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Abstract

Introduction: Radiation proctitis appears as a result of radiotherapy. Argon plasma therapy
(APC) is an option for its treatment.

Objective: To describe the results of APC therapy on the radiation proctitis and factors
associated to the number of sessions to achieve resoluteness of bleeding.

Method: An observational study was performed in 38 patients who suffering from
radiaton proctitis and rectorrhaegy, who received a treatment with APC untill cessation of
bleeding and the improvement of their haemoglobin and later follow-up treatment, to 6 and
12months of it, in the endoscopy Unit, from 2012 to 2015. Values of mean and percentage
were calculated; different statistical tests were used to evaluate association between some
variables.

Results: The mean age was 62.1 (range 30-83)years, female group and cervix cancer
predominated in 34 (89.5%) and 27 (71.7%) patients, with a mean of 30.5 radiation sessions
(range 21-42) and a mean of 9.9 months (range 3-24) to start post-radiation bleeding, 18
(47.4%) sick had severe bleeding. The mean hemoglobin was 9.5 g/dl (5.4 to 13.8) and 12
cases (31.6%) required transfusion. Grade C of proctitis, <10cm of extension and<50% of
mucosa affected were prevailed in 18 (47.4%), 20 (52.6%) and 25 (65.8%) cases respectively;
50% of cases had friability. The mean therapeutic sessions to resolution of bleeding was
3.1 (range 1-8). Mean hemoglobin after APC therapy increased to 11.4 (p<0.05). A higher
number of therapeutic sessions was associated with the highest percentage of affected
circumferential mucosa (p=0.012). Proctalgia was found in 2 (5.3%) patients.

Conclusion: APC is a good therapy for radiation proctitis with resolution of bleeding and
the improvement of haemoglobin using less therapeutic sessions and few complications.
The highest percentage of mucosa circumferentially affected with lesions influences the
need to apply a greater number of therapeutic sessions.
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Introduction

Today oncologic diseases show an increase in their incidence
and prevalence.' Adverse effects or complications of the treatments
channeled into cure or improvement of people who suffered from
these diseases, may be very serious with deterioration in the quality
of life of these people. The chronic radiation proctitis is an example
which appears as a result of a radiotherapy implemented on a pelvic
malignancy.>® They appear at three months after radiotherapy, ** till
3lyears later’ and have reported an incidence between 2-20%.%4¢

Physiopathologically, it is the result of endarteritis obliterans of
submucosal arterioles, with consequent ischemia, submucosal fibrosis
and formation of new vessels (telangiectasia), which produces a
chronic, progressive and permanent damage to the vasculature of the
stromal tissue of rectal wall.>**The most common form of expression
is rectorrhaegy, which occurs in 72% of patients.> There are many
therapeutic options for chronic radiation proctitis, such as: topical
treatment with aminosalicylates, steroids, sucralfate, short chain fatty
acids enemas’® and formalin by direct instillation or endoscopic
application.'”'> Antioxidants*’and hyperbaric oxygenation can be
used too. All therapies with their specific impact in effectiveness
and adverse effects.”*"*Diverse endoscopic techniques have been
used with varying results, sucha as: the bipolar electrocoagulation,

the heat probe and the laser with some benefits, but frequent
complications.>*"!® The argon plasma coagulation (APC) has shown
the well-recognized utility due to its effectiveness in the bleeding
resolution and advantages over the rest of termic therapy due to
easy use, less complication and relatively inexpensive.267%!718 The
National Center for Minimal Access Surgery is the unique institution
in Cuba that achieved a great experience in this therapeutic modality.
That is why this group of specialists described the results of the Argon
plasma coagulation (APC) implementation in the chronic radiation
proctitis and the factors associated with the number of sessions to
achieve the bleeding resoluteness.

Materials and methods

An observational study was made to describe the results of the
endoscopic APC therapy in patients with chronic radiation proctitis
and rectorrhaegy, as well as the factors associated to the number of
sessions to achieve the bleeding resoluteness in the National Center
for Minimal Access Surgery, Havana, Cuba from 2012 to 2015. The
universe is made up of patients diagnosed with chronic radiation
proctitis confirmed by colonoscopy that meet the selection criteria.
The sample consisted of 38 patients from the Oncology Services of
other institutions and who were treated in our hospital during the
study period.
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Inclusion criteria
i. Patients aged > 18years.
ii. A period > 3months of completion of radiotherapy.

iii. Colonoscopic diagnosis of vascular pattern characteristic of
radiation proctitis and rectal bleeding.

