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Abstract: Radiation proctopathy is a complication of pelvic radiotherapy, which occurs in
patients treated for carcinoma of the prostate, rectum, urinary bladder, cervix, uterus, and
testes. If it presents within 6 weeks to 9 months after therapy, it is called acute radiation proc-
titis/proctopathy (ARP), and if it occurs 9 months to a year after treatment, it is classified as
chronic radiation proctitis/proctopathy (CRP). CRP occurs in 5%—20% of patients receiving
pelvic radiation, depending on the radiation dose and the presence or absence of chemotherapy.
In many cases, CRP resolves spontaneously, but in some, it can lead to persistent rectal bleed-
ing. Other symptoms of CRP include diarrhea, mucoid discharge, urgency, tenesmus, rectal
pain, and fecal incontinence. Despite the availability of several therapies, many patients fail
to respond, and continue to suffer in their quality of life. Radiofrequency ablation (RFA) is a
newer endoscopic technique that uses radiofrequency energy to ablate tissue. This is an emerg-
ing way to treat radiation proctopathy and other mucosal telangiectasia. We present three cases
of radiation proctopathy treated with RFA at our institute and review the literature on treatment
modalities for CRP. We were also able to find 16 other cases of CRP that used RFA, and review
their literature as well as literature on other treatment modalities.
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Introduction

Radiation for treatment of locally advanced malignancies can lead to the development
of radiation enteritis. This may present with neovascularization, ischemia, fibrosis, and
even strictures, and occurs as a result of microvascular mucosal injury followed by
ulceration, mucosal and serosal thickening, inflammatory cell infiltrates, and vascular
sclerosis. These changes make it difficult to control the bleeding and fibrosis that occur
in chronic radiation proctitis/proctopathy (CRP). Recently, Argon plasma coagulation
(APC) has become one of the preferred modalities in the treatment of CRP, and many
centers have reported success with treatment.! Radiofrequency ablation (RFA) is a
newer endoscopic technique that uses a catheter to deliver radiofrequency energy to
ablate tissue, and in many centers has become a treatment of choice for early Barrett’s
esophagus.” The Halo® RFA system uses two different types of probes with a closely
spaced arrangement of electrodes, which thermally ablate tissue. The depth (0.5—-1 mm)
is dependent on the power, density, and duration of contact. A generator connects to
either a 360° Halo catheter or a Halo-90 catheter to provide a circumferential or more
focused ablation.? There have been some reports of the use of this treatment for patients
with radiation proctopathy on whom other treatments like argon laser coagulation
have failed. Only 16 such cases, at various institutions across the country, have been
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reported so far. We present cases of CRP treated with RFA
and review literature on its management.

Case reports

Case |

An 81-year-old male patient was treated for prostatic can-
cer with radiotherapy (total dose 71 Gy) 4 years ago. He
presented with repeated episodes of rectal bleeding and a
hematocrit of 22%. A rectosigmoidoscopy showed telangi-
ectasia of his rectum, consistent with features of radiation
proctopathy (Figure 1A).

He went through one session of RFA and did very well after
the treatment, with stabilization of his hematocrit (Figure 1B).
The ablation started in the distal rectum (spanning approxi-
mately 5 cm), with a total procedure time of approximately
12 minutes. However, 2 months later, he developed deep vein
thrombosis and had to be started on warfarin. Six weeks after
this he developed a gastrointestinal bleed again.

Contact bleeding

Improvement in the
telangiectasia

Repeat rectosigmoidoscopy showed a lot of improvement
in the telangiectasia and his rectal mucosa, but a second
session of RFA, 3 months after the initial one, was done
to prevent further bleeding (Figure 2). The second ablation
also started in the distal rectum, spanning 5 cm, with a total
procedure time of 12 minutes.

