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Abstract

Hemorrhoids, the most common anorectal disease, give rise to symptoms such as bleeding, prolapse, and
pruritus. The treatment for advanced hemorrhoids (Grade III or IV) is gradually shifting toward minimally
invasive procedures. These procedures focus on reduction of blood flow in hemorrhoids. Conventional hem-
orrhoidectomy (CH), also known as Milligan-Morgan or Ferguson hemorrhoidectomy, is considered as the
standard treatment for Grade III and IV hemorrhoids because it achieves the lowest recurrence rate. Over
the years, alternative minimally invasive techniques such as stapled hemorrhoidopexy and transanal hemor-
rhoidal dearterialization (THD) have been developed. A new, effective sclerosant, aluminum potassium sul-
fate and tannic acid (ALTA), has been developed in Japan and has been used for all grades of hemorrhoids;
however, its effectiveness declines over time. Other minimally invasive, nonsurgical procedures, including
rubber band ligation, endoscopic injection sclerotherapy, and infrared coagulation, have also been per-
formed for Grade III hemorrhoids. Those minimally invasive treatments improve bleeding and prolapse and
are highly recommended for patients who are unfit for CH. THD with mucopexy or ALTA sclerotherapy
has also been performed for Grade IV hemorrhoids. However, the recurrence rate after ALTA sclerotherapy
for Grade IV hemorrhoids was higher than that for Grade III lesions in our case study. In conclusion, mini-
mally invasive treatments are a valid alternative for patients with advanced hemorrhoids after clear explana-
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tion of recurrence rates and possible complications.
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1. Introduction

Hemorrhoids are the most common anorectal disease
worldwide. The term “hemorrhoidal disease” can be em-
ployed when hemorrhoidal tissue gives rise to symptoms
such as bleeding, prolapse, or pruritus [1]. There are multi-
ple causative factors; these include prolonged straining, ir-
regular bowel habits, and inherited factors. As a result of de-
generation of supporting connective tissue, hemorrhoidal
cushions slide.

Hemorrhoidal vascularization also appears to play a cen-
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tral role in the pathophysiology of hemorrhoidal disease.
Hyperplasia of the arteriovenous network within the anorec-
tal submucosa—the corpus cavernosum recti—results in in-
creased vascular pressure.

Conservative treatment based on dietary and lifestyle
changes can help patients with all Goligher grades of hem-
orrhoids. However, when symptoms are serious, surgical
treatment is required. In particular, surgical treatment is re-
quired for the most advanced stages, Grades III and IV [2].
Currently, there are several surgical procedures for treating
advanced hemorrhoids, such as conventional hemorrhoidec-
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tomy (CH), stapled hemorrhoidopexy (SH), transanal hemor-
rhoidal dearterialization (THD), and Doppler-guided hemor-
rhoidal arterial ligation (DGHAL) with rectoanal repair
[1-4]. Patients with Grade III or IV hemorrhoids have tradi-
tionally undergone CH. However, CH requires excision of
both the internal and external hemorrhoid cushions, resulting
in considerable pain during the postoperative recovery pe-
riod [5]. Surgical procedures such as SH, THD, and
DGHAL with rectoanal repair result in less postoperative
pain because the anoderm is preserved with these proce-
dures.

In contrast, injection sclerotherapy has become a popular
modality of treatment for all grades of internal hemorrhoids
in patients in varying conditions and with various comor-
bidities [6]. In Japan, sclerotherapy using the Japanese scle-
rosant aluminum potassium sulfate and tannic acid (ALTA)
is popular and effective for Grade II, III, and IV hemor-
rhoids [7]; however, its effectiveness declines over time.
Other nonsurgical treatments, including rubber band ligation
(RBL), injection sclerotherapy rather than ALTA sclerother-
apy, and infrared coagulation (IRC), have also been per-
formed for Grade III hemorrhoids [8].

Minimally invasive treatments are an alternative means of
treating symptomatic patients with advanced hemorrhoids.
The aim of this review was to show the effectiveness of
ALTA sclerotherapy, including results of our case study, and
to provide a framework for selecting the best procedure for
each patient, namely, the procedure with the lowest recur-
rence rate and fewest complications.

2. Treatment Options for Advanced Hemorrhoids

In this review, minimally invasive techniques for advanced
hemorrhoidal disease, including SH, THD, DGHAL, THD
with mucopexy, three types of sclerotherapy, ACL, RBL,
and IRC, are discussed. The three types of sclerotherapy are
ALTA, phenol almond oil (PAO), and endoscopic injection
sclerotherapy (EIS), including Cap-assisted endoscopic scle-
rotherapy (CAES).