Exclusion criteria
i. Patients who refuse to participate in the research.

ii. Unclear endoscopic lesions or coexistence of other causes of
rectal bleeding or anemia (inflammatory, vascular or neoplastic
lesions).

iii. To present associated diseases, which induce potentially anemia
(cirrhosis, HIV, inflammatory bowel disease).

iv. Neoplastic lesion and / or metastasis.
v. Non compliance of surveillance protocol.

To collect the data, schedule was made and there was emptied
the information obtained from the interview, the clinical history of
patients and Endosorex data base. The investigation took into account
demographic variables such as age and sex; personal records about
associated microvascular diseases (Arterial Hypertension, diabetes
mellitus, ischemic Cardiopathy and congestive heart failure), the
motive of radiation (the location of the malignant lesion that was
irradiated), the number of radiation sessions and the beginning of
post-radiation bleeding (time in months from the end of treatment
with radiation and the onset of rectal bleeding).

The clinical and laboratory variables were also considered. The
intensity of the rectal bleeding was graded into three groups (based on
Chutkan classification): mild bleeding (low rectal bleeding on paper
to clean), Moderate bleeding (bleeding into the toilet bowel), Severe
bleeding (severe bleeding even staining the clothes and bleeding
with transfusion requirement). The frequency was measured: daily,
frequently (at least 3times a week or more) and occasional (less than
3times a week) as well as the appearance of the bleeding (spontaneous
with defecation or both). Besides, it was necessary to take into account
the initial level of haemoglobin of the patients, and if some of them
had the necessity to be transfused. For the analysis of the endoscopic
variables before APC therapy, the extension of the injury was taking
into account (more than 10 cm or < 10cm). Also, the percentage of
affected mucosa (more than 50% or<50%) and the friability (presence
or absence of this sign) were collected.

According to Saunder’s score (taking from Zinicola R) three
previous parameters were related through an accumulative points
which determined the category of endoscopic severity of radiation
proctitis into three grades: A. (Mild- 2 points), B. (Moderate- 3
points), C. (Serious- 4/5 points).

Parameter Points

i <
Distribution of I.  Distal Rectum <10 cm Ip

telangectasias from anal edge
& 2. > |0cm from anal edge

Surface covered by . Less than 50% Ip
telangectasias 2. More than 50% 2p
Presence of fresh I, No existence 0

blood
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When finished the endoscopic therapy and during its follow-up
treatment, other variables were taking into account as the number
of sessions needed by patients to achieve resolution of bleeding, the
immediate and late complications derived from endoscopic therapy
(pain, urgency, colon explosion, rectal strictures, deep ulcers and
necrosis), values of haemoglobin after endoscopic therapy and re-
bleeding.

Endoscopic techniques and procedures

Before the beginning of implementation of any procedure, an
adequate bowel preparation (liquid regimen and the consumption of
magnesium sulfate 33 %, 120ml at 7.00am and 120ml at 4.00pm)
was indicated the day before the procedure and informed consent was
provided. The treatment was made by previous sedative with Propofol.
Olympus Video-colonoscopy was employed and frontal flexible probe
ERBE was introduced through channel of colonoscopy to administrate
argon gas, connected to ERBE APC 300 German equipment. It has
an argon gas flow fixed in 2L/min with a 50watt potency. The argon
was applied using the technique of stippling directly on telangiectasia,
starting for the active bleeding and disposed proximal to the distal
sections. Each session was made between a quarter and the half of
a circumference and with interval between sessions of three weeks,
until resolution of the clinical bleeding. When the patient reported
clinically cessation of bleeding, the treatment stopped and the
follow-up was made to 1, 6 and 12months, all clinic evolution and
haematological data were collected.

Statistical analysis

The statistic program SPSS v.11.5 for Windows was used to
elaborate and process the investigation database. Summary measures
were used according to the type of variables (Media-range for
quantitive variables, and percentages for qualitative variables). The
data were expressed in tabular form. The statistical comparison of
means (paired Student t) was made to measure initial and final patients’
haemoglobin. Another useful test was the Spearman correlation
bivariable test to evaluate the relation between haemoglobin and the
number of radiation sessions with the number of therapeutic sessions
of APC.

