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Abstract
AIM: To evaluate the methodology, feasibility, safety and 
efficacy of a novel method called cap-assisted endoscopic 
sclerotherapy (CAES) for internal hemorrhoids.

METHODS: A pilot study on CAES for grade Ⅰ to Ⅲ 
internal hemorrhoids was performed. Colon and terminal 
ileum examination by colonoscopy was performed for all 
patients before starting CAES. Polypectomy and excision 
of anal papilla fibroma were performed if polyps or anal 
papilla fibroma were found and assessed to be suitable for 
resection under endoscopy. CAES was performed based 
on the requirement of the cap, endoscope, disposable 
endoscopic long injection needle, enough insufflated air 
and sclerosing agent.

RESULTS: A total of 30 patients with grade Ⅰ to Ⅲ 
internal hemorrhoids was included. The follow-up was 
more than four weeks. No bleeding was observed after 
CAES. One (3.33%) patient claimed mild tenesmus within 
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four days after CAES in that an endoscopist performed 
this procedure for the first time. One hundred percent 
of patients were satisfied with this novel procedure, 
especially for those patients who underwent CAES in 
conjunction with polypectomy or excision of anal papilla 
fibroma.

CONCLUSION: CAES as a novel endoscopic sclero-
therapy should be a convenient, safe and effective 
flexible endoscopic therapy for internal hemorrhoids.

Key words: Sclerotherapy; Hemorrhoids; Cap-assisted 
endoscopic sclerotherapy; Colonoscopy; Colon; Papilla 
fibroma; Hemorrhoidal disease
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Core tip: Sclerotherapy is the most effective therapy 
for grade Ⅰ or Ⅱ internal hemorrhoids. Traditional 
sclerotherapy may cause iatrogenic risk due to misplaced 
injections. We designed a novel technique called cap-
assisted endoscopic sclerotherapy (CAES) for hemorrhoids 
by flexible endoscopy. Our study demonstrated that 
CAES is a safe, effective and convenient endoscopic 
therapeutic strategy for grade Ⅰ, grade Ⅱ and partial 
grade Ⅲ internal hemorrhoids. The colon preparation 
and colonoscopy before CAES brought more benefits for 
patients, including possible polypectomy and excision of 
anal papilla fibroma under colonoscopy. This study implies 
the future contribution of endoscopists on hemorrhoidal 
disease.
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INTRODUCTION
Hemorrhoidal disease is one of the most common 
anorectal disorders that affects mainly adults of any 
age and sex[1-4]. The etiology of hemorrhoids remains 
controversial. Nowadays, the most widely accepted 
theory is that hemorrhoidal disease is the abnormal 
dilatation and distortion of the vascular channel, together 
with destructive changes in the supporting connective 
tissue of the anal cushion[5]. The submucosal vascular 
cushions are a normal anatomical structure of the anal 
canal and their existence with symptoms such as ble-
eding, prolapse, pain, thrombosis, mucus discharge 
and pruritus indicates hemorrhoidal disease[6]. The true 
incidence of hemorrhoids is difficult to estimate as many 
patients are reluctant to seek medical suggestions for 
various personal, cultural and socioeconomic reasons[7]. 
Approximately 50% of individuals require treatment 

for hemorrhoids in their 50s or older, and 10%-20% of 
patients need surgical therapies[8].

Hemorrhoids have been well described for thousands 
of years. However, the treatment of hemorrhoids has 
only substantially evolved during the past few decades[1]. 
The current therapies for hemorrhoids can be grouped 
into conservative management, office-based procedures 
and surgical treatment[8-10]. Increased fiber intake, 
medical therapies and lifestyle changes are included in 
the conservative treatment options for non-thrombosed 
hemorrhoids[10]. If conservative management is unsu-
ccessful, several office-based modalities could be options, 
including rubber-band ligation, injection sclerotherapy, 
laser photocoagulation, bipolar diathermy, cryotherapy, 
Dopplerguided hemorrhoidal artery ligation and infrared 
coagulation[8,9,11]. When an office-based therapy is still 
ineffective, patients may consider further intervention, 
such as hemorrhoidectomy, thrombectomy of external 
hemorrhoids and stapled hemorrhoidectomy[7,9].

As an crucial component of many non-surgical pra-
ctices, sclerotherapy is most effective for grade I and Ⅱ 
internal hemorrhoids, especially for patients who have 
an increased risk of  bleeding[2]. However, traditional 
sclerotherapy is performed by physicians through an 
anoscope. This method may cause iatrogenic risk and 
complications due to misplaced injections[2]. Therefore, 
there is scope for improvement in the field of sclerotherapy 
for hemorrhoids.