2.1. SH

In this procedure, a circular stapling device is used to ex-
cise a ring of redundant rectal mucosa proximal to the hem-
orrhoids, after which the hemorrhoids are resuspended
within the anal canal [9]. In this procedure, the sensitive
epithelium of the hemorrhoids is not damaged [9]. Burch et
al. reported that, compared with CH, SH results in less post-
operative pain and shorter operating time, hospital stay, and
convalescence; however, there is a high rate of prolapse re-
quiring reintervention [10].

Owing to the risk of serious complications, this procedure
should only be performed by well-trained surgeons and only
for circumferential Grade III hemorrhoids when associated
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with an internal mucosal rectal prolapse.
2.2. THD and DGHAL with mucopexy

DGHAL was originally indicated for Grade II hemor-
rhoids and had encouraging short-term results with low rates
of postoperative morbidity at 30 days [11]. A further devel-
opment of this technique enabled the addition of a mu-
copexy through a modified anoscope, making it possible
both to reduce the blood flow to the anal cushions and to
lift and fix them high in the anal canal. This new procedure,
termed THD, has successfully been performed for Grade III
hemorrhoids with good results even in the medium term (1-
5 years) and a 12%-27% recurrence rate [12,13]. DGHAL
for Grade II to IV hemorrhoids reportedly has good results,
including a 90.7% overall success rate [14]. A systematic re-
view, including 28 studies and 2904 patients, reported a
pooled recurrence rate of 17.5% (of note, some Grade IV
hemorrhoids were included), a postoperative bleeding rate of
5%, and a reintervention rate of 6.4% [15].

2.3. THD with mucopexy

THD has been increasingly performed as an alternative to
CH. Ratto et al. reported that THD with mucopexy appears
to be a safe and effective treatment for nonfibrotic Grade IV
hemorrhoids, achieving significant symptomatic improve-
ment in most patients [16]. At a median follow-up of 10
months, symptoms had resolved or significantly improved in
94% of patients. No serious complications, no anorectal
stenosis, and no fecal incontinence were observed.

2.4. Sclerotherapy

(DALTA sclerotherapy

Sclerotherapy is currently recommended for treatment of
first- and second-degree hemorrhoids. ALTA, a promising
new sclerosant, is clearly more useful than PAO for injection
sclerotherapy, being more effective than PAO in achieving
hemostasis [17]. The authors of a recent study found ALTA
sclerotherapy to be an effective treatment for third-degree
hemorrhoids. ALTA sclerotherapy on 603 patients, 169 of
whom had Goligher Grade II and 435 Grade III hemor-
rhoids, had a high success rate for both Grade II (90%) and
IIT (80%) hemorrhoids during a 5-year follow-up [18]. No
serious or life-threatening complications occurred, and all
patients improved with this conservative treatment [18].
ALTA differs from previously available sclerosants and may
be effective against third-degree hemorrhoids [18,19].

ALTA, which is non-invasive, reduces inflow and induces
persistent fibrosis, promoting adhesion and fixation of mu-
cosal and submucosal layers to the muscular layer, leading
to sclerosis and involution of the hemorrhoids [20,21].

ALTA sclerotherapy can be performed on an outpatient
basis under local anesthesia. Furthermore, the clinical results
of this form of treatment are very promising.
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Figure 1.
shows a prolapsed hemorrhoid (Grade IV). The white arrows show an area of perianal dermatitis due to mucus.

Photographs of Goligher Grade IV hemorrhoid pre- and post-ALTA sclerotherapy. The black arrow

Table 1. Patient’s Characteristics According to the Goligher Grade
of Hemorrhoids.
Goligher grade
GradeII Grade Il Grade IV
Number 47 119 14
Gender male 20 64 7
female 27 55 7
Age (y.o) 6614 63£15 68+14
Intraoperative + 32 84 13
pulse wave Doppler - 15 35
Dose of ALTA (ml) 13+6 18+6 19+7
Operative time (minutes) 19+7 218 218
Postoperative + 2 14 3
complication - 45 105 11

ALTA sclerotherapy is performed for Grade II, III, and IV
hemorrhoids [7]. Figure 1 shows the Grade IV prolapsed in-
ternal hemorrhoids with perianal dermatitis and pruritus. The
symptoms of prolapse resolved immediately after injection
of ALTA, with pruritus clearing within a month. There was
reportedly no evidence of recurrence during 2 years of
follow-up.

