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Abstract

Chronic radiation proctopathy (CRP) is a troublesome complication of pelvic radiotherapy. The most common presentation is rectal bleeding. CRP symptoms interfere with daily activities and decrease quality of life. Rectal bleeding management in patients with CRP represents a conundrum for practitioners. Medical therapy is inef​fec​tive in general and surgical approach has a high morbid-mortality. Endoscopy has a role in the diagnosis, staging and treatment of this disease. Currently available endoscopic modalities are formalin, potassium titanyl phosphate laser, neodymium:yttrium-aluminum-garnet  laser, argon laser, bipolar electrocoagulation (BiCAP), heater probe, band ligation, cryotherapy, radiofrequency ablation and argon plasma coagulation (APC). Among these options, APC is the most promising. 
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INTRODUCTION

Chronic radiation proctopathy (CRP) is recognized as injury to the rectum and/or colon due to radiotherapy for the treatment of pelvic malignancies; it occurs when clinical symptoms persist or appear months to years after therapy (median 6-12 mo). The sigmoid colon may also be affected[1,2]. The term radiation proctitis is a misleading term since epithelial damage to the rectum due to radiation is associated with minimal or no inflammation[1,3]. Cancers of the cervix, prostate, rectum, bladder, testicles and uterus are commonly treated with pelvic irradiation. Among these, prostate malignance is the most frequent[1].

The incidence of CRP has yet to be ascertained due to the lack of prospective studies and variability in the definition and classification systems used for the condition[1,2]. However, it is estimated to range from 2% to 20%[3,4]. The method of radiation delivery is an important predictor of the risk for radiation proctopathy[2,5]. The rate of colorectal complications with brachytherapy is lower compared to external beam radiation[6]. The use of newer conformal radiation therapy techniques maximizes the dosage directed to the tumor while minimizing the dosage of radiation to the rectum[6,7]. CRP may be more frequent in patients with inflammatory bowel disease, diabetes, hypertension or peripheral vascular disease and in those who develop severe acute proctopathy[2].

CRP should be suspected in patients who develop symptoms such as diarrhea, urgency, tenesmus or bleeding, usually 6 mo or more after pelvic radiation exposure. Hematochezia occurs due to oozing from a friable, ischemic mucosa, and the rupture of radiation-induced telangiectasias and can lead to anemia and the need for blood transfusions[1-3,8]. Symptoms are non-specific and the diagnosis requires exclusion of other etiologies of colitis[3,4]. Diagnosis can be confirmed by colonoscopy or sigmoidoscopy[7]. Endoscopic findings of CRP are mucosal pallor, telangiectasias, spontaneous hemorrhage, edema and friability. Less frequent findings are ulcers, strictures and fistulas[9]. A scoring system has been developed for the endoscopic evaluation of radiation proctopathy severity, based on three factors: The presence of fresh blood, the telangiectasia distribution and the surface area involved[10]. Although biopsies are not diagnostic, they can rule out other causes of proctopathy such as inflammatory bowel disease or infection and can grade the mucosal damage[11,12].

TREATMENTS FOR CRP

In patients with CRP, the management should be based upon the severity and pattern of symptoms and experience within the treatment center[13].

Therapy for CRP includes medical, endoscopic and surgical therapies. Medical therapy includes: Use of non-steroidal anti-inflammatory drugs, sucralfate, short chain fatty acids, metronidazole, pentoxifylline, vitamins (A, C and E), and hyperbaric chamber treatment; all have been described with limited success. In a small study, vitamin A also showed some benefits on fun​ctional symptoms[14], although the effect of retinol on rectal bleeding was not evaluated[15]. Enemas of sucralfate are safe and well tolerated and have become the best medical therapeutic option[7,15,16].

The management of patients with symptomatic CRP remains essentially empirical because there are only a few randomized trials, in addition to the difficulty of grading symptoms, endoscopic severity and response to therapy. However, some concepts regarding the management of these patients have been suggested: Treatment for hematochezia is in general better if it involves a sclerosing agent or a topical cautery to obliterate telangiectatic mucosal vessels; non-steroidal anti-inflammatory drugs have a limited role in treatment; large rectal ulcers, strictures, fistulas, abscesses and intractable bleeding generally require sur​gical management[1,15]. However, surgical therapy has high morbidity and mortality rates[16].

ENDOSCOPIC TREATMENTS FOR CRP 

The main objective of endoscopic therapies of CRP is to achieve control of blood loss, leading to improvements in quality of life by reducing the requirement for blood transfusions, iron re​placement and hospital admissions, resolving anemia and hematochezia[10,16]. Endoscopic therapy using potassium titanyl phosphate (KTP) laser, argon laser, neodymium:yttrium-aluminum-garnet (Nd:YAG) laser, BiCAP, heater probe, endoscopic band ligation (EBL), cryotherapy, radiofrequency ablation (RFA) and argon plasma coagulation (APC) have been reported[15,16]. Formalin is a miscellaneous technique with aspects of medical and endoscopic approaches. However, Cullen et al[17] described instilling formalin into the rectum during flexible sigmoidoscopy, and it shall be included in the endoscopic treatment group. Endoscopic treatment can also be used for radiation-related strictures[7].
Formalin therapy 

Formalin therapy for CRP is based on its use in patients with hemorrhagic cystitis[18]. Since Rubinstein's work, in 1986, reported the first successful CRP treatment using a rectal wash with formalin, many authors have published on the treatment of hemorrhagic CRP using this therapy[19]. Formalin functions as a local sclerosant and causes chemical cauterization of telangiectasias. 

According to an email survey with members of the American Society of Colon Rectal Surgeons, formalin is the most popular method to treat CRP. Of the 327 respondents, 85% favored to formalin, while 42% used APC. Only 25% of practitioners reported using sucralfate (more than one modality could be chosen)[20].

Success rates vary from 27% up to 100%[16-23]. This difference can be explained by the wide variability in application technique and concentration[21]. Formalin can be administered as an enema, irrigation in small aliquots, or soaked pledgets of cotton wool applied under rigid sigmoidoscopic, proctoscopic or flexible endoscope guidance[17,22]. Sedation may be needed, but because of pain due to the procedure, most authors reported the use of general anesthesia for this procedure. Formalin therapy can be repeated for two or three more applications until symptomatic improvement, especially with the cessation of rectal bleeding. Ulcers due to formalin application preclude repeating the procedure[18].

Patel et al[19], in a retrospective study, evaluated the combination of oral vitamin A with formalin application. The addition of vitamin A led to a significant decrease in the number of formalin sessions and a significantly shorter time for resolution. Supplementation with vitamin A also has a better success rate in controlling rectal bleeding than formalin alone (94% vs 64%).

