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Abstract

Chronic radiation proctitis is a complication that occurs
in patients who receive radiation therapy for pelvic
malignancies. The common presentation is with rectal
bleeding, but also rectal pain, diarrhea, tenesmus and
even passage of mucus can occur. The optimal treat-
ment of bleeding due to radiation proctitis remains
unclear. Among various therapeutic options, medical
management is generally ineffective and surgical in-
tervention has a high incidence of morbidity. Promis-
ing advances have been made in endoscopic therapy,
including argon plasma coagulation (APC), formalin
application as well as new techniques such as radio-
frequency ablation and cryoablation. APC is a safe,
highly effective and long-lasting therapy in patients
with rectal bleeding associated with radiation proctitis.
It has been shown that several sessions of APC reduce
the rate of bleeding and therefore the blood transfu-
sion requirements. Moreover, the effect of treatment is
long lasting. However, best results are achieved in pa-
tients with mild to moderate radiation proctitis, leaving
space for alternative treatments for patients with more
severe disease. In patients with severe or refractory

(4 9

Boichidongs  WJGE | www.wjgnet.com

radiation proctitis intra rectal formalin application is an
appropriate treatment option. Radiofrequency ablation
and cryoablation have shown efficacy as alternative
methods in a limited number of patients with refractory
chronic radiation proctitis.
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Core tip: Chronic radiation proctitis presents with rec-
tal bleeding, pain, diarrhea, tenesmus and passage of
mucus. Among other therapeutic options, endoscopic
therapy with argon plasma coagulation (APC) is a safe
and highly effective in patients with rectal bleeding as-
sociated with radiation proctitis. Although best results
are achieved in patients with mild to moderate lesions,
APC therapy reduces the rate of bleeding and blood
transfusion requirements and its effect last for long.
In patients with severe or refractory radiation proctitis
intra rectal formalin application,radiofrequency ablation
and cryoablation have shown efficacy in a limited nhum-
ber of patients.
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INTRODUCTION

The rectum is often injured during pelvic radiation due
to its fixed position and its anatomical proximity to the
radiated target organ such as prostate and cervix. Radia-
tion proctitis, usually mild, is a complication that occurs
in up to 15% of patients who receive radiation therapy
for pelvic malignancies. Radiation damage may occur in
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acute or chronic form. Acute complications are seen dur-
ing or up to 6 wk after radiotherapy, whereas late radia-
tion injury usually occurs in the first 2-3 years after treat-

A change in the treatment practices has recently

ment
occurred toward escalating radiation doses with improved
local control. Conformal radiotherapy of pelvic tumors
focuses on reducing irradiation of organs at risk such as
rectum!™”. Although the incidence of complications has
been reduced using this new technology, rectal wall dam-
age continues to be an important side effect of pelvic

radiotherapy®”.

CLINICAL FEATURES AND TREATMENT
OPTIONS

The common presentation of radiation proctitis is with
rectal bleeding, but also rectal pain, diarrhea, tenesmus
and even passage of mucus can occur. In approximately
35% of patients the symptoms are mild and settle spon-
taneously over several months without any treatment.
However, rectal bleeding due to chronic radiation proc-
titis may lead to anemia and necessitate repeated blood
transfusions. Medical treatment with salicylates, sucralfate
or corticosteroids enemas is usually not beneficial'""".
Thus, alternative treatments including endoscopic ones
have been used. Among endoscopic treatments, argon
plasma coagulation (APC), a nontouch thermo ablative
therapy, is increasingly recommended as first line treat-
ment for patients with radiation proctitis.

APC

For evaluation of endoscopic severity of radiation procti-
tis, a scoring system with measurement of three indepen-
dent factors (telangiectasia distribution, surface area in-
volved and the presence of fresh blood) was proposedl15J
(Table 1). A cumulative score was calculated and three
categories of endoscopic severity of radiation proctitis
were derived: grade A (mild, 2 points), grade B (moderate,
3 points), and grade C (severe 4/5 points).