The Kruskal Wallis test was used to evaluate the association
between the degree of bleeding and the grade of proctitis with the
number of therapeutic sessions. The nonparametric Wilcoxon-Mann-
Witney test was used to contrast the variables in the injure extension
in centimeters (cms), percentage of the circumference affected and
the presence of friability with the number of therapeutic sessions of
argon plasma received. The level of statistic signification a=0.05 was
measured to guarantee a 95% of fiability of the statistical tests used.

Ethic aspects

To carry out the research took into account the voluntary patient
through informed consent, as well as to carry out the treatment with
Argon Plasma. The authors of investigations proceeded with the
strictest sense of the confidentiality of research data, respecting the
ethical standards for the management of patient information.

Results

Table 1 shows the demographic characteristics and personal history
of patients before endoscopic therapy. The mean age was 62.1years old
(range 30 - 83). 89,5% of patients was female. Regarding the patient’s
personal history before endoscopic therapy, there was observed
as the half of the sample did not have any pathological condition
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associated; in the group with diseases of the microvasculature, arterial
hypertension and diabetes mellitus were the most represented with 10
(26.3%) and 4 (10.5%) patients respectively.

Cervical-uterine cancer was the most frequently associated cancer
disease (27 cases for 71.1%), followed by endometrial and prostate
cancer, both with 4 cases (10.5%). The Mean of radiation sessions
was 30.5 (range between 21-42 sessions) and the beginning of
bleeding episodes occurred between 3 and 24months after completion
of radiotherapy with a mean of 9.9months (Table 1). The clinical,
analytical and endoscopic aspects are shown in Table 2. The bleeding
of severe intensity appears in 18 cases (47.4%), daily bleeding and
spontaneous episodes were referred by 23 (60.5%) and 18 cases
(47.4%) respectively.
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The haemoglobin mean was of 9.5g/l and the transfusion
requirement was described in 12 patients (31.6%). The grade C of
proctitis was prevailed in 18 patients to 47.4%, the injuries with an
extension less or equal to 10cms were detected in 52.6% of the cases
and in 13 cases (34.2%) more than 50% of the circumference rectal
was affected (13 - 34.2%). 50% of patients showed mucosal friability.

Actotal of 105 sessions were made to achieve the bleeding resolution
with a mean of 3.1 sessions per patient. The rank varies between 1-8
interventions. The majority of patients (16 and 11) received 2 and 3
sessions of APC respectively (Table 3). Only 2 patients (5.3%) had
post-treatment proctalgy during the first sessions. One of them self-
limited his treatment and the other needed the administration of oral
analgesia.

Table | Demographic variables and personal history of the patient before endoscopic therapy

Demographic Variables ( n=38) Frequency
Age(years) Mean (range) 62,1 (30 - 83)
Num. (%)
Sex Male 4 (10,5 %)
Female 34 (89,5 %)
Previous m_edlcal history of the patient before endoscopic Num. (%)
therapy. (n=38)
Associated Diseases Non existence 19 (50 %)
Microvascular diseases
Hypertension 10 (26,3 %)
Diabetes 4 (10,5 %)
Squeamish cardiopathy 3(7,9%)
Chronic heart Failure 1 (2,6 %)
Others 5(13,2%)
Motive of radiation (Malignancies) Cérvical uterine 27 (71,1 %)
Endometrial 4 (10,5 %)
Prostate 4 (10,5 %)
Rectum 1 (2,6 %)
Anus 1 (2,6 %)
Chordoma 1 (2,6 %)
Mean (Range)
Number of sessions of radiation 30,5 (21 —42)
Beginning of post radiation bleeding (months) 99 (3-24)
Table 2 Clinical, analytical and endoscopic variables before endoscopic therapy
Clinical Variables( n=38) Num. (%)
Mild 5(13,2%)
Graduation Moderate 15 (39,5 %)
Rectal bleeding Severe 18 (47,4 %)
Daily 23 (60,5 %)
Frequency Frequent 11 (28,9 %)
Occasional 4 (10,5 %)
Spontaneous 18 (47,4 %)
Appearance With defecation 17 (44,7 %)
Both 3(7,9%)
Analytical variables( n=38) Frequency
Haemoglobin (g/l) Mean (Range) 9,5(54-138)
Transfusion requirements 12 (31,6 %)
Endoscopic variables( n=38) Num. (%)
A 8 (21,1 %)
Proctitis grade B 12 31,5 %)
Cc 18 (47,4 %)
Injure extension More than 10 cms 18 (47,4 %)
<10 cms 20 (52,6 %)
. o More than 50 % 13 (34,2 %)
Affected mucosa (circumference %) <50% 25 (65,8 %)
Friability 'S\i'° :Z gg 2
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Table 3 Number of implemented sessions with APC to solving bleeding
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Number of Sessions to Achieve
Bleeding Resoluteness

