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Purpose: The removal of smooth muscle during stapled hemorrhoidopexy raises concerns regarding its effects on postop-
erative anorectal function. The purpose of this study was to evaluate the correlation between the amount of muscle re-
moved and changes in anorectal manometry following stapled hemorrhoidopexy. 
Methods: Patients with symptomatic II, III, or IV degree hemorrhoids that underwent stapled hemorrhoidopexy between 
January 2008 and May 2011 were included in this study. Anorectal manometry was performed preoperatively and at three 
months postoperatively. The resected doughnuts were examined histologically, and the thicknesses of muscle fibers were 
evaluated.
Results: Eighty-five patients (34 males) with a median age of 47 years were included. Muscularis propria fibers were iden-
tified in 63 of 85 pathologic specimens (74.1%). The median thickness of the muscle fibers was 1.58 ± 1.21 mm (0 to 4.5 
mm). The mean resting pressure decreased by approximately 7 mmHg after operation in the 85 patients (P = 0.019). In 
patients with muscle incorporation, there was a significant difference in mean resting pressure (P = 0.041). In the analysis 
of the correlation of the difference in anorectal manometry results ([the result of postsurgical anorectal manometry] – [the 
result of presurgical anorectal manometry]) to the thickness of muscle fibers, no significant differences were seen. No pa-
tients presented with fecal incontinence.
Conclusion: Although the incidence of fecal incontinence is very low, muscle incorporation in the resected doughnuts fol-
lowing stapled hemorrhoidopexy may affect anorectal pressure. Therefore, surgeons should endeavor to minimize internal 
sphincter injury during stapled hemorrhoidopexy.

Keywords: Hemorrhoids; Manometry; Muscle; Incontinence

tomy, in the stapled hemorrhoidopexy, the anastomosis area is 
placed above the dentate line to avoid areas that can present with 
severe pain and wounds are not generated in the external anus. 
Therefore, the stapled hemorrhoidopexy is associated with less 
postoperative pain, reduced operative time, and superior patient 
satisfaction rates when compared with the traditional method [2-
4]. The principle of this technique involves interruption of the 
blood flow to the hemorrhoids by circumferentially excising the 
mucosa and submucosa rather than the hemorrhoids themselves. 
The hemorrhoids are not excised, but are reduced and fixed to the 
staple line in the anal canal, the more normal physiological site. 
Therefore, the original description of the technique emphasized 
that the sphincter muscle should not be included in the purse-
string suture performed during the surgery [1-5]. However, sev-
eral previous reports have indicated the inclusion of muscle fibers 
in the resected tissues after a stapled hemorrhoidopexy; thus, con-

INTRODUCTION

The stapled hemorrhoidopexy was first introduced by Longo [1] 
in 1998. The procedure has since been performed more com-
monly and has gradually become a widespread alternative to the 
conventional hemorrhoidectomy. Unlike in the hemorrhoidec-
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cerns have been raised about the effect of resected muscles on 
postoperative anorectal function [6-9]. Therefore, we examined 
the effect of this technique on anorectal function by correlating 
the thickness of muscle fibers included in excised doughnuts after 
a stapled hemorrhoidopexy with changes in anorectal manometry 
from prior to surgery to after surgery. 

METHODS

This retrospective study was conducted in a sample of 85 patients 
with symptomatic II, III, or IV degree hemorrhoids who under-
went a stapled hemorrhoidopexy at the Department of Surgery, 
National Health Insurance Corporation Ilsan Hospital, from Jan-
uary 2008 to May 2011. The proximate HCS hemorrhoidal circu-
lar stapler PPH 03 (Procedure for Prolapse and Hemorrhoids, 33-
mm circular stapling device, Ethicon Endo-Surgery, Cincinnati, 
OH, USA) kit was used for all procedures. Considering the mo-
bility and the size of hemorrhoid tissues, we performed a purse-
string suture with 2-0 Prolene in the area 3 to 4 cm above the 
dentate line. Before firing the stapler, we performed a digital vagi-
nal examination in female patients to ensure that the posterior 
vaginal wall had not been incorporated in the suture. After firing 
the stapler, we performed hemostasis by using electrocauteriza-
tion, and we used 4-0 Vicryl absorbable sutures over-sew any 
bleeding points on the stapled line. External components that re-
mained even after the stapler had been fired were removed by 
electrocoagulation or ligasure, if necessary. The resected dough-
nuts were spread without folding, immobilized on tongue depres-
sors, and sent to the Department of Pathology. After fixation in 
10% formalin, the specimens were sectioned and stained with he-
matoxylin and eosin. Three to five slides were made for each 
specimen, and the maximum thickness of muscle fiber was mea-
sured by pathologists using the Image-Pro Plus 6.2 (Media Cyber-
netics Inc., Silver Spring, MD, USA) (Fig. 1).