Recently, we prospectively investigated in a large num-
ber of patients the effectiveness of APC in treating pa-
tients with various endoscopic grading of radiation proc-
titis (mild, moderate, and severe) using a modified scoring
system with measurement of two independent factors for
evaluation of endoscopic severity: telangiectasia distribu-
tion and surface area involved"®. For APC application, an
ERBE APC 300 (ERBE Elektromedizin, Tubingen, Ger-
many) argon delivery unit and a 2.3 mm diameter front-
firing APC probe inserted through the working channel
of the flexible sigmoidoscopy were used. The argon flow
rate and the electrical power were set at 2.0 L/min and 40
W, respectively.

Our results showed that APC was successful in all
patients with mild and in almost all patients with mod-
erate radiation proctitis. In contrary, in the presence of
severe mucosal damage APC failed in 50% of patients.
Patients with mild proctitis required 1-2 sessions of APC,
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Table 1 Endoscopic classification of radiation proctitis

Distribution of telangiectasias  Surface area covered  Presence of

by telangiectasias fresh blood
Distal rectum (within 10 cm Less than 50%: No fresh blood:
from anal verge): 1 point 1 point 0 points
Entire rectum +/- sigmoid More than 50%: Fresh blood :
(more than 10 cm from anal 2 points 1 point

verge: 2 points

while patients with moderately to severe form required a
statistically significantly higher number of APC sessions.
Our results were in accordance with the existing litera-
ture; APC is the preferred method in patients with rectal
bleeding associated with mild to moderate radiation proc-
titis, while in cases of severe and diffuse involvement of
the rectum multiple treatments sessions are required and
success is less certain' . We also presented long-term
follow up of patients successfully treated with APC and
showed that during a follow-up of a mean of 17.9 mo
(range 6-33 mo) about 90% of these patients remain in
clinical remission.

APC parameters: Number of APC sessions

Till now there is no consensus for the optimal APC set-
tings (power and gas flow rate) for successful and safe
coagulation. In the literature the power setting for APC
ranged from 25-80 W and for the argon flow rate ranged
from 0.6-2 L/min"". In our study low-power settings
(argon flow rate and electrical power were set at 2.0 L/
min and 40 W, respectively) were used. Although these
settings were among the lowest reported in the literature
seemed adequate for successful coagulation and also car-
ried low rate of complications.

The optimal number of treatment sessions is still
unknown. APC is traditionally not applied in 1 treatment
session, particularly in patients with severe disease, be-
cause of the concern regarding strictures formation. For
therapeutic success, the median number of sessions per
patient was ranged from 1 to 3.7%". Similarly to previous
reports, multiple sessions of APC were performed in our
patients with a maximum of eight sessions in a patient
with severe radiation proctitis.

FORMALIN APPLICATION

In severe cases of radiation proctitis and in cases resis-
tant to other treatment modalities intra-rectal formalin
is a useful strategy™. Formalin is a mixture of methanol
and formaldehyde which covalently binds to proteins,
and causes cell necrosis. It acts as a haemostatic agent
causing chemical cauterization to control bleeding from
telengiectatic mucosal and submucosal vessels. Most used
4% dilute formalin applied to the rectum mucosa either
by direct application of formalin-soaked gauze or by ‘in-
stilling’ the solution in single or multiple aliquots down
the operating channel of a colonoscope. Various volumes
of formalin and different mucosal contact time were re-
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Mild symptoms/absence Severe symptoms/
of bleeding anemia/bleeding
/ Resistance to l
Medical treatment
treatment APC

Resistance to
treatment

‘ Formalin administration ‘

RFA or cryoablation ‘ ‘ Hyperbaric oxygen therapy ‘

Figure 1 Treatment options for patients with radiation proctitis. APC: Ar-
gon plasma coagulation; RFA: Radiofrequency ablation.

ported. Mean number of treatment ranged from 1.1-3.4
per patient. Cessation of bleeding occurred in most stud-
ies in the range of 60%-100%"*"". Median follow ups to
a period of two yeats have shown only a minimal relapse
among responders. Reported side effects include anal
stenosis, fissures, fecal incontinence and ulceration of
mucosa.

