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Abstract
Objectives: Conventional anal dilatation for anal fissures has long been abandoned because of the high in-

cidence of anal incontinence. However, less invasive and more precise dilation techniques have been devel-

oped that have shown high healing and low incontinence rates. This study aimed to evaluate the efficacy

and safety of controlled anal dilatation (CAD) using a standardized maximum anal diameter.

Methods: This study included 523 patients who underwent CAD for chronic anal fissures between January

2010 and December 2014. CAD was performed under sacral epidural anesthesia. The index fingers of both

hands were placed in the anus and dilated evenly in various directions. CAD was completed when the anus

was dilated to the sixth scale (35 mm in diameter) using a caliber ruler.

Results: The mean anal scale size expanded from 3.1 to 5.8 (p<0.001). Non-healing was observed in nine

patients (1.7%) at 1 month postoperatively, six of whom underwent additional CAD. The mean maximal

anal resting pressure (mmHg) decreased from 90.2 to 79.7 at three months postoperatively (p<0.001). Post-

operative complications were observed in 11 (2.1%) patients, of whom three patients with thrombosed hem-

orrhoids underwent resection. None of the patients complained of anal incontinence during the mean

follow-up period of 16.6 months. The cumulative recurrence-free rates at three and five years were 87.9%

and 69.2%, respectively.

Conclusions: CAD is technically simple and safe and can achieve reasonable long-term outcomes. Thus,

CAD appears to be the preferred procedure for patients with chronic anal fissures who do not respond to

conservative treatments.
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Introduction

Anal fissure is a linear or oval shaped tear in the

squamous epithelium of the distal anal canal, mostly in the

posterior midline[1,2]. The onset of anal fissures is often as-

sociated with trauma due to hard stools or prolonged diar-

rhea[2]. Anal pain is the most common symptom of anal fis-

sures and may appear only during defecation or last for sev-

eral hours after defecation[1]. Acute anal fissures are often

cured with medical treatments, such as high-fiber diets, sitz

baths, analgesics, and topical steroids; however, some pa-

tients develop recurrent or chronic anal fissures[3]. Chronic
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anal fissures are defined by symptoms lasting more than six

weeks and the presence of an enlarged proximal papilla, a

perianal skin tag, fibrotic edges, or an ulcer with exposed

internal sphincter fibers[1].

Although the exact etiology of anal fissures remains un-

clear, hypertonia of the internal anal sphincter (IAS) and

subsequent local ischemia are considered to be the most im-

portant factors in the persistence of anal fissures[1]. There-

fore, treatment strategies for chronic anal fissures focus on

reducing anal pressure using oral or topical medications or

surgery[1,2]. Clinical guidelines recommend nonoperative

treatments such as topical nitrates, calcium channel blockers,

or botulinum toxin as the first-line therapies for chronic anal

fissures[2]. If medical management fails, a surgical approach

is required.

Lateral internal sphincterotomy (LIS) is the best surgical

procedure, with healing rates of 88-100%, and remains the

gold standard for chronic anal fissures[2]. In a recent net-

work meta-analysis comparing treatments for anal fissures,

LIS had the highest odds of healing compared with botu-

linum toxin and medical therapy[4]. However, LIS can cause

postoperative anal incontinence and wound-related complica-

tions[4]. The incontinence rate after LIS in 44 randomized

controlled trials (RCTs) varied from 0 to 44.4%[5]. In a

meta-analysis based on these RCTs, the incontinence rate

was 9.4% at a median follow-up of 2 months after LIS[5].

A meta-analysis of 22 RCTs that reported a follow-up of

> 2 years after LIS showed an incontinence rate of 14%[6].

In addition to anal incontinence, severe complications after

LIS requiring reoperation, such as bleeding, abscesses, fistu-

las, and non-healing wounds, have been observed in 3% of

patients[7].

Anal dilatation (AD), also known as Lord’s procedure, in-

volves inserting the four fingers of both hands into the anus

and stretching the anal canal for more than four minutes[8].

