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Abstract

AIM: To investigate the role of anal cushions in hemor-
rhoidectomy and its effect on anal continence of the
patients.

METHODS: Seventy-six consecutive patients (33 men
and 43 women) with a mean age of 44 years were
included. They underwent Milligan-Morgan hemorrhoid-
ectomy because of symptomatic third- and fourth-de-
gree hemorrhoids and failure in conservative treatment
for years. Wexner score was recorded and liquid conti-
nence test was performed for each patient before and
two months after operation using the techniques de-
scribed in our previous work. The speed-constant rectal
lavage apparatus was prepared in our laboratory. The
device could output a pulsed and speed-constant saline
stream with a high pressure, which is capable of over-
coming any rectal resistance change. The patients were
divided into three groups, group A (< 900 mL), group B
(900-1200 mL) and group C (> 1200 mL) according to
the results of the preoperative liquid continence test.
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RESULTS: All the patients completed the study. The
average number of hemorrhoidal masses excised was
2.4. Most patients presented with hemorrhoidal symp-
toms for more than one year, including a mean dura-
tion of incontinence of 5.2 years. The most common
symptoms before surgery were anal bleeding (/7 = 55),
prolapsed lesion (7 = 34), anal pain (7 = 12) and con-
stipation (7 = 17). There were grade Il hemorrhoids in
39 (51.3%) patients, and grade 1V in 37 (48.7%) pa-
tients according to Goligher classification. Five patients
had experienced hemorrhoid surgery at least once.
Compared with postoperative results, the retained
volume in the preoperative liquid continence test was
higher in 40 patients, lower in 27 patients, and similar
in the other 9 patients. The overall preoperative re-
tained volume in the liquid continence test was 1130.61
+ 78.35 mL, and postoperative volume was slightly de-
creased (991.27 £ 42.77 mL), but there was no signifi-
cant difference (P = 0.057). Difference was significant
in the test value before and after hemorrhoidectomy
in group A (858.24 + 32.01 mL vs 574.18 + 60.28
mL, £ = 0.011), but no obvious difference was noted
in group B or group C. There was no significant differ-
ence in Wexner score before and after operation (1.68
+ 0.13 v5 2.10 £ 0.17, P = 0.064). By further stratified
analysis, there was significant difference before and 2
months after operation in group A (2.71 £+ 0.30 vs 3.58
+ 0.40, P = 0.003). In contrast, there were no signifi-
cant differences in group B or group C (1.89 = 0.15 vs
2.11 £ 0.19, = 0.179; 0.98 £ 0.11 v5 1.34 £ 0.19, P
= 0.123).

CONCLUSION: There is no difference in the continence
status of patients before and after Milligan-Morgan
hemorrhoidectomy. However, patients with preoperative
compromised continence may have further deteriora-
tion of their continence, hence Milligan-Morgan hemor-
rhoidectomy should be avoided in such patients.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Hemorrhoids are very common and it occurs in men
and women of all ages. It is estimated that 50% of the
people older than 50 years have hemorrhoids symptoms
at least for a period of time'"!. The most common symp-
toms include rectal bleeding, pain, anal irritation and anal
mass prolapse and a disrupted quality of life. There has
been much speculation over the yeats as to the nature of
“hemorrhoids”. It is now generally accepted that “hem-
orrhoids” are a disorder of the anal cushions”. Thomson
demonstrated that in patients suffering from hemor-
rhoids, the specialized “cushions” of submucosal tissue
lining the anal canal slide downwards, together with the
anal mucosa, due to the fragmentation of Parks’ liga-
ment” . This means that hemorrhoids result from distal
enlargement of the anal cushions. The anal cushions are
connective tissue complexes that contain smooth cells
and vascular channels; they are thought to provide an
effective tight seal to close the anal in concert with the
internal anal sphincter.

