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ABSTRACT

Hemorrhoids are one of the most common diseases of the anorectal region. Previously, treatment
for hemorrhoids included conservative treatment, outpatient treatment, and surgical treatment.
The development of flexible reversible endoscopes has provided precise controllability and
imaging, enabling further improvement and development of various endoscopic techniques to
treat hemorrhoids. This article discusses several of these endoscopic techniques: rubber band
ligation, sclerotherapy, and electrocoagulation. The development, efficacy, and advantages of
these treatments are summarized and evaluated. It is expected that going forward, endoscopic
technology will be further applied in clinical practice and may become the first-line method for

the treatment of hemorrhoids.

Key words: endoscopic treatment, hemorrhoids, rubber band ligation, sclerotherapy, electrocoagulation

INTRODUCTION

Hemorrhoids, one of the most common
anorectal diseases, can occur at any age and
to any gender, and are reported to occur
in more than half of the population over
50 years of age.'! The true incidence of
hemorrhoids is difficult to estimate since
many patients are reluctant to seek medical
advice for various personal, cultural, and
socioeconomic reasons.™ The etiology
of hemorrhoids is controversial, but the
current widely accepted theory is that they
are caused by abnormal expansion and
distortion of blood vessels and destructive
changes in the anal cushions supporting the
connective tissue.*”!

Hemorrhoids can be classified as internal,
external, or mixed. Internal hemorrhoids
are further divided into 4 grades according
to severity (Figure 1):

Grade I: blood in the stool during defecation,
without symptoms of hemorrhoid prolapse;

Grade 1I: blood in the stool during
defecation, with prolapse of the hemorrhoid
that recovers after defecation;

Grade III: blood in the stool during
defecation, with prolapse of the
hemorrhoidal nucleus that does not recover
after defecation, but can be manually
replaced; and

Grade IV: blood in the stool during
defecation with larger blood volume. The
hemorrhoidal nucleus prolapses outside the
anus and cannot be manually repositioned.

Hemorrhoid treatments include
conservative, outpatient, and surgical
methods.I Conservative treatment options
include adequate fluid and fiber intake,
medication and lifestyle changes, especially
including changes in bowel habits.®l If
conservative treatment fails, patients
with grade I-III internal hemorrhoids
can choose from several outpatient
treatments, including rubber band ligation,
sclerotherapy, laser photocoagulation,
bipolar thermocoagulation, cryotherapy,
ultrasound-guided hemorrhoid artery
ligation, and infrared therapy."”'"! Among
these modalities, hemorrhoid banding
is typically the most effective option,
according to the American Society of Colon
and Rectal Surgeons (ASCRS) latest clinical
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Figure 1: Classification of Internal hemorrhoids. A: Grade I; B: Grade II; C: Grade lII; D: Grade IV.

Figure 2: Diagrammatic drawing of how an endoscopic rubber band ligation
is performed.

practice guidelines for the management of hemorrhoids!"!

and the guidelines for hemorrhoids by the Association
of Colon and Rectal Surgeons of India."”l Surgical
treatment such as hemorrhoidectomy, external hemorrhoid
thrombectomy, and stapler hemorrhoidectomy is aimed at
those patients who have failed outpatient treatment and
have mixed or grade IV internal hemorrhoids.!>'¥

Most traditional outpatient treatments are performed
by doctors via an anoscope.l” Due to the limited
controllability of the equipment and the visual field, there
is a risk of iatrogenic injury and complications.!"" With
the development of flexible endoscopes,!'” the use of
gastroscopes or flexible colonoscopy for the treatment
of hemorrhoids provides controllability and high-quality
imaging examinations that were not previously possible."*")
This article reviews the development and efficacy of
various endoscopic treatment techniques for hemorrhoids.

