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Introduction
Radiation therapy (RT) for malignancies of the 
abdomen and pelvis can cause acute and chronic 
intestinal injury. The rectum and distal colon are 
vulnerable to radiation injury due to their expo-
sure to radiation in patients with genitourinary or 
gastrointestinal cancers who undergo pelvic radi-
ation. Radiation proctitis can present acutely 
within 6 weeks of the therapy initiation, with  
diarrhea, tenesmus, and bleeding, or re-emerge 
chronically, months or years after therapy, usually 
with frequent rectal bleeding often causing ane-
mia [Babb, 1996]. Different medical and endo-
scopic modalities have been used to treat bleeding 
from chronic radiation proctitis (CRP). Argon 
plasma coagulation (APC) has emerged as the 
favorite endoscopic method to control the bleed-
ing from CRP, but some patients do not 
respond to this therapy or develop complica-
tions, including strictures [Villavicencio et  al. 
2002]. Radiofrequency ablation (RFA) is a  
newer endoscopic technique that uses a catheter 
to deliver radiofrequency energy to ablate tissue. 
While RFA is commonly performed for the abla-
tion of dysplastic Barrett’s esophagus, we pre-
sent an interesting case of the use of RFA for  
the treatment of CRP with recurrent bleeding 
despite APC therapy.

Case report
An 81-year-old man with past history of  
prostate cancer, treated with RT 15 years ago, 
was admitted to the hospital with complaints of 
dizziness and rectal bleeding. He started having 
episodes of rectal bleeding 3 days prior to  
admission, 8–10 episodes per day, which he 
described as ‘fresh blood mixed with stool’, 
associated with dizziness. His past medical his-
tory was also significant for hypertension, coro-
nary artery disease, anemia, hyperlipidemia, 
osteoporosis, and gastroesophageal reflux dis-
ease. He underwent a right hemicolectomy due 
to bleeding from colonic angioectasias 7 years 
ago. Following surgery, he did relatively well 
until 3 years ago when he started having inter-
mittent rectal bleeding with multiple admissions 
to the hospital for symptomatic anemia. Multiple 
colonoscopies in the past had revealed changes 
consistent with radiation proctitis, which were 
treated with several sessions of APC to control 
the bleeding. His medications at home included 
iron and clopidogrel. There was a remote his-
tory of smoking, but no history of alcohol or 
drug abuse. On examination, he was in mild  
discomfort, with stable vital signs and no ortho-
static changes. Physical examination was unre-
markable, except for the presence of fresh  
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blood on rectal examination. Initial blood tests 
revealed a hemoglobin of 5.4 mmol/l with a 
mean corpuscular volume of 93, white blood 
count of 6800/mm3, and platelets of 146,000/
mm3. Coagulation parameters as well as a  
comprehensive metabolic panel were normal. 
Clopidogrel was held on admission. Two units 
of packed red blood cells (PRBC) were trans-
fused, which brought his hemoglobin to  
9.3 mmol/l. A colonoscopy performed the next 
day revealed a friable and edematous rectal 
mucosa with multiple angioectasias, consistent 
with radiation proctitis. APC was applied to  
the bleeding areas of the mucosa with an energy 
level of 40 W and gas flow of 1 l/min. The next 
day, the patient was discharged home with 
instructions to restart taking clopidogrel after 
48 h. He remained asymptomatic for the next  
5 months, until he presented to the emergency 
room with multiple episodes of rectal bleeding. 
His hemoglobin was 5.3 mmol/l, compared with 
a baseline of 6.2-6.8 mmol/l. He received two 
units of PRBC and underwent a flexible sigmoi-
doscopy, which again showed friable, edematous 
mucosa with multiple angioectasias, oozing 
blood (Figure 1). APC was applied to control 
the bleeding. Bleeding recurred the next day. A 
repeat sigmoidoscopy revealed scar tissue from 
previous therapy, with intervening friable, hem-
orrhagic mucosa and angioectasias. Considering 
the extent of the disease and multiple episodes 
of bleeding despite frequent APC therapies,  
a decision was made to use a different therapeu-
tic modality. We elected to apply RFA, using  
a HALO90 electrode (BARRX Medical Inc., 
Sunnyvale, CA, USA), originally designed to 