His hematocrit has improved and has remained stable
after the procedure. We have followed this patient up for
6 months since the first procedure. The procedure required
a gastroscope for better maneuverability in the rectum to
perform RFA, with a Halo-90 paddle demanding 12 J of
energy. Another sigmoidoscopy done 6 months later showed
marked improvement in the mucosal ectasia.

Case 2

An 83-year-old male patient with a history of prostate cancer
treated with external-beam radiotherapy (total dose 74.4 Gy) in
2008 presented with rectal bleeding. His medical history was

Ectatic vessels

Healing adjacent
mucosa

Figure | Chronic radiation proctitis (case |) on endoscopy first look (A) and second look (B).
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Barrx
probe

Figure 2 Patient after second ablation with radiofrequency ablation with Barrx probe
(case I).

also significant for coronary artery disease with stent placement,
requiring him to be on clopidogrel and aspirin. His hematocrit
on presentation was 20%. Rectosigmoidoscopy showed rectal
disease consistent with radiation proctopathy (Figure 3).

Focal RFA was performed, using a Halo-90 catheter at
12 J energy setting to ablate the telangiectasia in the rectum
(Figure 4). The ablation started in the distal rectum (spanning
approximately 7 cm), with a total procedure time of approxi-
mately 15 minutes.

Four months after his procedure there has been no bleed-
ing, with his hematocrit stable at 30%—-32%, and currently he
is off clopidogrel but continues to take an aspirin daily.

Case 3

A third case, an 81-year-old male patient, with a history of
prostatic cancer diagnosed in 2009, presented with rectal
bleeding. He was treated with external-beam radiotherapy
(total dose 77.3 Gy) in 2009 and presented with multiple
episodes of rectal bleeding and a hematocrit of 21%. His
medical history was significant for Parkinson’s disease and
cerebrovascular accidents in 2006 and 2010, requiring him
to be on aspirin. His rectosigmoidoscopy revealed significant
telangiectasia consistent with CRP (Figure 5).

Ectatic
vessels

Figure 3 Radiation proctopathy (case 2).

Barrx
probe

Active
bleeding

Figure 4 Post-radiofrequency ablation with Barrx probe (case 2).

He was treated with RFA using a Halo-90 catheter at
12 J energy setting. The ablation started in the distal rectum
(spanning approximately 8 cm), with a total procedure time of
approximately 20 minutes. The patient has done well since
the procedure, with no further bleeding reported and a stable
hematocrit of 28%—-30% (Figure 6).

Conclusion

RFA is an emerging technique that has been used in the treat-
ment of Barrett’s esophagus for the last few years. Recent
reports of its use for CRP have been promising, and we
believe that in the future, RFA may become the preferred
treatment. It is becoming more widely available, and it is easy
to perform with minimal risks. More reports are needed with
longer follow-up before it can be routinely recommended for
CRP. Our cases have been treated primarily with RFA and
have shown good results.

Discussion

Acute radiation proctitis (ARP) presents within 6 weeks of
treatment and is characterized by diarrhea, urgency, tenes-
mus, and rectal bleeding. ARP is self-limited and caused
by inflammation following radiation-induced injury to the

Ectatic
vessels

Active bleeding

Figure 5 Chronic radiation proctitis showing telangiectasia (case 3).
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Ablated mucosa

Figure 6 Immediately post-radiofrequency ablation.

mucosa and microvasculature. It usually resolves within
2-3 months.

CRP results from the mucosal microvascular damage
from pelvic radiotherapy, and occurs in 5%—-20% of patients,
depending on the radiation dose and the presence or absence
of chemotherapy.* The term radiation proctopathy is a more
appropriate term, although it may also extend into the sigmoid,
in which case it could be called proctosigmoidopathy. Ischemia,
fibrosis, neovascularization, and vascular sclerosis are the his-
tological features seen on surgically resected specimens, which
correlate with chronic ischemia, and is more severe in those who
receive concurrent chemotherapy.> CRP presents with bleed-
ing, pain, tenesmus, diarrhea, and formation of strictures due to
fibrosis. On endoscopic examination, CRP is characterized by
erythema and telangiectasis, with the mucosa being edematous
and friable. Continuous damage to the mucosa leads to rectal
bleeding, often requiring blood transfusions.