AD is easy to perform, does not require significant equip-

ment, and was the recommended operative intervention for

anal fissures in the 1960s[9]. Watts et al.[10] reported favor-

able results in 95% of patients with anal fissures, showing

early symptom relief after AD. However, a 17-year follow-

up study of 138 patients who received AD revealed that

52% developed varying degrees of anal incontinence[11].

Nielsen et al.[12] performed endoanal ultrasonography in

post-AD patients and found IAS defects in 60% of the pa-

tients and external anal sphincter (EAS) defects in 10%. A

Cochrane review published in 2005 analyzed seven RCTs

comparing LIS and AD. The results showed that LIS was

superior to AD in both healing rate (OR = 3.35; 95%CI =

1.55-7.26) and postoperative anal incontinence rate (OR =

4.03; 95%CI = 2.04-7.46)[13]. Thus, AD was abandoned be-

cause of the unacceptably high risk of postoperative anal in-

continence[1,2].

In recent years, accurate, measurable, and reproducible

AD techniques have been introduced into clinical prac-

tice[9,14-17]. These modified AD techniques use a variety

of dilators, including retractors, balloons, and anoscopes,

with a target anal diameter of 40-48 mm after dila-

tion[9,14-17]. Such standardized AD is also called con-

trolled AD (CAD), and several reports have shown that the

outcomes of CAD are comparable to that of LIS[16,18,19].

In a large series using a CAD-specific dilator kit, the heal-

ing rate was 88% and the postoperative anal incontinence

rate was only 1%[20]. Renzi et al. performed endoanal ul-

trasonography in 33 patients after CAD using a pneumatic

balloon and found no IAS or EAS defects[15]. Therefore,

the latest guidelines list balloon-based CAD as a promising

technique[2]. However, they stated that this technique had

not been sufficiently investigated for use as a standard pro-

cedure[2].

For more than 20 years, we have performed CAD for

chronic anal fissures by manually stretching the IAS while

strictly measuring the anal diameter using a caliber ruler. We

set the maximum anal dilation in CAD to 35 mm in diame-

ter, considering the small physique of Japanese patients. To

date, there have been no reports of CAD by manually

stretching. This study investigated the long-term outcomes

of manual CAD in a large number of patients with chronic

anal fissures.

Methods

This study was a retrospective review of medical records

and was approved by the institutional review board of our

hospital (approval code: K23-001). This study enrolled con-

secutive patients who underwent manual CAD for chronic

anal fissures between January 2010 and December 2014.

Written informed consent was obtained from all the patients.

Indications for CAD at our institution were patients with

normal (�40 mmHg) or high (�100 mmHg) maximal resting

pressure (MRP) who had failed nonoperative medical ther-

apy such as topical steroids, analgesics, and stool softeners

for more than two months. Patients with low MRP (<40

mmHg) or a history of anal incontinence were treated with

an anocutaneous advancement flap. Exclusion criteria in-

cluded anorectal pathologies, such as tumors, abscesses, fis-

tulas, grade �3 hemorrhoids, and inflammatory bowel dis-

eases.

Anorectal examinations

Digital rectal examination, proctoscopy, and anal ma-

nometry were performed with the patient in the left lateral

position, without bowel preparation. Anal manometry was

performed using a one-channel microtip transducer mounted

on a flexible catheter with a 5-mm in diameter (P-1401; Star

Medical Inc., Tokyo, Japan). The MRP was recorded using a

rapid pull-through technique and was defined as the highest
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Figure　1.　Caliber ruler for measuring anal diameter (custom-
made). It has eight scales in 5 mm increments, with the sixth (35 
mm) as the target for anal dilatation. 

resting pressure. Next, the maximal squeeze pressure (MSP),

defined as the highest pressure above the baseline at any

level within the anal canal, was measured.