Number of patients
Total sessions: 105

Mean and range of sesions: 3,1 (1-8)

The patients’ haemoglobin increased after the treatment from
9.5g/L to 11.4g/L. These different ranges were very statistically
significant (p=0.000) (Table 4). Table 5 shows an evaluation of the
relation between the number of sessions with APC to achieve the
bleeding resolution and some variables of the study. First of all,
Spearman bivariable correlation test was used to evaluate the relation
between the variables haemoglobin and the number of therapeutic

Table 4 Initial haemoglobin and haemoglobin after endoscopic therapy

sessions with APC needed for the bleeding resolvability. The inverse
relation between those variables was well-appreciated. Nevertheless,
this correlation is weak, not significant (p>0.05). After that, Kruskal
Wallis test was used to evaluate the association between the variables
bleeding grade and the type of proctitis with the number of therapeutic
sessions with APC. Researchers did not observe statistically significant
association between those variables (p<0.05).

Hemoglobin Mean (g/l) Paired t Student p
Initial 9,5

-7,407 0,000
After Therapy 11,4

Table 5 Correlation between the number of sessions with argon plasma and the study variables

Number of APC Therapeutic Sessions

Variables (Correlation)

Spearman BivariateCorrelation Test

r P
Haemoglobin -0,058 0,728
Number of radiation sessions -0,157 0,345
Kruskal Wallis Test
:‘aut?;::: of Mean of APC Therapeutic Sessions X? p
A 8 2,5
Proctitis Grade B 12 2,7 5,357 0,069
C 18 3,7
Mild 5 2,8
Bleeding Grade Moderate |5 3,0 1,083 0,582
Severe 18 3,3
:;]aut?;::sr of Mean of APC Therapeutic Sessions Non parametric Wllco:on-Mann-Whltney Test
Affected mucosa (circumference %)
>50 % 13 39 -2,526 0,012*
< 50% 25 2,6
Extension (cm)
Endoscopic features > 10 18 3,0 20,062 0.951
<10 20 32
Friability
No 19 2,9 -1,376 0,169
yes 19 3,3

Finally, Wilcoxon-Mann-Witney parametric test was made to
contrast following variables with the number of therapeutic sessions
received:

a. Injure extension in cm,
b. Percentage of affected circumference,
c. Presence of friability in relation.

It was found out that the significant association was noted
between the percentage of affected mucusal and the number of the

therapeutic sessions of argon used, giving a result that a major number
of sessions was necessary for those patients with more than 50% of
affected mucosal circumference. There was no evidence to suggest a
statistically significant association between the rest of the variables
studied and the number of therapeutic sessions of Argon plasma used.

Discussion

The age average higher than 60years is the expression of the major
frequency of neoplasic diseases as the age is moving on. With the
years, there is an existence of major exposition to carcinogens, and
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more probability of appearance of errors in the inactivation of proto-
oncogenes and tumor suppressor genes control. The accumulation
of these conditions gives the possibility of the biggest frequency of
malignancy. The reviewed articles shows age average similar to this
investigation.”?

The higher frequency of women in this study corresponds to that
the cervix and endometric cancer is one of the main indications of
radiotherapy in the pelvic cavity and therefore greatly affects the
rectum generating radiation proctitis. Gynecological cancer represents
one of the main causes of cancer among female population in Cuba.?!
In this research the sum of cervix cancer and the endometric cancer
accounted more than three-quarter parts of the total sample; however,
the study of Tormo et al.,'”” showed a higher prevalence of prostate
cancer; they reported predominance of male population. These results
are similar to those founded in the study of Zinicola et al.,” & Latorre
et al.,> Meanwhile de la Serna et al.,?”> had a coincidence criteria with
our research, because the female population was their predominant
sample.