ALTA sclerotherapy for Grade IV hemorrhoids may be
temporarily effective. I investigated the results of ALTA
sclerotherapy in 180 patients attending my institution. The
patient’s characteristics are shown in Table 1. Of thel180 pa-
tients, 47 had Goligher Grade II, 119 Grade III, and 14
Grade IV disease. The cumulative recurrence rates were
5.0% for Grade II, 9.2% for Grade III, and 28.6% for Grade
IV hemorrhoids during 1 year of follow-up. The 3-year cu-
mulative recurrence rates for Grade II, III, and IV hemor-
rhoids were 8.7%, 17.4%, and 36.5%, respectively. No seri-
ous or life-threatening complications occurred, and all pa-
tients improved with this conservative treatment. The cumu-
lative recurrence rate was significantly higher for Grade IV
than for Grade II or III disease, as shown in Figure 2, 3.
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In the present study, ALTA sclerotherapy had few serious
complications, in particular, there was no delayed hemor-
rhage requiring surgery. Yano et al. reported that the pres-
ence or absence of antithrombotic treatment does not affect
the efficacy rate or rate of complications, including delayed
hemorrhage, with ALTA sclerotherapy [22].

ALTA sclerotherapy is a proven minimally invasive proce-
dure for internal hemorrhoids, most patients being satisfied
with this treatment [23]. On the first postoperative day after
ALTA sclerotherapy, the visual analog scale (VAS) score
was 1.7 [24]. In contrast, VAS scores on the first postopera-
tive day after SH and THD were reportedly 5.1 and 3.1, re-
spectively [1].

(@PAO sclerotherapy

The use of 5% PAO can result in inflammation of hemor-
rhoidal tissue, leading to secondary fibrosis and decreased
blood flow in hemorrhoidal tissue. This sclerosant was de-
veloped in Japan. PAO sclerotherapy is reportedly effective
for internal hemorrhoids up to Grade III [7]. Another study
found that PAO sclerotherapy is an effective treatment for
Grade II hemorrhoids [8].
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Figure 2. Cumulative recurrence rates of Grade II and IV diseases after ALTA sclero-
therapy. The recurrence rate is significantly higher for Grade IV than for Grade II hemor-
rhoids (Log-rank test: p < 0.01).
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Figure 3. Cumulative recurrence rates of Grade III and IV diseases after ALTA sclero-
therapy. The recurrence rate is significantly higher for Grade IV than for Grade III disease
(Log-rank test: p < 0.05).
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(EIS and CAES

EIS is one of the most prominent, cost-effective, and
commonly used treatments for internal hemorrhoids [6]. En-
doscopic retrograde sclerosis for internal hemorrhoids is
technically well tolerated, with high patient satisfaction, a
low complication rate, and satisfactory long-term results.

CAES, an endoscopic procedure for treating internal hem-
orrhoids, has emerged in recent years [25]. Zhang et al. re-
ported that CAES is a safe, effective, and convenient endo-
scopic therapeutic procedure for Grade I, II, and III internal
hemorrhoids [26].

2.5. ACL

ACL is a substitute for resecting Grade III and IV hemor-
rhoids [27]. Instead, of excising the hemorrhoids, in this
procedure, the anal cushion is undermined around the anal
ring, thus restoring the anatomical position of the prolapsed
mucosa. Restoration of the anatomical position is achieved
by suturing the cranial side and middle portion of the under-
mined anal cushion to the internal sphincter muscles. The
recurrence rate was 2.4% (3/126) during a median follow-up
of 26 months. There were no post-anal strictures or serious
complications. The patients’ anal cushions eventually shrank
after this procedure. ACL preserves collateral venous ves-
sels, facilitating anal cushion shrinkage and restoration of
normal function.

Elimination of the congesting effect of a tight anal canal
enables the anal cushions to revert to their normal state, re-
solving symptoms without removal of the cushions [28].

2.6. RBL

RBL is considered as the first-line treatment for Goligher
Grade II hemorrhoids. The base of the hemorrhoid is visual-
ized by anoscopy and controlled by either suction or for-
ceps. A band is then applied to the base of the hemorrhoid,
leading to necrosis and sloughing of the hemorrhoidal tissue
[29]. Gagloo et al. reported that RBL is effective against
bleeding and prolapse of Goligher Grade III hemorrhoids in
78% of cases. Although RBL is not as effective as CH for
Goligher Grade III hemorrhoids, it does improve bleeding
and prolapse [30]. This treatment is highly recommended for
patients who are unfit for surgery or have comorbidities that
contraindicate anesthesia.

