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ABSTRACT

Background and study aims The utility of esophagogas-
troduodenoscopy (EGD) in the left lateral semi-recumbent
position in the setting of acute upper gastrointestinal
bleeding (UGIB) with a persistent fundal pool of blood for
adequate visualization and effective endotherapy has not
been studied. This study aimed to evaluate the feasibility,
efficacy, and safety of this position in such settings.
Patients and methods A prospective study of patients
presenting with acute UGIB with an uncleared fundal pool
of blood was conducted. All underwent EGD in the left lat-
eral decubitus and secondary left lateral semi-recumbent
positions. Outcomes in secondary position in terms of ade-
quate visualization of the fundus, identification of new or
additional sources of bleeding, and effectiveness of endo-
therapy were studied.

Results We screened 860 patients and included 44 pa-
tients (5.11%) with a persistent fundal pool of blood. Endos-
copy in the primary position revealed the source of bleed-
ing in 37 of 44 patients (84%). The source of the bleeding
was not identified in seven of 44 patients (16%). Endoscopy
in the secondary position showed clearance of fundal pool
in all 44 patients (100%). A new source of bleeding was
identified in all seven patients (100%) and an additional
source could be identified in another five patients (13.6%).
Endotherapy was performed in the secondary position for
all 44 patients with 100% technical success and 94% clinical
success.

Conclusions These data show that endotherapy in the left
lateral semi-recumbent position is feasible, safe, and effec-
tive. It should be done when endoscopy in the left lateral
decubitus position reveals a pool of blood in the fundus
and there is inadequate visualization of the fundus.

Introduction

Upper gastrointestinal bleeding is a life-threatening condition
with an annual incidence of 80 to 150 patients per 100,000
population with an estimated mortality rate of 2% to 15% [1, 2]
Endoscopic evaluation of the upper gastrointestinal tract re-
mains the primary investigation modality for identification of
the source of bleeding, with a sensitivity of 92% to 98% [3].
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Furthermore, various endoscopic interventions have high ef-
ficacy in achieving homeostasis. Among various factors, effica-
cy depends on adequate visualization during esophagogastro-
duodenoscopy (EGD) for proper examination of the esophagus,
stomach, and duodenum. Remotely collected blood in the fun-
dus or actively collection of blood due to ongoing bleeding of-
ten precludes adequate evaluation and therapeutic measures.
The American Society for Gastrointestinal Endoscopy (ASGE)
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national survey showed that adequate visualization of the
stomach was impaired in 5.6% of patients with acute upper gas-
trointestinal bleeding due to presence of fundal blood [4]. In a
study by Stollman et al, 13% of patients with acute upper gas-
trointestinal bleeding had an uncleared fundal pool of blood
precluding complete examination [5]. They also found an unfa-
vorable outcome in these patients with recurrent upper gastro-
intestinal bleeding in 54% compared with 11% of controls. The
objective of the present study was to evaluate the utility of EGD
in the left lateral semi-recumbent position to clear fundic pool
of blood and to determine the feasibility and efficacy of endo-
therapy in the same position. » Fig. 1 shows a schematic repre-
sentation of a fundic pool of blood in the standard left lateral
decubitus position and its clearance in the secondary left lateral
semi-recumbent position.

Patients and methods

This was a single-center prospective observational study. Ethics
approval was obtained from the Institutional Ethics Committee
(EC/OA63/2022). Patients were included after obtaining writ-
ten informed consent. The study was conducted in compliance
with the Declaration of Helsinki and good clinical practice.

We screened all patients presenting with acute upper gas-
trointestinal bleeding at our center over a time period of 12
months (May 2022 to May 2023). Upper gastrointestinal bleed-
ing was defined as presenting with hematemesis or melena. All
patients underwent EGD within the first 12 to 24 hours of pre-
sentation and received intravenous metoclopramide 10mg 30
to 60 minutes prior to the procedure. After identifying a fundal
pool of blood, adequate attempts were made to clear it by
flushing with a water jet and then suctioning out or by remov-
ing blood clots with a Roth net retriever. Patients with an un-
cleared fundal pool of blood (active bleeding from the fundus
or collected blood or clots) despite these measures were in-
cluded in the study. All patients with restricted skeletal mobility
and pregnancy were excluded from the study.