With the development of interventional flexible 
endoscopy and in order to solve the problems above, we 
designed a novel method called cap-assisted endoscopic 
sclerotherapy (CAES) for internal hemorrhoids. This 
article presents our pilot study on the methodology, 
feasibility, safety and clinical findings using CAES for 
internal hemorrhoids.

MATERIALS AND METHODS
Patient inclusion and exclusion criteria
This observational study was carried out in the Second 
Affiliated Hospital of Nanjing Medical University. All eligible 
patients with symptoms and signs of grade Ⅰ, grade 
Ⅱ or grade Ⅲ internal hemorrhoids requiring further 
interventional procedures after failure of conservative 
treatment were included in the study. Internal hemorrhoids 
are graded based on protrusion and reducibility (grade Ⅰ, 
hemorrhoids characterized by prominent vasculature with 
engorgement but no prolapse; grade Ⅱ, hemorrhoids 
prolapse only with straining but spontaneously reduce; 
grade Ⅲ, hemorrhoids prolapse beyond the dentate 
line with straining and require manual reduction; grade 
Ⅳ, hemorrhoids prolapse beyond the dentate line with 
straining but cannot be reduced manually)[12,13]. All 
included cases for analysis were followed up for at least 
four weeks.

Acute thrombosed hemorrhoids with anal pain, 
stricture, fissure, fistula, fecal incontinence, ulcerative 
colitis, Crohn’s disease and any bleeding risk condition 
were excluded. Patients with acute diarrhea in the last 
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12 h, severe complications, cancer, stroke, pregnancy, 
puerperium, mental disorders and portal hypertension 
were also excluded. Colon and terminal ileum examination 
by colonoscopy was performed for all patients before 
starting CAES. Polypectomy was performed if polyps were 
found and assessed to be suitable to be resected under 
endoscope. Informed consent was obtained from all 
participants.

Concept and methods of CAES
As shown in Figure 1, the regular cap used in endoscopic 
submucosal dissection was fixed on the top of the 
colonoscope. This cap is used to maximize visibility of the 
endoscopic view with enough insufflated air through the 
channel within the endoscope. A disposable endoscopic 
long injection needle (e.g., the specially designed long 
needle: DT-EN-W322, 10/15/20 mm length, 22 g, Detian 
Medical, Changzhou, China) through the operating channel 
is used for the injection of the sclerosing agent. The needle 
is advanced into the submucosa of the targeted area of the 
hemorrhoids. The injecting points are above the dentate 
line. The sclerosing agent (Lauromacrogol injection, Tianyu 
Pharmaceutical, Xi’an, China), 1-2 mL for each injecting 
point, is injected while retracting the needle slowly. 
During the procedure, enough air is given for exposure of 
the endoscopic view. Before the complete retrieval of the 
needle from the tissue, as a suggestion, it is found to be 
helpful if you do not withdraw and stop the needle from 
moving for 5 s to prevent bleeding. The same procedure 
is performed for each targeted site under endoscopic 
view. Before taking out the endoscope, enough suction 
of air in the colon and visible rectal contents should be 
carried out to avoid or relieve abdominal distention and 
the feeling of defecation after the procedure.

Preparation and education
Although antibiotic prophylaxis was suggested for pre-
disposing valvular heart disease because of the possibility 
of bacteremia after sclerotherapy[14], antibiotics were not 
used before and after CAES in this study. Besides, for 
safety considerations and observational requirements 
in this study, patients were required to rest in bed on 
the first night after the procedure. All individuals were 

required to follow medical instructions for avoiding 
constipation and diarrhea. Medicines were prescribed to 
soften the stools after the procedure if the patient had 
constipation.

Safety and satisfaction survey
Complications were recorded during and four weeks 
after CAES. The intensity of CAES and the relationship 
between the complications and CAES were described 
using the Common Terminology Criteria for Adverse 
Events (version 3.0). Intensity of complications was 
classified as mild, moderate, severe and disabling. 
The relationship between the complications and CAES 
was categorized as unrelated, possible, probable and 
definitely related to CAES. All patients were required 
to have a face to face communication at the doctor’s 
office for the assessment of safety, efficacy and degree 
of satisfaction of the CAES. The level of satisfaction 
was classified into two degrees: positive, satisfied 
and pleased to introduce the CAES to other patients; 
negative, not satisfied and did not like this procedure. 
The second colonoscopy would be performed if the 
patient had bleeding or any other anorectal symptoms.