For patients with grades Ill and IV hemorrhoids,
surgical excision remains the most common choice of
treatment. Two main approaches have been used, one
removes the cushions (e.g., Milligan-Morgan hemor-
rhoidectomy) and the other retains the cushion (e.g,
stapled hemorrhoidopexy or procedure for prolapse and
hemorroids). The expensive stapled hemorrhoidopexy
has become a widely accepted alternative to excisional
hemorrhoidectomy for treating the third- and fourth-
degree hemorrhoids in China over the recent decade, it
even has a trend to replace the traditional hemorrhoidec-
tomy'". According to Thomson’s theory, impairment of
the anal cushions may lead to anal incontinence. Some
previous studies™" indicate that hemorrhoidectomy
might be complicated with fecal incontinence. Therefore,
many non-excisional options have become available to
overcome the disadvantages of traditional surgery, which
have given rise to dispute around the world. However, to
our knowledge, there has been no direct evidence sup-
porting the function of the anal cushion. Our study aims
to define the role of the anal cushions in hemorrhoid-
ectomized patients by performing a liquid continence
test simulating analorectal continence of liquid stool and
using the Wexner score (the Cleveland clinic continence

. 14,15
scoring system) ",
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MATERIALS AND METHODS

Patients

Consecutive patients with hemorrhoids were included
in the study. Inclusion criteria for the cohort were: the
existence of symptomatic third- and fourth-degree hem-
orrhoids, and failure in conservative treatment for years
and intention for Milligan-Morgan hemorrhoidectomy.
Patients younger than 18 or older than 80 years, who
had experienced concomitant anal diseases (fissure, ab-
scess, fistula, inflammatory bowel disease, rectal cancer)
were excluded. Eligible patients were asked for signed
informed consent. The study was approved by the local
ethics committee.

Eighty patients who referred to our hospital between
April 2005 and September 2010 were recruited. Four
patients, who lost to follow-up and did not complete the
second Wexner scoring and liquid continence test, were
excluded. Eventually, 76 patients were eligible and com-
pleted the study. The demographic and clinical data, and
the results of liquid continence test were obtained. The
anal continence was assessed using the Wexner scoring
system.

Liquid continence test was performed and Wexner
score was recorded for each patient before and two months
after operation. The patients were divided into three
groups: group A (< 900 mL), group B (900-1200 mL) and
group C (> 1200 mL) according to the retained volume in
the liquid continence test done before operation.

Each patient underwent the standard Milligan-Mor-
gan hemorrhoidectomy using conventional instruments
for dissection and a monopolar coagulator for hemostasis
by experienced surgeons.

Liquid continence test

Liquid continence test was performed preoperatively
in all the patients. At 2 mo follow-up after operation,
wounds were healed in all the patients. The same tests
were repeated two months after surgery (60 £ 3 d).

This test was performed using the techniques descri-
bed in our previous work!"). The speed-constant rectal
lavage apparatus was prepared in our laboratory"’. The
device could output a pulsed and speed-constant saline
stream with a high pressure, capable of overcoming any
rectal resistance change.

The first liquid continence test was performed at the
preoperative days 1 and 2. Patients were advised to empty
their rectums before the examination. The patient sat
on the device. After a F16 balloon urethral catheter was
introduced into the rectum about 8-cm deep, the balloon
was inflated with 5 mL air. The warm saline (37 C) was
infused at a rate of 60 mL/min. The patients were in-
structed to hold the liquid as long as possible. If the de-
vice was alarmed when a leakage amount reached 10 mL
ot the infusing liquid reached the maximum (1500 mL),
the test stopped. The total volume retained was recorded.
After the end-point was recorded, the balloon was de-
flated and the catheter was extracted.
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Variables Values
Age (yr)! 44 (22-72)
Gender (male/female) 33/43
Chief complaints, n (%)

Prolapse 32 (42.1)

Anal bleeding 55 (72.3)

Anal pain 12 (15.8)

Constipation 17 (25.4)
Hemorrhoids stage, 1 (%)

Third-degree 39 (51.3)

Fourth-degree 37 (48.7)
Resected piles (1) 24+03
Disease duration (yr)” 36+11

'Data are median (range); “Data are means + SD.