There are also two small studies comparing formalin with APC. Yeoh et al[21] suggested that formalin and APC had similar success in managing hemorrhagic CRP. Nevertheless, Alfadhli et al[22] concluded that APC was significantly more effective (78.5% vs 27.2%, P = 0.017) and safer (P = 0.001) than formalin.

The advantages of formalin application include low cost, wide availability and good efficacy in general[23]. Despite this, high rates of complications have been reported, including chemical colitis, anorectal pain, anal and rectal strictures, rectal perforation, fissures, incontinence and diarrhea[16,18]. Further studies are needed to determine the optimal method of delivery.

Laser therapy

Lasers cause thermal destruction by tissue absorption of laser light and have been used to coagulate radia​tion proctopathy related vascular lesions in small retros​pective series. The KTP laser, the Nd:YAG laser and the argon laser have been effectively used for CRP. A laser fiber is advanced into the working channel of a regular endoscope and is activated by the endoscopist, genera​ting several laser pulses. The depth of thermal effect is dependent on the duration of pulses, power setting and light wavelength. Multiple sessions are generally required. Laser therapy usually decreases rectal bleeding, transfusion dependence and the frequency of hospitalization[24,25].

Complications secondary to deeper thermal injury, which include strictures, transmural necrosis, perfora​tions and fistulas, occur in up to 15% of patients. Intervals between sessions of at least a few weeks and using the least amount of energy for ablation are recommended to avoid complications[26].

Chapuis et al[24] described the combination of formalin and Nd:YAG laser in 34 patients with CRP. The patients underwent an endoscopic Nd:YAG laser session and then were treated with formalin application. The authors reported that bleeding ceased in 25 patients (74%) with no major complications.

Compared with other ablative devices, lasers are unwieldy and far more expensive. Other considerations include availability, safety issues and limited por​tability[25]. The use of lasers in the treatment of CRP has declined[27].

Heater probe and BiCAP - contact therapy

BiCAP and heater probe and are contact methods for CRP treatment. The heater probes have Teflon-coated heating components at the extremity of a plastic catheters that deliver standardized energy over set times. The BiCAP probes have pair of electrodes (negative and positive) at its end through which current is passed using the tissue as a conduction surface[3,16]. No current is passed through the tissues to either a distant or local electrode; for this reason, the induced electromagnetic field is insignificant[28]. Both devices are directed in the setting of active bleeding[16]. In contrast to BiCAP, heater probe mucosal injury is based on direct heat application rather than electrical current. Both probes have an irrigation port[25].

The heater probe and BiCAP have advantages. They cause less tissue injury (in comparison to laser therapy), permit tangential application of cautery, and are both are relatively inexpensive and widely accessible[11]. They are also considered the best methods to use in patients with electronic devices, such as pacemakers and defibrillators[28]. The disadvantage of both methods is char formation on the tip of the probe, requiring catheter retrieval and repeated cleaning[7,11,16]. 

In a randomized prospective trial by Jensen et al[29], 21 patients with chronic recurrent hematochezia and anemia due to CRP were followed for 12 mo. Nine patients were treated with heater probe and 12 with BiCAP (power of 10-15 W). A median of four sessions was required. Severe bleeding episodes were significantly reduced after BiCAP (75% vs 33%) and heater probe (67% vs 11%) treatment without a statistically significant difference between the methods. The decreased rate of bleeding was accompanied by hematocrit improvement in both groups. There were no major complications.

A retrospective study evaluated 55 patients treated with three sessions of BICAP (power of 30 W) and sucralfate enemas. The authors concluded that BICAP was effective in stopping bleeding from telangiectasias, decreasing recurrence, hospital stay and blood require​ments (especially in the group of more severe patients). Unfortunately, there were no comments about compli​cations and follow-up in this study[30].

We recently published a prospective randomized trial comparing APC and BiCAP for rectal bleeding due to CRP. Fifteen patients were enrolled in each group. BiCAP was performed using a 7Fr Gold probe (Wilson-Cook, Winston-Salem, United States) and a high frequency generator (ERBE ICC 200; Electromedizin, Tubingen, Germany). The power setting was 50 W. Coagulation was achieved by applying light pressure with the probe directly into each telangiectasia. Success was considered as the eradication of all abnormal vessel, and failure as the requirement for more than seven sessions or the need for other therapeutic modality. The complete eradication success rate was 93.3% for BiCAP after a mean of 2.9 sessions, vs 80% at 3.7 sessions for APC (P > 0.05). Ten of 15 (66.7%) patients had minor complications, mainly transitory anal and abdominal pain. One developed symptomatic stenosis (successfully managed with a fecal emollient). Five patients presented major or hemorrhagic complications (two patients had both minor and major complications). There were no statistical differences between the groups regarding complications when categorized as major (P = 0.169) or minor (P = 0.068). Nevertheless, the total rate of complications was significantly higher in the BiCAP group (P = 0.003, with power 97.4%). No other more severe adverse events, such as fistulas, extensive necrosis, bowel explosion or perforations were noticed in this study. The frequency of complications was evidently superior than those reported so far. Many potential factors can account for such a difference: Most prior studies have been retrospective and underestimated the real incidence of complications; in our study, BiCAP was used at a higher power setting; our patients had a meticulous follow-up; most of the complications were minor and all of them were managed on an outpatient basis. We concluded that APC and BiCAP are both effective for hemorrhagic CRP. There are probably no significant differences between the two methods. Even though, APC seemed to be safer than BiCAP in our study, further research with a larger sample size is necessary to assess complication rates and determines the best therapeutic choice[31].

Endoscopic band ligation

Endoscopic band ligation (EBL) was introduced in 1986 and is currently considered the endoscopic method of choice for the prevention of esophageal varices bleeding[32]. As far as we know, there is only one paper published on the use of EBL as a treatment for CRP[33]. The authors reported one patient who had been treated with APC sessions with no success. EBL was performed with a gastroscope and a standard multiband ligation kit. Three bands were placed in the first session and two during the second session (interval of 20 d between the first and second sessions). The procedure was well tolerated. A lower gastrointestinal endoscopy 45 d after the completion of treatment showed no evidence of ongoing CRP[33]. This was the first experience using this technique, and more data are needed to make further conclusions. 

Cryotherapy
Cryospray ablation, similar to APC, is a non-contact therapeutic method by the application of liquid nitro​gen or carbon dioxide gas at extremely cold tempera​tures[8,16]. Cryoablation has been used to treat eso​phageal early cancer and high-grade dysplasia[8]. Limited data exist on the efficacy of this technique for treating vascular lesions[25]. In a few studies, endoscopic cryoablation was performed in patients with CRP[34-38]. 