RESULTS
Patient characteristics 
Table 1 shows the characteristics of the patients, including 
gender, age, classification of the internal hemorrhoids, 
grade of prolapse, previous hemorrhoidectomy history 
and other related information. A total of 30 patients with 
grade Ⅰ, grade Ⅱ or grade Ⅲ internal hemorrhoids was 
included for analysis in this study.

Clinical findings
Colon and terminal ileum examination by colonoscopy 
before CAES was performed in all patients for differential 
diagnosis of other possible diseases related to intestinal 
bleeding. No complications were observed during the 
procedure. However, we have to highlight that the needle 
could not be retrieved immediately when the injection 
was finished. It is suggested to keep the needle stable 
within the tissue for 5 s. If the needle was taken out 
from the tissue too quickly, bleeding would occur and 
the endoscopic view was affected by the blood. Figure 2 
shows the procedures of CAES for internal hemorrhoids 
and the excision for anal papilla fibroma.

The patients were required to stay in hospital for 12 h 
after the procedure for safety considerations in this pilot 
observational study. No complications were observed 
during and after the procedure of polypectomy, CAES, 
excision of anal papilla fibroma and biopsy of polyps on 
the hemorrhoid lesion. All patients could return to normal 
activities after they were discharged from hospital. One 
(3.33%) patient claimed mild tenesmus within four days 
after CAES. This adverse event was finally confirmed as 
the result of one injection site that was chosen below 
the dentate line by an endoscopist who performed 
this procedure for the first time. One hundred percent 
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Figure 1  Illustration of cap-assisted endoscopic sclerotherapy.
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Ⅱ internal hemorrhoids. A variety of sclerosing 
agents, including ethanolamine, quinine, hypertonic 
saline solution, 5% phenol in oil, aluminum potassium 
sulfate and tannic acid, have been used in injection 
sclerotherapy for treating hemorrhoids[16-19]. Traditionally 
doctors had to use an anoscope during the sclerotherapy 
procedure. Misplacement of the sclerosing injection 
may result in potential complications, including pain, 
impotence, prostatitis, mucosal ulceration or necrosis 

of patients were satisfied with this novel procedure. 
Those patients who underwent CAES in junction with 
polypectomy or excision of anal papilla fibroma expressed 
strong feeling of satisfaction for the therapeutic strategy.

DISCUSSION
Sclerotherapy dates back at least one century[15] and has 
been regarded as traditional therapy for grade Ⅰ and 
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Figure 2  Procedures of cap-assisted 
endoscopic sclerotherapy for internal 
hemorrhoids and the excision for anal 
papilla fibroma. A: Internal hemorrhoids 
with retroflection of the endoscope; B: The 
anal region under cap-assisted endoscopic 
view; C: Internal hemorrhoids and anal papilla 
fibroma under cap-assisted endoscopic view 
with enough insufflated air; D: The disposable 
endoscopic long injection needle through 
operating channel; E: Injection of lauromacrogol 
into submucosa of internal hemorrhoids with 
the cap-assisted endoscopic view; F: Injecting 
of lauromacrogol into submucosa of internal 
hemorrhoids close to papilla fibroma before 
dissection; G: Dissection of anal papilla fibroma 
(confirmed by the followed pathology) after cap-
assisted endoscopic sclerotherapy (CAES); H: 
No bleeding after CAES and dissection of anal 
papilla lesion before ending all procedures.

A B

C D

E F

G H
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and prostatic abscess[10]. These complications emphasize 
the importance of precise placement of the injection 
with the sclerosing agent. In order to avoid the above 
complications, this prospective study was designed to 
evaluate the feasibility and efficacy of CAES for internal 
hemorrhoids under colonoscopy. 

The preliminary results based on 30 cases demon-
strated that CAES should be an effective interventional 
flexible endoscopic therapy for selected candidates 
with grade Ⅰ to grade Ⅲ internal hemorrhoids. After 
CAES, 100% of patients achieved the expected clinical 
response. The follow-up within 4 wk showed sustained 
clinical efficacy. No severe or obvious complications were 
observed and none of the suffered complications were 
definitely related to CAES in the study. These results 
indicated that CAES was safe and helpful to prevent 
iatrogenic risk from misplaced injections. The length of a 
common commercial endoscopic injection needle was not 
suggested in CAES because of its short length (e.g., 4 or 5 
mm), which seems to require more sites for injection and 
induce more mucosal injury and potential inflammation. 
Our specially designed needle, with a 15-20 mm length, 
is an important tool for enough submucosal injection 
with the sclerosing agent. Based on our experience, this 
CAES technique with the transparent cap is able to treat 
all hemorrhoids in a forward view fashion. There might 
be no need to have retroflection for the CAES procedure. 
Importantly, it is impossible for endoscopist to have 
retroflection in all cases. 