Procedure

All procedures were performed by an expert endoscopist with
more than 5 years of experience. Examination was performed
with a Gastro-Videoscope (EG-3890TK, Pentax) in the endos-
copy suite under standard anesthesia protocol. All those with
active hematemesis, patients with comorbidities and unstable
vital parameters were intubated; the remainder underwent
the procedure under total intravenous anesthesia using propo-
fol and ketamine. Initially the procedure was performed in the
standard left lateral decubitus position and complete examina-
tion of all parts was attempted. In patients found to have an un-
cleared fundal pool of blood despite all endoscopic measures,
the position was changed intraprocedurally from left lateral de-
cubitus to left lateral semi-recumbent using the backrest of a
Fowler stretcher trolley. Simultaneously the trolley height was
lowered to bring the access point of the patient’s mouth at a
comfortable height as per the operating endoscopist. In intuba-
ted patients, utmost care was taken to prevent any displace-
ment of the endotracheal tube. After swiftly changing the posi-
tion, a pillow or head ring was used to support the head while
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» Fig.1 Schematic diagram showing relative position of stomach
and fundal pool of blood, both in left lateral decubitus and left lat-
eral semi-recumbent position.

both hands lay by the side and the patient’s legs were flexed at
the hip and knee joints. » Fig.2 demonstrates the position of
the patient and trolley set up in both these positions. Adequacy
of visualization of the fundus with displacement of the fundal
pool of blood was recorded. All patients with a fundal and non-
fundal source of bleeding were offered standard endoscopic
hemostasis as per etiology. Feasibility and clinical success of en-
dotherapy were noted in the secondary left lateral semi-recum-
bent position. Clinical and laboratory parameters along with
blood transfusion details were documented. Clinical success of
the procedure with resolution of hematemesis, serial hemoglo-
bin measurement for any drop and blood transfusion require-
ment post-procedure were also documented. Data analysis
was performed using SPSS software. Continuous variables
were expressed as mean + SD or median if the data were
skewed and categorical variables in percentages.

Outcomes

The primary outcome was the percentage of patients with ade-
quate visualization of the fundus in the secondary left lateral
semi-recumbent position. The percentage of patients with
identification of source of bleeding in the fundus and technical
success of endotherapy in the secondary position were asses-
sed as secondary outcomes. The flowchart of study participants
is as shown in » Fig. 3.

Results
Patient baseline characteristics

Of 860 patients presenting with acute upper gastrointestinal
bleeding, 44 patients (5.11%) met the inclusion criteria. Two
pregnant patients and one with a fractured neck of the left fe-
mur were excluded from the study. Of the 44 patients, 35 (80%)
were male and nine (20%) were female. The mean age of the pa-
tients was 51.0 years (SD =13.9; range 18 to 77 years). Thirty-
four patients (73%) had decompensated cirrhosis, six had dia-
betes mellitus, five had coronary artery disease, five had hyper-
tension, four had chronic kidney disease, and one had obstruc-
tive airway disease. In total, 28 patients were intubated, includ-
ing 12 with active hematemesis, 15 with unstable hemodynam-
ics or encephalopathy, and nine with different comorbidities.
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Fowler stretcher trolley with elevated backrest Examinee in left lateral semi recumbent position

» Fig.2 Fowler stretcher trolley setup and sample examinee posture in both left lateral decubitus and left lateral semi-recumbent position.

Endoscopy fmdmg_s in the primary position » Table1 Source of bleeding identified on EGD in primary position with
(left lateral decubitus) fundal pool of blood (n=44).