Review of literature for treatment

of radiation proctopathy

ARP is self-limiting and usually resolves after discontinu-
ing radiotherapy. Patients with persistent symptoms may be
treated with butyrate enemas.*

CRP may also resolve spontaneously within 6 months and
may not require any treatment if the symptoms are mild, with
minimal bleeding.’ Patients with severe symptoms have a
worse prognosis and require medical or surgical management.
Examples of available treatment options can range from less
invasive modalities such as sulfasalazine, aminosalicylates,
topical sucralfate, hyperbaric oxygen, metronidazole, and
formaldehyde to more invasive procedures such as laser

therapy, cryoablation, electrocoagulation, APC, and RFA
are shown in Table 1. However, there have been no random-
ized controlled trials that can conclusively recommend one
treatment over another, and thus the focus is on relieving the
primary symptom.

Patients with CRP may develop strictures, due to fibro-
sis, and thus may cause mild obstructive symptoms and
sometimes even complete obstruction. Stool softeners may
be used for mild symptoms; however, longer strictures and
those causing obstructive symptoms may need a balloon or
bougie dilatation. Patients with severe strictures, intractable
pain, and uncontrolled bleeding should undergo surgery.
Prior adhesions in the pelvis and other radiation damage make
it technically difficult. In one review of 48 patients who had
been referred for severe refractory radiotherapy complica-
tions that had failed initial treatment, surgery was required.
Complications such as fistula formation, permanent diver-
sion, severe radiation enteritis, and distal colonic strictures
are more likely to occur in severe radiation proctitis.’ These
patients may need total rectal resection with an ileocecal
pouch for good functional outcome.®®

Patients with ulcerative symptoms have been treated using
a wide range of modalities, with varying symptomatic relief
reported, but none have shown to be universally successful.

Sulfasalazine and aminosalicylates can be given either
orally or as an enema preparation, and has shown to be
effective in some reports; however, other studies have not
shown the same success.’ Rectal prednisolone enemas when
added to oral sulfasalazine improve the symptoms of CRP
as compared with sucralfate enemas. '

Corticosteroid enemas on their own have not been studied
in a controlled manner or shown to improve the symptoms
of CRP.

Topical sucralfate has shown to improve the symptoms
of proctosigmoiditis and CRP in many reports. Kochhar et al
randomized 37 patients with proctosigmoiditis to a 4-week
course of oral sulfasalazine (3.0 g/d) plus prednisolone
enemas (20 mg twice daily) or sucralfate enemas alone (2.0 g
twice daily).!! Although patients in both groups improved,
outcomes with sucralfate enemas were superior.'!

Only one case showed improvement of symptoms with
estrogen in CRP, although it has been used (with or without
progesterone) for obscure gastrointestinal bleeding in patients
with angiodysplasia.'

Hyperbaric oxygen has been described in several obser-
vational studies to improve the symptoms in patients with
CRP.*15 A controlled trial, which included 120 patients with
refractory radiation proctitis, showed a significantly higher rate
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Table | Summary table of treatment options

Mode of treatment

Enemas

Sulfasalazine
Aminosalicylates
Rectal prednisolone
Estrogen

Hyperbaric oxygen

Long-/short-chain fatty acids

Metronidazole

Formaldehyde
Vitamin E

Vitamin A

Nd:YAG laser

Cryoablation

Bipolar electrocoagulation
(BiCap)

Argon plasma coagulation
(APC)

Halo RFA system

Studies have shown that combination treatment is usually superior to treatment with just one enema
Sulfasalazine and aminosalicylates can be given orally or as an enema