In the present study, a high level of patient satisfaction 
(100%) and the convenience from adequate medical 
health or psychophysical protection for doctors also 
provide evidence to support CAES to be promising for 
the future. Actually, CAES brought additional benefits 

for patients, such as colonoscopy, possible polypectomy, 
excision of anal papilla fibroma and biopsy of polyps on 
hemorrhoid lesions under endoscopy. 

Another advantage of doing an endoscopic procedure 
before CAES to that of using a plain disposable ano-
scope is that bleeding and other anorectal symptoms 
related to different colorectal diseases could be better 
differentiated[20]. A population-based study in the 
United States[21] reported  in the hematochezia cohort 
showed significantly higher rates of diverticulosis, polyp 
or multiple polyps, mucosal abnormality/colitis, tumor 
and solitary ulcers on colonoscopy findings. Anorectal 
diseases, including hemorrhoids, are frequent in patients 
with intestinal disease. Hemorrhoids have been reported 
to occur in 20% of patients with UC[22] and approximately 
7% of patients with CD[23]. In these selected cases, 
lesions in the colon and terminal ileum were observed 
during the examination by colonoscopy before CAES, 
which should be an effective way to have an early 
diagnosis of CD and UC with hemorrhoids. Therefore, 
colon preparation and colonoscopy is important when 
dealing with hemorrhoids as it would save the related 
medical cost and colon preparation for patients. 

The cap, endoscope, air, long needle, sclerosing 
agent and endoscopic view should be the key points 
for the endoscopist to perform the CAES. This CAES 
technique is simple but the possible risk should be 
considered for physicians. One patient claimed mild 
tenesmus within four days after CAES. This complication 
was finally confirmed as the result of one injection site 
chosen below the dentate line by an endoscopist who 
performed this procedure for the first time. This lesson 
highlighted the importance of training for CAES. With 
the necessary training, the angle, direction and depth of 
injection under endoscopic view could be controlled very 
well and it would be easy to avoid the risk of injuring 
deeper tissues or injecting outside of the hemorrhoid.

All cases were required to be hospitalized for bed 
rest on the first night after the procedure, according 
to the design of this observational study. However, this 
hospitalization would not be required if the patient has 
no other condition except hemorrhoids. For prevention 
of recurrence of hemorrhoids, medicines and health 
education are important to maintain soft defecation 
within the first week after CAES if necessary.

There are some limitations in the present study. The 
sample size of this pilot study was small but a larger 
prospective study based on these preliminary results 
is ongoing. This was not a controlled study with the 
comparison of other traditional interventional therapies. 
Therefore, a rigorous randomized clinical trial should 
be designed to provide more evidence for the practice 
of CAES. Although CAES and the required preparation 
of colon and colonoscopy showed advantages and low 
medical costs for the diagnosis and therapy of anorectal 
diseases related to hemorrhoidal disease, a cost-
effective analysis is needed for further study.

In conclusion, CAES is an innovation of endoscopic 
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Table 1  Patient demographics and clinical results

Patient demographics n  (%)

Total included cases 30
Classification of internal hemorrhoids
  Grade Ⅰ      7 (23.33)
  Grade Ⅱ  21 (70.0)
  Grade Ⅲ    2 (6.67)
  Grade Ⅳ 0
Male    22 (73.33)
Age (mean ± SD) 45.5 ± 4.2
With hemorrhoidectomy history    6 (20.0)
With rectal mucosal prolapse      4 (13.33)
With polyps on hemorrhoid lesions    1 (3.33)
With external hemorrhoids 0
Colon and terminal ileum examination before CAES 30 (100)
Polypectomy during colonoscopy before CAES      7 (23.33)
Excision of anal papilla fibroma after CAES    1 (3.33)
Biopsy for the polyps on hemorrhoids before CAES    1 (3.33)
Complications during and post-CAES 0
Post-CAES rectal bleeding 0
Post-CAES rectal mild pain or tenesmus    1 (3.33)
Positive satisfaction on CAES 30 (100)