EGD done initially in the primary position i.e left lateral decubi- EGD findings Patients N (%)
tus position for identification of the source of acute bleeding Total patients with identified 37 (84%)
showed the findings as in » Table 1. Additional findings such as source of bleeding

portal hypert'erlswe gastropf‘athy, .g'astrlc antral vascular ectasia, Esophageal varices 29 (66%)

and esophagitis were also identified, but because none were

actively bleeding, they were not attributed as a source of acute Gastric ulcers 4(9.0%)
upper gastrointestinal bleeding. Duodenal ulcers 2(4.5%)
Endoscopy findings in the secondary position Mallory Weiss tear 2(4.5%)
(left lateral semi-recumbent) Source not identified 7(16%)

All patients with a fundic pool of blood underwent EGD in the EGD, esophagogastroduodenoscopy.

secondary position. EGD was carried out in the left lateral
semi-recumbent position to displace the fundal pool of blood
and identify a new or additional fundal source of the bleeding.
Findings in the secondary position are as shown in » Table 2 and
»Table3. » Fig.4 shows images of the fundus in retroflexed
view in three patients in both primary and secondary positions.
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860 patients presenting with upper gastrointestinal
bleeding screened

Esophagogastroduodenoscopy done in primary
left lateral decubitus position

47 patients with persistent fundal
pool of blood identified

Two pregnant
patients and one
with fracture neck of
left femur were
excluded

44 patients included in the study

Source of bleeding Source of bleeding
identified in 37 not identified in 7
patients (84 %) patients (16 %)

Esophagogastroduodenoscopy done in secondary
left lateral semi-recumbent position

Additional source of Source of bleeding
bleeding identified in identified in all
5 patients (13.6 %) 7 patients (100 %)

» Fig.3 Flowchart of study participants.

» Table2 EGD findings in left lateral semi-recumbent position.

Outcome in secondary position Number of
patients

Adequate visualization of fundus in all patients 44 (100 %)
(n=44)

Source of bleeding identified in those with 7 (100%)
non-identification of source in primary position
(n=7)

Additional source of bleeding identified in 5(13.6%)
those with identified source in primary position
(n=37)

EGD, esophagogastroduodenoscopy.

» Fig.4 Corresponding images of gastric fundus in a primary left
lateral decubitus and b secondary left lateral semi-recumbent posi-
tion.

» Table3 Details of identified sources of bleeding, identified only in

left lateral semi- recumbent position (n=12).

EGD findings

Gastric varices (gastroesophageal varices
Typel)

Gastric varices (gastroesophageal varices
Type2)

Gastric varices (isolated gastric varices Type 1)
Dieulafoy lesion in cardia

Cameron ulcers

Fundic growth

EGD, esophagogastroduodenoscopy.
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Number of
patients (N=12)

3
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Primary position showing fundic pool of
blood

Secondary position showing active
bleeding from gastric varies

Cyanoacrylate glue injection done in
secondary position

» Fig.5 Corresponding images of gastric fundus shown in primary (left lateral decubitus) and secondary (left lateral semi-recumbent) position

with successful endotherapy done in the secondary position.

Outcome of endoscopy in the secondary position

After changing patient position to left lateral semi-recumbent,
the fundal pool of blood was displaced in all 44 patients (100%),
making adequate visualization feasible. A new or additional
source of bleeding could be identified in 12 patients (27%).
The source of the bleeding could be identified in all seven pa-
tients (100%) who did not have a source localized in the primary
position. In addition, a second source of bleeding could also be
identified in five of 37 patients (13.6%) who already had one lo-
calized in the primary position. The source of the bleeding iden-
tified in the secondary position was localized to gastric fundus
(10/12) and gastric cardia (2/12). Of these patients, active
bleeding in the form of sputter and ooze was seen in 10 pa-
tients (6 gastric varices, 2 Dieulafoy lesion, 1 Cameron ulcer, 1
fundic growth). Appropriate endotherapy (cyanoacrylate glue
injection in 6 and Hemoclip application in 4 patients) was suc-
cessfully done in the secondary position with 100% technical
success. Two patients with Type 1 gastroesophageal varices
without bleeding from gastric varix underwent esophageal var-
iceal band ligation. » Fig.5 shows gastric varices in both posi-
tions and successful cyanoacrylate glue injection in the second-
ary position.