2.7. IRC

IRC, which is a treatment for symptomatic Goligher II or
[T hemorrhoids, consists of applying infrared waves to the
tissue, resulting in necrosis. Ricci et al. reported an equal
success rate with less pain in the IRC group compared with
the RBL group [31]. However, Jutabha et al. reported a suc-
cess rate of 62% for IRC compared with 92% for RBL [32].
McLemore et al. reported that symptoms of internal hemor-
rhoids (bleeding, prolapse, pain, itching, burning, and soil-
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ing) improve significantly after endoscopic IRC [5].

3. Education of Patients with Hemorrhoids after
Minimally Invasive Treatment

Effective treatment of patients with hemorrhoids involves
not only minimally invasive surgery but also education. He
and Chen reported that, after sclerotherapy, patients should
be educated about living habits [6]. Hemorrhoids are com-
mon and tend to recur. In He and Chen’s study, doctors and
nurses educated their patients after treatment, helping the
treatment to succeed. They taught their patients to develop
better living habits; more appropriately choose what to eat
and drink; avoid constipation, diarrhea, and straining during
defecation; take medications to soften the stools; and avoid
prolonged sitting. Good education and management both im-
prove the effectiveness of treatment and reduce the rate of
recurrence of hemorrhoids.

4. Discussion

Some trials of minimally invasive treatment have been
conducted for Grade III and IV hemorrhoids. Recurrence
rates for each minimally invasive form of treatment are sum-
marized in Table 2 [12-14,19,23,24,27,33-38]. The duration
of postoperative follow-up differed widely between studies,
ranging from 1 to 60 months. The rate of recurrence after
minimally invasive treatment ranged from 0% to 21.8%.

Since 2000, the minimally invasive treatment of ALTA
sclerotherapy has frequently been performed in Japan to
treat internal hemorrhoids [18,19,38,39]. ALTA sclerother-
apy has now been performed on over 300,000 patients in Ja-
pan for all Goligher grades of internal hemorrhoids. In the
current case study, although ALTA sclerotherapy was effec-
tive in some cases of Grade IV disease, the recurrence rate
was significantly worse for Grade IV than for Grade III
hemorrhoids. ALTA sclerotherapy appears to be an effective
treatment for Grade II and III hemorrhoids. ALTA scle-
rotherapy combined with distal hemorrhoidectomy is an op-
tion for treating mixed hemorrhoids, with the rate of pro-
lapse repair being 100% [40]. More studies of ALTA scle-
rotherapy with distal hemorrhoidectomy are needed to estab-
lish its efficacy in Grade III and IV diseases.

Figure 4 shows an algorithm for the management of
Goligher Grade III and IV hemorrhoids. CH is considered as
the standard treatment for such hemorrhoids because of the
low recurrence rate. If the top priority of patients with ad-
vanced hemorrhoids is a low risk of recurrence, CH, also
known as Milligan-Morgan or Ferguson hemorrhoidectomy,
should be selected. However, this procedure frequently re-
sults in severe postoperative pain. Additionally, excessive re-
moval of sensitive anoderm or damage to the internal
sphincter can occur during CH with excision of the anal
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Table 2. Reported Recurrence Rates and/or Additional Surgery Rates for the Listed Minimally Invasive

Treatments.
Author Grade Technique Number Follow-up Recy rrence rate and/or
(months)  additional surgery rate
Giordano P, et al [33] v THD + mucopexy 31 32 6.4%
Ratto C, et al [34] 11, 11, IV THD 170 11.5 4.1%
Ratto C, et al [14] I1, 11, IV THD 803 11.1 10.2%
Zampieri N, et al [35] 11, IV THD 46 1-6 0%
Ligasure 68 4%
Theodoropoulos G.E, et al [36] I, IV DGHAL + RAR 147 15 4%
Walega P, et al [37] I, IV DGHAL + RAR 29 3 10.34%
Gravie J.F, et al [12] SH 63 24 7.5%
MMH 63 1.8%
Ammaturo C, et al [13] I SH 39 24 13%
MMH 40 0%
Hachiro Y, et al [19] I, IV ALTA 448 29 3.6%
Takano M, et al [38] I, IV ALTA (OC-108) 80 12 16%
CH 85 2%
Miyamoto H, et al [24] 11, 11, IV ALTA 28 5 10.7%
Miyamoto H, et al [23] 11 ALTA 109 60 10.8%
111 435 21.8%
Ishiyama G, et al [27] 11, I, IV ACL 127 26 2.4%
Hemorrhoids grading
A 4 A 4
Grade 11l Grade IV

