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Endoscopic resection of large nonpedunculated colorectal 
polyps (LNPCPs) results in less morbidity and mortality 
and lower costs compared to surgical resection (1), 
and is now preferred over surgical resection for benign 
LNPCP regardless of their size, shape, or location 
within the colorectum. While gastroenterology society 
recommendations advocate endoscopic resection of all 
benign LNPCPs (2), a reduction in rates of surgical resection 
for benign polyps has only recently been documented (3). 
Thus the U.S. has far to go to optimize the safety and cost 
effectiveness of resection of LNPCP, but an important 
trend in the best direction appears to be underway.

Endoscopic resection of LNPCP is mostly performed 
by the techniques of endoscopic mucosal resection 
(EMR) or endoscopic submucosal dissection (ESD) (2). 
Conventional EMR is performed by injection of fluid into 
the submucosa below the polyp followed by snare resection. 
The submucosal fluid cushion separates the LNPCP from 
the muscularis propria, which is useful for protecting the 
muscular propria from injury during snare transection. 
Injury to the muscularis propria can result in immediate 
or delayed perforation, the most feared complication of 
endoscopic resection. Another method of EMR called 
underwater EMR does not involve any submucosal 
injection, but rather relies on water filling of the lumen 

to achieve separation of the LNPCP from the muscularis 
propria (4). This removal of luminal gas and water filling of 
the lumen causes the mucosa to “float” up and away from 
the muscle wall, removing any need to separate the LNPCP 
from the muscularis propria by submucosal injection. ESD 
involves dissection of the submucosa under the LNPCP 
using an endoscopic knife, and essentially always includes 
submucosal injection. Thus, both conventional EMR and 
ESD rely fundamentally on submucosal injection. 

Most endoscopic resectionists include a contrast agent 
in the submucosal injection fluid, typically blue in color 
(Table 1). In non-Food and Drug Administration (FDA) 
approved or “homemade” solutions the contrast is usually 
indigo carmine or methylene blue, and methylene blue has 
been used in several FDA approved solutions (Table 1). The 
blue contrast delineates the lesion border, which can be 
particularly useful in large sessile serrated lesions, which are 
notorious for their indistinct margins. More importantly, 
the contrast stains the submucosa but not the muscularis 
propria, so muscularis propria exposure or injury during 
snare resection becomes obvious during EMR (5). During 
ESD the contrast accentuates the submucosa and helps 
direct a safe cutting plane away from the muscularis propria. 

Endoscopists were using “homemade” submucosal 
injection fluid with contrast added for decades before 
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the FDA approved any submucosal injection fluid. Saline 
was the prototype fluid and is still preferred by some 
endoscopists. However, saline has a tendency to dissipate 
quickly, often spreading laterally through the submucosa 
with the result of flattening the submucosal cushion under 
the lesion. Endoscopists explored more viscous solutions, 
including hydroxypropyl methylcellulose, glycerol, sodium 
hyaluronidate, and 50% dextrose, among others. Fifty 
percent dextrose was abandoned because it could induce 
a painful inflammatory response if inadvertently injected 
into the pericolonic mesentery (6). The first more viscous 
injectate tested in a randomized blinded clinical trial was 
succinylated gelatin, which was found superior to saline on 
the basis of less volume needed to maintain a submucosal 
cushion, and lesions were removed in fewer pieces (7). 
Succinylated gelatin is not available in the U.S., but it 
shared performance features with hydroxyethyl starch, 
which became popular in the U.S. as a viscous alternative 
that is widely available and inexpensive. 

In 2015, the compound SIC-8000 became the first 
submucosal injection agent approved by the FDA. In 
a blinded randomized trial, using generally the same 
endpoints used in the succinylated gelatin trial, SIC-8000 
outperformed saline as a submucosal injection agent (8). A 
post-marketing investigator-initiated trial showed SIC-8000 
was also superior to hetastarch (9).

Importantly, the FDA approved SIC-8000 not as a drug 
but as a Class II medical device. This opened the door for 
other companies to seek FDA approval for new injection 
fluids based on SIC-8000 as a predicate device, and using 
largely animal data to establish efficacy and safety (Table 1). 

