
pISSN 2287-9714   eISSN 2287-9722
www.coloproctol.org

Annals of

Coloproctology

www.coloproctol.org290

Early postoperative outcomes of a novel nonexcisional 
technique using aluminum potassium sulfate and tannic 
acid sclerotherapy with mucopexy on patients with grade 
III hemorrhoids

Shunya Takada, Akira Tsunoda, Tomoko Takahashi, Hiroshi Kusanagi
Department of Gastroenterological Surgery, Kameda Medical Center, Kamogawa, Japan

Original Article

Ann Coloproctol 2022;38(4):290-296
https://doi.org/10.3393/ac.2020.00920.0131 

Purpose: Aluminum potassium sulfate and tannic acid (ALTA; Zion, Mitsubishi Pharma Corp.) is an effective sclerosing 
agent for internal hemorrhoids. ALTA therapy with a rectal mucopexy (AM) is a new approach for treating hemorrhoidal 
prolapse. This study compared the early postoperative outcomes of AM surgery with Doppler-guided transanal hemor-
rhoidal dearterialization and mucopexy (DM) in patients with third-degree hemorrhoids.
Methods: AM surgery was performed on 32 patients with grade III hemorrhoids and was compared with a cohort of 22 
patients who underwent DM surgery in a previous randomized controlled trial.
Results: The pain scores during defecation were significantly lower in the AM patients beginning 4 days after surgery. The 
total use of analgesics 2 weeks postoperatively was significantly lower in the AM patients than in the DM patients (3.5 
tablets [range 1.6–5.5] vs. 7.6 tablets [range 3.3–11.9], P = 0.04). The length of operation, blood loss, and incidence of 
postoperative complications were significantly lower in the AM patients than in the DM patients. During 12 months fol-
low-up, recurrence of prolapse occurred in 1 patient who underwent AM surgery.
Conclusion: AM surgery is effective, with lower complication rates and postoperative analgesic requirements, and is a less 
invasive treatment for patients with grade III hemorrhoids compared to DM surgery.

Keywords: Hemorrhoids; Prolapse; Aluminum potassium sulfate and tannic acid; Transanal hemorrhoidal dearterialization; 
Mucopexy

INTRODUCTION

Hemorrhoidectomy is considered the gold standard for the treat-
ment of advanced hemorrhoids because of the low recurrence 
rates, even if it is not without complications and can be associated 
with considerable pain [1]. In an attempt to relieve the postopera-

tive pain, Morinaga et al. [2] developed a new nonexcisional pro-
cedure for hemorrhoids described as Doppler-guided hemor-
rhoidal artery ligation or transanal hemorrhoidal dearterialization 
(THD). Previous studies reported that this technique was associ-
ated with less postoperative pain than standard hemorrhoidec-
tomy [3-5]. We agreed with the view that additional mucopexy 
may reduce prolapse of hemorrhoids [6]; thus, we have performed 
the THD procedure with mucopexy (DM) since 2012 [7, 8]. 
However, the Doppler-guided proctoscope was expensive, and 
the DM surgery was performed at the cost of €300 per patient [7, 
8]. This underscores the need for a novel technique that is less ex-
pensive than the DM surgery and can achieve postoperative out-
comes comparable to or better than DM surgery.

A novel sclerosing agent containing aluminum potassium sul-
fate and tannic acid (ALTA) has been developed in Japan. The 
ALTA injection therapy for hemorrhoids proved to be effective 
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for both bleeding and prolapse [9, 10]. Success rates of 75% to 
93% for grade III hemorrhoids at 1-year have been reported [11, 
12]. We hypothesized that additional mucopexy with the ALTA 
therapy may reduce prolapse of hemorrhoids, in the same way as 
the THD procedure with mucopexy decreased prolapse com-
pared with the THD procedure alone [6]. Applying the hypothe-
sis, we have performed the ALTA injection with mucopexy (AM) 
since 2018. The aim of this study was to compare the short-term 
outcomes of AM surgery on patients with grade III hemorrhoids 
with that of DM surgery from our previous study [7]. We evalu-
ated the impact of AM and DM surgery on postoperative pain 
scores and analgesic requirements.