Anorectal manometry was performed prior to surgery and 3 
months after surgery by a single technician. The rectum was 
cleaned with a bisacodyl rectal suppository at least 2 hours before 
the test. The patient was placed in the left lateral decubitus position 
with knees flexed. For anal manometry, a Polygraf ID (Medtronic 
Functional Diagnostics A/S system, Skovlunde, Denmark) was 
used. Manometric evaluation was carried out using an eight-chan-
nel catheter with a radial arrangement of channel apertures. After 
calibration, a continuously perfused catheter was introduced into 
the rectal ampulla up to 6 cm from the anal verge, and after the 
pressure had been set by using a continuous pull-through method, 
a mechanical puller device, at a constant speed of 1 cm per second, 
was pulled through the sphincter (rapid pull-through test). Rest-
ing and squeezing pressures were calculated twice. The maximal 
resting pressure, the maximal squeezing pressure, the mean resting 
pressure, the mean squeezing pressure, and the length of the high 
pressure zone were measured, and the values prior to surgery were 
compared with the values after surgery. Additionally, we analyzed 
the correlation between the changes in anorectal manometry re-
sults and the maximal thickness of the muscle fiber included in 
the resected doughnuts. 

Concerning postsurgical pain, from immediately after surgery 
to 7 days after surgery, the pain score was assessed according to a 
visual analog scale. Without pain was 0 points, and the state with 
maximal pain was 10 points. The scores were recorded by the pa-
tients themselves by marking the scale directly. Postsurgical com-
plications were assessed by referring to the medical record of out-
patient clinics and by telephone interviews.

The SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA) was used for 
statistical analyses. The Wilcoxon test was applied for changes in 
anorectal manometry results. For analysis of the correlation be-
tween the differences in anorectal manometry results and the 
thickness of muscle tissues, a bivariate correlation analysis was ap-
plied. Discrete variables are presented as medians (minimum–

Fig. 1. Histopathologic examination for measurement of muscle thickness. (A) Specimen was sent to pathology without folding. (B) The thick-
ness of muscle fibers obtained using Image-Pro Plus 6.2 (Media Cybernetics Inc.) (H&E, × 40). 
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maximum). Continuous variables are presented as a mean ± stan-
dard deviation. P-values of less than 0.05 were considered statisti-
cally significant.

RESULTS

General characteristics
The median age of the patients was 47 years (21 to 72 years). The 
ratio of males to females was 34 : 51 (1 : 1.5). Regarding indications 
for surgery, 34 cases (40%) had II degree, 49 cases (57.6%) had III 
degree, and 2 cases (2.3%) had IV degree hemorrhoids. No pa-
tients had undergone prior anorectal operations.

Operation records 
Regarding anesthesia, spinal anesthesia was used in 81 cases (95.3%) 
and general anesthesia in 4 cases. The median operative time was 
20 minutes (10 to 45 minutes). In 75 patients (88.2%), external 
components (median, 2; range, 0 to 5) were resected after firing 
the stapler. In regard to the postsurgical hospitalization period, 
discharge on the day of surgery occurred in 1 case (1.2%), hospi-
talization for 1 day occurred in 64 cases (75.3%), hospitalization 
for 2 days occurred in 18 cases (2.4%), and hospitalization for 4 
days and 6 days occurred in 1 case each (1.2%). 