Only one case of CRP showed improvement with estrogen

Has been used (with or without) progesterone for obscure gastrointestinal bleeding in patients with angiodysplasia
Has been described in several observational studies to improve the symptoms in patients with CRP

Hyperbaric oxygen therapy remains limited to specialized centers

Case reports have demonstrated effectiveness in the treatment of radiation proctopathy, but not in controlled trials
Has been studied with the concurrent use of mesalamine and betamethasone in 60 patients with rectal bleeding
and diarrhea

Those assigned treatment with mesalamine plus betamethasone enemas and metronidazole (400 mg orally three
times daily) had a significantly lower incidence of rectal bleeding, mucosal ulcers, diarrhea, and edema at 4 weeks,
3 months, and 12 months compared with those not receiving metronidazole

Helps to stop bleeding in patients with radiation proctitis

Incidence of strictures and morbidity after formaldehyde applications was higher

Vitamin E (400 international units three times daily) along with Vitamin C (500 mg three times daily) was associated
with improvement in diarrhea and urgency in a small, uncontrolled study with a high dropout rate involving ten patients
In a pilot, placebo-controlled trial involving 18 patients with CRP, vitamin A was shown to have a better outcome
than a placebo group (defined as a reduction in two or more symptoms by at least two points on a validated scale)
More studies are needed before it can be routinely recommended

Penetrates to a depth of 5 mm, is well absorbed by tissue, and is a noncontact method

Nd:YAG laser is expensive, has a lot of complications, and therefore its use has decreased over time

Non-contact method of tissue ablation by application of extreme cold temperatures to a targeted area

Has the benefit of uniform treatment of larger surface areas

Cryoablation has not been compared with other therapeutic modalities for CRP, and remains experimental

One of the risks of the procedure is overdistension of the bowel and perforation

Widely available and relatively inexpensive compared with lasers and cryotherapy

Contact probes, delivering focal, directed therapy to actively bleeding mucosa

Char formation of the probe tip is a reported disadvantage of the procedure

Depth of coagulation is dependent on the energy setting (I, 3, 5, 7, and 9 watts), duration (2, 6, 10, and 14 seconds),
and the force applied (0, 50, and 100 g)

High-frequency energy transmitted to tissue by ionized gas

Laser current is conducted through argon gas to the tissue from the tip of a monopolar electrode

Coagulation depth is variable from 0.8 mm to 3.0 mm, based upon the generator settings, gas flow rate, time
applied, and distance from the tissue

APC has been shown to control bleeding that could not be managed by other methods

Stricture formation has been reported as a complication

Two different probes with a closely spaced arrangement of electrodes, that thermally ablate tissue

Depth (0.5-1 mm) is dependent on the power, density, and duration of contact

Generator connects to either a 360° Halo catheter or a Halo-90 catheter providing circumferential or more
focused ablation

Promising data has been reported through recent studies

Abbreviations: CRP, chronic radiation proctitis; BiCap, bipolar electrocoagulation; APC, argon plasma coagulation; RFA, radiofrequency ablation.

of clinical improvement in the intervention group (89% versus
63%). The study also showed the intervention group required
less treatment for other symptoms; however, hyperbaric oxy-
gen therapy remains limited to specialized centers."

Case reports have shown short-chain fatty acids and pen-
tosan polysulfate to be effective in the treatment of radiation
proctopathy,'®!” but not in controlled trials.'$*

Metronidazole has been studied with the concurrent
use of mesalamine and betamethasone in 60 patients with
rectal bleeding and diarrhea. Those assigned treatment with

mesalamine plus betamethasone enemas and metronidazole
(400 mg orally three times daily) had a significantly lower
incidence of rectal bleeding, mucosal ulcers, diarrhea, and
edema at 4 weeks, 3 months, and 12 months compared with
those not receiving metronidazole.?