Surgical technique

Preoperative preparation consisted of the administration of

two suppositories (sodium bicarbonate and anhydrous so-

dium phosphate) immediately before surgery. CAD was per-

formed with the patient in the jackknife position under sac-

ral epidural anesthesia. After anesthesia, the actual anal di-

ameter was measured using a caliber ruler (Figure 1, 2a).

Subsequently, the anus was dilated using handheld surgical

retractors to the extent that the index fingers of both hands

could be inserted (Figure 2b). The index fingers of both

hands were placed in the anus and gradually exerted out-

ward pressure (Figure 2c). The anus was evenly dilated in

various directions by hand rotation (Figure 2d). The CAD

was completed when the anus was dilated to the sixth scale

(35 mm in diameter) on the caliber ruler (Figure 2e). In pa-

tients with enlarged anal papillae or sentinel tags, resection

was performed at the patient’s request. When the IAS was

too stiff to be sufficiently dilated using CAD, the procedure

was immediately converted to LIS. All patients were hospi-

talized overnight following CAD.

Outcome measures

The patients were followed up at one, three, and six

months, and at one, two, and three years after surgery. Sub-

sequent follow-ups were performed voluntary. Follow-up as-

sessments included interviews regarding anal symptoms

(pain, bleeding, difficulty in defecation, and anal inconti-

nence), digital rectal examination, proctoscopy, and anal ma-

nometry. The efficacy of the CAD was evaluated at the 1-

month postoperative visit. Non-healed cases were defined as

those in which the symptoms did not improve, anal fissures

remained on anoscopy, and additional surgery was per-

formed or proposed. Changes in MRP and MSP at baseline

and at three months postoperatively, and postoperative com-

plications were analyzed. Recurrences were defined as cases

in which anal fissures were confirmed by clinical symptoms

and proctoscopy after being cured by CAD and reoperation

was performed or proposed.

Statistical methods

All statistical analyses were performed using the EZR

software (version 1.11; Saitama Medical Center, Jichi Medi-

cal University, Saitama, Japan). Categorical variables were

reported as frequencies and percentages. Continuous vari-

ables were presented as means and standard deviations.

Contingency tables were analyzed using chi-square tests.

The Wilcoxon signed-rank test was used to compare pre-

and postoperative values for anal scale size, MRP, and MSP.

The two-sided significance level was set at 5%. The cumula-

tive recurrence-free rate was assessed using the Kaplan-

Meier method.

Results

Between January 2010 and December 2014, 559 patients

with chronic anal fissures underwent surgery at our hospital.

CAD was performed in 547 patients, and an anocutaneous

advancement flap was applied in the other 12 patients be-

cause of the risk of anal incontinence. Of those who under-

went CAD, 24 (4.4%) were converted to LIS due to diffi-

culty in dilatation; therefore, 523 patients were included in

this study. The baseline characteristics of the included pa-

tients are summarized in Table 1. Posterior anal fissures

were more common in men, and anterior anal fissures were

more common in women. There was no difference in the

mean anal scale size and MRP between men and women

(Table 1).

None of the patients experienced intraoperative complica-

tions. The mean anal scale size was significantly extended

from 3.1 ± 0.9 to 5.8 ± 0.5 (p<0.001). Non-healing was ob-

served in nine patients (1.7%) at one month postoperatively,

six of whom had additional CAD, two had LIS, and one had

an anocutaneous advancement flap. Although manometric

data were not available for all patients, the mean MRP de-

creased from 90.2 ± 21.0 mmHg to 79.7 ± 19.8 mmHg at

three months postoperatively (p<0.001). In contrast, the

mean MSP did not change significantly three months post-

operatively (Table 2).

The mean duration of postoperative follow-up was 16.6
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Figure　2.　Procedure image of controlled anal dilation (CAD). The anal size before dilation was 

the second to third scale (15-20 mm in diameter) on a caliber ruler (a). Next, the anus was dilated 

using handheld surgical retractors to the extent that the index fingers of both hands could be in-

serted (b). Place the index fingers of both hands in the anus and gradually exert pressure outward 

(c). The anus was equally dilated in various directions (d). CAD was completed when the anus 

was dilated to the sixth scale (35 mm in diameter) (e). The anal diameter was more than doubled 

by CAD (f). 

a
c
e

b
d

f

Table　1.　Characteristics of the Study Population at Baseline (n = 523).