ablate Barrett’s esophagus (Figures 2 and 3). 
Using this technique, all the bleeding spots were 
ablated by pressing the electrode against the 
angioectatic tissue and supplying two applica-
tions of 10 J/cm2 energy. Unlike the ablation 
technique used for the Barrett’s, the ablated tis-
sue was not scraped after the initial application. 
Following the procedure, no further bleeding 
occurred. The patient was discharged home.  
He remained asymptomatic with a stable hemo-
globin level. A repeat flexible sigmoidoscopy 
performed 1 month later showed a normal rec-
tal mucosa with no bleeding or angioectasias 
(Figure 4). He has been asymptomatic during 
outpatient follow up, with no further need for 
blood transfusions.

Figure 1.  Edematous rectal mucosa with multiple 
angioectasias, characteristic of radiation proctitis.

Figure 2.  A HALO90 radiofrequency ablation catheter 
mounted on a scope.

Figure 3.  Rectal mucosa immediately after 
radiofrequency ablation.
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Discussion
Gastrointestinal injury due to RT is categorized  
as acute or chronic. The incidence and severity  
of radiation-induced injury is determined by total 
radiation dose, treatment technique, and the  
presence or absence of systemic chemotherapy 
[Pilepich et al. 1987]. Patients with genitourinary 
cancers who undergo RT are at increased risk of 
developing lower gastrointestinal tract injury, espe-
cially proctitis. Acute radiation injury in the rec-
tum occurs within 6 weeks of RT initiation and is 
manifested with diarrhea, urgency, tenesmus, and 
sometimes rectal bleeding [Ajlouni, 1999]. This is 
usually due to stem cell damage and decrease in 
the normal cell proliferation required for epithelial 
repair [Barnett et al. 2009]. Acute radiation procti-
tis is usually self limited, with resolution of symp-
toms within 2–3 months [Garg et al. 2006]. CRP 
has a delayed onset and occurs 1 year or later after 
exposure to RT [Henson, 2010]. CRP occurs in 
5–20% of patients receiving pelvic radiation, 
depending on the radiation dose, and presence or 
absence of chemotherapy [Pilepich et  al. 1987]. 
CRP results from the microvascular damage lead-
ing to ischemia, fibrosis, and neovascularization 
[Hasleton et  al. 1985]. CRP presents with diar-
rhea, bleeding, rectal pain or urgency, and diffi-
culty in defecation due to stricture formation. 
Diagnosis is based on endoscopy, which reveals 
mucosal edema, erythema, friability and telangiec-
tasias. Many patients with CRP develop anemia 
due to continued blood loss from rectal angioecta-
sias and can require multiple transfusions.

Treatment of CRP has been an ongoing challenge 
for physicians. Various medical, endoscopic and 

surgical therapies have been used to treat CRP. 
Very few randomized clinical trials are available to 
assess the efficacy of these modalities. Most rec-
ommendations are based on small case series, 
making it difficult to propose universal guidelines 
for treatment.

Proposed medical therapies for CRP include 
mesalamine and sulfasalazine, sucralfate, hyper-
baric oxygen, estrogen with or without proges-
terone, metronidazole, short-chain fatty acids 
(SCFAs) enemas, and formalin.

The beneficial effects of mesalamine and sul-
fasalazine in the treatment of ulcerative proctitis 
have led to their use in CRP. Despite some anecdo-
tal reports regarding the benefits of these medica-
tions [Goldstein et al. 1976], there is no convincing 
evidence to recommend them as an effective ther-
apy for CRP [Baum et al. 1989]. A recent study  
on 23 patients with CRP showed a decrease in 
bleeding with a combination of oral and topical 
mesalamine [Kochhar et al. 1991]. A small, rand-
omized clinical trial showed clinical and endoscopic 
improvement with a combination of oral sulfasala-
zine and rectal prednisolone [Seo et al. 2011].

Sucralfate has been known to have healing effects 
on damaged epithelium. Sucralfate enemas have 
been used to treat CRP with some success 
[Kochhar et  al. 1991; Gul et  al. 2002; Denton 
et al. 2002]. Both topical and oral sucralfate failed 
to provide effective prophylaxis against radiation 
injury in two randomized trials [O’Brien et  al. 
2002; Kneebone et al. 2004].