ENDOSCOPIC TREATMENTS FOR
HEMORRHOIDS

Endoscopic rubber band ligation

Rubber band ligation (RBL) is the most used non-surgical
treatment for grade II-III internal hemorrhoids, and was
first introduced by Blaisdell in 1958 and improved by
Barron in 1963.” RBL is an effective, fast, simple, and
economical technique. Recent research shows that RBL
has a better cure rate and lower long-term recurrence
rate than other technologies (sclerotherapy, far-infrared
therapy, cryoablation, bipolar thermocoagulation, e#.) and
is considered the best non-sutgical therapeutic method.”*2)
Ligation of hemorrhoidal tissue can lead to ischemic
necrosis of the prolapsed mucosa, which in turn leads
to scar fixation.®**?”) This technique is easily tolerated
by patients because the ligation is performed above the
dentate line, where the tissue is insensitive to pain due to
the lack of somatic nerves.” It should be noted that RBL
is contraindicated in patients with coagulation dysfunction,
as there is limited evidence of the safety of the technique
in this population. 26>

Endoscopic rubber band ligation (ERBL) (Figure 2)
combines the classic ligation technology with the advantages
of endoscopic examination for superior controllability and
imaging.*” Doctors can use a gastroscope ot colonoscope
with a retroflexed position to suck and ligate the
hemorrhoids above the anal dentate line in order to reduce
postoperative pain.”! Further, multiple hemorrhoids can be
ligated in a single operation.”” The operation procedure
of ligation of internal hemorrhoids is shown in Figure 3.
In general, a transparent plastic endoscopic ligation cap is
attached to the top of the endoscope. Then, the dentate
line is identified, and ligation is performed 2 mm to 5 mm
above the dentate line. The hemorrhoid is suctioned into
the cap with the tip of the endoscope in the anal canal,
and a single elastic band is released. If further ligation is
required, another rubber band is placed on the cap.
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Figure 3: The operation procedure of ligation of internal hemorrhoids. B: A transparent plastic endoscopic ligation cap is attached to the top of the endoscope;
Patients are treated if grade 2 or larger internal hemorrhoids were present; C: The hemorrhoid is suctioned into the cap with the tip of the endoscope in the
anal canal; D-E: A single elastic band is released; F: Further ligation is required, another rubber band is placed on the cap.

Trowers et alP first reported the use of ERBL to treat
internal hemorrhoids in 1998. Among the 20 patients
treated for grade II and III internal hemorrhoids, 19
patients (95%) achieved a clinical downgrade of internal
hemorrhoids, and symptoms were significantly relieved
for 18 patients (90%). Berkelhammer ¢# a/P? used ERBL
to treat 83 cases of hemorrhagic internal hemorrhoids
by reversible endoscopy. The results showed that ERBL
was effective in 80% of patients with grade II internal
hemorrhoids. Further analysis showed that this method
was more effective in treating patients with grade 11
internal hemorrhoids compared with grade III internal
hemorrhoids. Mingyao Sun ef /P designed the two
largest clinical studies of ERBL treatment for grade II-IV
internal hemorrhoids to date. The studies included 576 and
759 patients, respectively, and the longest follow-up period
was 5 years. The conclusion of the studies was that ERBL
is simple, safe, and effective, and has a low recurrence rate,
which is worthy of clinical promotion. The latest cohort
study of 116 patients designed by Henrique ez a/. found
that ERBL was a feasible, safe, and effective method for
treating symptomatic grade 1I-1II internal hemorrhoids,
but practitioners need to be alert for slight risk of early
and late complications.

In addition, researchers have designed several controlled
trials evaluating the efficacy of ERBL. Mingyao Sun e/

alP? designed a randomized controlled clinical study
involving 218 patients and compared the effects of
different diameter rubber bands (9 mm and 13 mm). The
results showed that both sizes were safe and effective,
and there was no significant difference between the two
in success rate and clinical remission rate. In addition,
the recurrence rate after 1 year of follow-up was
equivalent, and both methods were better than traditional
RBL. However, a study published by Zaher Tarik ez
alP comparing ERBL or stapler hemorrhoidectomy
for internal hemorrhoids in 26 patients with portal
hypertension found that stapler hemorrhoidectomy was
more effective for such patients.

These studies show that ERBL has certain advantages
over traditional RBL in terms of efficacy, complication
rate and recurrence rate, while the latter did show
advantages compared with other conservative treatment
with regards to efficacy, long-term successful rate, and
less complication,'®* but the conclusions regarding the
indications for ERBL are still controversial.”**) RBL is
more effective than sclerotherapy, and patients are unlikely
to need follow-up treatment after the treatment. Though
RBL is not as effective as hemorrhoidectomy, but it has
fewer complications and less pain, thus can be used as a
first-line treatment for hemorrhoids. We believe ERBL
will become the first-line or preferred treatment method
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Table 1: Main research reports on ERBL

Researcher and date Subjects (N) Disease

Conclusion

95% of patients achieved a clinical downgrade, and 90% had
significantly relieved symptoms without serious complications.

