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Purpose. Chronic radiation proctitis (CRP) may develop in patients who
undergo pelvic radiotherapy. The optimal treatment modality is contro-
versial, and it has several potential side effects. Herein, we report our ex-
perience using radiofrequency ablation (RFA) in patients with CRP.
Methods. This was a single-center retrospective study. Between October
2015 and November 2018, 16 patients with CRP and severe rectal bleed-
ing underwent RFA at our institution. The data of these patients, including
sex, primary tumor site, symptoms, radiation dosage, and treatment, were
collected for analysis.

Results. A total of 16 patients who underwent RFA for CRP at Kaohsiung
Chang Gung Memorial Hospital between October 2015 and November
2018 were enrolled in the study. We included 11 (68.7%) men and 5
(31.3%) women. Patient age ranged from 38 to 85 years, with a median of
69.4 years. The primary cancer site was the prostate, cervix, and rectum in
nine (56.3%), five (31.3%), and two (12.4%) patients, respectively. All
patients received either medical or endoscopic therapy prior to RFA. All
patients experienced repeated rectal bleeding, and nine (56.3%) patients
required blood transfusion. Most patients (93.7%) underwent RFA only
once. One patient (6.3%) underwent a second RFA session due to recur-
rent hematochezia 16 weeks after the first RFA. The mean hemoglobin
level improved from 10.9 £ 2.1 g/dL to 11.2 2.2 g/dL. RFA treatment re-
sulted in discontinuation of blood transfusion in all patients during the fol-
low-up period.

Conclusions. RFA treatment was safe and effective in controlling rectal
bleeding in patients with CRP, and can be considered as a first-line endo-
scopic intervention in selected patients. Further controlled studies are re-
quired to confirm these findings.

[J Soc Colon Rectal Surgeon (Taiwan) 2022,33:194-201]

Pelvic radiotherapy is a common treatment modal-  the development of neovascular lesions. In addition, it
ity to improve survival in pelvic malignancies.  carries a risk of pelvic radiation disease. Chronic radi-
However, radiotherapy causes endothelial dysfunc-  ation proctitis (CRP) is a complication of pelvic radio-
tion, microvascular injury with intimal fibrosis, and  therapy for malignancy and occurs in 5-20% of pa-
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tients.'” The symptoms of CRP include diarrhea, mu-
coid discharge, tenesmus, rectal pain, severe rectal
bleeding, ulceration, and bowel obstruction. The la-
tency period from radiotherapy to the onset of CRP
with rectal bleeding varies from months to years.*
These symptoms resolve spontaneously in many cases,
but some patients with persistent rectal bleeding re-
quire repeated blood transfusion, which affects the
quality of life.***’

Various treatment options are available for CRP,
including medical, endoscopic, and surgical therapy.
Medical therapy includes formalin irrigation, topical
application, hydrocortisone enema, or hyperbaric oxy-
gen (HBO) therapy. Endoscopic therapy includes ar-
gon plasma coagulation (APC) and radiofrequency
ablation (RFA).*'* However, treatment for CRP re-
mains unsatisfactory with limited evidence. Endosco-
pic APC is widely used, and currently, it is considered
the first-line therapy for CRP. APC uses high-frequ-
ency energy transmitted by ionized gas with non-con-
tact electrocauterization and a controllable depth of
coagulation (0.5-3 mm) for rapidly controlling rectal
bleeding.”!""'> However, the use of endoscopic APC is
technically challenging, and also has been reported
with uncommon complications, including rectal ul-
cers, strictures, and fistulas in some cases.”!?

Endoscopic RFA for the treatment of CRP was
first introduced by Zhou et al. and has been shown to
effectively control rectal bleeding with a low compli-
cation rate.'* RFA allows focused energy penetration,
which restricts damage to the superficial mucosa. In
addition, it carries a low risk of ulceration, stricture
formation, and stenosis compared to other interven-
tions. With regard to controlling rectal bleeding, RFA
has a high success rate with low recurrence and com-
plication rates.'> However, the experience of RFA
treatment for CRP in Taiwan is limited.

Materials and Methods

We retrospectively reviewed the medical records,
including long-term outcomes, of 16 patients who un-
derwent RFA for CRP at Kaohsiung Chang Gung Me-
morial Hospital between October 2015 and November

2018. A total of 16 patients with a history of pelvic ra-
diation and outpatient referrals for intractable rectal
bleeding were included. All patients were diagnosed
with pelvic malignancies, including cervical, prostate,
and rectal cancers, and received pelvic radiotherapy.
All patients were treated by a single surgeon and fol-
lowed-up at our hospital. Patient information, includ-
ing the age, sex, primary pelvic malignancy, radio-
therapy date, period between RFA and onset of CRP,
previous treatment with RFA, comorbidities, need for
blood transfusion, and post-RFA follow-up data, was
collected and analyzed. Successful outcome was de-
fined based on patient satisfaction and endoscopic
findings. We used the rectal telangiectasia density gra-
ding scale to evaluate CRP severity. The scoring is as
follows: Grade 0: normal mucosa; Grade 1: < 10 dis-
crete telangiectasias; Grade 2: single coalescing patch
and/or > 10 discrete telangiectasias; Grade 3: > 2 co-
alescing patches.'