For low pain

h 4

For low recurrence

e

b

y

For low pain

Minimally invasive treatment

- SH

* THD (DGHAL with mucopexy)
* ALTA sclerotherapy

+ ACL

(* RBL)

(+IRC)

( + PAO sclerotherapy)

( * CAES)

Milligan-Morgan
or Ferguson
hemorrhoidectomy

Minimally invasive treatment
* THD with mucopexy

+ ACL

( + ALTA sclerotherapy)

Figure 4. Algorithm for the management of Goligher Grade III and IV hemorrhoids.

cushions, resulting in some degree of fecal incontinence. If
the patient’s top priority is minimizing pain, minimally inva-
sive treatment options should be selected. The downside of
minimally invasive and less painful treatments is the greater
risk of recurrence; however, patients generally greatly appre-
ciate sparing of the sensitive anoderm and a rapid return to

a normal, pain-free life [9].

The most important complications of CH are postopera-
tive bleeding and anal stricture. Several technical modifica-
tions have been introduced in an attempt to prevent or to
minimize postoperative complications. The most important
of these is preserving the anoderm as much as possible. For
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Table 3. Complications of Rubber Band Ligation and Sclerotherapy.

author method complication
Patel S, et al [41] RBL bleeding
Sim HL, et al [42] RBL perineal sepsis
Chau NG, et al [43] RBL pylephlebitis, pyogenic liver abscess
Tejirian T, et al [44] RBL bacterial endocarditis

Suppiah A, et al [45]
Rashid MM, et al [46]
Tanwar R, et al [47]
Gupta N, et al [48]
Indrasena B, et al [49]
Elram R, et al [50]
Schulte T, et al [51]
Yang P, et al [52]
Bullock N [53]
Yoshikawa K, et al [54]

sclerotherapy (phenol)
sclerotherapy (PAO)
sclerotherapy (PAO)
sclerotherapy
sclerotherapy (5%phenol)
sclerotherapy (5%phenol)
sclerotherapy
sclerotherapy
sclerotherapy (5%phenol in arachis)
sclerotherapy (ALTA)

chemical hepatitis
adult respiratory distress syndrome
recto-urethral fistula
recto-urethral fistula
necrotizing fasciitis
anorectal necrosis
rectal necrosis
abdominal compartment syndrome
impotence

acute liver injury

Goligher Grade III, rather than excising the hemorrhoids,
the aims are to reduce their size by ligation of the supplying
arteries and to restore the anatomical position of any pro-
lapsed mucosa. THD, DGHAL, and SH all aim to correct
the pathophysiology of hemorrhoids by reducing blood flow
to the anal canal (dearterialization) and eliminating anorectal
mucosal prolapse (repositioning), respectively. ACL also in-
volves minimal harm to the anoderm and repositioning and
fixing of the hemorrhoidal tissue. These procedures aim to
correct the underlying pathophysiological mechanisms that
result in hemorrhoids.

Nonsurgical treatments, such as RBL and sclerotherapy,
are usually performed in outpatient clinics, thus reducing the
costs of hospital stays. Moreover, these procedures are time-
saving and minimize days off work [8], mainly because of
the low rate and mildness of complications. Complications
related to minimally invasive treatments for hemorrhoidal
disease are reportedly usually mild, comprising mainly
bleeding and pain [8]. In particular, one study found that
complications of IRC are mild and include bleeding, ulcera-
tion, and dermatitis [31]; serious complications of minimally
invasive treatments are rare. The major complications of
RBL and sclerotherapy are summarized in Table 3 [41-54].
The most important severe adverse event is deep infection
with pain, swelling, and redness after CAES because of in-
correct positioning of the injected sclerosant [25]. Physicians
should evaluate the patients’ quality of life and discuss the
treatment options with them to select the optimal approach
for symptom relief and hemorrhoidal cure [6].

5. Conclusion

Although not definitive, minimally invasive treatments are
a valid alternative for patients with symptomatic, advanced
hemorrhoids provided that recurrence rates and possible
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complications are clearly explained. Currently, various treat-
ment options are available for patients with advanced hem-
orrhoids. Minimally invasive treatment may be ideal for
symptomatic hemorrhoids that would otherwise require sur-

gery.

Acknowledgements

I would like to thank Dr Trish Reynolds, MBBS, FRACP,
from Edanz (https://jp.edanz.com/ac) for editing a draft of
this manuscript.