80% of patients with grade Il internal hemorrhoids had a significant
effect. This method had a better therapeutic effect in patients with
grade Il internal hemorrhoids than in those with grade Ill hemorrhoids.
No long-term complications occurred.

There was no significant difference between the 9 mm and 13 mm
rubber bands in terms of efficacy, incidence of complications, or
recurrence rate.

The clinical remission rate was 93.58%, patient satisfaction was
96.2%), and the recurrence rate was only 3.3% after 1 year of follow-

The clinical remission rate was 100%. Long-term response (mean
follow-up 12 months) was excellent for 89% of the patients, good for
9%, and poor for 2%. No major complication was noted.

The clinical remission rate was 93.6% and the recurrence rate was
16.9% in the 5-year follow-up.

Both ERBL and stapling can improve bleeding and prolapse, but stapler
hemorrhoidectomy is more effective than ERBL for such patients.

Trowers et al. 20 Grade Il and Il internal
1998 29 hemorrhoids
Berkelhammer et al. 83 Grade Il and Il internal
2002 1301 hemorrhoids
Mingyao Sun etal. 218 Grade Il to IV internal
2003 132 hemorrhoids
Mingyao Sun etal. 576 Grade Il to IV internal
2004 34 hemorrhoids
up.

Fukuda, A etal. 82 Grade | to IV internal
2004138 hemorrhoids
Mingyao Sun etal. 759 Grade Il to IV internal
2011 181 hemorrhoids
Zaher Tarik etal. 26 Internal hemorrhoids
2011 139 in patients with portal

hypertension
Henrique et al. 116 Grade Il and Il internal

201931

hemorrhoids

The incidence of short-term and long-term complications after
ERBL and the number of ligations have no obvious relationship with
treatment satisfaction. ERBL is a feasible, safe and efficient method for

symptomatic grade II-IIl internal hemorrhoids.

for hemorrhoids, but there are some important questions
that need to be answered in ERBL that need further
study. In particular, it has not yet been reported whether
ERBL is suitable for external hemorrhoids. In addition,
no reports have indicated how many rubber bands should
be used to ligate different sizes of internal hemorrhoids
and whether different sizes and numbers of bands will
affect the outcome. Table 1 summarizes the main research
reports on ERBL.

Endoscopic sclerotherapy

Sclerosants including ethanolamine oleate,*” quinine,*"
hypertonic saline,*? 5% phenol,*”! An’s Shaobei injection,
Xiaozhiling injection,*! potassium aluminum sulfate and
tannic acid,*** have been used for the sclerotherapy of
grade I-II internal hemorrhoids. ASCRS recommends 5%
phenol dissolved in almond oil, vegetable oil or sodium
tetradecyl sulfate in ASCRS Clinical Practice Guidelines
for Hemorrhoid Management 2018." Sodium tetradecyl
sulfate, a drug approved by the FDA for the treatment of
varicose veins of lower extremities, makes the submucosal
tissue fibrotic, and then fixes the hemorrhoidal tissue.[*!
The common method of sclerotherapy is to inject 0.5-2.0
mL of 1% sodium tetradecyl sulfate or 5% phenol under
the mucosa at the top of the hemorrhoids.” Traditionally,
doctors must use an anoscope during sclerotherapy,
which results in the dislocation of the sclerosing injection
and may lead to potential complications, including pain,
impotence, prostatitis, mucosal ulceration or necrosis,
prostate abscess, and even abdominal abscess. These

Figure 4: Diagrammatic drawing of how an endoscopic sclerotherapy is
performed.

complications underscore the importance of precise
injection with sclerosant.!'"*)

Ponsky ez alP" first attempted to use retrograde endoscopy
to inject 23.4% hypertonic saline to treat internal
hemorrhoids. The preliminary results of 19 symptomatic
patients with grade I-IIl hemorrhoids showed that this
technique was very effective in relieving bleeding. Further,
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Table 2: The main research reports on endoscopic sclerotherapy for hemorrhoids

Researcher and Sclerosing agent Patients Disease Conclusion

date (N)

Ponsky etal. 23.4% hypertonic 19 Grade | to Il internal The clinical success rate was 100%; the method

1991148l saline hemorrhoids relieved bleeding and prolapse without serious
complications.