Wexner score

Anal incontinence was assessed using the Wexner grading
systemm. Wexner score contains three items about the
type and frequency of incontinence (scored from zero to
four) and items on pad usage and lifestyle alteration (both
scored from zero to four). Data were collected by physi-
cians through a patient interview.

Statistical analysis

Statistical analysis was performed with SPSS 16.0 soft-
wate. The data were expressed as mean + SD or median
(range). Continuous data were compared using paired
Student’s 7 test. Difference was considered to be signifi-
cant when the P value was < 0.05.

RESULTS

The demographics and clinical details of the 76 patients
are shown in Table 1. The mean age of patients was 44
years (range: 22-72 years) and the male to female ratio
was 1:1.3. The number of hemorrhoidal masses excised
varied from 2-4 (mean: 2.4 * 0.3). The mean duration
of incontinence was 5.2 years. Most patients had hem-
orrhoidal symptoms for more than one year, and some
patients even for more than 20 years. The most com-
mon symptoms observed in the patients before surgery
was anal bleeding (55 cases), prolapsed lesion (34 cases),
anal pain (12 cases) and constipation (17 cases) (Table 1).
Thirty-nine (51.3%) patients had grade Il hemorrhoids,
and 37 patients (48.7%) had grade IV hemorrhoids ac-
cording to the Goligher classification. Five patients expe-
rienced hemorrhoid surgery at least once.

Compared with the postoperative results, the retained
volume in the preoperative liquid continence test was
higher in 40 patients, lower in 27 patients, and similar in
the rest 9 patients. The overall preoperative volume in the
liquid continence test was 1130.61 £ 78.35 mL, and post-
operative values were slightly decreased (991.27 + 42.77
mL), but there was no significant difference (P = 0.057).

According to the results of preoperative test, patients
were divided into three groups: 17 patients in group A (<
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900 mlL), 26 in group B (900-1200 mL) and 32 in group
C (> 1200 mL) (Table 2). Interestingly, significant differ-
ence was found in the test results before and after hem-
orrhoidectomy in group A (858.24 + 32.01 mL »s 574.18
+ 60.28 mL, P = 0.011), but no obvious difference was
noted in group B or group C (Table 2).

There was no significant difference in the Wexner
score before and after operation (1.68 + 0.13 »s 2.10 £
0.17, P = 0.064; Table 2).

By further stratified analysis, there was significant dif-
ference in the Wexner score before and two months after
operation in group A (2.71 £ 0.30 »s 3.58 £ 0.40, P =
0.003). In contrast, there were no significant differences
in group B or group C (1.89 * 0.15 »s 2.11 £ 0.19, P =
0.179;0.98 £ 0.11 »s 1.34 £ 0.19, P = 0.123; Table 2).

DISCUSSION

To evaluate accurately the anal continence is still a clini-
cal challenge. Parks!"” pointed out that it is difficult to
evaluate postoperative anal continence due to the flaws
related to subjective and objective factors. We, therefore,
used liquid continence test and Wexner scoring system in
combination to better assess the anal continence status.
The liquid continence test could simulate liquid stool;
compared with anorectal manometry, it is more appli-
cable, which can yield objective assessment with quantita-
tive data! ", The Wexner Continence Grading Scale
has been widely used for evaluating anal continence™ ™.
It is convenient in practice and easily acceptable by the
patients. Consequently, our assessments based on liquid
continence test and questionnaire scoring system, are
likely to be more reliable.