There are limited data on the use of antibiotics in 
CRP. One study on 60 patients with CRP showed 
improvement in symptoms by adding metronida-
zole to a regimen of mesalamine plus betametha-
sone enemas [Cavcić et al. 2000]. In a recent pilot 
study, a regimen of daily self-administered colonic 
irrigation with tap water and a 1-week period of 
oral antibiotics (ciprofloxacin and metronidazole) 
were used in 12 patients with hemorrhagic CRP 
[Sahakitrungruang et al. 2011]. There was a sig-
nificant decrease in rectal bleeding accompanied 
by an improvement in bowel frequency and 
urgency, and diarrhea. Nevertheless, antibiotics 
cannot be recommended for the treatment of 
CRP due to lack of sufficient evidence and side 
effects, including the emergence of resistance.

At least one case report suggested a benefit from 
estrogen–progesterone combination therapy in 

Figure 4.  Follow-up sigmoidoscopy showing a healed 
rectal mucosa with minimal erythema.
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CRP [Wurzer et al. 1998]. The exact mechanism 
of action of these hormones on bleeding telangi-
ectasias is not clearly understood, but it has been 
attributed to a possible effect on blood coagula-
tion [Daume, 1990], and restoration of the vascu-
lar endothelial integrity [Menefee et al. 1975].

Hyperbaric oxygen has been used in some centers 
[Dall’Era et al. 2006]. A randomized trial on 120 
patients with CRP showed a significant clinical 
improvement with hyperbaric oxygen compared 
with a sham procedure [Clarke et al. 2008]. It has 
been proposed that hyperbaric oxygen may inhibit 
bacterial growth [Hill and Osterhout, 1972], pro-
mote angiogenesis, and inhibit toxin production 
[Craighead et al. 2011]. This method is not widely 
used due to its cost and limited availability.

SCFAs, especially butyrate, are derived from 
anaerobic bacterial metabolism, and are the  
preferred nutrients for colonocytes. SCFAs are 
implicated in the modulation of fluid and elec-
trolyte transport, colonic motility, and mucosal 
blood flow and healing [Velázquez et  al. 1997]. 
After 4 weeks of therapy with SCFA enemas some 
clinical benefit was shown in a case series of seven 
patients with radiation proctitis [Al-Sabbagh et al. 
1996], but a randomized, placebo-controlled trial 
failed to show any benefit compared with placebo 
[Talley et al. 1997].

Formalin is a blood vessel chemical sclerosant, 
and has been used for the treatment of CRP for 
many years. It is highly irritating to the skin and 
normal mucosa, therefore it should be adminis-
tered in a controlled fashion. Different methods 
have been described and it has been effective in 
65–76% of patients [Haas et al. 2007; Parikh et al. 
2003; De Parades et al. 2005]. Reported compli-
cations include anorectal pain, diarrhea, inconti-
nence, colitis, rectal ulcerations, and stricture 
formation.

Overall, the efficacy of medical therapies is  
usually limited, mandating further endoscopic 
intervention. Bleeding and anemia requiring 
hospitalization and transfusion are the major 
complications of CRP. Endoscopic therapies  
are designed to control the bleeding, symptoms, 
and decrease the need for transfusions and  
hospitalizations. The currently available endo-
scopic modalities include contact probe thermal 
methods, laser therapy, i.e. neodymium-yttrium 
aluminum garnet (Nd:YAG) and potassium tita-
nyl phosphate (KTP), cryoablation, and APC. 

These therapies have different success rates and 
complications.