Variable Men Women p-value

Number of patients (%) 255 (48.8) 268 (51.2) –

Age (year) 55.3 (15.6) 50.5 (16.6) <0.001

Anal fissure location, n (%)

Posterior 152 (71.4) 130 (57.0) 0.002

Anterior 13 (6.1) 41 (18.0) <0.001

Posterior and anterior 45 (21.1) 51 (22.4) 0.841

Others 3 (1.4) 6 (2.6) 0.568

Anal scale size 3.2 (0.9) 3.1 (0.9) 0.668

Mean anal pressures (mmHg)

Maximal resting pressure 92.8 (23.6) 88.2 (20.2) 0.486

Maximal squeeze pressure 324.1 (106.4) 208.6 (111.6) <0.001

Values are presented as mean (standard deviation) unless specified otherwise.

months (range, 1-85 months). Postoperative complications

were observed in 11 (2.1%) patients, of whom three patients

with thrombosed external hemorrhoids underwent resection

(Table 3). The remaining eight patients were treated with

topical steroids. No patients complained anal incontinence

during the follow-up period. Anal fissure recurrence was ob-
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Figure　3.　Probability of no recurrence with time for patients

who underwent the treatment (n = 523). Cumulative recurrence-

free rates at three and five years postoperatively were 87.9% and

69.2%, respectively.

Table　2.　Change in the Manometric Data before and after Treatment.

Baseline 3 months p-value

Mean MRP (mmHg) 

Men (n = 160) 91.2 (21.9) 77.9 (20.6) < 0.001

Women (n = 166) 89.3 (20.0) 81.4 (18.9) < 0.001

Mean MSP (mmHg) 

Men (n = 160) 315.7 (97.4) 334.0 (248.0) 0.388

Women (n = 166) 209.1 (59.8) 210.4 (63.0) 0.838

MRP, maximal resting pressure; MSP, maximal squeeze pressure

Data are shown mean (standard deviation).

Table　3.　Breakdown of Postoperative Complications.

Number of patients with complications 11 (2.1)

Type of complication

Thrombosed external hemorrhoids 7 (1.3)

Swelling of sentinel tags 4 (0.8)

Anal incontinence 0

Values in parentheses are percentages.

Table　4.　Breakdown of Treatment at Recurrence.

Number of patients with recurrence 41 (7.8)

Type of treatment at recurrence

Re-controlled anal dilation 32 (78.0)

Anocutaneous advancement flap 5 (12.2)

Lateral internal sphincterotomy 2 (4.9)

Medical treatment 2 (4.9)

Values in parentheses are percentage.

served in 41 (7.8%) patients, of whom 32 (78%) underwent

re-CAD (Table 4). The cumulative recurrence-free rates

(95% confidence interval) at three and five years were

87.9% (82.6-91.6%) and 69.2% (56.7-78.7%), respectively

(Figure 3).

Discussion

In this retrospective study of 523 patients with chronic

anal fissures, we demonstrated that manual CAD can

achieve high healing rates and low anal incontinence rates

comparable to those of balloon- or dilator-based CAD. Al-

though the mean MRP decreased significantly, it was suffi-

cient to maintain anal continence. The long-term recurrence-

free rates were also reasonable.

In 1992, Sohn et al.[9] performed the first CAD with a

Parks retractor that opened to 48 mm and a 40-mm diameter

balloon, and found healing in 93% and 94% of patients, re-

spectively. Based on these results, they developed a dilator

kit (Sohn’s DilatorsⓇ) with a maximum diameter of 40

mm[20]. Sohn et al.[20] performed CAD using the dilator

kit in 292 patients with anal fissures and reported a healing

rate of 88% and an anal incontinence rate of 1%. Subse-

quently, CAD using an anal speculum that opens to 48 mm

and a bivalve anoscope that opens to 45 mm have been re-

ported (Table 5)[16,17]. The healing rates in these CAD re-

ports ranged from 90 to 94.5% and the recurrence rates

ranged from 0 to 14.8%. Temporary anal incontinence was

observed in 0-6.1% of patients, but permanent anal inconti-

nence was not reported (Table 5)[9,14-17].