In our study, the mean Wexner Continence Grading
Scale did not vary significantly after surgery in the overall
patients. By further subgroup analysis, after hemorrhoid-
ectomy, the Wexner score significantly increased in pa-
tients with preoperative continence defect or subclinical
incontinence (group A), while no significant difference
was observed in the group with normal anal continence
(groups B and C). Similar results were obtained by means
of the liquid continence test. While the liquid continence
test and Wexner scoring system yielded the similar results,
the former is more direct and objective. Baxter e/ al™ in-
sisted that fecal incontinence is manifested as a symptom,
so any evaluation of incontinence must be built on the
perception of the patient. This is one of the reasons why
we prefer the liquid continence test in the evaluation.

What is the role of anal cushion in hemorrhoidec-
tomy? In spite of the high incidence of hemorrhoidal
diseases worldwide, some aspects of its pathophysiology
still remain unknown. According to Thomson’s attractive
theory, the anal cushions serve as a conformable plug to
ensure complete closure of the anal canal and contribute
to the anal continence mechanism". Hemorrhoidectomy
is associated with the removal of the anal cushions, and
may occasionally lead to anal incontinence™". Jéhanns-
son et al'” concluded from his questionnaire that 29% of
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Liquid continence test Liquid continence test P value Wexner score Wexner score P value
(pre-operation) (mL) (post-operation) (mL) (pre-operation) (post-operation)

Total patients 1130.61 + 78.35 991.27 +42.77 0.057 1.68£0.13 210+£0.17 0.064
Group A (n=17) 858.24 + 32.01 574.18 + 60.28 0.011 2.71+0.30 3.58 £ 0.40 0.003
Group B (1 = 26) 977.96 +15.96 927.31 +53.23 0.061 1.89+£0.15 2.11+£0.19 0.179
Group C (n = 33) 1391.21 +16.95 1257.79 + 51.53 0.124 0.98 £ 0.11 1.34 £0.19 0.123

the patients reported the incontinence after hemorrhoid- COMMENTS
. . 24

ectomy. Thekkinkattil e #/* demonstrated that the cush-

ion: canal ratio was reduced in patients with idiopathic Background

fecal incontinence. However, the theory is controversial
by the fact that submucosal hemorrhoidectomy does not
yield better functional outcome than excisional hemor-
thoidectomy™. Our study revealed that hemorrhoidec-
tomy (excised anal cushions) did not impair the function
of anal continence. Our findings agree with a previous
report[%] that no incontinence occurred after conven-
tional hemorrhoidectomy. However, there is still much
uncertainty regarding the role of anal cushion in fecal in-
continence. It is important to note, although no obvious
change was observed in anal continence in the patients
after excising the anal cushion, further subgroup analysis
showed that the patients with a lower value of liquid con-
tinence test (< 900 mL) after surgery did impair the fecal
continence. This may be partly attributed to the fact that
this group of patients had been complicated with conti-
nence defect or subclinical incontinence.

Our data support that the traditional hemorrhoid-
ectomy, which necessitates excision of anal cushions, is
a safe procedure for patients with normal fecal conti-
nence. From the perspectives of cost-effectiveness, the
traditional hemorrhoidectomy should be recommended,
especially in the developing countries. Nevertheless, sut-
geons should keep in mind that this kind of surgery may
increase the risk of complicated anal incontinence in the
patients with anal function defect or subclinical inconti-
nence. Best of all, this study enhances the awareness of
surgeons that preoperative evaluation of hemorrhoid pa-
tients is important regarding the choice of surgical proce-
dure.

Our study had several limitations, such as a small
sample size, short follow-up, and saline continence test
could not assess the solid stool, which might result in im-
proper findings. Further studies are being conducted to
work out an objective test for solid and flatus stool, and
compare the anal cushion preserving and non-preserving
procedures as well.