Cryotherapy is performed with a catheter passed through the working channel and its tip is positioned around 0.5 to 1.0 cm from the end of the scope. The spray is applied for 5 s directly onto the mucosa. The freeze/thaw cycle is repeated for a total of three series (total of 15 s) per involved area. A decompression tube with ports spanning the distal 35-40 cm is inserted over a Savary-like guide wire. Suction via the decompression tube is applied for the period of cryospray application to protect against over-insufflation[8,35]. Despite this care, one patient was reported with a cecal perforation caused by malfunction of the decompression tube. For this reason, the procedure was adapted to reduce treatment time and carry out full colonoscopy after the cryotherapy for bowel decompression[35]. Difficulties include the field of view with frosting of the lens, and management around the decompression tube. Using a friction-fit mucosectomy cap reduces the chance that the catheter will adhere to the surface and improves access to difficult areas[39].

The required number of sessions ranges from one to four. In one study, the endoscopic score considerably improved, as well as hematochezia and rectal pain. Symptomatic improvement was observed in 80% of patients[35].

The cryospray generators currently on the market are more cumbersome and less mobile than most APC and the radiofrequency units, and need maintaining a supply of liquid nitrogen, which lasts around 2 wk in the holding tank. Therefore, therapies for rare findings, mainly in a lower volume service, may be more difficult. One possible advantage of cryospray over the heat-generating ablative techniques is that colonic lavage is not required to reduce the probability of gas ignition. However, studies in animals showed that the depth of tissue de​struction may be deeper with cryospray than that achieved by RFA, and it is unknown whether this could lead to fistulas, ab​scesses and strictures or whether cryospray is inherently less prone to such complications. Furthermore, the quickly expanding gas requires adequate venting, which may be difficult for proximal lesions in the sigmoid[16].

Studies using cryospray for CRP remain experi​mental and anecdotal. These initial case reports support the use of cryotherapy for the treatment of CRP. In spite of this, there has been no prospective study compar​ing cryotherapy with other methods such as APC, regarding the durability of results, safety and efficacy. Supplementary research is required to confirm the superiority or even utility of cryospray[16].

RFA

RFA is a newer endoscopic technique. The Halo RFA system uses two different types of probes with a closely spaced arrangement of electrodes, which thermally ablate tissue. The depth of injury (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 90° Halo catheter to provide circum​ferential or more focused ablation[40]. The FDA (United States Food and Drug Administration) approved the RFA for the treatment of Barrett’s esophagus and for gastric hemostatic applications. RFA reaches large areas in a superficial way, suggesting that analogous benefits could be applied in the rectum and colon[41]. 

Recently, a number of studies have evaluated the safety and efficacy of RFA for CRP treatment[40-45]. RFA is generally performed on outpatients using a single use Halo90 electrode catheter (BARRx/Covidien, Sunnyvale, United States) that is passed through a standard gastroscope. A gastroscope is used instead of a colonoscope because Halo devices are designed for a gastroscope, and because retroflexion is easier using a gastroscope, especially with the RFA catheter attached. During the ablation procedure, the Halo90 catheter is mounted in the 6 o’clock position (as opposed to the 12 o’clock location usually used for the ablation of Barrett’s esophagus). To promote hemostasis, the coagulum in treated areas is not scraped off. The endoscope and device are removed for cleaning every eight applications in order to preserve electrode surface effectiveness for subsequent areas treatment. Ablations are performed about 1 mm proximal to the dentate line (to prevent sensory injury to the anal mucosa) and restricted to a short length (less than 6 cm to the dentate line). The procedure is repeated as needed until complete rectal mucosa ablation is achieved. Based on prior studies, an energy density of 12-15 J/cm2 at a power density of 40 W/cm2 was selected, which showed no transmural damage at these settings[8,41,43].

Generally, the procedure is well tolerated with mild anorectal pain was reported in 12% of sessions. One of 39 patients presented with significant anorectal bleeding (endoscopic exam demonstrated arterial-like hemorrhage from a vessel in a shallow erosion at a place of excessive ablation) and was treated with a single hemostatic clip[41]. After one or two RFA sessions, hemostasis was achieved with a significant decrease in clinical symptoms and an increase in the hemoglobin concentration[8,41,43]. Thus, RFA seems to be safe and effective to treat CRP. The benefits of RFA include re-epithelialization with the prevention of rebleeding without stenosis and ulceration that may be more frequently observed in other thermal methods. The narrowly spaced bipolar array of the RFA catheter confines the radiofrequency energy penetration, restricting the RFA lesion to the superficial mucosa, in this manner avoiding deep tissue injury. In conclusion, RFA permits much broader areas of tissue to be treated at the same time compared to the point-by-point approach required with the bipolar or heater probes, or even with APC. Similar to APC, the equipment is transportable and can be utilized in different places. The BARRx units also deliver a consistent energy to the surface by using a well defined and a reproducible ramp-up of energy. This diminishes the likelihood of over-treatment and operator-dependence that may lead to ulcerations or perforations[16]. However, despite these theoretical advantages, some statements should be made before RFA is considered the treatment of choice for CRP. First of all, these studies were retrospective and conclusions are limited by the lack of a control group. They were also non-powered and even considering all published works, only a few dozen patients with CRP have been treated with RFA. Another important limitation is that no sigmoid or proximal rectal lesions were ablated, thus safety in those areas (with a thinner wall) remains uncertain. The cost of the RFA energy generator (applicable in only a few indications) and the price of the Halo catheter can be another drawback. Therefore, additional controlled studies are required to compare RFA to other therapeutic modalities for CRP.

APC

APC is a non-contact thermal method using ionized argon gas to deliver a monopolar high-frequency cur​rent, which efficiently coagulates tissue. APC is applied to tissue until a white coagulum appears, and then the endoscope and catheter are maneuvered in a vertical or circumferential linear pattern to coagulate additional tissue. The depth of tissue destruction is limited due to increased resistance and decreased current flow through coagulated tissue[39]. Once the tip makes contact with the target tissue, it works as a monopolar probe and it can cause deeper damage. And contact between the tissue and tip may also result in the infusion of extraluminal or submucosal gas. Due to repeated contact with the mucosa, a coagulum may also develop on the extremity of the catheter, which needs intermittent removal of the probe for manual cleaning[25].