METHODS

A total of 32 patients with symptomatic grade III hemorrhoids 
were recruited to undergo AM surgery from April 2018 to March 
2020 in Kameda Medical Center, Kamogawa, Japan. The Institu-
tional Review Board of Kameda Medical Center approved this 
study (No. 20-022), and all patients gave written informed con-
sent. Patients who did not provide written informed consent were 
excluded. The exclusion criteria included thrombosed hemor-
rhoids, anal fissures, anal fistulas, anal polyps, anorectal mucosal 
prolapse, pregnancy, continuous analgesic use, inflammatory 
bowel diseases, paradoxical puborectalis contraction, anal steno-
sis, and bleeding disorder. Patients who had undergone rubber 
band ligation or sclerotherapy in the past 6 months, hemorrhoid-
ectomy within 5 years, or any previous operation with hemor-
rhoidal dearterialization or stapled anopexy were also excluded.

These patients were compared with a cohort of 22 patients 
treated with DM surgery in a previous study [7], so the study de-
sign was mixed with previously reported cohort data and retro-
spectively collected recent data.

The primary endpoints included postoperative pain scores and 
analgesic requirements. The secondary endpoints included post-
operative complications, resumption of work or normal daily ac-
tivities, length of operation, blood loss, hospital stay, recurrence 
rate at 1 year, and patient satisfaction score. Patient demographics 
and symptoms were recorded. Anal incontinence was evaluated 
using the Fecal Incontinence Severity Index (FISI) [13].

Surgical technique
AM surgery
Patients were placed in the jack-knife position under spinal anes-
thesia. A proctoscope designed to offer an open superior window 
to expose the entire operative field was used for the prolapsing 
hemorrhoids requiring mucopexy. Using a continuous suture, 
mucopexy was performed starting at 6 to 7 cm from the anal 
verge until the anorectal junction, 1 cm above the dentate line. 
Within 2 cm from the anorectal junction, transfixing the rectum 
was undertaken to include the possible existence of submucosal 
hemorrhoidal arteries [2]. Care was observed to avoid suturing of 

the internal and external piles. The suture was tied to complete 
mucopexy. ALTA solution was then injected into prolapsing hem-
orrhoid according to the 4-step injection method (Fig. 1) [1]. 
ALTA solution was also injected into the nonprolapsing hemor-
rhoids. The number of hemorrhoids undergoing mucopexy and/
or ALTA therapy, and the total volume of ALTA solution injected 
were recorded.

DM surgery
Doppler-guided hemorrhoidal dearterialization was carried out 
using THD easy model (S.P.A., Correggio, Italy), which has been 
described in detail elsewhere [7]. The Doppler proctoscope was 
inserted through the anal canal to the lower rectum. Tilting the 
proctoscope, the best Doppler signals were sought that corre-
spond to all 6 main trunks of the hemorrhoidal arteries. Moving 
the proctoscope distally, every arterial branch signal was followed 
in a craniocaudal direction, until the best Doppler signal was ob-
tained at about 2 cm above the anorectal junction. For the sites 
undergoing dearterialization alone, a hemostatic Z-shaped suture 
was placed and tied. For the prolapsing hemorrhoids requiring 
mucopexy, after arterial identification, a small mark was made us-
ing electrocautery on the mucosa at the maximal signal. A similar 
figured proctoscope used for mucopexy in AM surgery was used. 
Using a continuous running suture, mucopexy was done starting 
at 6 to 7 cm from the anal verge until the previously marked 
point. A suture was then inserted above and below this point. The 
mucopexy was completed at the anorectal junction, and the su-
ture was tied.

Follow-up
The postoperative care and follow-up were in accordance with 

Fig. 1. Schema of the aluminum potassium sulfate and tannic acid 
(ALTA) injection with mucopexy surgery. Using a continuous suture, 
mucopexy is performed starting at 6 to 7 cm from the anal verge un-
til the anorectal junction. The suture is tied, then ALTA is injected 
into hemorrhoid. SRA, suprarectal artery. 

ALTA

SRA
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those done in the previous study [7]. A stool softener was pre-
scribed, and patients were advised to avoid straining, while a nor-
mal diet was allowed. For analgesics, Loxonine (Daiichi Sankyo 
Corp., Tokyo, Japan) (1 tablet, 4 times a day as needed) was given 
orally. The criteria for the patient’s discharge from the hospital 
were (1) no fever, and (2) no significant complications. The deci-
sion of the timing for discharge was made on the morning the day 
after surgery.