Data are frequency counts (percentage of total) or the mean ± SD. CAES: 
Cap-assisted endoscopic sclerotherapy.
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sclerotherapy. It should be a convenient, safe and effective 
flexible endoscopic therapy for internal hemorrhoids. 
Traditionally, hemorrhoids are commonly treated by 
surgeons. However, the present study implies the future 
contribution of endoscopists for hemorrhoidal disease.
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COMMENTS
Background
The current therapies for hemorrhoids can be grouped into conservative 
management, office-based procedures and surgical treatment. As a crucial 
component of many non-surgical practices, sclerotherapy is most effective 
for grade I and II internal hemorrhoids. However, traditional sclerotherapy is 
performed by physicians using an anoscope. This method may cause iatrogenic 
risk and complications due to misplaced injections. Additionally, an anoscope 
has the limitation of only being used within the anus. Therefore, there is scope 
for improvement in the field of sclerotherapy for hemorrhoids.

Research frontiers
With the development of interventional flexible endoscopy, the authors 
designed a novel method called cap-assisted endoscopic sclerotherapy (CAES) 
for internal hemorrhoids. This article presents the authors’ pilot study with the 
methodology, feasibility, safety, clinical findings and their experience using 
CAES for internal hemorrhoids.

Innovations and breakthroughs
This study demonstrated CAES is a safe, effective and convenient endoscopic 
therapeutic strategy for grade Ⅰ, grade Ⅱ and partial grade Ⅲ internal 
hemorrhoids. The colon preparation and colonoscopy are the steps before 
the final sclerotherapy. The colon preparation and colonoscopy before CAES 
brought more benefits for patients, including possible polypectomy and excision 
of anal papilla fibroma under endoscopy. Besides, in these selected cases, 
lesions in the colon and terminal ileum were observed before CAES during the 
colonoscopy itself, which should be an effective way to have an early diagnosis 
of Crohn's disease and Ulcerative colitis with hemorrhoids. Therefore, it would 
save the related medical cost and colon preparation for patients. This study 
implies the future contribution of endoscopists on hemorrhoidal disease.

Applications
This pilot study based on 30 cases demonstrated that CAES should be an 
effective interventional flexible endoscopic therapy for selected candidates 
with grade Ⅰ to grade Ⅲ internal hemorrhoids. After CAES, 100% of patients 
achieved the expected clinical response. The follow-up within 4 wk further 
showed the sustained clinical efficacy. No severe or obvious complications 
were observed and none of the suffered complications were definitely related 
to CAES in the study. These results indicated that CAES was safe and helpful 
in preventing iatrogenic risk from misplaced injections. The authors’ specially 
designed needle, 10/15/20 mm in length, is an important tool to ensure 
enough submucosal injection with the sclerosing agent. Based on the authors’ 
experience, this CAES technique with the transparent cap is able to treat all 
hemorrhoids in a forward view fashion. There may be no need for retroflection 
for the CAES procedure. Importantly, it is impossible for endoscopist to have 
retroflection in all cases. In the present study, a high level of patient satisfaction 
(100%) and the convenience of adequate medical health or psychophysical 
protection for doctors also provide evidence for supporting CAES to be 
promising for the future. Actually, CAES brought additional benefits for patients, 
such as colonoscopy, possible polypectomy, excision of anal papilla fibroma 
and biopsy of polyps on hemorrhoid lesions under endoscopy.

Terminology
The concept and methods of CAES: The regular cap used in endoscopic 
submucosal dissection was fixed on the top of the colonoscope. This cap is 
used to maximize visibility of the endoscopic view with enough insufflated 
air through the channel within the endoscope. A disposable endoscopic long 
injection needle through the operating channel is advanced into the submucosa 
of the targeted area of the hemorrhoids. The injecting points are above the 
dentate line. The sclerosing agent for each injecting point is injected slowly 
while retracting the needle slowly. During the procedure, enough air was given 
for exposure of the endoscopic view. Before the complete retrieval of the 
needle from the tissue, as a suggestion, it is helpful if you do not withdraw and 
stop the needle from moving for 5 s to prevent bleeding. The same procedure is 
performed for each targeted site under endoscopic view. 

Peer-review
The authors describe a modification of the band ligation technique of 
hemorrhoid therapy by using ESD caps with sclerotherapy. The use of a cap 
mounted on the tip of an endoscope was useful to stabilize its position for 
precise injection of a sclerosing agent through a long needle. Overall, the 
model is elegant and the results seem to be promising. In addition to a novel 
technique, their analysis is rigorous, including the use of a post-procedure 
questionnaire. The images and diagram are also excellent.
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