The second-generation equipment (VIO/APC2) integ​rates numerous improvements over the first-gen​eration device. The total effectiveness of the method was improved by 30% ± 50%, so lower power settings can be utilized to create the same thermal effects and, conversely, the same power settings may produce deeper and more extensive tissue injury than expected. Three different modes are now available on the apparatus: Forced, pulsed and precise. Forced mode provides continuous output and corresponds to the settings on the earlier system. Pulsed mode delivers an intermittent current with two alternative effects: Effect 1 pulses nearly every second with a higher energy output following each pulse, while effect 2 pulses around 16 times per second with a lower energy output per pulse. The latter may be preferred when superficial treatment of large surface areas is desired. Precise mode uses an integrated regulation system to control the flow. This results in a more superficial depth of damage compared to the other settings[39].

APC has been used to treat a wide spectrum of bleeding lesions in the gastrointestinal tract[25]. How​ever, CRP is really a niche for APC[46]. An impressive number of studies evaluated APC efficacy and safety for the treatment of CRP, with more than 500 patients enrolled[15,21,31,47-52]. Thus, APC is certainly the best-studied technique in the management of this disease. Nevertheless, until now, there has been no consensus regarding the best APC settings (gas flow rate and power). Power settings reported in the literature range from 25-80 W and flow from 0.6-2.5 L/min[8,15]. Gheorghe et al[53] compared two different power settings: 23 patients were treated with 60 W and 19 patients with 50 W. They concluded that there was no statistical significance concerning the efficacy and safety of APC application between the 60 W and 50 W power setting, although rectal stenosis was described only in patients treated with the higher power setting. Sato et al[52] using a porcine rectal wall ex vivo, found that the optimal setting was 40 W with 1.2 L/min gas flow and a two-s application, which was enough to treat submucosal vessels but did not affect the muscle layer. 

More spread lesions commonly need repeated applications per session and several treatments. The mean number of sessions varies from 1 to 3.7 with a calculated overall cumulative mean of 2.13 sessions per patient (median: 2)[16,31]. APC session intervals range from every 2 d to every 8 wk[15,16]. APC improves rectal bleeding in 80%-90% of cases as well as symptoms of tenesmus, diarrhea and urgency in 60%-75% of cases[16]. Follow-up ranged from 2 to 60 mo[15]. Recurrences have been reported, which responded to additional rounds of APC therapy[16,31].

Ulcers after APC can be considered an effect of thermal injury to al​ready damaged, compromised more fragile and tissue, with poorer healing. Ulcer incidence may be affected by the flow rate and power settings of the argon gas, way of application, inter​val between sessions, and number of sessions subse​quent to ulcer development, which may delay ulcer healing due to repeated thermal damage. The fact that rectal ulcers are not clinically problematic denotes they should not be considered a complication or an absolute contraindication to APC, nor do they necessarily need any further endoscopic follow-up[16,54]. However, it is advisable that in the presence of a large ulcer (> 1.0 cm), treatment should be delayed. 
The overall reported complication rate with APC has been variable[16], probably due to the lack of a standard technique, variation in the criteria for defining complications and different follow-up periods. The most common procedure-related com​plication is rectal or anal pain with or without tenesmus, which is most probable to occur following treatment near the dentate line, and habitually resolves spontane​ously within a few days, with or without regular analgesics[16,31]. A method described by Coriat et al[55], using a transparent cap attached to colonoscope tip, improved visualization of the upper part of the anal canal and of low rectal lesions without retroflexion and a proper distance for safe and effective APC use. Vagal symptoms, cramping and abdominal bloating related to luminal distension have also been reported. One potential drawback of using APC is the risk of excessive bowel distention from the quick instillation of argon gas. It is recom​mended that, whenever available, a two-channel endoscope should be utilized so that the insufflated argon gas can be removed periodically, associated with a low flow rate[16]. 

Overall, the frequency of asymptomatic rectal strictures is 4.3%[16]. Although some eschew treating in a circumferential manner to avoid stricture formation, the results of Villavicencio et al[56] seem to indicate otherwise. It is likely that the long trawl back technique is more associated with rectal strictures than single-shot procedures with separated spots[57-59]. Ben-Soussan et al[59] reported three cases of colonic explosion in two poorly prepared patients. The pathophysiology of the explosion remains unclear but an accumulation of bowel gas (methane and hydrogen) at potentially explosive concentrations due to poor preparation could be the cause. Theoretically, intestinal gas produ​ction could also be influenced by the presence of fermentable products in the administered enema. In the Ben-Soussan study[59], the enema used (disodium phosphate and monosodium phosphate) did not contain any fermentable agent likely to increase gas production and facilitate colonic explosion. Thus, these authors concluded that rather than the type of preparation, the presence of stools above the telangiectasias constituted the main risk. In our previous study, we also used enema preparation before the APC session and did not encounter any colonic explosions[31]. As far as we know, no other explosions have been recently reported in the literature. 
Bacterial translocation of endogenous microbial flora into the bloodstream may occur during any endoscopic procedure. We prospectively evaluated the frequency of bacteremia following APC during CRP treatment. A total of 21 patients were included and 30 APC sessions were performed. Bacteremia was found in two patients (6.67%). In one case, the isolated bacterium was Staphylococcus hominis, and regarded as a contaminant. Another patient had two different microorganisms (Rhodotorula sp. and Streptococcus bovis). None had infectious symptoms[50].

There are few comparative studies using APC. One of them compared two different power settings[53] and the other compared oral sucralfate with placebo following APC; the authors stated that additional sucralfate treatment did not influence clinical or endoscopic out​comes[49]. Only four studies have compared APC with other therapy for CRP. Two compared APC with formalin (vide formalin section)[21,22], one with hyperbaric oxy​gen[48] and our study assessed APC vs BiCAP (see contact method)[31]. The results of these preliminary studies show that APC is at least as effective and safer than other treatments. However, more comparative studies with larger series, especially between APC and the newest techniques (RFA and cryotherapy) are needed for definite conclusions. 

DISCUSSION

CRP is a troublesome complication with an adverse effect on quality of life. The most common complaint is rectal bleeding. Most available data come from uncontrolled, undersized studies with short-term follow-up. Satisfactorily powered, randomized trials comparing different modalities are lacking, and an optimal management strategy has yet to be determined. 

Vitamin A had some benefits on functional symp​toms, but has not been studied regarding blood loss. Sucralfate enema seems to be the best medical therapy and is well tolerated and secure[15,16]. There is not enough data to support the use of other medical options in daily practice[1-3,8]. Surgical management is associated with high morbidity and mortality and should be considered a last resort. Fewer than 10% of patients eventually require surgery, which is usually for intractable bleeding, perforations, strictures and fistulas[6,7]. In this scenario, endoscopic treatment is becoming increasingly popular[31].