Histopathological results
Sixty-three patients had muscle tissue in the resected doughnuts 

(74.1%), and the maximum thickness of muscle fibers were 1.58 ± 
1.21 mm (0 to 4.5 mm). In the 63 cases where muscle fiber was 
detected, in 62 cases (98.4%), only smooth muscle was detected, 
and a striated muscle, together with a smooth muscle, was seen in 
one case.

Change of anorectal manometry results from before 
operation to after operation
For the 85 patients, in the anorectal manometry performed before 
operation, the maximal resting pressure was 132.7 ± 49.0 mmHg, 
the maximal squeezing pressure was 294.9 ± 127.5 mmHg, the 
mean resting pressure was 65.6 ± 26.2 mmHg, the mean squeez-
ing pressure was 149.3 ± 65.5 mmHg, and the length of the high 
pressure zone was 20.8 ± 7.1 mm. Except for the mean resting 
pressure, the results of anorectal manometry were not significantly 
different before and after surgery. The mean resting pressure was 
decreased by approximately 7 mmHg after operation (P = 0.019) 
(Fig. 2). 

Similar analyses of the 22 patients without muscle incorporation 
(Fig. 3) and the 63 patients with muscle incorporation (Fig. 4) 
demonstrated no significant differences in anorectal manometry 
before or after operation. In patients with muscle incorporation, 
however, there were significant differences in the mean resting 
pressure (P = 0.041), mean squeezing pressure (P = 0.036), and 
length of the high pressure zone (P = 0.016). In a comparison of 
the anorectal manometry results ([the result of postsurgical ano-
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After operation 120.6±35.9 277.8±111.2 58.4±17.9 138.0±60.1 22.7±8.0

P-value 0.072 0.296 0.019 0.051 0.073

Fig. 2. Change in anorectal manometry (n=85). Values are presented 
as mean±standard deviation. RP, resting pressure; SP, squeezing pres-
sure; HPZ, high pressure zone.
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Fig. 3. Change in anorectal manometry in patients without muscle in-
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tion. RP, resting pressure; SP, squeezing pressure; HPZ, high pressure 
zone.
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rectal manometry] – [the result of presurgical anorectal manome-
try]) to the maximum thickness of the muscle fiber, no significant 
differences were seen (Fig. 5).

Postoperative outcomes
Patients presented with headache in 2 cases (2.4%), anal bleeding 
in 3 cases (3.6%), and frequent defecation in 1 case (1.2%). No pa-
tients presented with anal stricture or fecal incontinence (Table 1). 
Anal bleeding was controlled with conservative management, and 
no patients required admission or repeat surgery. On postopera-
tive day 7, 6 patients (7.1%) presented with pain higher than 3 
points on the visual analog scale. In these 6 patients, the maxi-
mum thickness of the muscle fiber contained in the resected 
doughnuts was 1.9 ± 1.16 mm (0 to 3.6 mm).

DISCUSSION

Since Longo [1] introduced the stapled hemorrhoidopexy in 1998, 
numerous studies using this technique have been reported; out-
comes from our hospital were previously reported in 2001 [10]. 
Randomized control trials have demonstrated that the stapled 
hemorrhoidopexy is associated with less postoperative pain, re-
duced operative time, and superior patient satisfaction rates com-
pared with the traditional method because the surgical anastomo-
sis area is located above the dentate line and does not leave a peri-

anal wound [2, 3]. Nevertheless, several investigators have voiced 
concern over the removal of muscle fibers during the stapled 
hemorrhoidopexy and its possible effects on postoperative ano-
rectal function [7, 9, 11-15]. Cheetham et al. [15] stated that re-
sected smooth muscles may play an important role in persistent 
postoperative pain and fecal urgency. Beattie and Loudon [16] re-
ported that smooth muscle incorporation in the resected dough-
nuts was inevitable, but that it had no effect on the postoperative 
pain score or symptoms in patients with resected smooth muscle. 
Kam et al. [7] reported that the mean resting pressure of patients 
was reduced by 11 mmHg after a stapled hemorrhoidopexy; 
nonetheless, the amount of resected muscle did not correlate with 
the reduction in the mean resting pressure. Sileri et al. [11] sug-
gested the possibility that resected muscle fibers might be associ-
ated with postsurgical hemorrhage, although they did not corre-
late it with anorectal function. In addition, Fazio [17] emphasized 
the importance of the location of the purse-string suture, as injury 
of the internal sphincter might be a cause of sphincter dysfunction 
if the purse-string suture were to be too close to the dentate line.