Previous CAD studies used devices that can expand to

40-48 mm in diameter[9,14-17]. Specifically, the balloons

are the same in all studies at 40 mm, but the anoscope or

retractors are larger at 45-48 mm[9,14-17]. However, even

with a retractor that opens up to 48 mm, it can extend only

approximately 25 mm laterally, resulting in a circumference

of approximately 120 mm, which translates into a diameter

of approximately 38 mm[9]. Considering the Japanese phy-

sique, we further limited dilation to a smaller diameter of 35
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Table　5.　Comparison of Data from the Literature of Controlled Anal Dilation in Patients with Anal Fissures.

Authors (years) Sohn et al.[9] (1992) 
Boschetto et 

al.[14] (2004) 

Renzi et al.[15] 

(2005) 

Yucel et al.[16] 

(2009) 

Santander et 

al.[17] (2010) 

Abe et al. 

(Present study)

Men/women (n) 58/47 39/27 65/44 15/18 10/10 Total 27 234/324

Mean age (years) NS 53.3 41 28.7 NS 52.8

Anesthesia Local + sedation Sedation Local + sedation General Local Sacral epidural

Dilation device Retractor Balloon Balloon Balloon Anal speculum Anoscope Both hands

Dilation diameter (mm) 48 40 40 40 48 45 35

Mean MRP (mmHg)

At baseline NS NS 91.0 89.7 122 90.2

After treatment NS NS 70.5 76.9  91 79.7

Postoperative complications, n (%)

Thrombosed hemorrhoids 0 1 (1.5) 3 (2.7) 0 0 0  7 (1.3)

Temporary anal incontinence 2 (1.9) 0 0 2 (6.1) 0 1 (3.7) 0

Permanent anal incontinence 0 0 0 0 0 0 0

Non-healing 7 (6.7) 4 (6.1) 6 (5.5) 2 (6.1) 2 (10) 2 (7.4)  9 (1.7)

Anal fissure recurrence 2 (1.9) 0 0 1 (3.0) 2 (10)  4 (14.8) 41 (7.8)

Follow up period (month) NS 15.5 25.7 NS 18 16.6

MRP, maximal resting pressure; NS, not stated. Values in parentheses are percentage unless specified otherwise.

mm. The results showed a modest MRP decrease of 11.6%,

less than the 14.3-25.4% observed in previous studies, and

no anal incontinence occurred (Table 5). Conversely, men or

large women may be able to dilate to 40 mm or more,

which would reduce non-healing and recurrence rates.

The key to the success of the CAD procedure in this

study may be the anesthesia method. Strugnell et al.[21]

analyzed the results of manual AD performed by a single-

skilled surgeon without standardizing the anal diameter and

reported a healing rate of 89% and no postoperative anal in-

continence. The authors advocated the importance of inhibit-

ing EAS contraction with suxamethonium to prevent sphinc-

ter damage during dilation. In previous studies, CAD was

performed under general or local anesthesia[9,14-17],

whereas we performed CAD under sacral epidural anesthe-

sia to ensure relaxation of the EAS (Table 5). This allows

for a more accurate and gentle dilation, as only the hardened

IAS can be palpated during the procedure.