After SIC-8000, the next agent to receive FDA approval 

was ORISE gel (Boston Scientific, Marlborough, MA, USA) 
(Table 1). Again, there were few clinical data on ORISE gel 
at the time of FDA approval, and ORISE was approved as 
a device based on evidence that it was largely equivalent 
to SIC-8000. Anecdotally, ORISE seemed to users to have 
certain differences from SIC-8000. The color of ORISE 
was a darker blue, which was appreciated during EMR. 
During ESD, ORISE seemed to produce few bubbles. 
Bubbles are a feature of SIC-8000 and perhaps other fluids 
containing an emulsifier. Endoscopists performing ESD 
find bubbles annoying. As a downside for ORISE, it was not 
clear that epinephrine could be added to ORISE without 
affecting it gelling properties. This was a disadvantage since 
some practitioners prefer to include epinephrine to reduce 
immediate bleeding. All of these differences seemed typical 
of slight variations between otherwise fairly equivalent 
products. 

Unfortunately, soon after the launch of ORISE, 
performance features of ORISE began to be discovered that 
constituted potentially clinically significant adverse features 
of the material as a submucosal injection agent. First, the 
ORISE material was often visible in the submucosa of the 
resected specimen when the tissue was examined in the 
pathology department. ORISE in the resected specimen had 
a basophilic appearance resembling mucin in hematoxylin 
and eosin stained tissue, though mucin stains were negative 
(10-12). This issue seemed easily overcome by warning 
clinical pathologists that ORISE had been used. However, 
ORISE appeared to persist in the tissue, and biopsies from 
specimens taken at a later date showed an eosinophilic 
material accompanied by a multi-nucleated giant cell 
reaction (12-17). 

Table 1 FDA approved submucosal lifting agents 

Compound and company Active ingredient Contrast agent FDA approved date

SIC-8000 (Eleview) (Cosmo 
Pharmaceuticals)

Poloxamer 188 Methylene blue September 2015

Polyoxyl-15-hydroxystearate

ORISE gel (Boston Scientific) Gellan gum FD&C blue No. 1 September 2018

Polysaccharide

BlueBoost (Micro-Tech Endoscopy) Sodium hyaluronate Methylene blue June 2021

EverLift (Laborie Medical Technologies) Cellulose Methylene blue July 2020

EndoClot SIS (Olympus) Absorbable starch polymers No contrast added April 2020

LiftUp (Ovesco) Poloxamers (thermo-sensitive gel formulation) Methylene blue August 2022

FDA, Food and Drug Administration. 
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Patients undergoing piecemeal EMR typically have a 
follow-up examination 6–12 months after EMR to verify 
complete resection (2). In my EMR practice, we began 
noticing that some EMR sites after ORISE injection 
demonstrated submucosal fullness and distortion when 
viewed 6–12 months after EMR. In one instance, a “bite-on-
bite” biopsy technique led to a pasty yellow-orange material 
exuding through the bite site and deflating the submucosal 
distortion (18). I did not consider this submucosal distortion 
to interfere with the interpretation of the EMR scar, or 
to interfere with resection of any residual polyp. Further, 
this distortion was easily differentiated from “clip artifact”, 
which is a nodular mucosal distortion resulting from clip 
placement to close EMR defects at the time of the original 
resection (19). Thus, it seemed this submucosal distortion 
at follow-up could be another ORISE consequence without 
major clinical implications. However, during a monthly live 
web-based course on EMR that was broadcasted from my 
center, a physician asked if I had seen distorted EMR scars 
after ORISE. When I replied “yes” he related a story from 
his home institution in which submucosal distortion was 
seen at follow-up of a rectal EMR scar after an EMR that 
employed ORISE injection. The distortion led to concern of 
submucosal tumor growth, which was followed by surgical 
resection. However, there was no neoplasia in the resected 

specimen, only a submucosal collection of eosinophilic 
material and multi-nucleated giant cells consistent with an 
ORISE reaction. These changes occurring in response to 
ORISE have been termed “lifting granuloma” (13), and 
this story meant that submucosal distortion in an EMR scar 
could lead to an important adverse clinical outcome. 

In response my research team organized a blinded 
expert review of endoscopic photographs of 30 ORISE 
EMR scars and 30 EMR scars after injection of other 
fluids, which confirmed that the tissue under ORISE scars 
was often distorted (18). In response to reports of this 
type, Boston Scientific first issued a warning to users, and 
then on December 15, 2022, Boston removed ORISE 
from the market worldwide. Figure 1 shows an example of 
submucosal mass effect and deformity seen at follow-up 
colonoscopy 6 months after EMR using ORISE. 