We identified muscle fibers in the specimens of 63 patients 
(74.1%). In previous studies, the presence of muscle fibers in the 
resected doughnuts has been reported to occur in between 4% and 
97% of the cases [6]. Nevertheless, previous studies have reported 
that the presence of resected muscle fibers does not affect the fecal 
incontinence score or postoperative pain [7, 8, 11]. The incidence 
of fecal incontinence developing after a stapled hemorrhoidopexy 
is generally reported to be less than 1% [9, 18, 19]. Naldini et al. [6] 
identified muscularis propria in the specimens of 90% of 241 pa-
tients. Between a group with muscle fibers in the resected speci-
men and a group without resected muscle, postoperative fecal in-
continence and anal pain were not significantly different. Rather, 
in the no resected muscle group, the complication rate was higher 
than it was in the resected muscle group. In other words, they 
stated that it was not rare to resect muscle fibers during a stapled 
hemorrhoidopexy, though this might not affect the postsurgical 
outcomes of patients. 

Previous studies have assessed whether muscle fibers were in-
cluded in resected specimens and the resultant effects on anorec-
tal function and complications. In the current study, we attempted 
to analyze the correlation between the amount of resected muscle 
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Fig. 4. Change in anorectal manometry for patients whose specimen 
had muscle involvement (n=63). Values are presented as mean ± 
standard deviation. RP, resting pressure; SP, squeezing pressure; HPZ, 
high pressure zone.

Table 1. Follow-up and complications (n = 85)

Complication Value

Anal bleeding 3 (3.6)

Headache 2 (2.4)

Defecation frequency 1 (1.2)

Anal stenosis 0 (0)

Fecal incontinence 0 (0)

Total 6 (7.2)

Values are presented as no. of cases (%).
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fibers and the effects on anorectal function by measuring the 
amount of resected muscle tissues in pathological specimens. A 
measurement of the volume of muscle fibers is more accurate for 
assessing the amount of resected muscle fibers, but this is techni-
cally difficult. Thus, the thickness of muscle fiber was measured 
precisely, and the correlation of the thickness of muscles to the re-
sult of anorectal manometry was assessed. In the present study, 
we observed a decreased mean resting pressure of approximately 
7 mmHg after a stapled hemorrhoidopexy (P = 0.019).  In addi-
tion, the mean resting pressure (P = 0.041), mean squeezing pres-
sure (P = 0.036) and length of the high pressure zone (P = 0.016) 
were significantly altered after a stapled hemorrhoidopexy in pa-
tients with muscle incorporation. These results suggest that a sta-
pled hemorrhoidopexy can affect anorectal pressure, especially in 
patients with muscle incorporation. Fecal incontinence, however, 
did not develop in any patient in the current study. As reported in 
previous studies, fecal incontinence after a stapled hemorrhoido-
pexy is very rare; the possibility that altered anorectal pressure can 
lead to fecal incontinence is very low. Even if the sphincter is not 
incorporated into the resected doughnuts, the internal sphincter 
can be damaged when it is stretched by the stapler head or by the 
anoscope. That the anoscope can damage the sphincter was shown 
in a study using a stapled ileopouch anal anastomosis model [20, 
21]. Also, in our 22 patients without muscle incorporation, the 
resting and the squeezing pressures were decreased after a stapled 
hemorrhoidopexy, although this decrease was not statistically sig-
nificant. In the current study, the mean squeezing pressure was al-
tered significantly after a stapled hemorrhoidopexy in patients 
with muscle incorporation. The mean squeezing pressure mainly 
reflects the external sphincter function. Although striated muscle 
was found in the specimen of one patient, this was an unexpected 
result. One could suppose that the staple might affect the external 
sphincter pressure, but further investigation is needed.

