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Endoscopic stricturotomy with pulsed argon plasma and balloon
dilation for refractory benign colorectal strictures: a case series
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Abstract: Benign strictures of the colon and rectum affect a sizable portion of patients who have an
underlying inflammatory disease or who have undergone recent surgery. Etiologies include inflammatory
bowel disease (IBD), post-surgical ischemia, anastomotic strictures, non-steroidal anti-inflammatory drugs
(NSAIDs), and complicated diverticulitis. Refractory colorectal strictures are very difficult to manage and
often require repeated and different treatment options. We report a novel technique using argon plasma
coagulation (APC) with endoscopic balloon dilation (EBD) as a safe and effective treatment modality for
refractory benign colorectal strictures. Four patients with symptomatic benign colorectal strictures were
referred for endoscopic treatment. In all cases (two females and two males; average age 62 years), the
endoscopic and radiographic assessment showed significant strictures (diameter, 4-13 mm). The stricture
was secondary to Crohn’s disease in one patient and anastomotic strictures in the other three patients.
Endoscopic stricturotomy through fulguration and tissue destruction using argon plasma at 1.5 liters/
minute, effect 2, and 40 watts was performed, followed by EBD. All patients were treated by one advanced
endoscopist. The primary outcomes were the efficiency and safety of endoscopic stricturotomy with pulsed
argon plasma and balloon dilation. The resolution of stricture was achieved in all patients. No complications

were reported. We believe that combined APC with EBD is a safe and effective technique in the treatment of

benign colonic stricture.
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Introduction

Benign strictures of the colon and rectum affect a sizable
portion of patients who have an underlying inflammatory
disease or who have undergone recent surgery. Etiologies
include inflammatory bowel disease (IBD), post-
surgical ischemia, anastomotic strictures, non-steroidal
anti-inflammatory drugs (NSAIDs), and complicated
diverticulitis (1,2).

Medical management of benign colorectal stricture
is of limited utility given the fibrostenotic nature of the
stricture, particularly in Crohn’s disease patients. Surgical
interventions, including resection and stricturoplasty,

are more effective in treating colorectal strictures than
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endoscopic methods, but not without risks and do not
prevent future colorectal stricture recurrence. Furthermore,
endoscopic treatment methods are able to space out the
need for surgery by an average of 6.5 years (1). Current
endoscopic treatments include balloon dilation, stenting,
stricturotomy, and combined endoscopic balloon dilation
(EBD) with stricturotomy or stenting with a variable success
rate from 75% to 90% and recurrence rate 6-18%.

In certain cases, the stricture is very challenging to
manage with the current endoscopic armamentarium. We
decided to combine argon plasma coagulation (APC) and
EBD as a novel therapeutic technique for refractory benign
colorectal stricture in the following case series. We present
the following case series in accordance with the CARE
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Guideline (3).

Case presentation
Patient case 1

A 56-year-old male presented to the clinic with intermittent
right-sided abdominal pain for 6 months. Past medical

Figure 1 Colonoscopic image showing a benign-appearing, severe

non-traversed stricture in the ascending colon.
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history was significant for the 27-year history of Crohn’s
disease. His maternal grandmother had colon cancer and his
mother had celiac disease. He is a non-smoker and denies
any alcohol or illicit drug use. He had prior use of an anti-
TNF inhibitor with secondary loss of response. Current
medications included azathioprine and ustekinumab
injection every 8 weeks. Vital signs were normal. The
abdomen was soft, non-tender, no organomegaly, normal
bowel sounds, and normal rectal exam. Labs revealed
hemoglobin 14.2 g/dL, leukocyte count 7 k/mm’, platelets
393 k/mm’, blood urea nitrogen 13 mg/dL, creatinine
1.0 mg/dL, CRP 0.9 mg/dL and fecal calprotectin 59 pg/g.
Magnetic resonance enterography (MRE) revealed a
severe short segment stricture of the mid ascending colon.
He underwent a colonoscopy, and it showed a benign-
appearing, severe non-traversed stricture measuring 3 cm
in length x1.1 cm in inner diameter in the ascending colon
that was approximately 5 cm distal to the cecum (Figure I).
Initially, he underwent three sessions of EBD with no
improvement. The decision was made to use another
modality. We started with pulsed argon plasma at flow
1.5 liters/minute, Effect 2, 40 watts for tissue ablation at
the stricture edge, followed by balloon dilation up to 15
mm, resulting in significant improvement in the luminal

Figure 2 Colonoscopic image showing significant improvement in the stricture after pulsed argon plasma and endoscopic balloon dilation.
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Figure 3 Colonoscopic image showing end-to-end colorectal

anastomosis at 18 cm proximal to the anus with severe stenosis.