In a current case report published on AME Case Reports, 
Mendelson et al. describe 3 cases of surgical resection of 
colorectal EMR of sites when ORISE had been used (20). 
In all 3 cases there was a mass effect related to the injected 
material that caused diagnostic confusion, and sometimes 
technical difficulty performing a surgical resection. In case 3 
ORISE related distortion was the likely cause of endoscopist 
concern for invasive cancer under an EMR site, which lead 
to an unnecessary surgical resection as there was no residual 
neoplasia in the surgical specimen. The mass effect and 
histological changes in these cases involved the submucosa, 
muscularis propria, and subserosa including subserosal 
blood vessels. Another very recent case series reports that 
ORISE injection commonly produces a persistent mass 
effect that can be present in the submucosal or in all layers 
of the bowel wall and which could create clinical diagnostic 
confusion as to whether an intramural neoplasm is  
present (21). These cases support Boston Scientific’s 
responsible decision to remove ORISE from the market.

Table 2 lists the adverse clinical effects of ORISE gel 
use, several of which are discussed above. Another adverse 
clinical effect not yet described in the ORISE publications, 
but which we have encountered on several occasions, 
occurs when a referring physician tests whether a colorectal 
lesion lifts well (Table 2). This test is typically performed 
by a referring physician when the lesion is first detected, 
and is one way to check the resectability of the lesion, as 
failure to lift can suggest invasive cancer. Our experience is 
that if this test is performed with ORISE, and the patient 
is then referred to our center, we encounter a lesion with 
submucosal distortion and mass effect of the type we 
have described above, but of course the lesion is not yet 

Figure 1 A scar in the transverse colon seen 6 months after 
endoscopic mucosal resection of a 30 mm tubulovillous adenoma 
in the transverse colon. The scar shows submucosal distortion 
related to the use of ORISE gel. The entire scar is elevated above 
the plane of the surrounding normal mucosa as a result of ORISE 
injection. The arrows delineate the margins of the elevation caused 
by ORISE, and also highlight nodular distortion or bulging related 
to ORISE. There is no evidence of recurrence of the original polyp 
and the blood on the scar is the result of biopsies taken during just 
prior to the current photograph. 
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resected. The lesion then fails to lift with further injection 
because the submucosa in stiff from the ORISE gel. Snare 
transection is tough and the foreign material is evident 
in the submucosa (Figure 2). Histology demonstrates the 
foreign material and a multi-nucleated giant cell reaction. 
Like the other effects of ORISE gel, this tough submucosa 
raises concern for cancer when first encountered. 

Several questions remain about ORISE. Which 
component of the injectate persisted in the tissue and which 
induced the foreign body reaction? The likely culprit is 
the gellan gum, a food additive with gelling properties 
that had not been previously used as a submucosal lifting 
agent. Did injection technique affect whether the reaction 
occurred? Most importantly, is the device pathway chosen 
by the FDA the best approach to injection agents? Did the 
FDA perform an adequate investigation of ORISE before 
approving the material for use in humans? Unlike ORISE, 
several of the FDA approved agents are based on viscous 

materials with an established safety record in clinical studies 
before FDA approval (Table 1). Thus, we may have seen 
the end of adverse clinical outcomes caused by the type 
of clinical confusion and incorrect diagnoses induced by 
ORISE gel. Only time will tell. 
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Figure 2 Consequences of a referring physician injecting ORISE gel to test whether a lateral spreading lesion lifts prior to referral to our 
center. (A) A 40 mm lesion in the right colon near the end of completion of a cold endoscopic mucosal resection at our center. Near the end 
of the procedure a yellow firm area (white arrows) was snare grasped (yellow arrow points to the snare sheath tip) and electrocautery was 
needed to transect it. (B) Immediately after snare transection with electrocautery, the yellow material can be seen extending into the deep 
submucosa (arrows). Histology of the material snared showed a foreign body and multi-nucleated giant cell reaction. There was no cancer or 
high-grade dysplasia. ORISE had been injected by the referring physician to test the lifting of the lesion.

Table 2 Adverse clinical consequences of ORISE use

Effect of ORISE Consequence 

ORISE visible in resection specimen Pathologist mistakes material for mucin or amyloid

ORISE injected to test lifting before referral to resectionist Submucosa tough at time of endoscopic resection; foreign material interferes 
with further lifting; mimics submucosal invasion during transection

ORISE used as endoscopic mucosal resection lifting agent 
leading to mass effect in submucosa and muscularis 
propria that is visible at endoscopic follow-up or during 
surgical resection

Endoscopist believes mass effect is tumor in wall and refers patient to surgery

Surgeon sees mass effect and believes cancer present

Mass effect interferes with resection, anastomosis creation 
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