Besides the therapeutic aspects, endoscopy plays a role in diagnosis and grading and in ruling out another sources of bleeding, especially malignancy[3,4,11] Full colonoscopy is recommendable for all patients with rectal bleeding. Due to the risk of fistula formation, rectal biopsies should be performed judiciously. If necessary, they should be directed to the lateral and posterior walls to avoid irradiated areas[11].

Patients considered to be ideal candidates for endo​scopic treatment are those with transfusion dependency, chronic hematochezia, refractory to medical manage​ment, no tumor recurrence, no other bleeding source, and no fistulas, ulcerations or strictures[18]. It is still controversial that patients with occasional hemorrhage without anemia should be treated endoscopically. We think that at least one endoscopic session during the first diagnostic colonoscopy is a reasonable approach. Presumably, it will resolve once and for all these milder cases[60]. Of course, this and subsequent treatments (if necessary) should be tailored to the patient’s pre​ferences. 

Nowadays, we agree with other authors in advocating a four to 6 wk interval between sessions[46,59,61]. It is likely that the ischemic rectal mucosa needs this minimal amount of time to recover from thermal or chemical injury[1-3,8]. We agree with John Lee[46] that repeating endoscopy is not necessary in the absence of symptoms. 

Good bowel preparation is crucial for endoscopic therapy. We currently recommend complete anterograde bowel preparation for all treatment sessions. Because enemas can cause trauma to a friable mucosa, and many patients with CRP have fecal incontinence[21], retrograde preparation may be more difficult and provide worse results. Because feces above the lesions are the main risk for bowel explosion[59], in cases of poor preparation, the procedure should be postponed or vigorous washing must be done. In the presence of significant oozing, adrenaline solution (1:10000) should be sprayed over the mucosal surface[31].

Like other invasive procedures, there is a debate about antibiotic, antiplatelet and anticoagulant prophy​laxis with endoscopic therapy for CRP. The current American Society for Gastrointestinal Endoscopy  guide​lines do not mention the use of antibiotics in this patient condition (CRP) nor in this procedure (endo​s​copic ablation)[62]. Tam et al[57] suggested the use of antibiotics for immunocompromised patients before APC for CRP. Postgate et al[63] made this recom​mendation for all patients. However, in our study, the incidence of bacteremia after APC for CRP was low (6.67%), similar to the mean frequency of bacteremia associated with colonoscopy in the literature (4.4%). Therefore, APC for CRP may be considered a low-risk method regarding infectious complications, and does not demand the prophylactic administration of antibiotics[50]. Unfortunately, until now, no other study like ours has been done with other endoscopic techniques for CRP. Chruscielewska-Kiliszek et al[47] suggested that antiplatelet drugs can play a protective role against ulcer formation after APC. In our study, we found a negative impact of antiplatelet medication, with a statistically significant higher number of APC sessions being required to eradicate telangiectasias in patients using aspirin (P = 0.047) (unpublished data). Kaassis et al[61] also reported a higher number of treatments in patients using anticoagulants. In the Karamanolis et al[64]’s study recurrence was higher in those using an anticoagulant or aspirin (P = 0.02). The present European Society of Gastrointestinal Endoscopy guidelines recommend that clopidogrel or aspirin can be continued in patients undergoing APC for vascular lesions (recommendation grade C). In the lack of appropriate studies, no recom​mendation can be made for patients taking a com​bination of thienopyridines and aspirin[65].

Another issue is whether concomitant medical treatment improves the results of endoscopic treatment. Patel el al[19] demonstrated that adding vitamin A enhances the effectiveness of formalin application (see the section on formalin treatment). On the other hand, combined oral sucralfate for 4 wk with APC was not better than APC alone in improving the overall disease severity score (see APC section)[49]. Two possible reasons for the absence of an effect of sucralfate are the short-term period of use and the oral route. Kochhar et al[66] identified a good response with enemas with a 77% response in 4 wk and 92% response in 16 wk. Studies using oral vitamin A and sucralfate enemas (or both) for longer periods in association with different endoscopic modalities are welcome, especially in patients with intractable bleeding. 

Intractable bleeding is traditionally managed surgi​cally. Nonetheless, when surgery is needed, most studies have demonstrated poor outcomes (because a diversion rarely controls the bleeding completely), as well as high complication (15%-80%) and mortality (3%-9%) rates[6]. Therefore non-surgical strategies are desirable. Some authors described the success of a second endoscopic modality when the first one had failed[22,33,56,67]. So a cross-over (two endoscopic methods) or a combined (medical plus endoscopic treatments - see above) schemes may avoid surgery in some patients. 

A variety of endoscopic techniques for treating CRP were evaluated and discussed in this review. The choice of treatment should be based on the availability and experience of each center[13]. If there is more than one method at hand, some considerations can be made. Laser therapy is an obsolete technology and should be abandoned. Contact methods, especially BiCAP, are very well indicated for patients with pacemakers and other implantable devices. The best way to use formalin is still unknown. More studies with EBL, cryoablation and RFA are still needed. APC has emerged as the front-runner due to its ease of use, affordability, better-defined settings, efficacy and safety. Perhaps in the future, the results of the second generation APC device will improve further.

REFERENCES

1
Hong JJ, Park W, Ehrenpreis ED. Review article: current therapeutic options for radiation proctopathy. Aliment Pharmacol Ther 2001; 15: 1253-1262 [PMID: 11552895 DOI: 10.1046/j.1365-2036.2001.01075.x]

2
Tagkalidis PP, Tjandra JJ. Chronic radiation proctitis. ANZ J Surg 2001; 71: 230-237 [PMID: 11355732 DOI: 10.1046/j.1440-1622.2001.02081.x]

3
Johnston MJ, Robertson GM, Frizelle FA. Management of late complications of pelvic radiation in the rectum and anus: a review. Dis Colon Rectum 2003; 46: 247-259 [PMID: 12576899 DOI: 10.1007/s10350-004-6530-4]

4
Leiper K, Morris AI. Treatment of radiation proctitis. Clin Oncol (R Coll Radiol) 2007; 19: 724-729 [PMID: 17728120 DOI: 10.1016/j.clon.2007.07.008]

5
Smith S, Wallner K, Dominitz JA, Han B, True L, Sutlief S, Billingsley K. Argon plasma coagulation for rectal bleeding after prostate brachytherapy. Int J Radiat Oncol Biol Phys 2001; 51: 636-642 [PMID: 11597803 DOI: 10.1016/S0360-3016(01)01704-7]

6
Do NL, Nagle D, Poylin VY. Radiation proctitis: current strategies in management. Gastroenterol Res Pract 2011; 2011: 917941 [PMID: 22144997 DOI: 10.1155/2011/917941]