Pain scores at rest and the pain scores during defecation on post-
operative days 1 to 7 and day 14, and the analgesic requirements 
on postoperative days 1 to 14 were reported. Pain assessment was 
based on a numeral rating scale (0, no pain at all; 10, worst pain 
imaginable). The length of operation, blood loss, and length of 
hospital stay were also recorded. All postoperative complications 
were assessed using the Clavien-Dindo (CD) classification system 
[14]. Patients were followed up at the clinic 1, 2, and 3 months af-
ter surgery, and late complications were noted. After AM surgery, 
patients were instructed to report their symptoms annually by 
mail. The final follow-up for patients who underwent DM sur-
gery was conducted in June 2020, and similarly, the patients were 
instructed to report their symptoms by mail. Those who indicated 
that they had a feeling of prolapse were examined in the clinic. At 
12 months, patients’ satisfaction scores were also recorded by us-
ing a numeral rating scale (0, no satisfaction at all; 10, most satis-
fied). The FISI score was recorded at baseline, 1, and 3 months. 
All patients were submitted to anoscopy at 2 to 3 months after 
surgery. 

Statistical analysis
All statistical analyses were performed with EZR (ver. 1.54, free 
statistical software; Kanda Y, Saitama Medical Center, Jichi Medi-
cal University, Saitama, Japan [15]) which is a graphical user in-
terface for EZR. More precisely, it is a modified version of R com-
mander designed to add statistical functions frequently used in 

biostatistics. Continuous variables were analyzed by using the 
Mann-Whitney U-test, and categorical variables were analyzed by 
the chi-square test. The results are expressed as the means (95% 
confidence interval, CI) unless otherwise specified. A P-value of 
< 0.05 was considered to be statistically significant.

RESULTS

We included 32 patients who underwent AM surgery; compared 
to the 22 patients who underwent DM surgery. The patients in 
the AM group were significantly older than those in the DM 
group. More patients in the AM group had undergone previous 
surgeries for hemorrhoids than those in the DM group. These pa-
tients were included in the study because they had undergone the 
previous surgeries at least 5 years (mean, 16.2 years; 95% CI, 7.9–
24.5 years) before the surgeries in this study (Table 1).

The length of operation and blood loss were significantly lower 
in the AM patients than that in the DM patients. The number of 
mucopexy procedures, hospital stay, and time until either the first 
defecation after surgery or the resumption of normal daily activity 
was not significantly different between the 2 groups (Table 2).

The postoperative pain scores at rest revealed that significantly 
less discomfort was noted on days 5 and 7 in the AM patients 
than in the DM patients (Fig. 2). The pain scores during defeca-
tion were significantly lower in the AM patients for 5 days during 
the first week (Fig. 3). The total dose of analgesics during the first 
2 weeks after surgery was significantly lower in the AM patients 
than in the DM patients (Fig. 4). Fewer analgesics were required 
after surgery in the AM patients compared to the DM patients (17 
of 22 [77.3%] vs. 17 of 32 [53.1%], P= 0.09).

The postoperative complications are listed in Table 3. Intraoper-

Table 1. Demographic data

Variable AM DM P-value

No. of patients 32 22

Mean age (yr) 70 (27–6) 57 (25–81) < 0.0001a

Sex (male:female) 24:8 19:3 0.49b

Previous procedurec 13 (40.6) 1 (4.5) 0.004b

   Hemorrhoidectomy 7 1

   ALTA therapy 3

   Laser therapy 2

   Rubber band ligation 1

Values are presented as number only, mean (range), or number (%).
AM, ALTA injection with mucopexy; DM, transanal hemorrhoidal dearterialization 
with mucopexy; ALTA, aluminum potassium sulfate and tannic acid. 
aMann-Whitney U-test. bchi-square test. cPerformed mean (95% confidence inter-
val) duration of 16.2 years (7.9–24.5 years) before the surgeries in this study.