The heater probe has a Teflon-coated tip that 
delivers standardized energy upon contact with 
the tissue. Bipolar electrocoagulation probes 
(BICAP) have two electrodes in the tip. The elec-
tric current passes from one electrode to another 
using the tissue as a vehicle for transmission, pro-
ducing electrocoagulation. Both methods are use-
ful in the setting of bleeding, providing cautery 
combined with coaptive coagulation of the bleed-
ing vessel. Fuentes and colleagues reported eight 
cases of CRP, which were successfully treated 
with a heater probe [Fuentes et al. 1993]. One to 
four sessions of coagulation were performed with 
an intensity of 200–400 J per session. A good 
response was obtained in all patients, bleeding 
diminished or stopped completely, with improve-
ment of blood counts and the need for trans-
fusions. Both heater and bipolar probes were 
evaluated in a randomized prospective study 
involving 21 patients with successful cessation of 
rectal bleeding after 1–4 sessions of therapy, and a 
significant reduction in bleeding episodes [Jensen 
et  al. 1997]. Both devices are widely available. 
One disadvantage is char formation at the tip of 
the electrode, mandating repeated cleaning. Also, 
the coagulation depth is variable and depends on 
the force of application, energy settings, and dura-
tion of treatment [Laine, 1991].

Nd:YAG laser is a noncontact method. It pene-
trates to a depth of 5 mm and is well absorbed by 
tissue [Wilson et  al. 2006]. Three case series 
regarding the use of Nd:YAG laser in CRP involv-
ing a total of 19 patients reported an efficacy of 
66–100% with no complications [Ventrucci et al. 
2001; Barbatzas et al. 1996; Leuchter et al. 1982]. 
The possible complications of this modality 
include necrosis, fibrosis and stricture formation, 
bleeding, and fistulization. The use of Nd:YAG 
laser has declined over time due to the cost, pos-
sible complications, and availability of simpler, 
safer methods. A modification of this technique 
uses a KTP crystal to filter the laser and reduce 
its wavelength, and thus the depth of penetration 
[Pritikin et  al. 1992]. In a report by Taylor and 
colleagues, a total of 23 patients with CRP were 
treated using this method, leading to a 65% symp-
tomatic improvement [Taylor et  al. 2000]. Two 
patients developed rectal ulcers.

Cryoablation is a noncontact technique that can 
ablate tissue using cold temperature. Currently, 
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two different endoscopic catheters are available 
for cryoablation: the carbon dioxide system (Polar 
Wand, GI Supply, Camp Hill, PA, USA), and the 
liquid nitrogen system (Cryospray Ablation, CSA 
Medical, Baltimore, MD, USA). Kantsevoy and 
colleagues used this technique in seven patients 
with radiation proctitis and achieved a 100% 
bleeding cessation [Kantsevoy et al. 2003]. Shaib 
and colleagues reported a case of CRP, unre-
sponsive to medical therapy that was treated with 
cryoablation using the liquid nitrogen spray, and 
achieved mucosal healing with resolution of 
symptoms [Shaib and Hou, 2008]. Hou and col-
leagues reported a series of 10 patients with hem-
orrhagic CRP who underwent a single endoscopic 
session of cryotherapy, with 80% symptomatic 
improvement, 70% endoscopic improvement, 
and 37% decrease in rectal telangiectasia density 
[Hou et  al. 2011]. The use of this technique in 
CRP remains experimental. There are no studies 
comparing cryoablation with other endoscopic 
methods for the treatment of CRP. One of the 
risks of the procedure is overdistension of the 
bowel and perforation.

APC has emerged as the favorite endoscopic 
modality for CRP. In this noncontact method, the 
laser current jumps from the tip of a monopolar 
electrode and conducted via an argon gas medium 
to the tissue. Coagulation depth depends on the 
generator power setting, flow rate of the argon gas, 
duration of application, and the distance of the 
probe tip to the target tissue, and ranges from 0.8 
mm to 3.0 mm. The depth of penetration is auto-
matically limited by desiccation of the tissue [Farin 
and Grund, 1994]. The noncontact nature of this 
therapy eliminates the problem with char forma-
tion, and allows treating a larger surface area in a 
shorter time. Multiple case reports and series have 
shown the efficacy of APC in the treatment of CRP 
[Rustagi and Mashimo, 2011; Swan et  al. 2010; 
Dees et al. 2006]. The overall success rate of this 
method is above 80%, with 1–4 sessions required 
to control the bleeding. Although it has been 
hypothesized that the cauterized tissue breaks the 
circuit of APC current and minimizes the deeper 
injury, it is possible to create deep tissue penetra-
tion by prolonged and repeated applications [Farin 
and Grund, 1994]. Side effects of APC include 
colon distention, rectal pain, tenesmus, colonic 
explosion, perforation, ulceration, and stricture 
formation [Rustagi and Mashimo, 2011].