7
Sarin A, Safar B. Management of radiation proctitis. Gastroenterol Clin North Am 2013; 42: 913-925 [PMID: 24280407 DOI: 10.1016/j.gtc.2013.08.004]

8
Karamanolis G, Psatha P, Triantafyllou K. Endoscopic treatments for chronic radiation proctitis. World J Gastrointest Endosc 2013; 5: 308-312 [PMID: 23858374 DOI: 10.4253/wjge.v5.i7.308]

9
Denton AS, Andreyev HJ, Forbes A, Maher EJ. Systematic review for non-surgical interventions for the management of late radiation proctitis. Br J Cancer 2002; 87: 134-143 [PMID: 12107832 DOI: 10.1038/sj.bjc.6600360]

10
Zinicola R, Rutter MD, Falasco G, Brooker JC, Cennamo V, Contini S, Saunders BP. Haemorrhagic radiation proctitis: endoscopic severity may be useful to guide therapy. Int J Colorectal Dis 2003; 18: 439-444 [PMID: 12677457 DOI: 10.1007/s00384-003-0487-y]

11
Nostrant T. Clinical manifestations, diagnosis, and treatment of radiation proctitis (Up To Date [database on the Internet]. Wolters Klumer. 2015). Available from: URL: http://www.uptodate.com/contents/clinical-manifestations-diagnosis-and-treatment-of-radiation-proctitis

12
Goldner G, Tomicek B, Becker G, Geinitz H, Wachter S, Zimmermann F, Wachter-Gerstner N, Reibenwein J, Glocker S, Bamberg M, Feldmann H, Pötzi R, Molls M, Pötter R. Proctitis after external-beam radiotherapy for prostate cancer classified by Vienna Rectoscopy Score and correlated with EORTC/RTOG score for late rectal toxicity: results of a prospective multicenter study of 166 patients. Int J Radiat Oncol Biol Phys 2007; 67: 78-83 [PMID: 17189064 DOI: 10.1016/j.ijrobp.2006.08.055]

13
Colwell JC, Goldberg M. A review of radiation proctitis in the treatment of prostate cancer. J Wound Ostomy Continence Nurs 2000; 27: 179-187 [PMID: 10814951 DOI: 10.1016/S1071-5754(00)90056-1]

14
Ehrenpreis ED, Jani A, Levitsky J, Ahn J, Hong J. A prospective, randomized, double-blind, placebo-controlled trial of retinol palmitate (vitamin A) for symptomatic chronic radiation proctopathy. Dis Colon Rectum 2005; 48: 1-8 [PMID: 15690650 DOI: 10.1007/s10350-004-0821-7]

15
Hanson B, MacDonald R, Shaukat A. Endoscopic and medical therapy for chronic radiation proctopathy: a systematic review. Dis Colon Rectum 2012; 55: 1081-1095 [PMID: 22965408 DOI: 10.1097/DCR.0b013e3182587aef]

16
Rustagi T, Mashimo H. Endoscopic management of chronic radiation proctitis. World J Gastroenterol 2011; 17: 4554-4562 [PMID: 22147960 DOI: 10.3748/wjg.v17.i41.4554]

17
Cullen SN, Frenz M, Mee A. Treatment of haemorrhagic radiation-induced proctopathy using small volume topical formalin insti​llation. Aliment Pharmacol Ther 2006; 23: 1575-1579 [PMID: 16696805 DOI: 10.1111/j.1365-2036.2006.02920.x]

18
Ramage J, Gostout C. Endoscopy Treatment of Chronic Radiation Proctopathy. Techniques in Gastrointestinal Endoscopy 2003; 5: 155-159 [DOI: 10.1053/j.tgie.2003.10.007]

19
Patel P, Subhas G, Gupta A, Chang YJ, Mittal VK, McKendrick A. Oral vitamin A enhances the effectiveness of formalin 8% in treating chronic hemorrhagic radiation proctopathy. Dis Colon Rectum 2009; 52: 1605-1609 [PMID: 19690489 DOI: 10.1007/DCR.0b013e3181afbe3a]

20
Hawkins M, Billingham R, Bastawrous A. Hemorrhoid mana​gement in patients with radiation proctitis. Int J Colorectal Dis 2012; 27: 1673-1677 [PMID: 22714783 DOI: 10.1007/s00384-012-1512-9]

21
Yeoh E, Tam W, Schoeman M, Moore J, Thomas M, Botten R, Di Matteo A. Argon plasma coagulation therapy versus topical formalin for intractable rectal bleeding and anorectal dysfunction after radiation therapy for prostate carcinoma. Int J Radiat Oncol Biol Phys 2013; 87: 954-959 [PMID: 24113059 DOI: 10.1016/j.ijrobp.2013.08.034]

22
Alfadhli AA, Alazmi WM, Ponich T, Howard JM, Prokopiw I, Alaqeel A, Gregor JC. Efficacy of argon plasma coagulation compared to topical formalin application for chronic radiation proctopathy. Can J Gastroenterol 2008; 22: 129-132 [PMID: 18299729]

23
Cotti G, Seid V, Araujo S, Souza AH, Kiss Dr, Habr-Gama A. Conservative therapies for hemorrhagic radiation proctitis: a review. Rev Hosp Clin Fac Med Sao Paulo 2003; 58: 284-292 [PMID: 14666326 DOI: 10.1590/S0041-87812003000500008]

24
Chapuis P, Dent O, Bokey E, Galt E, Zelas P, Nicholls M, Yuile P, Mameghan H. The development of a treatment protocol for patients with chronic radiation-induced rectal bleeding. Aust N Z J Surg 1996; 66: 680-685 [PMID: 8855923]

25
Rodriguez SA, Adler DG, Chand B, Conway JD, Diehl DL, Kantsevoy SV, Kwon RS, Mamula P, Shah RJ, Song LM, Tierney WM. Mucosal ablation devices. Gastrointest Endosc 2008; 68: 1031-1042 [PMID: 19028211 DOI: 10.1016/j.gie.2008.06.018]

26
Swaroop VS, Gostout CJ. Endoscopic treatment of chronic radiation proctopathy. J Clin Gastroenterol 1998; 27: 36-40 [PMID: 9706767 DOI: 10.1097/00004836-199807000-00007]

27
Mendenhall WM, McKibben BT, Hoppe BS, Nichols RC, Henderson RH, Mendenhall NP. Management of radiation proctitis. Am J Clin Oncol 2014; 37: 517-523 [PMID: 23241500 DOI: 10.1097/COC.0b013e318271b1aa]