Table 2. Early postoperative results

Variable AM (n = 32) DM (n = 22) P-valuea

Hemorrhoidal dearterializationb 5.8 (4–6)

ALTA proceduresb 2.7 (1–3)

Mucopexy proceduresb 1.8 (1–3) 2.0 (1–4) 0.25

Total dose of ALTA injectionc 
(mL)

18.2 (17.3–19.0)

Length of operationc (min) 24.5 (22.0–26.9) 35.9 (32.7–39.0) < 0.05

Blood lossc (mL) 4.7 (3.1–6.4) 13.2 (3.1–23.3) 0.007

Hospital stayc (day) 2.0 (2.0–2.1) 2.0 (2.0–2.0) 0.42

First defecationc (POD) 0.9 (0.7–1.1) 1.3 (1.0–1.6) 0.054

Resumption of work or  
normal daily activityc (POD)

4.1 (2.7–5.4) 3.7 (2.4–5.0) 0.74

Values are presented as bmean (range) or cmean (95% confidence interval).
AM, ALTA injection with mucopexy; DM, transanal hemorrhoidal dearterialization 
with mucopexy; ALTA, aluminum potassium sulfate and tannic acid; POD, postop-
erative day. 
aMann-Whitney U-test.
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Fig. 2. Pain scores at rest. DM, transanal hemorrhoidal dearterialization with mucopexy; AM, aluminum potassium sulfate and tannic acid in-
jection with mucopexy; CI, confidence interval. *P<0.05 (comparing between AM and DM; Mann-Whitney U-test).

Fig. 3. Pain scores during defecation. DM, transanal hemorrhoidal dearterialization with mucopexy; AM, aluminum potassium sulfate and 
tannic acid injection with mucopexy; CI, confidence interval. *P<0.05 (comparing between AM and DM; Mann-Whitney U-test).

Fig. 4. Oral analgesics use (tablets). DM, transanal hemorrhoidal dearterialization with mucopexy; AM, aluminum potassium sulfate and tan-
nic acid injection with mucopexy; CI, confidence interval. *P<0.05 (comparing between AM and DM; Mann-Whitney U-test).
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ative transitory submucosal hematomas developed in 1 patient 
who had DM surgery. Urinary retention occurred in 3 patients in 
the DM group (13.6%) and 1 patient in the AM group (3.1%). 
Postoperative hemorrhage necessitating readmission was noted in 
1 patient (4.5%) in the DM group, which resolved spontaneously. 
Thrombosed residual hemorrhoids developed in 3 patients in the 
DM group (13.6%) and 1 patient in the AM group (3.1%). None 
of the patients in either group complained of anal stenosis at the 
3-month follow-up. The incidence of CD grade I complications 
and total complications was significantly lower after AM surgery 
than DM surgery. CD grade II or IIIa complications did not occur 
in the AM patients.

Each hemorrhoidal symptom was examined separately. Hemor-
rhage, pain, and the need for manual repositioning of hemor-
rhoids were all improved after surgery in both groups of patients 
at 1 and 3 months (Table 4). Anoscopy at 2 to 3 months did not 

show prolapsed hemorrhoids in either group. There were no sig-
nificant differences between the groups in the mean postoperative 
FISI scores at 1 and 3 months (Table 5), and no significant differ-
ence in mean patient satisfaction scores at 12 months (8.8 [8.5–
9.2] in AM group vs. 7.1 [5.6–8.7] in DM group, P≥ 0.05).

The median (range) of follow-up was 44 months (20–79 
months) in the DM group and 12 months (12–26 months) in the 
AM group. The DM group reported 5 patients with a prolapsed 
hemorrhoid. Three patients had additional surgery; 2 had hemor-
rhoidectomy, and 1 had AM surgery. In contrast, 1 patient re-
ported a prolapsed hemorrhoid 8 months after surgery in the AM 
group, which was diagnosed as grade III hemorrhoids at the 
clinic. He was scheduled to undergo AM surgery.