RADIOFREQUENCY ABLATION

The theoretical benefits of radiofrequency ablation atre
extrapolated are studies treating gastric antral vascular
ectasia and Barrett’s esophagus. Effective control of
lower gastrointestinal bleeding in patients with refractory
chronic radiation proctitis using radiofrequency ablation
(RFA) with the Halo90 system has been recently re-
ported™ ", RFA was performed in an outpatient practice
using a single use Halo90 electrode catheter that was fit
on the distal end of a standard flexible sigmoidoscope.
An enetgy density of 12 ]/ cm’ at a power density of 40
W/cm” was chosen based on previous studies performed,
which showed no transmural injury at these settings. In
all cases, the procedure was well tolerated and hemostasis
was achieved after 1 or 2 RFA sessions. Re-epithelializa-
tion of squamous mucosa was observed over areas of
prior hemorrhage. Patients were symptom free on follow-
up up to 19 mo after treatment.

CRYOABLATION

Cryoablation involves noncontact application of liquid
nitrogen or carbon dioxide gas to tissue for superficial
ablation™. Cryospray ablation has been used to treat
esophageal high-grade dysplasia and early cancer. In two
recent studies endoscopic ctyoablation was performed
in 20 patients with hemorrhagic radiation proctitis'™*.

Endoscopic severity and subjective clinical scores im-
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proved in all patients. Cryoablation was performed with
a catheter placed through the endoscope under direct
endoscopic visualization to approximately 0.5 to 1.0 cm
from the tip of the endoscope. The spray was applied
for 5 s and the treatment area was then allowed to thaw
no less than 45 s before initiating subsequent cryospray
applications. Required sessions ranged from one to four
and endoscopic score significantly improved, as well as,
rectal pain and rectal bleeding. Although patients toler-
ated the procedure well, one patient experienced a cecal
perforationm] after therapy probably due to over insuffla-
tion during the procedure.

ALTERNATIVE TREATMENT OPTIONS

(HYPERBARIC OXYGEN THERAPY)

Hyperbaric oxygen therapy (HBOT) is the use of 100%
oxygen at pressures greater than atmospheric pressure.
The patient breathes 100% oxygen intermittently, while
the pressure of the treatment chamber is increased to
greater than 1 atmosphere absolute. HBOT promotes an-
glogenesis and hyperoxygenation to the irradiated tissues.
Increasing the oxygen content to the surrounding tissues
markedly increases the overall oxygen gradient between
these tissues and the central hypoxic area. The increased
oxygen gradient is the essential catalytic factor for angio-
genesisw.

Unfortunately, the research into the use of HBOT in
radiation proctitis is heterogeneous in terms of duration
of treatment, number of treatments and pressures of
HBOT used. Warren e# a/*” reported a response rate of
64%, with complete symptomatic resolution in 57%, in
14 cases of radiation proctitis treated with varying doses
of HBOT. Girnius e a/'" reported nine patients with
refractory haemorrhagic proctitis who had failed previ-
ous therapy; all patients had some response to HBOT
and seven had complete resolution of their rectal bleed-
ing. Jones et al*™ also found that 8 out of 10 patients
with refractory radiation proctitis responded to HBOT.
Dall’Era ef a/*” found that a total of 48% of 27 patients
with treatment-resistant radiation proctitis had complete
resolution of bleeding and 28% of them had significantly
fewer bleeding episodes. Similarly, a recent study reported
that HBOT significantly improved the healing responses
in patients with refractory radiation proctitis, generating
an absolute risk reduction of 32% (number needed to
treat of 3)°", Although HBOT appears to be of value for
refractory radiation proctitis, the quality of current data is
poor with marked variability between studies. Moreover,
the cost of HBO is high enough, and it is not widely ap-
plicable.

CONCLUSION

Based on currently data, APC is the favored treatment
for bleeding from chronic radiation proctitis. APC is a
safe, highly effective and long-lasting therapy in patients
with rectal bleeding associated with endoscopic mild
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radiation proctitis. In severe radiation proctitis multiple

APC applications are usually required and success is likely
to be more limited. In these patients other treatment op-
tions such as intra rectal formalin application should be

considered. New therapeutic endoscopic modalities, in-

cluding radiofrequency ablation and cryoablation, showed

effective control of lower gastrointestinal bleeding in
patients with refractory chronic radiation proctitis. As the
number of patients treated with these new modalities was
limited, further studies are needed to identify their safety
and efficacy. Figure 1 summarized the treatment modali-
ties available for patients with radiation proctitis.
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