28
Petersen BT, Hussain N, Marine JE, Trohman RG, Carpenter S, Chuttani R, Croffie J, Disario J, Chotiprasidhi P, Liu J, Somogyi L. Endoscopy in patients with implanted electronic devices. Gastrointest Endosc 2007; 65: 561-568 [PMID: 17383453 DOI: 10.1016/j.gie.2006.09.001]

29
Jensen DM, Machicado GA, Cheng S, Jensen ME, Jutabha R. A randomized prospective study of endoscopic bipolar electrocoa​gulation and heater probe treatment of chronic rectal bleeding from radiation telangiectasia. Gastrointest Endosc 1997; 45: 20-25 [PMID: 9013165]

30
Castro Ruíz JM, Hernández Guerrero A, Sobrino Cossio S, Alonso O, Rivero Trejo L. [Bipolar electrocoagulation in patients with persistent hemorrhage secondary to second degree postradiation proctopathy]. Rev Gastroenterol Mex 2003; 68: 207-214 [PMID: 14702933]

31
Lenz L, Tafarel J, Correia L, Bonilha D, Santos M, Rodrigues R, Gomes G, Andrade G, Martins F, Monaghan M, Nakao F, Libera E, Ferrari AP, Rohr R. Comparative study of bipolar eletrocoagulation versus argon plasma coagulation for rectal bleeding due to chronic radiation coloproctopathy. Endoscopy 2011; 43: 697-701 [PMID: 21611944 DOI: 10.1055/s-0030-1256467]

32
Bonilha DQ, Lenz L, Correia LM, Rodrigues RA, de Paulo GA, Ferrari AP, Della Libera E. Propranolol associated with endoscopic band ligation reduces recurrence of esophageal varices for primary prophylaxis of variceal bleeding: a randomized-controlled trial. Eur J Gastroenterol Hepatol 2015; 27: 84-90 [PMID: 25397691 DOI: 10.1097/MEG.0000000000000227]

33
Mangiavillano B, Morandi E, Viaggi P, Arena M, Masci E. Rectal band ligation for treatment of extensive chronic hemorrhagic radiation proctitis. Endoscopy 2012; 44 Suppl 2 UCTN: E375 [PMID: 23012030 DOI: 10.1055/s-0032-1310062]

34
Moawad FJ, Maydonovitch CL, Horwhat JD. Efficacy of cryospray ablation for the treatment of chronic radiation proctitis in a pilot study. Dig Endosc 2013; 25: 174-179 [PMID: 23362977 DOI: 10.1111/j.1443-1661.2012.01355.x]

35
Hou JK, Abudayyeh S, Shaib Y. Treatment of chronic radiation proctitis with cryoablation. Gastrointest Endosc 2011; 73: 383-389 [PMID: 21295650 DOI: 10.1016/j.gie.2010.10.044]

36
Battish R, Shah H, Shaib Y. Short-term follow-up of Cryoablation treatment for radiation proctitis. Am J Gastroenterol 2009; 104: S390

37
Pasricha PJ, Hill S, Wadwa KS, Gislason GT, Okolo PI, Magee CA, Canto MI, Kuo WH, Baust JG, Kalloo AN. Endoscopic cryotherapy: experimental results and first clinical use. Gastrointest Endosc 1999; 49: 627-631 [PMID: 10228263 DOI: 10.1016/S0016-5107(99)70393-7]

38
Kantsevoy SV, Cruz-Correa MR, Vaughn CA, Jagannath SB, Pasricha PJ, Kalloo AN. Endoscopic cryotherapy for the treatment of bleeding mucosal vascular lesions of the GI tract: a pilot study. Gastrointest Endosc 2003; 57: 403-406 [PMID: 12612530 DOI: 10.1067/mge.2003.115]

39
Dumot JA, Greenwald BD. Argon plasma coagulation, bipolar cautery, and cryotherapy: ABC’s of ablative techniques. Endoscopy 2008; 40: 1026-1032 [PMID: 19065487 DOI: 10.1055/s-0028-1103414]

40
Patel A, Pathak R, Deshpande V, Patel SH, Wickremesinghe PC, Vadada D. Radiofrequency ablation using BarRx for the endoscopic treatment of radiation proctopathy: a series of three cases. Clin Exp Gastroenterol 2014; 7: 453-460 [PMID: 25525377 DOI: 10.2147/CEG.S66534]

41
Rustagi T, Corbett FS, Mashimo H. Treatment of chronic radiation proctopathy with radiofrequency ablation (with video). Gastrointest Endosc 2015; 81: 428-436 [PMID: 24973172 DOI: 10.1016/j.gie.2014.04.038]

42
Pigò F, Bertani H, Manno M, Mirante VG, Caruso A, Conigliaro RL. Radiofrequency ablation for chronic radiation proctitis: our initial experience with four cases. Tech Coloproctol 2014; 18: 1089-1092 [PMID: 24915942 DOI: 10.1007/s10151-014-1178-0]

43
Dray X, Battaglia G, Wengrower D, Gonzalez P, Carlino A, Camus M, Adar T, Pérez-Roldán F, Marteau P, Repici A. Radiofrequency ablation for the treatment of radiation proctitis. Endoscopy 2014; 46: 970-976 [PMID: 25290097 DOI: 10.1055/s-0034-1377756]

44
Eddi R, Depasquale JR. Radiofrequency ablation for the treatment of radiation proctitis: a case report and review of literature. Therap Adv Gastroenterol 2013; 6: 69-76 [PMID: 23320051 DOI: 10.1177/1756283X12456895]

45
Nikfarjam M, Faulx A, Laughinghouse M, Marks JM. Feasibility of radiofrequency ablation for the treatment of chronic radiation proctitis. Surg Innov 2010; 17: 92-94 [PMID: 20504783 DOI: 10.1177/1553350610365701]

46
Lee J. Radiation proctitis--a niche for the argon plasma coagulator. Gastrointest Endosc 2002; 56: 779-781 [PMID: 12437014]

47
Chruscielewska-Kiliszek MR, Rupinski M, Kraszewska E, Pachlewski J, Regula J. The protective role of antiplatelet treatment against ulcer formation due to argon plasma coagulation in patients treated for chronic radiation proctitis. Colorectal Dis 2014; 16: 293-297 [PMID: 24138319 DOI: 10.1111/codi.12465]

48
Alvaro-Villegas JC, Sobrino-Cossío S, Tenorio-Téllez LC, de la Mora-Levy JG, Hernández-Guerrero A, Alonso-Lárraga JO, Vela-Chávez T. Argon plasma coagulation and hyperbaric oxygen therapy in chronic radiation proctopathy, effectiveness and impact on tissue toxicity. Rev Esp Enferm Dig 2011; 103: 576-581 [PMID: 22149559 DOI: 10.4321/S1130-01082011001100004]