DISCUSSION

Our study compared the postoperative results of patients with 
hemorrhoids who underwent AM and DM surgery. This study 
demonstrated that 2 weeks after surgery, the AM patients needed 
significantly lower analgesic tablets than the DM patients. The 
AM patients complained of significantly less pain during defeca-
tion beginning 4 days after surgery than the DM patients. The 
length of operation, blood loss, and the incidence of postoperative 
complications were significantly lower in the AM patients than 
that in the DM patients, respectively. Recurrence of prolapse oc-
curred in 1 patient who underwent AM surgery during 12 

Table 3. The complications according to Clavien-Dindo classifica-
tion

Variable AM (n = 32) DM (n = 22) P-valued

Total complications 1 (3.1) 7 (31.8) 0.006

Clavien-Dindo gradea

   I 1 (3.1) 6 (27.3) 0.014

   II 0 (0) 0 (0) NA

   IIIa 0 1 (4.5) 0.41

Complication type

   Urinary retention 1 (3.1)b 3 (13.6) 0.29

   Secondary hemorrhage 0 (0) 1 (4.5)c 0.41

   Thrombosed residual hemorrhoid 1 (3.1)b 3 (13.6)d 0.29

   Anal stenosis at 3 months 0 (0) 0 (0) NA

Values are presented as number (%).
AM, aluminum potassium sulfate and tannic acid injection with mucopexy; DM, 
transanal hemorrhoidal dearterialization with mucopexy; NA, not applicable.  
aFor overall complications. bSame patient, cneeded readmission, done underwent 
reoperation. dChi-square test. 

Table 4. Number of patients reporting each symptom once a week or more preoperatively, at follow-up after 1 and 3 months

Symptom
Preoperative

Postoperative (mo)

1 3

AM (n = 32) DM (n = 22) AM (n = 32) DM (n = 22) AM (n = 32) DM (n = 22)

Hemorrhage 22 14 3a 5a 1a 1a

Pain 13 7 0a 1a 0a 0a

Mucus discharge 5 4 1 1 0 0

Pruritus 0 2 1 1 0 0

Feeling of incomplete evacuation 9 6 7 8 4 2

Manual reposition 32 22 0a 0a 0a 0a

AM, aluminum potassium sulfate and tannic acid injection with mucopexy; DM, transanal hemorrhoidal dearterialization with mucopexy. 
aP < 0.01 (comparing between preoperative and postoperative symptom; chi-square test).

Table 5. Fecal Incontinence Severity Index score in 2 groups

Time AM (n = 32) DM (n = 22) P-valuea

Preoperative 0.7 (–0.1 to 1.6) 1.1 (–0.3 to 2.5) 0.61

Postoperative (mo) 

   1 0.8 (–0.2 to 1.9) 0.3 (–0.3 to 0.8) 0.50

   3 0.6 (–0.1 to 1.4) 1.1(–0.6 to 2.8) 0.97

AM, aluminum potassium sulfate and tannic acid injection with mucopexy; DM, 
transanal hemorrhoidal dearterialization with mucopexy. 
aMann-Whitney U-test.
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months follow-up.
Early prolapse was not found after surgery in each group. In DM 

patients, the vascular inflow to the hemorrhoids decreases after 
successful ligation of the arteries, while the venous outflow re-
mains intact; thus shrinking the hemorrhoids. On the contrary, in 
AM patients, the active ingredient, alum, reduces blood flow in 
hemorrhoids, reducing hemorrhoid size, which then induces 
chronic inflammation causing fibrosis. The adjunct ingredient, 
tannic acid, reduces excessive acute inflammation induced by 
alum and has a strong astringent effect on tissues, promoting pro-
tein coagulation and concentration of blood vessels, while de-
creasing exudation into tissues from the inflammatory reaction. 
These cause sclerosis and retraction of the hemorrhoids [16, 17]. 
Adverse effects of the ALTA therapy included pyrexia, anal pain, 
and rectal ulcer [9, 12], where pyrexia was the most frequent reac-
tion with an incidence of 9% [9], but it did not occur in the AM 
patients. Mucopexy performed in either group may improve the 
venous drainage from the hemorrhoidal plexus because of muco-
sal sliding that may impair venous drainage [18].