Benin etal. Sodium tetradecyl 250 Grade Il to IV internal The clinical success rate was 100%; bleeding and

2007149 sulfate hemorrhoids prolapse were resolved without serious complications.

Alatis etal. 50% hypertonic 40 Grade | to IV internal The clinical success rate was 100%, and the follow-up

200910 glucose hemorrhoids time was up to 1 year. Bleeding-grade prolapse was
significantly eased without serious complications.

Zhang Ting etal. Lauromacrogol 30 Grade | to Ill internal The clinical success rate was 100%. One case had

201554 hemorrhoids a sudden emergency bleeding and then was cured.

Potassium aluminum 81
sulfate and tannic acid

Tomiki eet al.

201952 hemorrhoids

Grade Il and Il internal

The remaining cases had symptoms alleviated without
serious complications.

The randomized controlled study showed that
endoscopic sclerotherapy is comparable to traditional
sclerotherapy in terms of efficacy, adverse events, and
recurrence.

it effectively relieved prolapse, was well tolerated, had
high patient satisfaction, and few complications, with
no serious complications. Benin ¢# 2/P" used endoscopic
injection of sodium tetradecyl sulfate in 250 patients with
grade II-IV internal hemorrhoids and confirmed the
safety, effectiveness, and low complication rate of this
method. Subsequently, additional studies have confirmed
good therapeutic effects and low complication rates
for endoscopic injection of 50% hypertonic glucose,
aluminum potassium sulfate and tannic acid®>* and
other sclerosing treatmentsP for internal hemorrhoids.
Complications such as bleeding and transient pain were
mainly caused by the injection or being located in an
incorrect injection site."

In order to improve the accuracy of endoscopic
sclerotherapy and avoid the above complications,
some researchers have used a cap-assisted endoscopic
sclerotherapy (CAES) treatment of hemorrhoids.™ (Figure
3) Zhang et al. performed CAES for patients with grade
I-III internal hemorrhoids. Postoperative observation
and follow-up confirmed that CAES was effective and
safer than ERBL. The sclerosant agent selected for
the above-mentioned CAES study was lauromacrogol,
which is particularly suitable for patients with I-II grade
hemorrhoids with bleeding risk, and has the advantages of
low treatment cost, safety and efficacy, easy operation, and
high patient satisfaction. Whether other sclerosants can
achieve the same effect using CAES has not been reported.
Table 2 summarizes the main research on endoscopic
sclerotherapy.

Sclerotherapy is a simple and safe palliative therapy, which
only provides long-term relief in one-third of patients; in
addition, the treatment of rectal prolapse by sclerotherapy

is considered ineffective. However, we believe that with
the development and application of new sclerosants (such
as some traditional Chinese medicine), the prospect of
endoscopic sclerotherapy is still very optimistic because it
is safer than traditional treatments.

Endoscopic coagulation

The previous electrocoagulation system has low treatment
efficacy and high recurrence rate and is gradually being
replaced by other treatment methods.”” Kantsevoy SV ez
alP¥ developed a hemorrhoid energy therapy (HET™)
bipolar electrocoagulation system that can electrocoagulate
hemorrhoids under endoscopy. Kantsevoy applied this
system to quickly complete electrocoagulation in 23 patients
within an average of 37.3 £ 8.6 seconds. All the patients
were followed up for one year without recurrence, which
provided a new method for the endoscopic treatment
of hemorrhoids. Subsequently, the same system was
used by Crawshaw e7 @/P” in a clinical trial containing 20
patients with grade I-II internal hemorrhoids, showing
that the system was safe and had short-term efficacy.
This therapy can be an effective alternative, especially
for internal hemorrhoid patients with obvious pain
after RBL. Mok ez a/*"! developed a similar endoscopic
bipolar electrocoagulation device for the treatment of
internal hemorrhoids, which also achieved good results.
Weil® showed safety and efficacy of endoscopic unipolar
electrocoagulation in 100 cases of grade I1I-11I internal
hemorrhoids, and the recurrence rate at 3 years of follow-
up was only 6%. In addition, McLemore ¢# 2/ developed
an endoscopic infrared electrocoagulation system for the
treatment of internal hemorrhoids. The symptoms of
55 patients were significantly improved, and no adverse
events occurred.
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Endoscopic coagulation depends on the invention and
application of new devices. In addition, the parameters
of these devices need to be further revised and adjusted
according to a large number of clinical trials, which
also means that compared with the other two methods
of endoscopic treatment of hemorrhoids, endoscopic
coagulation requires more research effort, and the efficacy
needs further evaluation.

