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Abstract
Background: Infrared coagulation (IRC) is one of nonsurgical office-based modalities for treatment of internal hemorrhoids. Al-
though until recently, rubber band ligation (RBL) has mainly been considered as first-line therapy, it sounds that IRC can be used 
as first choice in treatment of grades I-III internal hemorrhoids, especially in certain conditions including pregnant and cirrhotic 
patients.

Methods: Our study was conducted prospectively and 220 patients including 190 otherwise healthy, 20 cirrhotic Child-Pugh class B 
or C and 10 pregnant patients, 46% female and 53% male, with symptomatic internal hemorrhoids grades II or III underwent IRC in 
total 660 sittings over a 3- month period of treatment. Early and late complications and outcome of patients were monitored during 
a period of 5-year follow-up.

Results: Out of 220 patients just 85.8% experienced some short time post-procedure symptoms. The most common complaint was 
feeling of mild pressure or discomfort in anal canal (42.7%) occurred within 24 hours to 10 days after procedure and completely 
resolved thereafter. The other complaint was trivial bleeding during defecation (23.2%) for few days after procedure. The post pro-
cedure complaints in pregnant and cirrhotic patients were not different from otherwise healthy patients. Among 220 patients treated 
by IRC, only 33 patients (15%) experienced recurrence of symptoms predominantly as rectal bleeding during long-term follow-up. 
The majority of relapses occurred within one year after procedure (81.8%). Unexpectedly, the relapse rate in pregnant and cirrhotic 
patients were similar to otherwise healthy patients. Overall success rate of this modality for treatment of early internal hemorrhoids 
in long-term follow-up was 85%.

Conclusion: IRC is a simple, swift, convenient and repeatable procedure with good safety index and high success rate for treatment 
of grades I-III internal hemorrhoids that can be conducted in outpatient setting for otherwise healthy patients as well as pregnant 
and cirrhotic patients. It can even be regarded as first -line therapy.
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Introduction

Hemorrhoids are arteriovenous vascular plexuses that lie in the 
distal rectum and anal canal. They become symptomatic when en-

larged, inflamed, thrombosed, or prolapsed. Hemorrhoid disease is 
one of the most common anorectal diseases which present with a 
variety of symptoms including a prolapsed mass, painless bleeding, 
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discomfort, fecal soiling, pruritus ani, and pain due to thrombosis 
[1-12]. Although these symptoms may strongly suggest the diag-
nosis, it is necessary to perform flexible sigmoidoscopy or colo-
noscopy in patients who present with bleeding to refute potential 
neoplastic sources as a source of the patients symptoms [13-15]. 

Hemorrhoids are categorized according to their position in rela-
tion to the dentate line. Those which located proximal to the den-
tate line are internal hemorrhoids and ones which located distal to 
the dentate line are considered as external hemorrhoids [16,17]. 
Internal hemorrhoids are further graded based on protrusion and 
reducibility (Goligher’s classification) into Grade I: hemorrhoids 
with bleeding but without prolapse; Grade II: hemorrhoids that 
prolapse upon defecation and spontaneously reduce; Grade III: 
hemorrhoids requiring manual reduction of the prolapsed tissue 
and Grade ІV hemorrhoids which are not reducible. External hem-
orrhoids are not graded [1,2,7,8,11]. There are three treatment 
strategies for hemorrhoids including conservative (medical) treat-
ment, minimally invasive office-based procedures and surgical 
therapy [9-12].

Conservative measures are effective in most symptomatic pa-
tients. Dietary and lifestyle modifications constitute the most im-
portant part of conservative treatment. This usually consists of 
increasing dietary fiber (up to 20 to 30 g/day) and oral liquid in-
take, the avoidance of straining and warm sitz baths two to three 
times per day [18,19]. If conservative approach fails, most patients 
with symptomatic grade I, II, and III internal hemorrhoids may be 
managed with nonsurgical office-based procedures. These include 
rubber band ligation (RBL), Infrared coagulation (IRC), bipolar dia-
thermy (Bicap), laser photocoagulation, sclerotherapy, and cryo-
surgery [20-24]. Eventually, surgery is indicated in small number 
of patients with failed medical and non-operative therapy, symp-
tomatic third- degree, fourth-degree or mixed internal and external 
hemorrhoids, symptomatic hemorrhoids with concomitant rectal 
pathology requiring surgery, and patient preference [1,2,9-13,25].

IRC technique was first described by Neiger in 1979 [4]. IRC 
uses infrared light to cause thrombosis, scarring and subsequent 
shrinkage of the hemorrhoidal tissue. An infrared device (Figure 
1) is made of a light generator and a probe that delivers infrared 
energy into the tissue [26]. 