In conclusion, removing anal cushions does not ob-
viously impair the fecal continence in patients with a
proper indication for the operation, and therefore it is a
safe procedure. It is not necessary to pay excessive atten-
tion to anal cushion in hemorrhoid patients. Thorough
investigations should be carried out on anal continence
so as to prevent the occurrence of postoperative compli-
cations.
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Traditional hemorrhoidectomy is tended to be replaced by stapled hemor-
rhoidopexy with anal cushion retained, because the anal cushion theory consid-
ers that the removal of the anal cushions will damage the anal rectal control
function. In this study, water retention test and Wexner scoring were used to
observe the changes of the anus and rectum control function in the patients
treated with traditional hemorrhoidectomy.

Research frontiers

The authors evaluated the anal continence in the patients with hemorrhoids be-
fore and after operation using liquid continence test and Wexner scoring system
in combination so as to define the role of anal cushions in hemorrhoidectomy.
Innovations and breakthroughs

To evaluate accurately the anal continence is still a clinical challenge, and it is
especially difficult to evaluate the postoperative anal continence due to flaws
related to subjective and objective factors. The authors, therefore, used liquid
continence test and Wexner scoring system in combination in an attempt to bet-
ter assess the anal continence. The liquid continence test could simulate liquid
stool, thus yielding objective assessment with quantitative data. The Wexner
scoring system is convenient in practice and easily acceptable by the patients.
Consequently, the assessments obtained by this study based on liquid conti-
nence test and questionnaire scoring system, are likely to be more reliable. The
authors also found that removing anal cushions does not obviously impair the
fecal continence in patients with a proper indication for the traditional hemor-
rhoidectomy, and therefore it is a safe procedure.

Applications

According to this study, that the traditional hemorrhoidectomy, which neces-
sitates excision of anal cushions, is a safe procedure for patients with normal
fecal continence. From the perspectives of cost-effectiveness, the traditional
hemorrhoidectomy should be recommended, especially in the developing
countries. Nevertheless, surgeons should keep in mind that this kind of surgery
may increase the risk of complicated anal incontinence in the patients with anal
function defect or subclinical incontinence

Peer review

This study provides new evidences on the safety of Milligan-Morgan hemor-
rhoidectomy which is less expensive for patients. Some elements may substan-
tiate the study, such as fecal continence test for not only liquid and but also for
solid and flatus stools, and comparison between anal cushion preserving and
non-preserving procedures.

REFERENCES

1 Poon GP, Chu KW, Lau WY, Lee JM, Yeung C, Fan ST, Yiu
TF, Wong SH, Wong KK. Conventional vs. triple rubber
band ligation for hemorrhoids. A prospective, randomized
trial. Dis Colon Rectum 1986; 29: 836-838

2 Loder PB, Kamm MA, Nicholls R], Phillips RK. Haemor-
rhoids: pathology, pathophysiology and aetiology. Br | Surg
1994; 81: 946-954

3 Thomson H. The anal cushions--a fresh concept in diagnosis.
Postgrad Med ] 1979; 55: 403-405

4  Thomson WH. The nature of haemorrhoids. Br | Surg 1975;
62: 542-552

5  Lohsiriwat V. Hemorrhoids: from basic pathophysiology to
clinical management. World | Gastroenterol 2012; 18: 2009-2017

August 14, 2012 | Volume 18 | Issue 30 |



10

11

12

13

14

15

16

Gibbons CP, Trowbridge EA, Bannister JJ, Read NW. Role
of anal cushions in maintaining continence. Lancet 1986; 1:
886-888

Ding JH, Zhao K, Jiang RX, Zhu ], Yin SH, Kong YZ, Tang
HY. [Comparison of long-term efficacy on severe hemor-
rhoids between procedure for prolapse and hemorrhoids and
Milligan-Morgan hemorrhoidectomy]. Zhonghua Weichang
Wiaike Zazhi 2009; 12: 382-385

Ho YH, Seow-Choen F, Goh HS. Haemorrhoidectomy and
disordered rectal and anal physiology in patients with pro-
lapsed haemorrhoids. Br | Surg 1995; 82: 596-598