ADVANTAGES OF ENDOSCOPIC
HEMORRHOID TREATMENT

The various techniques of endoscopic hemorrhoid
treatment combine the advantages of classic treatment
via anoscope and endoscopy. First, the controllability of
the endoscope and the quality of the imaging facilitate
more accurate technical operations and avoidance of most
iatrogenic risks. Secondly, ERBL, CASE, and endoscopic
electrocoagulation are all similar to the existing endoscopic
treatment techniques, and endoscopists can easily master
the relevant technologies. Finally, the visualization of the
anorectosigmoid region during endoscopy of the patient
prior to treatment, identifies other colorectal diseases that
may be contributing to the symptoms such as bleeding,
especially colorectal neoplasia.[>=*! In the United States,
a cohort study based on blood in the stool reported that
the incidence of diverticulosis, polyps or multiple polyps,
mucosal abnormalities/colitis, tumors, and solitary ulcers
were significantly increased in the patients undergoing
endoscopy.’” In addition, anorectal diseases such as
hemorrhoids are very common in patients with intestinal
diseases. Studies have shown that about 10% of patients
with inflammatory bowel disease (IBD) will develop
hemorrhoids. Lesions of the colon and terminal ileum
can be observed before endoscopic treatment if a full
colonoscopy is undertaken, which will assist in the early
diagnosis of IBD.I""]

PROBLEMS IN THE RESEARCH OF
RELATED TECHNOLOGIES FOR
ENDOSCOPIC HEMORRHOID
TREATMENT

At present, there are only a few studies on endoscopic
hemorrhoid treatment techniques, all of which are single-
center studies with small sample sizes. Although the
conclusions confirm that this technology has obvious
advantages and application prospects, they cannot provide
high-quality, evidence-based documentation. Further,
most studies focus on endoscopic treatment of internal
hemorrhoids, and there are few and controversial studies
on the effects of endoscopic treatment of external and
mixed hemorrhoids. In addition, although various methods

for endoscopic treatment of hemorrhoids are reported to
be safe and effective, the methods and treatments of each
study are different. There is a lack of uniform operating
standards, procedures, and use of equipment, so the
conclusions of each study are somewhat variable. More
importantly, there is no rigorous comparison to confirm
the appropriate indications, as well as the advantages and
disadvantages of the different methods. !

Several studies have confirmed the unique advantages
of endoscopic hemorrhoid treatment technology, but
before further promotion to clinical practice, multi-center
prospective studies involving larger numbers of patients and
more rigorous design are needed to clarify the indications and
contraindications of various technologies. Moreover, work
is needed to clarify the standards and procedures of various
operations to effectively assist in clinical decision-making, !
Although the present technology and methods have shown
advantages and lower medical costs in the diagnosis and
treatment of hemorrhoid-related anorectal diseases, further
cost-effectiveness analysis is needed to achieve the best
balance between medical effectiveness and costs.

CONCLUSION

Current research shows that compared with traditional
treatment methods, endoscopic hemorrhoid treatment
techniques can also effectively treat hemorrhoids in a
minimally invasive fashion with shortened procedure
time and reduces intraprocedural bleeding. In addition,
the patient has less pain and recovers quickly, and other
important colorectal pathologies can be detected at the
same time. Because of the above advantages, various
methods of endoscopic hemorrhoid treatment have been
accepted by more and more by clinicians and patients;
however, at present, the clinical application of endoscopic
treatment of hemorrhoid has not been fully developed,
only a few centers, as mentioned above, have carried out
related researches and exploration. With the expansion of
research and the continuous development of corresponding
endoscopic instruments,” endoscopic technology is likely
to become a first-line or preferred treatment method for
grade I-I1I internal hemorrhoids.
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