All patients underwent standard bowel prepara-
tion (sodium picosulfate or polyethylene glycol) prior
to RFA. RFA was performed using an RFA probe mo-
unted on the colonoscope at the 12 o’clock position
and an electrode array attached to the endoscope pad-
dle with an endoscopic cap (Halo” systems; Covidien
GI Solutions, Sunnyvale, California, USA) (Fig. 1A).
First, endoscopic inspection was performed to identify
bleeding areas from telangiectasia. Next, an electrode-
pivoting paddle was applied to the targeted area, and
energy was delivered to the electrode with a specific
energy generator (HaloFlex system; Covidien). An
energy setting of 12-15 J/cm? was used for all applica-
tions. In general, 1-2 RFA applications were performed
per telangiectasia site to achieve adequate ablation
(Fig. 1B). After ablation, we would switch to another
colonoscope without RFA probe for irrigation and re-
inserted RFA probe mounted colonoscope for another
area for completing adequate hemostasis.

Clinical status, including patient satisfaction, change
in hemoglobin (Hb) level, and endoscopic changes,
was recorded. We performed colonoscopic examina-
tion and checked the Hb level at 1, 3, 6 and 12 months
after RFA treatment. Retreatment was performed in
patients with continued rectal bleeding and marked
anemia after RFA.
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Fig. 1. The Halo® radiofrequency ablation system. A. The
Halo”® RFA catheter was mounted on a colono-
scope at the 12 o’clock position. B. RFA was per-
formed at each telangiectasia site to achieve ade-
quate ablation. RFA, radiofrequency ablation.

Results

A total of 16 patients who underwent RFA for
CRP at Kaohsiung Chang Gung Memorial Hospital
between October 2015 and November 2018 were en-
rolled in the study. We included 11 (68.7%) men and 5
(31.3%) women. Patient age ranged from 38 to 85
years, with a median of 69.4 years. The primary can-
cer site was the prostate, cervix, and rectum in nine
(56.3%), five (31.3%), and two (12.4%) patients, re-
spectively. All patients received either medical or en-
doscopic therapy prior to RFA. All patients experi-
enced repeated rectal bleeding, and nine (56.3%) re-
quired blood transfusion. The demographic character-
istics of the participants are presented in Table 1. Pa-
tient distribution, radiation dosage, period between
radiotherapy and onset of CRP, medical therapy prior
to RFA, comorbidities, laboratory data including pre-
RFA and 6 months post-RFA hemoglobin levels, and
the rectal telangiectasia density scores are presented
in Table 2.

All RFA procedures were performed by a single
surgeon. Most patients received RFA at the outpatient
department without admission or anesthesia, except
for six patients who were admitted due to personal in-
surance requirements. Most patients were regularly
followed-up at the outpatient department, except three
patients who were lost to follow-up after RFA. The
endoscopic findings before and after RFA are shown

in Fig. 2. Most patients (93.7%) underwent only a sin-
gle RFA session. One patient (6.3%) underwent a sec-
ond RFA session due to recurrent hematochezia 16
weeks after the first RFA.

Anal pain was the most common adverse event
(50%). Adverse events, including anal pain, tenes-
mus, hematochezia, and frequent bowel movement,
were noted within 1 month after the procedure, and
most adverse events subsided spontaneously within
1-3 months. The mean Hb level improved from 10.9 £+
2.1 g/dLto 11.2 £2.2 g/dL. Two patients experienced
mild stenosis with constipation, which improved after
finger dilation. RFA resulted in discontinuation of
blood transfusion in all patients during the follow-up
period.

Discussion

The optimal treatment for CRP remains contro-
versial. Our retrospective study demonstrated the effi-
cacy and safety of RFA in a long-term follow-up of
patients with refractory CRP. Complete resolution of
clinical symptoms without major complications was
achieved in all patients in this case series. One patient
had significant anemia during the follow-up period

Table 1. Demographic characteristics of patients

Variables Patients (n = 16) Percentage
Sex

Male 11 68.7

Female 5 313
Primary cancer site

Prostate 9 56.3

Cervix 5 31.3

Rectum 2 12.4
Prior medical therapy

Hydrocortisone enema 16 100

Formalin irrigation 1 6.3

Hyperbaric oxygen therapy 1 6.3

Argon plasma coagulation 1 6.3
Anticoagulant use 2 12.5
Blood transfusion 9 56.3
Symptoms

Bleeding 16 100

Tenesmus 6 37.5

Diarrhea 2 12.5
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Fig. 2. Endoscopic follow-up after RFA. A. Endoscopic findings before RFA. RTD grade 3 with multiple telangiectasias
and rectal bleeding. B. Three months after the RFA treatment. C. One year after RFA treatment. Residual
telangiectasia without bleeding or stricture. D. Radiation proctitis after APC treatment. E. Recurrent rectal bleeding
as a late complications after APC and treated by RFA. F. Endoscopic findings after RFA. RFA, radiofrequency abla-
tion; RTD, rectal telangiectasia density; APC, argon plasma coagulation.

which was resulted from recurrent prostate cancer
with massive hematuria.