Figure 4 Colonoscopic image showing complete resolution of the
anastomotic stricture after pulsed argon plasma and endoscopic

balloon dilation.

narrowing (Figure 2). The stricture was successfully
traversed, and the cecum was inspected. The second
colonoscopy after 4 weeks showed mild stenosis, which was
traversed after 15 mm balloon dilation. Four weeks later,
colonoscopy showed improvement in the stenotic segment,
and it was traversed with PCF 190 (Olympus™) scope with
no further treatment. All the interventions mentioned above
were technically successful, with no complications reported.
At 3 months’ follow-up, the patient was doing well, and the
abdominal pain was resolved.

Patient case 2

A 70-year-old female presented to the emergency
department with worsening left groin pain, and fever over
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the last 3 weeks. Left groin pain had been going on for
3 months with symptoms of pneumaturia and fecaluria.
She had a history of breast cancer, which was treated
with lumpectomy and radiation. Family history was
unremarkable. She is non-smoker and denies alcohol or
illicit drug use. Her temperature as 101 Fahrenheit (F).
The abdomen was soft, non-tender with left inguinal hernia
without induration or overlying skin changes. Labs revealed
hemoglobin 10.8 g/dL, leukocyte count 24.4 k/mm’,
platelets 686 k/mm’, blood urea nitrogen 18 mg/dL,
and creatinine 0.82 mg/dL. Computed tomography
(CT) of the abdomen and pelvis revealed colovesical
fistula, diverticulitis, and deep abdominal wall abscess.
She underwent laparoscopic low anterior resection with
primary colorectal anastomosis, diverting loop ileostomy,
a takedown of colovesical fistula, and drainage of the
abscess. Four months later, follow-up barium enema was
performed and showed severe narrowing of the distal colon
and remaining upper rectum, proximal and distal to the
expected position of the anastomosis. Colonoscopy revealed
end-to-end colorectal anastomosis at 18 cm proximal to
the anus with severe stenosis (5 mm in diameter) and was
not traversed (Figure 3). She failed EBD trials using 10-12
and 12-15 mm diameter and fully covered stent. Pulsed
APC (same settings as the first case) combined with EBD
15-18 mm was performed, and the stricture was traversed.
One month later, repeat colonoscopy showed mild stenosis.
Repeat pulsed APC with EBD up to 20 mm was performed
with complete resolution of luminal narrowing (Figure 4).
The patient tolerated the two sets of pulsed APC and EBD
with no complications reported. She was doing well at 2
months follow-up, and the plan was made to reverse the
diverting loop ileostomy.

Patient case 3

A 64-year-old male presented to the emergency department
with a 1-day history of diffuse abdominal pain, nausea,
vomiting and constipation. Six years ago, she was diagnosed
with rectal adenocarcinoma and had a low anterior
resection, primary anastomosis, and diverting ileostomy.
He is a former smoker and denies alcohol or illicit drug
use. Family history was unremarkable. Vital revealed a
blood pressure of 95/63 mmHg, a pulse of 100 beats per
minute, a temperature of 98.2 F, and a respiratory rate of
12 breaths per minute. The abdomen was distended, tender
to percussion, without guarding or rebound tenderness.
Bowel sounds were hyperactive. Labs revealed hemoglobin
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Comments

Figure 5 Sigmoidoscopic image showing a benign-appearing,

severe anastomotic stricture in the rectum.

Figure 6 Sigmoidoscopic image showing significant improvement
in the stricture after pulsed argon plasma and endoscopic balloon

dilation.