Conflicts of Interest
There are no conflicts of interest.

Author Contributions
Hidenori Miyamoto was the sole author and performed all
required tasks.

References

1. Festen S, van Hoogstraten MJ, van Geloven AA, et al. Treatment
of grade III and IV haemorrhoidal disease with PPH or THD. A
randomized trial on postoperative complications and short-term re-
sults. Int J Colorectal Dis. 2009 Dec; 24(12): 1401-5.

2. Acheson AG, Scholefield JH. Management of haemorrhoids. BMJ.
2008 Feb; 336(7640): 380-3.

3. Dal Monte PP, Tagariello C, Sarago M, et al. Transanal haemor-
rhoidal dearterialisation: nonexcisional surgery for the treatment of
haemorrhoidal disease. Tech Coloproctol. 2007 Dec; 11(4): 333-9.

4. Giordano P, Nastro P, Davies A, et al. Prospective evaluation of
stapled haemorrhoidopexy versus transanal haemorrhoidal dearteri-
alisation for stage II and III haemorrhoids: three-year outcomes.
Tech Coloproctol. 2011 Mar; 15(1): 67-73.

5. McLemore EC, Rai R, Siddiqui J, et al. Novel endoscopic delivery
modality of infrared coagulation therapy for internal hemorrhoids.
Surg Endosc. 2012 Nov; 26(11): 3082-7.

6. He A, Chen M. Sclerotherapy in hemorrhoids. Indian J Surg. 2022



dx.doi.org/10.23922/jarc.2022-068

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Apr; 20: 1-5.

. Yamana T. Japanese practice guidelines for anal disorders I. Hem-

orrhoids. J Anus Rectum Colon. 2017 May; 1(3): §9-99.

. Cocorullo G, Tutino R, Falco N, et al. The non-surgical manage-

ment for hemorrhoidal disease. A systematic review. G Chir. 2017
Jan-Feb; 38(1): 5-14.

. Altomare DF, Giuratrabocchetta S. Conservative and surgical treat-

ment of haemorrhoids. Nat Rev Gastroenterol Hepatol. 2013 Sep;
10(9): 513-21.

Burch J, Epstein D, Sari AB, et al. Stapled haemorrhoidopexy for
the treatment of haemorrhoids: a systematic review. Colorectal
Dis. 2009 Mar; 11(3): 233-44.

Sohn N, Aronoff JS, Cohen FS, et al. Transanal hemorrhoidal
dearterialization is an alternative to operative hemorrhoidectomy.
Am J Surg. 2001 Nov; 182(5): 515-9.

Gravie JF, Lehur PA, Huten N, et al. Stapled hemorrhoidopexy
versus Milligan-Morgan hemorrhoidectomy: a prospective, ran-
domized, multicenter trial with 2-year postoperative follow up.
Ann Surg. 2005 Jul; 242(1): 29-35.

Ammaturo C, Tufano A, Spiniello E, et al. Stapled haemorrhoi-
dopexy vs. Milligan-Morgan haemorrhoidectomy for grade III
haemorrhoids: a randomized clinical trial. G Chir. 2012 Oct; 33
(10): 346-51.

Ratto C, Parello A, Veronese E, et al. Doppler-guided transanal
haemorrhoidal dearterialization for haemorrhoids: results from a
multicentre trial. Colorectal Dis. 2015 Jan; 17(1): O10-9.

Pucher PH, Sodergren MH, Lord AC, et al. Clinical outcome fol-
lowing Doppler-guided haemorrhoidal artery ligation: a systematic
review. Colorectal Dis. 2013 Jun; 15(6): e284-94.

Ratto C, Giordano P, Donisi L, et al. Transanal haemorrhoidal
dearterialization (THD) for selected fourth-degree haemorrhoids.
Tech Coloproctol. 2011 Jun; 15(2): 191-7.

Yano T, Yano K. Comparison of injection sclerotherapy between
5% phenol in almond oil and aluminum potassium sulfate and tan-
nic acid for grade 3 hemorrhoids. Ann Coloproctol. 2015 Jun; 31
(3): 103-5.

Miyamoto H, Hada T, Ishiyama G, et al. Aluminum potassium sul-
fate and tannic acid sclerotherapy for Goligher grades II and III
haemorrhoids: results from a multicenter study. World J Hepatol.
2016 Jul; 8(20): 844-9.