The diseases that affect microvasculature are associated with the
radiation proctitis due to they can influence on the injuries become
more serious with a severe clinic expression. In this investigation,
Hypertension and diabetes mellitus were the predominant
microvascular disease. Tormo et al.,’ reported the diabetes and
squeamish cardiopathy prevalence. Latorre et al.,’ describe that
only 62.3% of their patients had some diseases which affected the
microvasculature. About this point of view lots of studies do not make
any references; however, it is thought these conditions increase the
risk to develop later complications or more severe symptoms.>**

The amount of radiotherapy sessions received by patients who
developed radiation proctitis is described in the present study.
Nevertheless, in the studied references the relation between the
exposition to the radiations and the development of the radiation
proctitis is established upon dose of radiotherapy expressed in values
Gy.?15 The details are not known by patients; they are not reported
in the referenced documents. The data known and reported is the total
amount of received sessions, which was described to evaluate its
possible relation with the number of APC sessions needed to achieve
the bleeding resolvability; however a significant association was not
found.

The average time in months between the start of radiation and
the beginning of symptoms is well-collected in different referenced
literature. Zinicola et al.,”® described an average of 25.4 months with a
rank that varies between 6 and 120months. Similar reports were made
by La Serna et al.,”> & Dees et al.,”* with an average of 23.4months
and 22.5months, respectively. All these values show a longer time
between the end of radiation sessions and the appearance of symptoms,
than those reported in our study. Clinic characteristics of patients with
radiation proctitis was another analyzed theme in multiple researches.
Zinicola et al.,* found out that before the endoscopic therapy of 14
patients, only 4 were affected by an often daily bleeding and 3 of
them needed transfusion therapy. These results are similar to those
shown in this actual investigation, although here it is said about the
frequency, not about the severity of the episode. Latorre et al.,’ had a
predominance of cases with moderate bleeding, while Dees et al.,?
reported daily bleeding in all patients (50), 13 had anemia and 6 needed
transfusions. It is very important to make a previous analysis before
endoscopic therapy, because the evaluation of the improvement of
this parameter is a direct marker of the efficacy of the APC therapy.”’
The necessity of transfusion is correlated with the haemoglobin value.
Authors as Tam et al.,?® referred that the percentage of patients needed
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transfusion varies between 10% and 25%.

Tormo et al.," described a haemoglobin mean of11.5g / dl (range
10.9 to 13), higher values than those of the current study. Zinicola
et al,.”? reported that of 14 patients 3 had severe anemia and needed
transfusion. Latorre et al.,’ reported haemoglobin mean values of
11, 3g/L. All these data show higher than those found in the present
study, where the haemoglobin average was below 10 g/L. Endoscopic
features of radiation proctitis has been studied; it was determinated
factors that can predict the efficacy of endoscopic treatment. Latorre
et al.,’ found a great number of cases with less of 50% of the
circumference of the rectum affected, results similar to the present
study; This same group of researchers also found that 29 of 38 patients
(76.3%) showed mucosal friability, higher value than the value of our
report. It was not possible compare the injury extension due to the
form to report this data through the media of length.

Zinicola et al.,” showed in their study that the half of the sample
presented a proctitis grade A, followed by cases with a grade B and
C, results that are contradictory to all those found in our study, where
cases of proctitis grade C were the predominant ones. Authors like
Canard et al.,”” usually assess the severity of lesions according to
the extension in centimeters, the intensity of the symptoms and the
necessity of transfusion, parameters have been analyzed and discussed
in this research.

Tormo et al.,"”” used an average of 2 APC sessions with a range
between 1 and 4. The results were below to those reported in this
series, where the average got over 3 sessions per patient. In other
way, Tam et al.,”® and Tjandra et al.,** described a treatment response
between 2 and 3 sessions made with a small number of complications,
similar to our data. Latorre et al.,’ also reported an average of over 3
sessions; however, de la Serna et al. ?*> lower values according to the
number of APC sessions (mean of 1.9, range 1-4 sessions). Zinicola et
al.,’ reported a mean of 1.5 sessions per patient.