CRP symptoms, such as severe bleeding, stricture
formation, and bowel obstruction, which are similar
to those of acute radiation proctitis, may not become
apparent until months to years after the completion of
radiotherapy, and the average duration of symptom
onset after radiotherapy is approximately 8 to 12
months. Radiotherapy leads to mucosal injuries and
compromised blood supply to the rectal wall, which
causes full-thickness ischemia and fibrotic changes.®’
Several treatments for CRP have been used, including
medical interventions such as HBO therapy, and en-
doscopic, and surgical interventions.”!° Medical ther-
apy with 5-aminosalicylic acid-containing medica-
tions, steroids, and oral antibiotics may be effective in
some cases, but few small trials have shown disap-
pointing results.'” HBO therapy has shown benefits in
some cases. HBO therapy inhibits bacterial growth
and preserves marginally perfused tissue. It also re-
sults in neovascularization and re-epithelialization.'®

Endoscopic interventions are considered rescue
options for severe bleeding complications and those

refractory to medical treatment. The goal of endoscopic
intervention is to obliterate mucosal telangiectasias
and stop bleeding. APC is recommended as the first-
line treatment for bleeding complications in CRP."
APC is a non-contact electrocoagulation technique
with a controllable depth of coagulation (0.5-3 mm),
ease of application, and low cost. Siow et al. reported
that 79.1% of patients achieved successful regression
of rectal bleeding after 1-2 sessions of APC.!"” The
complication rate reported after APC treatment is va-
riable. Anal pain is the most common but minor com-
plication, occurring in 20% of patients, and typically
subsided spontaneously. Major complications, includ-
ing extensive bleeding, necrosis, ulceration, and per-
foration, are uncommon but have been reported in
10% of patients.!

Another endoscopic treatment option is RFA. Un-
like the point-to-point approach in APC, RFA allows
the treatment of a broader area and avoids deep tissue
injury.'"* RFA provides limited and focused energy
penetration, restricting damage to the superficial mu-
cosa and muscularis propria, thereby minimizing the
risk of ulceration, perforation, and rebleeding. In ad-
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dition, RFA leads to squamous re-epithelialization in
the rectal mucosa, which may prevent rebleeding and
ulceration.! McCarty et al. reported that in patients
with CRP, RFA is a safe and effective endoscopic treat-
ment with high clinical success rates (99%) and se-
vere complications are rare (0%).'> However, the RFA
procedure needed completed colon preparation, had
longer operative time and higher cost then APC, which
might influence the patient’s preference.

In this study, one (6.2%) patient underwent 2 RFA
sessions due to recurrent hematochezia. Rustagi et al.
reported that the mean number of RFA sessions was
1.49 (£0.9) in a large cohort.”> Common adverse events
of RFA treatment include anal pain and intermittent
hematochezia, but most symptoms subside spontane-
ously within 10-16 weeks without further interven-
tions.>'>2%2! Our results were similar to those of previ-
ous studies. Frequent switching and re-insertion of
colonoscope and RFA probe mounted colonoscope
during procedure might lead to minor anal trauma and
was considered as cause of transient anal pain. This
might explain the high rate of anal pain in our results.
But most patient could tolerate with or without medi-
cations. We performed RFA only in patients with pre-
vious treatment failure, including medical or APC
treatment (Figure 2D, E, F).

Our study had several limitations. First, this retro-
spective single-arm cohort study lacked a direct com-
parison with other endoscopic treatments, and all pa-
tients had a history of previous treatment, which may
have led to a selection bias. Second, we did not have
objective data on patient satisfaction and symptomatic
improvement, such as the radiation proctitis severity
assessment scale scores, which may have resulted in
potential subjective bias. In addition, the sample size
was small due to the rarity of refractory CRP and treat-
ment cost. However, our results showed the effective-
ness and safety of RFA treatment, and were similar to
those of previous studies.

Conclusion

In summary, our study revealed that endoscopic
RFA for CRP is effective and has fewer major compli-

cations than APC. Despite limited evidence, RFA can
be considered a first-line endoscopic intervention for
CRP in patients with intractable rectal bleeding with
broader area when compared to APC. Further controlled
studies and follow-up studies are required to compare
RFA with other treatment modalities.
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