Hachiro Y, Kunimoto M, Abe T, et al. Aluminum potassium sul-
fate and tannic acid (ALTA) injection as the mainstay of treatment
for internal hemorrhoids. Surg Today. 2011 Jan; 41(6): 806-9.

Ono T, Goto K, Takagi S, et al. Sclerosing effect of OC-108, a
novel agent for hemorrhoids, is associated with granulomatous in-
flammation induced by aluminum. J Pharmacol Sci. 2005 Dec; 99
(4): 353-63.

Ono T, Nakagawa H, Fukunari A, et al. Hemostatic action of OC-
108, a novel agent for hemorrhoids, is associated with regional
blood flow arrest induced by acute inflammation. J Pharmacol Sci.
2006 Nov; 102(3): 314-20.

Yano T, Nogaki T, Asano M, et al. Outcomes of case-matched in-
jection sclerotherapy with a new agent for hemorrhoids in patients
treated with or without blood thinners. Surg Today. 2013 Aug; 43
(8): 854-58.

Miyamoto H. ALTA sclerotherapy: the new sclerotherapy for cur-
ing advanced internal hemorrhoids. In: Brown ER, editor. Scle-
rotherapy. New York: Nova Science Publishers, Inc; 2014. p. 149-
63.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Minimally Invasive Treatment for Hemorrhoids

Miyamoto H, Asanoma M, Miyamoto H, et al. ALTA injection
sclerosing therapy: nonexcisional treatment of internal hemor-
rhoids. Hepato-Gastroenterol. 2012 Jan-Feb; 59(113): 77-80.

Wu X, Wen Q, Cui B, et al. Cap-assisted endoscopic sclerotherapy
for internal hemorrhoids: technique protocol and study design for
a multi-center randomized controlled trial. Ther Adv Gastrointest
Endosc. 2020 Jun; 13: 1-11.

Zhang T, Xu LJ, Xiang J, et al. Cap-assisted endoscopic scle-
rotherapy for hemorrhoids: methods, feasibility and efficacy. World
J Gastrointest Endosc. 2015 Dec; 7(19): 1334-40.

Ishiyama G, Nishidate T, Ishiyama Y, et al. Anal cushion lifting
method is a novel radical management strategy for hemorrhoids
that does not involve excision or cause postoperative anal compli-
cations. World J Gastrointest Surg. 2015 Oct; 7(10): 273-8.
Bernstein WC. What are hemorrhoids and what is their relation-
ship to the portal venous system? Dis Colon Rectum. 1983 Dec;
26(12): 829-34.

Watson NFS, Liptrott S, Maxwell-Armstrong CA. A prospective
audit of early pain and patient satisfaction following out-patient
band ligation of haemorrhoids. Ann R Coll Surg Engl. 2006 Mar;
88(3): 275-9.

Gagloo MA, Hijaz SW, Nasir SA, et al. Comparative study of
hemorrhoidectomy and rubber band ligation in treatment of second
and third degree hemorrhoids in Kashmir. Indian J Surg. 2013
Oct; 75(5): 356-60.

Ricci MP, Matos D, Saad SS. Rubber band ligation and infrared
photocoagulation for the outpatient treatment of hemorrhoidal dis-
ease. Acta Cir Bras. 2008 Jan-Feb; 23(1): 102-6.

Jutabha R, Jensen DM, Chavalitdhamrong D. Randomized pro-
spective study of endoscopic rubber band ligation compared with
bipolar coagulation for chronically bleeding internal hemorrhoids.
Am J Gastroenterol. 2009 Aug; 104(8): 2057-64.

Giordano P, Tomasi I, Pascariello A, et al. Transanal dearterializa-
tion with targeted mucopexy is effective for advanced haemor-
rhoids. Colorectal Dis. 2014 May; 16(5): 373-6.

Ratto C, Donisi L, Parello A, et al. Evaluation of transanal hemor-
rhoidal dearterialization as a minimally invasive therapeutic ap-
proach to hemorrhoids. Dis Colon Rectum. 2010 May; 53(5): 803-
11.

Zampieri N, Castellani R, Andreoli R, et al. Long-term results and
quality of life in patients treated with hemorrhoidectomy using
two different techniques: ligasure versus transanal hemorrhoidal
dearterialization. Am J Surg. 2012 Nov; 204(5): 684-8.
Theodoropoulos GE, Sevrisarianos N, Papaconstantinou J, et al.
Doppler-guided haemorrhoidal artery ligation, rectoanal repair, su-
tured haemorrhoidopexy and minimal mucocutaneous excision for
grades III-IV haemorrhoids: a multicenter prospective study of
safety and efficacy. Colorectal Dis. 2010 Feb; 12(2): 125-34.
Walega P, Krokowicz P, Romaniszyn M, et al. Doppler guided
haemorrhoidal arterial ligation with recto-anal-repair (RAR) for
the treatment of advanced haemorrhoidal disease. Colorectal Dis.
2010 Oct; 12(10 Online): €326-9.