Thaha et al. [22] reported 3 patients with persistent postdefeca-
tion pain among 77 patients following a stapled hemorrhoido-
pexy. Of these three patients, a large amount of muscle incorpora-
tion was observed in the specimens of two patients. However, 
there were no sphincter defects on endorectal ultrasonography; 
thus, the authors supposed that the cause of the postdefecation 
pain might have been damage to the neural plexus located in rec-
tal subcutaneous tissues rather than damage to the sphincter. In 
the current study, six patients presented with anal pain one week 
after surgery, but the pain was resolved within two weeks. The 
maximum thickness of muscle fiber contained in their resected 
doughnuts was 1.9 ± 1.16 mm (0 to 3.6 mm), which was not sig-
nificantly different from the average. On the other hand, external 
components are resected after stapled hemorrhoidopexy in our 
hospital, if required, and this may have caused the resultant pain. 
The limitation of a small number of subject patients should be 
considered. In one patient, resected tissues contained not only 
smooth muscle but also striated muscle. The maximum thickness 
of muscle fiber in this patient was 3.6 mm, and one external com-

ponent was removed. The visual analog pain scale of this patient 
immediately after surgery was 5 points, and after one week was 3 
points. Afterward, the pain was resolved. Due to the limitation of 
retrospective studies, the cause could not be elucidated. Nonethe-
less, the possibility that the cause might have been due to the loca-
tion of the purse-string suture being too low or due to the removal 
of external components could not be ruled out. 

Many authors have emphasized the importance of the location 
of the stapler line [2, 5, 10-14, 16, 17]. In our hospital, we endeavor 
to make a mucosal purse-string suture in an area 3 to 4 cm above 
the dentate line and a circular staple line at approximately 2 cm 
above the dentate line. Too high a staple line may be associated 
with early recurrence and a lower staple line may be responsible 
for greater pain and for higher analgesic requirement. A previous 
report demonstrated that, in approximately 80% of the cases, the 
excised specimens contained not only mucosa and submucosa 
but, more frequently than expected, also smooth muscle of the in-
ternal anal sphincter (38% of cases) and of the rectum (42% of 
cases) [23]. Altomare et al. [24] presumed that the smooth muscle 
fibers in the resected doughnuts belonged to the low rectum, not 
the internal sphincter. If internal sphincter damage is to be mini-
mized, a staple line at 2 cm above the dentate line seems to be ap-
propriate, and smooth muscle incorporation of the low rectum, 
not the internal sphincter, would not mediate a great effect on 
anorectal function. Additionally, patients with less mucosal re-
dundancy due to scarring of the anoderm from a previous ano-
rectal surgery or radiation do not seem to be be appropriate can-
didates for a stapled hemorrhoidopexy as scarring of the anoderm 
is a risk for incorporation of the internal sphincter musculature 
with the purse-string suture. 

 Finally, we observed one patient who complained of defecation 
frequency after a stapled hemorrhoidopexy. Corsetti et al. [25] 
suggested that rectal distensibility and volume thresholds for sen-
sation were decreased after a stapled hemorrhoidopexy. In the 
current study, we focused on the anorectal pressure and its corre-
lation with muscle incorporation in resected doughnuts. Thus, we 
did not calculate the volume thresholds in all patients. However, 
in this patient, the maximum volume threshold was decreased 
from 140 mL before the stapled hemorrhoidectomy to 80 mL af-
ter the stapled hemorrhoidectomy. More investigations will be re-
quired to verify the influence of a stapled hemorrhoidectomy on 
rectal distensibility.

In conclusion, the simple mucosal resection described by Longo 
is ideal, but it is difficult to avoid resecting muscle fibers when us-
ing this technique. Although the incidence of fecal incontinence 
is very low and the maximum thickness of muscle fibers were not 
significantly correlated to differences in anorectal manometry, 
muscle incorporation in the resected doughnuts following a sta-
pled hemorrhoidopexy may mediate effects on the anorectal pres-
sure. Together, these results suggest that surgeons should endeavor 
to minimize internal sphincter injury during a stapled hemor-
rhoidopexy.
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