There were no significant intraoperative complications that oc-
curred in either group. One patient in each group developed tran-
sient submucosal hematomas, none of which caused any clinical 
adverse effects. While no serious early and delayed complications 
were noted in either group, the CD grade II or IIIa complications 
did not occur after AM surgery, and the incidence of total com-
plications was significantly lower in the AM patients than that in 
the DM patients. These findings suggest that AM surgery may be 
less invasive than DM surgery. The blood loss was greater in the 
DM patients because the hemorrhoidal arteries (nearly 6 in total) 
were treated by placing transfixing sutures into the submucosal 
layer around the lower rectum, which led to increased hemor-
rhage in the DM patients. No postoperative bleeding requiring 
readmission occurred in the AM patients. Functionally, there was 
no change from the preoperative FISI scores in either group. Re-
storing the hemorrhoidal cushions to their original sites, rather 
than excising them, has the advantage of restoring the physiologi-
cal role of these structures in the mechanism of anal continence.

Recurrence of prolapse occurred in 5 patients (22.7%) who un-
derwent the DM surgery during a 44-month follow-up. In a sys-
tematic review including 28 studies, the pooled recurrence rate of 
Doppler-guided dearterialization was 17.5%, with a wide range of 
3% to 60%, due to the variability of preoperative hemorrhoidal 
grade or additional procedures such as mucopexy being per-
formed simultaneously [19]. A multicenter trial reported recur-
rence rates of 9.7% for grade III (n= 548) and 10.2% for grade IV 
(n= 118) at 11 months after the DM surgery [20]. Scheyer et al. 
[21] reported that 24.0% (98 of 408) of patients reported recur-
rent prolapsing piles at 6.5 years after the DM surgery. Recurrence 
of prolapse occurred in 1 patient (3%) who underwent AM sur-
gery during a 12-month follow-up in this study. The recurrence 
rates of sclerotherapy by ALTA alone for grade III hemorrhoids 
have been reported to be 7% to 25% at 1-year follow-up [11, 12]. 

Long-term follow-up is required to assess the recurrence after 
AM surgery.

More patients in the DM group required analgesics after surgery 
than those in the AM group. In either surgery, rectal mucopexy 
near the dentate line may have caused postoperative pain. In ad-
dition, dearterialization of 6 hemorrhoidal arteries in the DM pa-
tients may cause ischemia, possibly causing postoperative pain or 
rectal discomfort. Dearterialization of hemorrhoidal arteries may 
have occurred during mucopexy of the AM patients, but was 
fewer (approximately 2) than that in the DM patients. The added 
value of Doppler guidance for hemorrhoidal artery ligation has 
been questioned. Schuurman et al. [22] described a randomized 
study of 82 patients with grade II or III hemorrhoids comparing 
Doppler-guided ligation or ligation without Doppler. More pa-
tients in the Doppler group reported recurrence of prolapse at 6 
months than those in the non-Doppler group. Postoperative pain 
was transient, and a majority of the patients in both groups did 
not require analgesics beginning 5 days after surgery (28 of 32 in 
AM group vs. 15 of 22 in DM group). A postoperative daily pain 
score after the DM surgery was scarcely assessed in the literature. 
The average pain scores of less than 4 were reported during the 
first 7 postoperative days by the patients who underwent the DM 
surgery in the study by Elmer et al. [23], which were similar re-
sults in this study. The pain scores were significantly lower in the 
AM patients for 2 days at rest and 5 days while defecating during 
the first week than in the DM patients, but the differences in the 
mean score were small (0.6–1.8 points) between the groups. As 
mentioned previously, the number of hemorrhoidal arteries li-
gated was lower in the AM patients than that in the DM patients, 
which may lead to less ischemia, causing postoperative lower pain 
scores in the AM patients.

The cost of DM surgery is approximately €300, while AM sur-
gery costs €40 per patient. Clearly, AM surgery may be more cost-
effective than DM surgery.

This study has several limitations. First, this was not a random-
ized controlled trial. Second, the number of patients was small, 
and the follow-up period in the AM patients was short. Third, the 
clinical examination at follow-up was done by only one surgeon, 
who also performed the surgical procedures. Long-term results 
and recurrence rate of AM surgery should be evaluated in larger 
randomized controlled trials.

In conclusion, AM surgery may be the preferable nonexcisional 
surgery for third-degree hemorrhoids because it is safe and effec-
tive, with lower complication rates, less postoperative analgesic 
requirements, and cheaper compared to DM surgery.
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