There was no secondary source of bleeding in 32 patients
after adequate examination of the fundus. Among them, 14 pa-
tients had active bleeding (9 esophageal varices, 2 gastric vari-
ces and duodenal ulcers each and one Mallory Weiss tear) lead-
ing to continuous collection of blood in the fundus. Changing
position in this group of patients led to continuous shifting of
blood out of the fundus due to gravity, thus facilitating proper
visualization. The rest of the 18 patients had collected blood
and clots in the fundus which were effectively displaced with a
change in position. Appropriate endotherapy in all 32 patients
was carried out in the left lateral semi-recumbent position, with
100% technical success.
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The mean hospital stay for 44 patients was 5.6 days (SD=
2.4; range 3 to 12). The mean number of packed blood trans-
fused was 2.4 units (SD=1.2; range 1 to 6). Of 44 patients,
three (6.8%) had recurrence of gastrointestinal bleeding. In
one patient, a second session of endotherapy controlled the
bleeding source, whereas another two patients required bal-
loon-occluded retrograde transvenous obliteration and digital
subtraction angiography with coil embolization after failure of
two sessions of endotherapy. Overall mortality during the index
presentation was seen in two of 44 patients (4.5%), although
there was no bleeding or aspiration-related mortality.

Discussion

In our study 44 patients (5.11% of total patients presenting
with acute upper gastrointestinal bleeding) had a fundal pool
of blood leading to incomplete examination. A similar study
based on a national ASGE survey of acute upper gastrointestinal
bleeding reported inadequate examination in 5.6% of patients
due to presence of fundic blood [4]. Dagradi et al also reported
inadequate removal of blood in 5.4% of patients with acute up-
per gastrointestinal bleeding [6]. In the study by Cotton et al,
excessive blood in the stomach precluded adequate examina-
tion in 4% of patients [7]. Our data also show a similar propor-
tion of patients, whereas the study by Stollman et al. shows a
higher rate of 13% having an uncleared fundal pool, which as at-
tributed to limited healthcare access.

Complete clearance of blood and clots is an essential prere-
quisite for effective endoscopic evaluation. Among various
modalities, use of prokinetics and gastric lavage have been
widely studied. Prokinetics such as erythromycin and metoclo-
pramide have shown to increase gastric emptying and improve
visualization in acute upper gastrointestinal bleeding. Erythro-
mycin use has been associated with adequate visualization, less
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need for second look endoscopy, and shorter hospital stay but
without any benefit in blood transfusion requirement, endos-
copy duration, or need for emergency surgery [8,9]. In our hos-
pital, erythromycin is not given routinely due to unavailability
and adverse effects. Rather, IV metoclopramide 10mg was
used in all patients 30 to 60 minutes prior to the procedure.
NGT lavage has shown a shorter time to endoscopy but without
any benefit in mortality reduction, length of hospital stay, sur-
gery, or transfusion requirement [10, 11, 12]. In the absence of
any clinical benefit and as recommended, our patients did not
receive NGT lavage prior to the procedure. Apart from these,
flushing with water and suctioning out blood or retrieval of
clots are other methods used to clear collected fundic blood.
However, the dependent position of the fundus in the left later-
al decubitus position acts as a hindrance, with continuous pool-
ing into the fundus in those with active bleeding. In addition, in
patients with remotely collected blood, en bloc or piecemeal
retrieval increases the procedure duration and risk of aspira-
tion. Moreover, larger-channel gastroscopes and flushing
pumps may not be available at every peripheral center. Hence,
intragastric displacement of pooled content by changing the
position of the fundus into non-dependent position can be
adapted primarily or after failure of endoscopic clearance to
achieve desired visualization.