Formaldehyde helps to stop bleeding in patients with radi-
ation proctitis.??? It was shown that 4% formalin achieved
hemostasis after one or two applications via sigmoidoscopy.
However, the incidence of strictures and morbidity after
formaldehyde applications was higher.?
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Vitamin E (400 international units three times daily) and
vitamin C (500 mg three times daily) were associated with
improvement in diarrhea and urgency in a small, uncontrolled
study with a high dropout rate involving ten patients.**

In a pilot, placebo-controlled trial involving 18 patients
with CRP, Vitamin A was shown to have a better outcome than
aplacebo group (defined as a reduction in two or more symp-
toms by at least two points on a validated scale).”® More stud-
ies are needed before it can be routinely recommended.

The Nd:YAG laser penetrates to a depth of 5 mm, is well
absorbed by tissue, and is a noncontact method.?*?’ Three
case series reported the use of Nd:YAG laser in CRP. One
had a total of 19 patients and reported efficacy of 66%—100%
with no complications.?®*° In another series reported, there
were a total of 23 patients with CRP treated using a potas-
sium titanyl phosphate filter with the Nd:YAG laser. There
was symptomatic improvement in 65%, but two patients
developed rectal ulcers.! The Nd:YAG laser is expensive,
has a lot of complications, and therefore its use has decreased
over time.

Cryoablation is a noncontact method of tissue ablation by
application of extreme cold temperatures to a targeted area.
Cryoablation has the benefit of uniform treatment of larger
surface areas and ease of targeted application. Kantsevoy et al
achieved a 100% bleeding resolution by using cryotherapy
in seven patients with radiation proctopathy.> Hou et al
recently reported a prospective series of ten patients with
hemorrhagic CRP. Each patient underwent a single session
of cryotherapy and showed 80% symptomatic improvement,
70% endoscopic improvement, and a 37% decrease in rectal
telangiectasis density.** Cryoablation has not been compared
with other therapeutic modalities for CRP, and remains
experimental at this time. One of the risks of the procedure
is overdistension of the bowel and perforation.** Cryotherapy
requires the maintenance of liquid nitrogen or carbon diox-
ide, which is difficult to perform in smaller practices. The
unit is less mobile compared with RFA, and the depth of
ablation is more. The Halo® RFA system has a depth that is
predetermined by the power, density, and duration of contact.
The rapidly expanding gas requires constant elimination to
prevent overdistension or bowel perforation.

Bipolar electrocoagulation (BiCap) and heater probe are
widely available and relatively inexpensive compared with
lasers and cryotherapy. They are contact probes and are use-
ful in delivering focal, directed therapy to actively bleeding
mucosa. However, the disadvantage is char formation at the
probe tip. In a randomized prospective trial by Jensen et al, a
total of 21 patients were treated either by a heater probe (n=9)

or by a bipolar electrocoagulation probe (n=12). A mean of
four sessions was required for either probe. In the 12 months
of endoscopic treatment compared with 12 months of medi-
cal therapy, the bleeding episodes diminished significantly
for both the bipolar probe and the heater probe groups. The
hematocrit improved as the rate of bleeding decreased in both
groups.* There were no significant complications. However,
for these modalities, the depth of coagulation is dependent on
the energy setting (1, 3, 5, 7, and 9 watts), duration (2, 6, 10,
and 14 seconds), and force applied (0, 50, and 100 g).%

APC uses high-frequency energy transmitted to tissue by
ionized gas. In APC, the laser current is conducted through
argon gas to the tissue from the tip of a monopolar electrode.
The coagulation depth is variable from 0.8 mm to 3.0 mm,
based upon the generator settings, gas flow rate, time applied,
and distance from the tissue.*® Silva et al treated 28 patients
with CRP. After a median of 2.9 sessions (range 1-8),
scheduled 4 weeks apart, most of the patients had less
bleeding and anemia. The improvement was by 1.2 gm/dL
and 1.9 gm/dL of hemoglobin in those who presented with
anemia. Other than some postprocedure rectal pain and
cramps, there were no significant complications.”” APC has
been shown to control bleeding that could not be managed
by other methods.*%3*

All of these modalities, including APC, have reported
stricture formation as a complication.*

The Halo® RFA system uses two different types of probes
with a closely spaced arrangement of electrodes, which
thermally ablate tissue. The depth (0.5—1 mm) is dependent
on the power, density, and duration of contact. A generator
connects to either a 360° Halo catheter or a Halo-90 catheter
to provide a circumferential or more focused ablation.?