After inserting the probe through an anoscopy, three to five time, 
1- to 1.5- second pulses of the infrared light are applied directly 
onto the normal mucosa proximal to the hemorrhoidal tissue, not 
the hemorrhoid itself. This causes protein coagulation with 3-mm 
wide and 3-mm deep (Figure 2). Only one or two hemorrhoids 
should be treated per session. The procedure can be repeated every 

2-4 weeks for total of two or three sessions if further treatments 
necessitate [1,3,4,11]. IRC is approved by the U.S food and drug Ad-
ministration (FDA) for treatment of grade I, II, and III internal hem-
orrhoids [11,27]. RCTS (randomized controlled trials) showed that 
IRC had higher primary success rate than RBL [31,32,34]. Nikravsh 
M., et al. [33] found a significant lower adverse event rate (bleeding 
and pain) and recurrent rate for IRC in compared IRC and closed 
hemorrhoidectomy in treatment internal hemorrhoid. 

Figure 1: Internal hemorrhoids.
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Aims and Objectives
The aim of current study was to evaluate efficacy and outcome 

of IRC in treatment of internal hemorrhoids in otherwise healthy 
patients and in certain conditions including pregnant and cirrhotic 
patients.

Patients and Methods

The present study was conducted prospectively. The total of 220 
patients with symptomatic internal hemorrhoids were scheduled 
for treatment with IRC. Inclusion criteria were patients aged 18 - 
81 years with internals hemorrhoids grades I to III presented with 
symptoms that can be attributed to hemorrhoidal disease includ-
ing rectal bleeding, tissue prolapse, anal discomfort or itching and 
fecal soilage.

Patients with grade IV internal hemorrhoids, mixed internal 
and external hemorrhoids, infective anorectal pathologies such 
as proctitis and cryptitis, fissures and anal ulcers, and coagulation 
disorders were considered as exclusion criteria. Moreover, preg-
nant women less than 12 weeks and patients refused to sign the 
informed consent were omitted from the study. 

Each patient underwent a comprehensive history and physi-
cal examination. Patients underwent a total of 660 IRC treatments 
in three sessions over a 3-month period. Flexible sigmoidoscopy 
or colonoscopy was also performed to exclude other sources of 
bleeding. Patients’ data including age, sex, hemorrhoidal grade and 
symptoms were collected.

Informed consent was obtained from all participants prior to 
performing the procedure. Treatment was done by (Lomotec, Ger-
many) IRC device with anesthesia. Then, all the patients were ob-
served for post-procedure complications including pain, bleeding, 
discharge, and infection in very early period within 24 hours to 10 
days after that and in long-term over a 60-month period. Finally, 
the results were analyzed statistically by SPSS statistics 21 soft-
ware. Descriptive statistics was used for analyzing of mean age in 
total studied population and frequency of different factors. Mean 
age in different groups and significant statistical relation evaluated 
by T-test and Chi-square, respectively. P-value lower than 0.05 was 
assumed as significant.

Results
Out of a total of 310 patients with mild complaints of inter-

nal hemorrhoids, 220 patients were qualified for the study and 
assigned prospectively to treatment with infrared coagulation. 
Among these patients, 190 were otherwise healthy without any 
significant disorder, 20 patients had Child-Pugh class B or C cirrho-
sis and 10 patients were pregnant in their second or third trimes-
ters. The post procedure follow-ups were carried out at 1 week, 4 
weeks, 12 months and then annually for a total of 5 years.

Out of 220 patients/102 (46.4%) patients were male with mean 
age of (35.82 ± 10.28) years and 118 (53.6%) were female with 
mean age of (32.23 ± 10.39) years. Ten (4.5%) patients were preg-
nant and 20 (9.09%) patients were cirrhotic. Ninety-nine (45%) 
patients had family history of hemorrhoidal disease and 165 (75%) 
patients carried history of longstanding constipation before treat-
ment. All the patients had grade II or grade III symptomatic inter-
nal hemorrhoids. Among the presenting symptoms prior to treat-
ment, which made patients seek medical attention, rectal bleeding 
was the most common (145 patients, 65.9%). Other symptoms in 
order of frequency were tissue prolapse (53.2%), anal discomfort 
(49.1%), itching (26.4%) and fecal seepage (11.4%).

The post -procedure complaints over a 24-hour to 10-day pe-
riod are shown in table 1. Only 65.9% of patients experienced 
complications including anal discomfort and bleeding. They nev-
er experienced severe pain unresponsive to simple analgesics or 

Figure 2: Infrared coagulation of internal hemorrhoid.
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heavy rectal bleeding. There were not more complications such as 
bleeding and pain in cirrhotic and pregnant patients than other-
wise healthy ones.

Post-IRC complications Frequency (%) P-value
Bleeding (within 10 days) 51 (23.2) 0.17
Pain or discomfort 
(within 10 days)

94 (42.7) 0.97

Infection 0 (0%) -
Perforation 0 (0%) -

Table 1: Post-IRC complications.