11.2 g/dL, leukocyte count 9.5 k/mm’, platelets 219 k/mm’,
blood urea nitrogen 37 mg/dL, and creatinine 1.98 mg/dL.
CT of the abdomen and pelvis showed diffuse dilation in
both large and small bowels with air-fluid levels up to the
anastomotic site in the rectum. He had a history of multiple
trials of endoscopic dilation and stenting for the anastomotic
stricture with the last trial was 1 month before presentation
with no significant improvement in the luminal narrowing.
After the patient’s stabilization, flexible sigmoidoscopy was
done and shown severe anastomotic stenosis in the rectum,
which was 3 cm in length and 15 cm proximal to the anus
(Figure 5). The stricture was biopsied and proven to be
benign. It was traversed only with a diagnostic gastroscope
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(GIF-190 scope Olympus™) with mild resistance. Pulsed
argon plasma at 1.5 liters/minute and 40 watts, Effect 2
(Figure 6), followed by EBD 12-15 mm, was used. The
stenosis improved and was traversed using the PCF 190
colonoscope. The patient tolerated the procedure with no
complications reported. The patient’s symptoms improved
with the resolution of his bowel obstruction. Three months
later, he was seen in the clinic and he was doing good with
no acute complaints.

Patient case 4

A 58-year-old female was found to have a sizeable villous
tumor of the cecum during screening colonoscopy. Past
medical history was remarkable for essential hypertension,
hyperlipidemia and obesity. Her paternal grandfather had
pancreatic cancer, and her mother had osteoarthritis. She
is a former smoker and drinks alcohol occasionally. Vital
signs were normal. The abdomen was soft, non-tender, no
organomegaly, normal bowel sounds, and normal rectal
exam. Labs revealed hemoglobin 12.4 g/dL, leukocyte
count 9.7 k/mm’, platelets 236 k/mm’, blood urea nitrogen
8 mg/dL, and creatinine 1.0 mg/dL. She underwent
laparoscopic right hemicolectomy with ileal to transverse
colon anastomosis. During surveillance colonoscopy
10 years later, she was found to be having patent side-to-side
ileocolonic anastomosis, healthy-appearing mucosa of the
terminal ileum, and non-patent surgical ileocolonic pouch,
characterized by edema and 9 mm in diameter fibrotic
stricture (Figure 7). To examine the pouch, we decided to
start with EBD, but it was unsuccessful. Therefore, we used
pulsed argon plasma at 1.5 liters/minute, effect 2, and 40
watts with endoscopic dilation up to 12 mm (Figure §). The
pouch was examined and found to be healthy. The patient
tolerated the pulsed APC with EBD with no technical
difficulties or complications reported. Follow-up endoscopy
3 months later showed no residual stricture, and the pouch
was entered without difficulty.

Discussion

Benign colorectal strictures can cause significant morbidity.
They occur as a final result of inflammation cascade with
resultant fibrosis. They can also be complications of several
disease processes, including IBD (1,2). Moreover, their
occurrence can also be seen as a result of anastomotic
strictures from colorectal surgery, which occurs up to 20%
of all surgeries (4).
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Since 1984, the endoscopic dilation technique has
become the treatment of choice for benign colorectal
strictures, particularly when the stricture is secondary to
post-surgical stenosis and IBD (5). Several techniques have
been illustrated using dilation balloons such as wire-guided,
achalasia balloon, and through the scope balloon dilation.
In most cases, the technique requires multiple sessions with
a gradual increase in balloon diameter until resolution of
the stricture. It is an effective and safe technique with an
early success rate in post-surgical stricture that reaches
100%. Still, the recurrence rate of post-surgical stricture
post after dilation is high and reaches up to 25% depending
on stricture length (6).

g,

Figure 7 Colonoscopic image showing non-patent surgical

ileocolonic pouch with edema and significant fibrotic stricture.
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The other treatment option in the management of
colorectal stricture is the use of a self-expandable metal stent.
In 2015, Park et al. assessed the use of SEMS vs. dilation
among 43 patients and realized no noticeable difference in
resolution of stricture between two treatment modalities (5).
Lately, stents made from biodegradable materials called
biodegradable stents have been used in the treatment of
benign post-surgical strictures. These stents need rigid
guide wires for deployment, and it is useful only for distal
colon stricture with least 9.4 mm caliber because the width
of the release system is 28 F, and length is 75 cm (7). The
main disadvantage is early stent migration (7). There is no
substantial evidence about the use of biodegradable stents in
the management of benign colonic stricture.