The standard position for EGD is left lateral decubitus and
rarely the supine position in patients with neurological or mobi-
lity issues [13]. This is the first study to evaluate the utility of a
non-standard left lateral semi-recumbent position to improve
visualization of the stomach by displacing the uncleared fundal
pool. We found 100% technical success with complete fundus
visualization. Fundic sources of bleeding were identified in 27%
of patients, whereas in the rest, the fundus was not found to be
a secondary source. We also achieved 100% technical success
with endotherapy for all fundic and non-fundal sources of
bleeding in this secondary position. Further, it was noticed
that even for endotherapy in the lower esophagus and gastro-
esophageal junction (endoscopic variceal ligation and Hemo-
clip application), the semi-recumbent position was helpful. In
the presence of active bleeding from the lower esophagus, it
displaced blood instantly into the stomach as a result of gravity,
hence maintaining a clear field of vision.

In the study by Stollman et al., an uncleared fundal pool was
shown to affect overall clinical outcomes, with 54% of patients
having recurrent upper gastrointestinal bleeding during the in-
dex hospitalization [5]. Dagradi et al. also reported recurrent
bleeding in 20% of patients with inadequate endoscopic exam-
ination [6]. In our study with complete visualization by use of a
secondary position, the clinical success rate was 94% after index
endoscopy with a rebleeding rate of 6%. Other studies have also
shown rebleeding rates of 10% to 15% [14, 15, 16] for variceal
and 10% to 20% [17,18] for non-variceal bleeding with endo-
therapy, which is more comparable to our mixed cohort. This
shows the impact of the left lateral semi-recumbent position
in achieving single-session complete examination, which in
turn impacts overall clinical outcome.

The limitations of this study are the small sample size from a
single center. With respect to NGT lavage, there was non-uni-
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formity because we had many referred patients from other per-
ipheral centers. Although none received lavage at our center
prior to the procedure, one-third of patients already had NGT
drainage in place before presenting to us.

Because the visibility of the fundus is comparable in both the
positions, routine examination of all patients in the left lateral
semi-recumbent position may not be of any additional yield.
We adapted this position only in the cohort of patients with an
uncleared fundal pool of blood. Even in these patients, it is pru-
dent to complete a thorough examination of rest of the part be-
fore switching to the secondary position, unless an active
source of bleeding is visible in the fundus or cardia and urgent
endotherapy is impaired due to actively collecting blood.

Conclusions

In conclusion, this study provide evidence that by changing po-
sition during EGD from left lateral decubitus to left lateral semi-
recumbent, complete examination and endoscopic hemostasis
is feasible with high technical and clinical success rates. Further
randomized studies combining various modalities to improve
endoscopic visualization are necessary. Also, the utility of this
non-standard position for other indications such as endoscopic
resection of lesions in the cardia and fundus needs to be ex-
plored.

Conflict of Interest

The authors declare that they have no conflict of interest.

References

[1] Antunes C, Copelin IIEL. Upper Gastrointestinal Bleeding. In: Stat-
Pearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023

[2] Hearnshaw SA, Logan RF, Lowe D et al. Acute upper gastrointestinal
bleeding in the UK: patient characteristics, diagnoses and outcomes
in the 2007 UK audit. Gut 2011; 60: 1327-1335 doi:10.1136/
gut.2010.228437

[3] Jaskolka |D, Binkhamis S, Prabhudesai V et al. Acute gastrointestinal
hemorrhage: radiologic diagnosis and management. Can Assoc Radi-
ol ] 2013; 64: 90-100 doi:10.1016/j.carj.2012.08.001

Gilbert DA, Silverstein FE, Tedesco F] et al. The national ASGE survey
on upper gastrointestinal bleeding: endoscopy in upper gastrointes-
tinal bleeding. Gastrointest Endosc 1981; 27: 94-102 doi:10.1007/
BF01300808