Recurrence in our study was merely defined based on return-
ing back of symptoms. Over a follow up period ranging from 12 
to 60 months, out of 220 patients, 33 (15%) patients developed 
recurrence. Out of 33 patients, 27 (81.8%) patients within one year 
after IRC and 6 (18.2%) patients beyond the first-year experienced 
recurrence of symptoms in the form of predominately bleeding. 
These patients successfully underwent IRC again. There was no sig-
nificant correlation between recurrence and presenting symptoms 
such as pain or discomfort (p = 0.70), itching (p = 0.83), bleeding 
(p = 1.00), discharge (p = 0.55) or prolapse (p = 0.35). Also, there 
was no meaningful correlation between recurrence and post pro-
cedure pain or bleeding (p = 0.54). Moreover, recurrence was not 
correlated with hemorrhoidal grade (p-value < 0.001), although 
patients with grade III internal hemorrhoids had more relapse rate 
than patients with grade II; Further details are shown in table 2. 
After IRC, there was a significant relationship between recurrence 
and constipation (Table 2), but not between recurrence and patient 
gender, although recurrence was more frequent among females.

Patients with 
recurrence

Patients without 
recurrence p-value

Grade
Grade II 17 (8.9%) 173 (91.1%) < 0.001
Grade III 16 (53.3%) 14 (46.7%)
Constipation
Patients with 
constipation

20 (32.3%) 42 (67.7%) < 0.001

Patients without 
constipation

13 (8.2%) 145 (91.8%)

Table 2: Factors may influence recurrence.

Discussion

IRC is one of the non-operative modalities for treatment of in-
ternal hemorrhoids. According to most comparative studies, RBL 

is the first-line therapy for early hemorrhoids. IRC is generally re-
garded as an alternative to RBL [7,8,28-30].

In this study, we aimed to evaluate the complications, outcome 
and success rate of IRC in treating internal hemorrhoids in other-
wise healthy patients, as well as pregnant and cirrhotic patients.

In our study, the most common post procedure complications 
were localized pain (42.7%) and mild bleeding (23.2%). Pain is 
described by patients as some feeling of pressure, but not severe 
pain, in anal canal that persisted for a few days after IRC and re-
lieved spontaneously or by limited use of topical NSAIDs for 24 - 
72 hours. The bleeding was associated with defecation. There was 
no heavy bleeding to need surgical intervention, even in cirrhotic 
patients.

In study of Gupta PJ., et al. rectal bleeding after IRC was reported 
in 14% of patients. No severe pain were described following IRC 
[29].

In present study, recurrence rate was 15% and a vast majority 
of relapses were in the form of bleeding which occurred within one 
year after IRC.

According to two randomized controlled trials, Success rate of 
IRC for treatment of grade I and II bleeding hemorrhoids was 67% 
- 96% [4].

Based on a study by Gupta PJ., et al. in 2004, recurrence of bleed-
ing after hemorrhoidal treatment with IRC was 12%. Recurrence of 
prolapse was reported as 2% [29]. 

In a prospective clinical trial by John L Templeton., et al. IRC 
accompanied by a satisfactory outcome in 85% of patients. In a 
prospective randomized comparison of IRC and RBL in treatment 
of hemorrhoids, regardless of their grade, at one year follow-up, 
there was no significant difference in the symptomatic outcome 
of treatment between the two groups [30]. In a randomized con-
trolled trial by Poen AC., et al. which compared rubber bad ligation 
versus IRC in the treatment of internal hemorrhoids, recurrent rate 
in RBL group was 18% and in IRC group was 20%, however pain 
was more severe and more common after RBL [31]. In randomized 
clinical trial by Mohammad Afzal., et al. patients were followed for 
12 months after hemorrhoidectomy with RBL and IRC, success rate 
was 88% in RBL and 94%in RBL. intensity and duration of postop-
erative pain in the first week were greater in RBL than in IRC group 
[32]. In a study by Mohammadreza Nikshoar., et al. bleeding was 
5% in IRC and 30% in closed hemorrhoidectomy. Recurrent rate 
in IRC was 5% in IRC versus 20% in surgical group [33]. In clinical 
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trial that was done by Mauricio Pichle R., et al. bleeding was found 
34% in RBL and 16% after IRC, pain sensation was 52% during 
52% and 39% in RBL. One month after treatment success rate was 
73% in RBL and 72% in IRC [34].

To the best of our knowledge, there is no report of using IRC 
for treatment of internal hemorrhoids in cirrhotic and pregnant 
patients. However, our study showed that IRC was an effective and 
safe treatment option in these patients with the same recurrence 
rate compared to otherwise healthy patients. 

Conclusion

IRC is a simple and convenient option of treatment of early in-
ternal hemorrhoids that can be conducted in office. It carries an 
acceptable safety index and a good success rate for treatment of 
grade I-III internal hemorrhoids and satisfies with patients so that 
IRC can be regarded as first-line therapy along with RBL. In addi-
tion, IRC is a safe and efficient option in pregnant and cirrhotic pa-
tients.
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