Despite the availability of these endoscopic 
modalities, the search for optimum treatment 

modality for CRP continues. All these methods 
are limited by their variable efficacy and side 
effects. Stricture formation is one of the compli-
cations of thermal therapy, and it has been 
reported with all these modalities, including APC 
[Rustagi and Mashimo, 2011].

RFA using the HALO® system, which uses a 
closely spaced array of electrodes to deliver radi-
ofrequency energy, has emerged as the method of 
choice to ablate Barrett’s esophagus. This system 
induces a uniform thermal injury with a depth 
controlled by a generator, which can vary the 
power, density, and duration of the energy applied. 
There are two types of RFA catheters available: a 
circumferential HALO360 catheter and a smaller, 
endoscope-mounted catheter (the HALO90 abla-
tion catheter) that can be used for more focal 
ablation [Akiyama and Triadafilopoulos, 2010]. 
Since RFA can provide a superficial ablation in a 
broader surface area, it is reasonable to consider it 
for the treatment of CRP. Zhou and colleagues 
have reported the use of RFA in three patients 
with CRP, two of which failed prior therapies with 
electrocautery and APC [Zhou et al. 2009]. In all 
cases, hemostasis was achieved in one or two ses-
sions. No ulceration or stricture formation was 
noted up to 19 months after treatment. In this 
case series, authors utilized an endoscopic optical 
coherence tomography method to analyze the  
tissue structure pre- and post-treatment. This 
method uses the echo time delays of light waves  
to image the tissue. Using this method, the 
authors documented the squamous epithelializa-
tion of the treated mucosa and eradication of 
the ectatic vessels with RFA.

Recently, Nikfarjam and colleagues reported a 
case of refractory CRP with continued bleeding 
despite APC therapy, successfully treated with 
RFA using a HALO90 system over three sessions 
[Nikfarjam et al. 2010]. The patient was symptom 
free at 6 months follow up with minimal evidence 
of residual mucosal abnormalities.

These cases, together with the case presented in 
this article, demonstrate the utility of using RFA 
as an alternative treatment modality for CRP. 
RFA has some potential advantages over APC 
and electrocautery. First, unlike APC and other 
probe methods, it covers a broader surface area, 
making the treatment duration shorter for more 
extensive disease. In addition, pressing the probe 
against the tissue provides some coaptive coagu-
lation before ablation. Moreover, the squamous 
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re-epithelialization after RFA appears to minimize 
the bleeding and accelerate the healing with less 
potential for fibrosis and stricture formation.

Perhaps, the most important advantage of RFA is 
the superficial nature of the ablation (0.5–1 mm), 
compared with APC (less than 3 mm), and con-
tact thermal methods (variable) [Smith et  al. 
2007]. In order to examine the depth of the injury 
induced by RFA in the colon and rectum, Trunzo 
and colleagues performed a study on 18 patients 
undergoing left hemicolectomy or proctocolec-
tomy for different indications [Trunzo et al. 2011]. 
Focal RFA was performed in normal segments  
of the colon and rectum. After resection, a histo-
logical examination of the RFA segments was  
performed to assess the depth of injury, and its 
association with the number of applications and 
the energy density. Overall, considerable variation 
was noted in the depth of injury. The sites treated 
with more applications of RFA showed a deeper 
injury regardless of the energy used. Interestingly, 
there was an inverse relationship between the 
energy density and histologic depth. This was 
attributed to the desiccation of the tissue with 
higher energy on first application, and higher 
resistance to subsequent applications of RFA. 
The authors concluded that the deepest ablative 
effect of RFA in the colon and rectum was limited 
to the muscularis propria when no more than two 
ablations were applied in the same location.

In summary, RFA appears to be a feasible and 
useful method for the treatment of CRP. More 
experience is needed to assess the long-term 
effects of this therapy and optimal settings, and 
methods of administration. In the meantime, we 
propose that RFA should be considered as a ther-
apeutic modality for CRP in patients who failed 
to respond to other endoscopic methods.
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