebleeding occurred more often in the group 

wheree the Doppler investigation remained positive despite the hemostatic therapy (3 11 

(27%)) vs 1 27(4%), p=0.06). 

Discussion n 

Despitee endoscopic therapy for Forrest lb-lib. Doppler positive ulcers, rebleeding. ulcer-

relatedd surgery and mortality did occur. Also in the Forrest Ib-IIb, Doppler negative group, 

whoo did not receive endoscopic therapy. 2 of 9 patients suffered from rebleeding. In the group 

withh Forrest llc-fl l ulcers only few complications did occur. These results are comparable 

withh data from other studies. Rebleeding occurs in about 12-16%) after initial hemostasis and 

mortalityy is around 6-l4%.'""0(1 Outcome in patients with Forrest Hc-III ulcers is generally 

good.--

Althoughh SRH are important predictors for rebleeding. assessment of the ulcer base by visual 

interpretationn of stigmata is highly subjective." Furthermore. Chen et al showed that in 20% 

off  patients with a clean ulcer base on endoscopic examination, the pathological specimen did 

containn an eroded vessel, which had the same 'pearl-like' color as the ulcer base." Decisions 

aboutt endoscopic therapy based on such a subjective classification arc difficult and often 

unreliable.. In a German study 80 ulcer-bleeding patients were included to evaluate 

endoscopicc Doppler assessment.1' Ninety-eight percent of Doppler positive ulcers were 

treatedd endoscopically. Follow up endoscopy was performed and ulcers were retreated if 

againn a positive Doppler flow signal was found. Rebleeding rate was 8%. The ulcers without 

aa Doppler signal were not treated endoscopically and none of these ulcers rebled. In a second 

studyy 1 14 patients were included.14 Again ulcers with a positive Doppler signal were treated 

byy endoscopic hemostatic therapy, irrespective of the Forrest classification. Second look 

endoscopyy was performed and endoscopic therapy was repeated in case of a persistently 

positivee Doppler signal. Rebleeding occurred in 8% of patients with a Doppler positive ulcer. 
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Noo rchleeding occurred in patients without a Doppler signal. In a third study by the same 

group,, 100 patients were randomized to ulcer assessment by the Forrest classification or by 

Dopplerr investigation.'" Ulcers with a visible vessel or adherent clot in the Forrest group and 

ulcerss with a positive Doppler signal in the Doppler group were treated with endoscopic 

therapy.. In the Doppler group rebleeding was significantly less frequent, 2% versus 14%. 

p=0.0()3.. Again, no rebleeding was found in the Doppler negative group. 

Inn our study, we could not reveal the additional diagnostic and prognostic value of the 

endoscopicc Doppler assessment. The majority of patients with a Forrest Ib-Ilb ulcer did have 

aa superficial Doppler signal. The complication rate among Forrest Ib-llb ulcers was within the 

expectedd range.1 Also among patients without a Doppler signal rebleeding did occur in 22%. 

Itt is seems reasonable to treat all Forrest Ib-Ilb ulcers endoscopically. which is according to 

thee current guidelines7^ '", independent of the Doppler signal. 

Onlyy few complications did occur in the Forrest Ilc-il l group. One patient suffered from 

rebleedingg and one patient died of an urosepsis. Clinical outcome in the Forrest IIc-II I group 

wass good and Doppler assessment did not give additional prognostic information. Even in the 

Dopplerr positive group endoscopic therapy won't probably influence the already good 

clinicall  outcome. 

Whenn evaluating the Doppler signal immediately after endoscopic therapy, there was a trend 

towardss a lower rebleeding risk in the group where Doppler flow was abolished, but this 

differencee failed to reach significance. In an American study including 52 patients with PUB, 

Dopplerr assessment of the ulcer base was made before and after endoscopic therapy. 

Endoscopicc therapy was performed without knowing the Doppler result. Ulcers that remained 

persistentlyy Doppler positive immediately after endoscopic therapy (adrenaline injection 

therapyy or heater probe or both) had a significantly higher 30-day rebleeding rare than ulcers 

withh an abolished Doppler signal (3 3 (100%) versus ] '9 (1 1%). p=().003).p 

Inn our study, the same definition for positive Doppler flow signal was used as in the above-

mentionedd studies. ' ' --' Furthermore, the endoscopic Doppler ultrasound system was from 

thee same manufacturer. But why do our data differ from previous published data? Why are 

theree not more studies demonstrating the additional diagnostic value of an endoscopic 

Dopplerr device? 
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Twelvee different endoscopists, but all with experience in treating PUB. performed the 

endoscopy.. They all had experience with the Doppler system before participating in the study. 

Thee Doppler system and probe are easy to use and the learning curve is rather short. 

Furthermoree all data were recorded on videotape and checked for performance of Doppler 

assessmentt and endoscopic therapy. Therefore, lack of expertise does probably not explain 

thee discrepant results. 

Inn conclusion, this study failed to demonstrate the additional role of endoscopic Doppler 

assessmentt when added to the Forrest classification in clinical decision-making in patients 

withh PUB. Because there were only few Forrest lb-lib ulcers without Doppler signal and 

rebleedingg did also occur in patients without a Doppler signal, endoscopic therapy for all 

Forrestt Ib-llb ulcers seems rational, independent of Doppler assessment. Among patients with 

aa Forrest llc-111 ulcer, clinical outcome was good, independent of Doppler result. Endoscopic 

therapyy based on a positive Doppler signal won't probably influence the already good clinical 

coursee of Forrest llc-II I ulcers. Doppler assessment did not provide additional information 

whenn added to the Forrest classification. 
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