It is very important to know the initial value of haemoglobin
before the first APC session, it is essential to make an accurate
assessment of the patient. Firstly, because the anemia brings a serious
bleeding, so this is a right sign to make an endoscopic therapy, and
secondly, because the increase of the haemoglobin values is a good
parameter which shows the treatment efficacy.”” Tjandra et al.*
and Ravizza et al.,’! reported an increase of the haemoglobin mean
level that varies between 3-4 mg/dl after treatment ending; in our
research the mean recovery of these values was 1.9g/dl. Latorre et al.,’
reported a haemoglobin recovery from11.3g/dL to 14.01g/dL with the
completion of treatment. De la Serna et al.,”> showed an improvement
of hemoglobin values of 1.5 and 1.9g/dl; similar reports to the data
were informed by the present research.

In our study only, a significant association was found. It was
between the number of APC sessions and the percentage of affected
circumference organ, whichmeans: as more circumferential is the injury
(injuries increased number of circumferentially settled), the necessity
to implement many therapeutic sessions to achieve the hemorrhagic
resolvability will be higher. Latorre et al.,” found a strong association
between the percentage of affected mucus circumferentially and the
number of therapeutics sessions when made a bivariable analysis
to establish a relation between the endoscopic aspects and the APC
sessions. They also found that the mucosal friability, in fact, was a
variable that associated a major number of sessions .However, in this
present work a strength of association to this variable was not found.
The authors think if the endoscopic affection is high, so more serious
could be in the clinic injury expression by radiation and the number of
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APC sessions to achieve the resolvability will be higher one. Similar
results are reported by Taieb et al.*?

Tjandra et al.,*® evaluated the correlation between the number of
APC sessions with the severity of bleeding, the level of haemoglobin
and the proctitis extension. They only obtained a significant
statistically result according to the proctitis extension in centimeters
which was not demonstrated in our investigation. Nevertheless, the
Tjandra’s group did not take into account other endoscopic variables
that maybe, have more influence on the assessment of the severity of
the injury and the time of minimum endoscopic treatment to eliminate
radiation injuries and its clinical manifestations. Kaessis et al.,** made
a similar study as Tjandra et al.,* taking into account, as associated
variables the number of APC sessions, the injure extension in cm,
describing also both group that as more injuries, the possibility to
make necessary sessions to eliminate rectum injuries will be high.

Complications of this therapy have been reported by many
researchers, most of them agreeing that it is a safe procedure. In
the present study, the complication percentage was low. They were
slight complications, symptoms that were treated and solved fast
and with little actions. Latorre et al.,® reported that their 38 patients
had rectorrhaegy. They needed to be hospitalized in 1.4% of cases.
Slight complications were appeared. Proctalgy was the predominant
complication. Only 5 patients presented re-bleeding after 6 months
of the treatment ending. These results are higher than those reported
in this investigation. Canard et al.,”” referred one case of massive
rectorrhaegy, being necessary the use of transfusions and sclerotherapy.

Proctalgy was the only adverse effect reported post-treatment
during the first sessionby two patients, which relieved in Sdays. In one
of them, the pain was self-limiting and other needed oral analgesic
treatment only. These data emphasize the safety of the method, due
to their few adverse effects. In the reviewed articles *>* is described
by several authors that the frequency of this complication may range
between 7% and 20%. In the case of the patients studied and reported
in this current research, the complications were auto-limited in the
first week after the APC session. Ravizza et al.,’! found that the
proctalgy was the most frequent complication, appearing in the 14%
of their patients. These authors reported the flow higher than 2Lper
minute, independently of the strength and the time of sessions, which
produce more complications.

Obtained data from the response of the therapy, show the great
effectiveness to solve radiation proctitis symptoms with less amount
of sessions, the lack of serious complications, as the low and auto-
limited frequency of slight complications. All these data gathered to
the easy implementation of the used method and show the factivity of
this therapeutic modality, its safety assurance that guarantee a high
and best control of rectum complications associated to radiotherapy.

Conclusion

Argon plasma coagulation is a good therapy for radiation proctitis
with bleeding resolution and the haemoglobin improvement with
few therapeutic sessions and few adverse effects. The proctalgy was
presented with an easy resolution. The major percentage of affected
circumferential mucusa is associated to the great number of therapeutic
sessions to achieve the injure resolvability and its manifestations.
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