Kim T, Chae G, Chung SS, Sands DR, Speranza JR, Weiss
EG, Nogueras JJ, Wexner SD. Faecal incontinence in male
patients. Colorectal Dis 2008; 10: 124-130

Angelone G, Giardiello C, Prota C. Stapled hemorrhoido-
pexy. Complications and 2-year follow-up. Chir Ital 2006; 58:
753-760

Sayfan J. Complications of Milligan-Morgan hemorrhoidec-
tomy. Dig Surg 2001; 18: 131-133

Johannsson HO, Graf W, Pdhlman L. Long-term results of
haemorrhoidectomy. Eur | Surg 2002; 168: 485-489
Jéhannsson HO, Pdhlman L, Graf W. Randomized clinical
trial of the effects on anal function of Milligan-Morgan versus
Ferguson haemorrhoidectomy. Br | Surg 2006; 93: 1208-1214
Jorge JM, Wexner SD. Etiology and management of fecal in-
continence. Dis Colon Rectum 1993; 36: 77-97

Osterberg A, Graf W, Karlbom U, Pidhlman L. Evaluation
of a questionnaire in the assessment of patients with faecal
incontinence and constipation. Scand | Gastroenterol 1996; 31:
575-580

Xu JH, Li YD. [A speed-constant rectal lavage apparatus
prepared in laboratory]. Diyi Junyi Daxue Xuebao 2004; 24:
1407-1409

(49

TR
JBaishideng®

WJG | www.wjgnet.com

4063

Li YD et a/. Role of anal cushion in hemorrhoidectomy

17

18

19

20

21

22

23

24

25

26

Parks AG. Haemorrhoidectomy. Surg Clin North Am 1965;
45:1305-1315

Read NW, Harford WV, Schmulen AC, Read MG, Santa Ana
C, Fordtran JS. A clinical study of patients with fecal inconti-
nence and diarrhea. Gastroenterology 1979; 76: 747-756

Leigh RJ, Turnberg LA. Faecal incontinence: the unvoiced
symptom. Lancet 1982; 1: 1349-1351

Vaizey CJ, Carapeti E, Cahill JA, Kamm MA. Prospective
comparison of faecal incontinence grading systems. Gut 1999;
44:77-80

Reilly WT, Talley NJ, Pemberton JH, Zinsmeister AR. Vali-
dation of a questionnaire to assess fecal incontinence and
associated risk factors: Fecal Incontinence Questionnaire. Dis
Colon Rectum 2000; 43: 146-153; discussion 153-154

Seong MK, Jung SI, Kim TW, Joh HK. Comparative analysis
of summary scoring systems in measuring fecal incontinence.
] Korean Surg Soc 2011; 81: 326-331

Baxter NN, Rothenberger DA, Lowry AC. Measuring fecal
incontinence. Dis Colon Rectum 2003; 46: 1591-1605
Thekkinkattil DK, Dunham R], O'Herlihy S, Finan PJ, Sagar
PM, Burke DA. Measurement of anal cushions in idiopathic
faecal incontinence. Br | Surg 2009; 96: 680-684

Roe AM, Bartolo DC, Vellacott KD, Locke-Edmunds J,
Mortensen NJ. Submucosal versus ligation excision haemor-
rhoidectomy: a comparison of anal sensation, anal sphincter
manometry and postoperative pain and function. Br | Surg
1987; 74: 948-951

Khafagy W, El Nakeeb A, Fouda E, Omar W, Elhak NG,
Farid M, Elshobaky M. Conventional haemorrhoidectomy,
stapled haemorrhoidectomy, Doppler guided haemorrhoid-
ectomy artery ligation; post operative pain and anorectal
manometric assessment. Hepatogastroenterology 2009; 56:
1010-1015

S- Editor Gou SX L- Editor A E- Editor Xiong L

August 14, 2012 | Volume 18 | Issue 30 |