Zhou et al have reported the use of RFA in three patients
with CRP. Electrocautery and APC had failed in two of
the three patients.*! The three patients studied required one
or two sessions to achieve resolution of bleeding. After
19 months of follow-up, there was no ulceration or stric-
ture formation reported. These authors analyzed the tissue
structure before and after ablation using endoscopic optical
coherence tomography. They noted squamous epithelializa-
tion of the ablated tissue and resolution of the ectatic vessels.
Nikfarjam et al reported successfully treating a case of CRP
refractory to APC therapy, using a Halo-90 RFA over three
sessions.* Follow-up at 6 months showed minimal residual
mucosal abnormalities, and the patient was symptom free.
Eddi and DePasquale recently reported another case of CRP
treated with RFA after multiple sessions of APC to control
bleeding. This was an §1-year-old patient with prostate
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cancer treated with radiation therapy who required a right
hemicolectomy due to uncontrolled bleeding of colonic
angioectasias. After only one session with RFA, there was no
further bleeding, and a repeat sigmoidoscopy a month later
showed normal rectal mucosa.”* A recent European collab-
orative study reported on eleven patients with CRP treated
with RFA.* The patients (three female and eight male) were
aged 63-87. Medical history included prostate cancer,'
bladder cancer,’ and cervical cancer.’ Three patients were
treated with aspirin, two with anticoagulants. Five patients
had received previous APC treatment (one to five sessions),
one had bipolar coagulation (one session), and two patients
had laser therapy (one to five sessions). RFA was performed
with the Halo-90 ablation catheter and the HaloFlex system
(Covidien), with a power of 12—15 J/cm?. The patients
received a mean number of 2.2 RFA sessions (range 1-4).
No early complications were recorded. All patients reported
an improvement of symptoms and a significant increase
in the hemoglobin count from a mean of 7.1+0.6 g/dL to
10.5£1.1 g/dL (P<<0.001). One patient was referred for
additional APC treatment. One patient developed a fibrotic
narrowing of the rectum, with no sign of obstruction.

RFA covers a broader surface area compared with APC
and electrocautery. Applying pressure to the probe results in
some coaptive coagulation before the application of power
to ablate the tissue, leading to a more superficial burn in less
time. This helps shorten treatment duration even in exten-
sive disease. Squamous reepithelialization, which occurs
after RFA, minimizes the bleeding, fibrosis, and stricture
formation.*#’ This is due to the superficial depth of ablation
(0.5-1 mm). Even with two ablations in the same location,
the greatest depth in the colon and rectum was limited to the
muscularis propria.*® This was less than with APC (less than
3 mm) and contact thermal methods (variable), and therefore
much safer.*

These studies show that RFA could prove to be a useful
method for refractory CRP. Our experience shows that it
could even be used as the primary treatment modality for
CREP Still considered a newer method, we need more experi-
ence and longer follow-up times before recommending it as
a primary treatment.

Patients with strictures, intractable pain, and uncontrolled
bleeding should undergo surgery. Prior adhesions in the pel-
vis and other radiation damage make it technically difficult.
In one review of 48 patients who had been referred for
severe refractory radiotherapy complications that had failed
initial treatment, surgery was required. Complications such
as fistula formation, permanent diversion, severe radiation

enteritis, and distal colonic strictures are more likely to occur
in severe radiation proctitis.® These patients may need total
rectal resection with an ileocecal pouch for good functional
outcome.5®
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