49
Chruscielewska-Kiliszek MR, Regula J, Polkowski M, Rupinski M, Kraszewska E, Pachlewski J, Czaczkowska-Kurek E, Butruk E. Sucralfate or placebo following argon plasma coagulation for chronic radiation proctitis: a randomized double blind trial. Colorectal Dis 2013; 15: e48-e55 [PMID: 23006660 DOI: 10.1111/codi.12035]

50
Lenz L, Tafarel J, Correia L, Bonilha D, Monaghan M, Santos M, Gomes G, Martins F, Nakao F, Libera E, Rohr R, Ferrari AP. The incidence of bacteraemia after argon plasma coagulation in patients with chronic radiation proctocolitis. Colorectal Dis 2011; 13: 823-825 [PMID: 20402735 DOI: 10.1111/j.1463-1318.2010.02279.x]
51
Ozaslan E. Large-volume argon plasma coagulation in the manag​ement of chronic radiation proctitis. Gastrointest Endosc 2011; 73: 640-641; author reply 641-642 [PMID: 21353865 DOI: 10.1016/j.gie.2010.07.014]

52
Sato Y, Takayama T, Sagawa T, Hirakawa M, Ohnuma H, Miyanishi K, Sato T, Takimoto R, Kobune M, Okamoto K, Takeuchi H, Kato J. Argon plasma coagulation treatment of hemorrhagic radiation proctopathy: the optimal settings for application and long-term outcome. Gastrointest Endosc 2011; 73: 543-549 [PMID: 21257166 DOI: 10.1016/j.gie.2010.11.015]

53
Gheorghe C, Gheorghe L, Iacob R, Iacob S, Simionov I, Băncilă I. Argon plasma coagulation for radiation proctitis. Rom J Gastroenterol 2003; 12: 107-112 [PMID: 12853996]

54
Ravizza D, Fiori G, Trovato C, Crosta C. Frequency and outcomes of rectal ulcers during argon plasma coagulation for chronic radiation-induced proctopathy. Gastrointest Endosc 2003; 57: 519-525 [PMID: 12665762 DOI: 10.1067/mge.2003.144]

55
Coriat R, Wolfers C, Chaput U, Chaussade S. Treatment of radiation-induced distal rectal lesions with argon plasma coagu​lation: use of a transparent cap. Endoscopy 2008; 40 Suppl 2: E270 [PMID: 19090464 DOI: 10.1055/s-2008-1077663]

56
Villavicencio RT, Rex DK, Rahmani E. Efficacy and complications of argon plasma coagulation for hematochezia related to radiation proctopathy. Gastrointest Endosc 2002; 55: 70-74 [PMID: 11756918 DOI: 10.1067/mge.2002.119877]

57
Tam W, Moore J, Schoeman M. Treatment of radiation proctitis with argon plasma coagulation. Endoscopy 2000; 32: 667-672 [PMID: 10989988 DOI: 10.1055/s-2000-9020]

58
Taïeb S, Rolachon A, Cenni JC, Nancey S, Bonvoisin S, Descos L, Fournet J, Gérard JP, Flourié B. Effective use of argon plasma coagulation in the treatment of severe radiation proctitis. Dis Colon Rectum 2001; 44: 1766-1771 [PMID: 11742159 DOI: 10.1007/BF02234452]

59
Ben-Soussan E, Antonietti M, Savoye G, Herve S, Ducrotté P, Lerebours E. Argon plasma coagulation in the treatment of hemorrhagic radiation proctitis is efficient but requires a perfect colonic cleansing to be safe. Eur J Gastroenterol Hepatol 2004; 16: 1315-1318 [PMID: 15618838]

60
Swan MP, Moore GT, Sievert W, Devonshire DA. Efficacy and safety of single-session argon plasma coagulation in the management of chronic radiation proctitis. Gastrointest Endosc 2010; 72: 150-154 [PMID: 20493484 DOI: 10.1016/j.gie.2010.01.065]
61
Kaassis M, Oberti E, Burtin P, Boyer J. Argon plasma coagulation for the treatment of hemorrhagic radiation proctitis. Endoscopy 2000; 32: 673-676 [PMID: 10989989 DOI: 10.1055/s-2000-9023]

62
Khashab MA, Chithadi KV, Acosta RD, Bruining DH, Chand​rasekhara V, Eloubeidi MA, Fanelli RD, Faulx AL, Fonkalsrud L, Lightdale JR, Muthusamy VR, Pasha SF, Saltzman JR, Shaukat A, Wang A, Cash BD. Antibiotic prophylaxis for GI endoscopy. Gastrointest Endosc 2015; 81: 81-89 [PMID: 25442089 DOI: 10.1016/j.gie.2014.08.008]

63
Postgate A, Saunders B, Tjandra J, Vargo J. Argon plasma coagulation in chronic radiation proctitis. Endoscopy 2007; 39: 361-365 [PMID: 17427074 DOI: 10.1055/s-2007-966284]

64
Karamanolis G, Triantafyllou K, Tsiamoulos Z, Polymeros D, Kalli T, Misailidis N, Ladas SD. Argon plasma coagulation has a long-lasting therapeutic effect in patients with chronic radiation proctitis. Endoscopy 2009; 41: 529-531 [PMID: 19440956 DOI: 10.1055/s-0029-1214726]

65
Boustière C, Veitch A, Vanbiervliet G, Bulois P, Deprez P, Laquiere A, Laugier R, Lesur G, Mosler P, Nalet B, Napoleon B, Rembacken B, Ajzenberg N, Collet JP, Baron T, Dumonceau JM. Endoscopy and antiplatelet agents. European Society of Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy 2011; 43: 445-461 [PMID: 21547880 DOI: 10.1055/s-0030-1256317]

66
Kochhar R, Sriram PV, Sharma SC, Goel RC, Patel F. Natural history of late radiation proctosigmoiditis treated with topical sucralfate suspension. Dig Dis Sci 1999; 44: 973-978 [PMID: 10235606 DOI: 10.1023/A: 1026612731210]

67
Tjandra JJ, Sengupta S. Argon plasma coagulation is an effective treatment for refractory hemorrhagic radiation proctitis. Dis Colon Rectum 2001; 44: 1759-165; discussion 1771 [PMID: 11742157]

Footnotes
Conflict-of-interest statement: None.

Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/
Peer-review started: July 11, 2015
First decision: August 16, 2015

Article in press: December 14, 2015

P- Reviewer: Albuquerque A, Aytac E, Mentes O    S- Editor: Kong JX    L- Editor: A    E- Editor: Wu HL

​​
PAGE  