Three studies comparing LIS and CAD for chronic anal

fissure have been reported[16,18,19]. Renzi et al.[18] con-

ducted an RCT of LIS (n = 25) versus balloon CAD (n =

24) and found no significant differences in healing rates

(92% for LIS vs. 83.3% for CAD). However, the incidence

of anal incontinence at the 24-month follow-up was signifi-

cantly higher in the LIS group (16%) than in the CAD

group (0%) (p<0.0001)[18]. Yucel et al.[16] performed an

RCT on LIS (n = 20) and anal speculum-based CAD (n =

20) and found no significant differences in the healing rates

of 85% and 90%, respectively. Although the follow-up pe-

riod was two months, postoperative anal incontinence was

not observed in either group[16]. Walfisch et al.[19] con-

ducted an observational study of LIS (n = 100) and balloon

CAD (n = 175) and found no significant differences in heal-

ing rates (98% vs. 92%) or anal incontinence rates (2% vs.

0%). However, postoperative perianal abscesses were more

common in the LIS group (4%) than in the balloon CAD

group (0%) (p=0.018)[19]. These results suggest that CAD

may be as effective as LIS in the treatment of chronic anal

fissures, and may cause equal or less damage to the anal

sphincters.

Thus, CADs have overcome the shortcomings of AD,

such as poor reproducibility and a high incidence of anal in-

continence, by standardizing dilators or techniques. Simi-

larly, several modifications have been reported to standardize

or minimize the extent of sphincterotomy to prevent anal in-

continence after LIS[3]. Two RCTs have compared “tai-

lored” LIS, defied as sphincterotomy limited in extent to the

fissure apex, to conventional LIS, defined as transecting in-

ternal sphincter up to the dentate line[22,23]. The results

showed that tailored LIS did not cause persistent or signifi-

cant anal incontinence, unlike conventional LIS, but the time

to anal pain relief was significantly longer than with conven-

tional LIS[22,23]. Menteş et al.[24] performed an RCT of

“calibrated” sphincterotomy, which dilates the anal canal to

30 mm in diameter, versus tailored LIS and found signifi-

cantly less postoperative anal incontinence scores with the

calibrated LIS. In a large retrospective study of “minimal”

LIS, which divides only the fibrotic band of IAS, the heal-

ing rate was 97% and the anal incontinence rate was

0.4%[25]. Thus, these “modified” LISs appear to minimize

the deterioration of anal sphincter function. Comparative

studies between the modified LIS and CAD have not yet

been reported; therefore, future RCTs should be conducted.

The limitations of this study include its retrospective,
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single-institution, and observational design, and the absence

of a control group. Another limitation was that anal pain,

bleeding, and quality of life were not evaluated. In addition,

the incidence of anal incontinence may have been underesti-

mated because we did not use a validated severity score for

anal incontinence but only assessed it through interviews.

Furthermore, since office visits after three years were op-

tional, the number of follow-ups steadily decreased. There-

fore, the recurrence rate may have been over- or underesti-

mated in the present study. Therefore, the results need to be

validated through RCTs.

This is the first report of manual CAD that shows that the

anal canal can be safely dilated to a diameter of 35 mm. Al-

though anal incontinence did not occur during the follow-up

period in this study, post-CAD patients may have developed

anal incontinence decades later. However, unlike LIS, CAD

does not involve IAS transection and the risk of age-related

anal incontinence is presumed to be low. CAD also carries

no risk of wound-related complications that can occur with

LIS, such as perianal abscesses or bleeding. Therefore, we

consider CAD as the first choice for chronic anal fissures

that do not respond to conservative treatment. The cumula-

tive five-year recurrence rate after CAD is > 30%; however,

re-CAD can be performed as safely as the initial CAD.

However, it should be noted that manual CAD was not pos-

sible in all cases. In this study, we observed 4.4% of cases

in which the IAS was too stiff to dilate adequately. Forcible

dilation may result in the tearing of the entire IAS, and it is

safer to convert to LIS.

In conclusion, manual CAD is safe, technically simple,

and requires no special dilators. Therefore, it can be imple-

mented in any facility. This study suggests that CAD can di-

late the anal canal in patients with chronic anal fissures

more safely than LIS. Accordingly, CAD should be, in our

opinion, the preferred procedure for patients with chronic

anal fissure.
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