Another treatment called endoscopic electrocautery
incision (EEI) has been used for the treatment of benign
anastomotic colorectal strictures. Different techniques
have been described using an I'T knife, hook knife, scissor-
type knife, sphincterotomes, or polypectomy snares. One
technique is to combine EEI with argon plasma to clean the
tissue between the radial incisions (8). It has been suggested
that EEI is a safe and effective treatment option for short
refractory benign strictures (9,10). Bleeding is the primary
concern using this therapy, especially intraprocedural.
Recently, Lumen-apposing metal stents have been used in the
treatment of benign post-surgical anastomotic stricture with
promising results and low migration rates (11). However, the
efficacy of these stents varies by the location of the stricture.

In our study, we used a novel combined technique of
argon plasma and EBD among four patients with benign
colonic strictures (three post-surgical and one due to
Crohn’s disease). The technical success defined as a

Figure 8 Colonoscopic image showing significant improvement in the stricture after pulsed argon plasma and endoscopic balloon dilation.
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Table 1 Characteristics of patients with benign colonic stricture

Translational Gastroenterology and Hepatology, 2022

Age Primary Symptoms . . . . Stricture Comb.ined FoIIOV\{-up
Case (vears) Gender diagnosis & signs Diagnostic tool Stricture site diameter technique, Outcome duration
(mm)  APC & EBD (months)
1 56 Male Crohn’s disease Abdominal MRE & Ascending 8 Yes Required two sets 3
pain colonoscopy  colon, 5 cm of treatments with
distal to the improvement of
cecum stricture up to
12 mm
2 70 Female Colovesical Abdominal Barium enema  Colorectal 4 Yes Required two sets 2
fistula, pain & colonoscopy anastomosis at of treatments with
diverticulitis, and 18 cm proximal complete resolution
deep abdominal to the anus of stricture
wall abscess
3 64 Male  Rectal cancer Bowel Sigmoidoscopy Anastomotic 13 Yes Required 1 set 3
obstruction stricture 15 cm of treatment with
proximal to the complete resolution
anus of stricture
4 58 Female Large villous Abdominal Colonoscopy lleocolonic 9 Yes Required 1 set 3
tumor pain anastomosis of treatment with

complete resolution
of stricture

MRE, magnetic resonance enterography; APC, argon plasma coagulation; EBD, endoscopic balloon dilation.

satisfactory application of endoscopic dilation and argon
plasma with no difficulty, and early clinical success defined
as resolution of the symptoms or being able to traverse
the stenotic stricture to examine the proximal colon) were
100%. No complications were reported from this approach
(Table 1).

Traditionally, APC was invented as a remote coagulation
technique for the management of superficial bleeding,
neoplasms of gastrointestinal, and respiratory tracts (12-15).
The unique character of this technique is the ability to
deliver high-frequency electrical current via the ionized
argon gas without touching the ablation site. Argon is
chemically inert with a bright, shining color that can be
pointed under visual guidance. The ionized argon plasma
has a constant depth of penetration, which is 2 mm.

We adopted this technique from post gastric sleeve leak
endoscopic therapy (16). The first step is a careful examination
of the stricture and adequate position of the scope to place the
stricture at the center. Then, we use the APC probe (APC;
ERBE USA Incorporated, Marietta, Georgia, USA) after it
was connected to ERBE generator VIO 300D. The settings
are pulsed APC at flow 1.5 liters/minute, Effect 2, 40 watts.
The tissue dissection starts via using the pulsed APC at one
side of the stricture with close contact and slowly advance
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through the stricture in a perpendicular fashion, followed by
EBD using 12-15 mm and gradually increase the size up to
20 mm. CO, is essential for these cases, and no fluoroscopy
required. APC is useful in desiccation of the stricture, thus
promoting hemostasis and preventing perforation. To our
knowledge, combining APC with EBD technique has not been
reported in the literature. We believe that combined APC
with EBD is a safe and effective technique in the treatment of
benign colonic stricture.

The limitations of our study are retrospective design with
it is inheritance, a small sample size of only four patients,
and short follow-up (3 months) duration that didn’t allow us
to identify long-term functional outcomes.

In conclusion, there are no established guidelines on
how to approach patients with benign colorectal strictures.
EBDs have been suggested as the first therapeutic
modality. The combined technique using APC with
EBD is safe and effective in treating patients with benign
colorectal strictures. The procedure is reproducible and
can be performed in an outpatient setting. Larger studies
with longer follow-up periods are needed to validate
further the long-term effectiveness and safety of this
novel therapeutic technique and to compare it with other
standard therapies.
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