Takano M, Iwadare J, Ohba H, et al. Sclerosing therapy of internal
hemorrhoids with a novel sclerosing agent. Comparison with liga-
tion and excision. Int J Colorectal Dis. 2006 Jan; 21(1): 44-51.
Tokunaga Y, Sasaki H, Saito T. Evaluation of sclerotherapy with a
new sclerosing agent and stapled hemorrhoidopexy for prolapsing
internal hemorrhoids: retrospective comparison with hemorrhoidec-
tomy. Dig Surg. 2010; 27(6): 469-72.

15



J Anus Rectum Colon 2023; 7(1): 8-16

40.

41.

42.

43.

44.

45.

46.

47.

48.

16

Abe T, Hachiro Y, Ebisawa Y, et al. Distal hemorrhoidectomy with
ALTA injection: a new method for hemorrhoid surgery. Int Surg.
2014 May-Jun; 99(3): 295-8.

Patel S, Shahzad G, Rizvon K, et al. Rectal ulcers and massive
bleeding after hemorrhoidal band ligation while on aspirin. World
J Clin Cases. 2014 Apr; 2(4): 86-9.

Sim HL, Tan KY, Poon PL, et al. Life-threatening perineal sepsis
after rubber band ligation of haemorrhoids. Tech Coloproctol.
2009 Jun; 13(2): 161-4.

Chau NG, Bhatia S, Raman M. Pylephlebitis and pyogenic liver
abscesses: a complication of hemorrhoidal banding. Can J Gastro-
enterol. 2007 Sep; 21(9): 601-3.

Tejirian T, Abbas MA. Bacterial endocarditis following rubber
band ligation in a patient with a ventricular septal defect: report of
a case and guideline analysis. Dis Colon Rectum. 2006 Dec; 49
(12): 1931-3.

Suppiah A, Perry EP. Jaundice as a presentation of phenol induced
hepatotoxocity following injection sclerotherapy for haemorrhoids.
Surgeon. 2005 Feb; 3(1): 43-4.

Rashid MM, Murtaza B, Gondal ZI, et al. Injection sclerotherapy
for haemorrhoids causing adult respiratory distress syndrome. J
Coll Physicians Surg Pak. 2006 May; 16(5): 373-5.

Tanwar R, Singh SK, Pawar DS. Rectourethral fistula: a rare com-
plication of injection sclerotherapy. Urol Ann. 2014 Jul; 6(3): 261-
3.

Gupta N, Katoch A, Lal P, et al. Rectourethral fistula after injec-

49.

50.

51.

52.

53.

54.

dx.doi.org/10.23922/jarc.2022-068

tion sclerotherapy for haemorrhoids, a rare complication. Colorec-
tal Dis. 2011 Jan; 13(1): 105.

Indrasena B, Doratiyawa L. Fatal necrotizing fasciitis following
sclerotherapy for haemorrhoids. Chin Med J. 2013 Mar; 126(5):
982-3.

Elram R, Wasserberg N. Anorectal necrosis induced by injection
sclerotherapy for hemorrhoids. Int J Colorectal Dis. 2007 Aug; 22
(8): 997-8.

Schulte T, Fandrich F, Kahlke V. Life-threatening rectal necrosis
after injection sclerotherapy for haemorrhoids. Int J Colorectal
Dis. 2008 Jul; 23(7): 725-6.

Yang P, Wang YJ, Li F, et al. Hemorrhoid sclerotherapy with the
complication of abdominal compartment syndrome: report of a
case. Chin Med J. 2011 Jun; 124(12): 1919-20.

Bullock N. Impotence after sclerotherapy of haemorrhoids: case
reports. BMJ. 1997 Feb; 314(7078): 419.

Yoshikawa K, Kawashima R, Hirose Y, et al. Liver injury after
aluminum potassium sulfate and tannic acid treatment of hemor-
rhoids. World J Gastroenterol. 2017 Jul; 23(27): 5034-40.

Journal of the Anus, Rectum and Colon is an Open Access journal distributed
under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 In-
ternational License. To view the details of this license, please visit (https:/creativ

ecommons.org/licenses/by-nc-nd/4.0/).