Stollman NH, Putcha RV, Neustater BR et al. The uncleared fundal
pool in acute upper gastrointestinal bleeding: implications and out-
comes. Gastrointest Endosc 1997; 46: 324-327 doi:10.1016/s0016-
5107(97)70119-6

Dagradi AE, Arguello |F, Weingarten ZG. Failure of endoscopy to es-
tablish a source for upper gastrointestinal bleeding. Am | Gastroen-
terol 1979; 72: 395-402

[4

5

6

[7

Cotton PB, Rosenberg MT, Waldram RP et al. Early endoscopy of
oesophagus, stomach, and duodenal bulb in patients with haema-
temesis and melaena. Br Med ] 1973; 2: 505-509

[8] Rahman R, Nguyen DL, Sohail U et al. Pre-endoscopic erythromycin
administration in upper gastrointestinal bleeding: an updated meta-

E1173



& Thieme

[9

[10]

(1]

[12]

[13]

E1174

analysis and systematic review. Ann Gastroenterol 2016; 29:312-317
doi:10.20524/a0g.2016.0045

Addo D, Gois AF, Pacheco RL et al. Erythromycin prior to endoscopy
for acute upper gastrointestinal haemorrhage. Cochrane Database
Syst Rev 2023;2: CD013176 doi:10.1002/14651858.CD013176.pub2

Huang ES, Karsan S, Kanwal F et al. Impact of nasogastric lavage on
outcomes in acute Gl bleeding. Gastrointest Endosc 2011; 74: 971-
980 doi:10.1016/j.gie.2011.04.045

Rockey DC, Ahn C, de Melo SW Jr. Randomized pragmatic trial of na-
sogastric tube placement in patients with upper gastrointestinal tract
bleeding. | Investig Med 2017; 65: 759 doi:10.1136/jim-2016-
000375

Gralnek IM, Stanley AJ, Morris AJ et al. Endoscopic diagnosis and
management of nonvariceal upper gastrointestinal hemorrhage
(NVUGIH): European Society of Gastrointestinal Endoscopy (ESGE)
Guideline - Update 2021. Endoscopy 2021; 53: 300 doi:10.1055/a-
1369-5274

Lee SH, Park YK, Cho SM et al. Technical skills and training of upper
gastrointestinal endoscopy for new beginners. World | Gastroenterol
2015; 21: 759-785 doi:10.3748/wjg.v21.i3.759

[14]

[15]

[16]

(17]

(18]

Choudari CP, Rajgopal C, Elton RA et al. Failures of endoscopic therapy
for bleeding peptic ulcer: an analysis of risk factors. Am | Gastroen-
terol 1994; 89: 1968-1972

Wong SK, Yu LM, Lau JY et al. Prediction of therapeutic failure after
adrenaline injection plus heater probe treatment in patients with
bleeding peptic ulcer. Gut 2002; 50: 322-325

Thomopoulos KC, Mitropoulos JA, Katsakoulis EC et al. Factors asso-
ciated with failure of endoscopic injection haemostasis in bleeding
peptic ulcers. Scand | Gastroenterol 2001; 36: 664-668

Garcia-Tsao G, Bosch J. Management of varices and variceal hemor-
rhage in cirrhosis. N Engl | Med 2010; 362: 823-832 do0i:10.1056/
NEJMra0901512

Garcia-Tsao G, Abraldes G, Berzigotti A et al. Portal hypertensive
bleeding in cirrhosis: Risk stratification, diagnosis, and management:
2016 practice guidance by the American Association for the study of
liver diseases. Hepatology 2017; 65: 310-335 doi:10.1002/
hep.28906

Patra BiswaRanjan et al. Utility of gastroscopy... Endosc Int Open 2023; 11: E1168-E1174 | © 2023. The Author(s).



