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PURPOSE: The purpose of this study was to assess whether  
any method of hemorrhoid therapy has been shown to be 
superior in randomized, controlled trims. METHOD: A meta- 
analysis was performed of all randomized, controlled trials 
assessing two or more treatment modalities for symptom- 
atic hemorrhoids. Outcome variables included response to 
therapy, need for further therapy, complications, and pain. 
RESULTS: A total of 18 trials were available for analysis. 
Hemorrhoidectomy was found to be significantly more ef- 
fective than manual dilation of the anus (P = 0.001"7), with 
less need for further therapy (P = 0.034), no significant 
difference in complications (P = 0.60), but significantly 
more pain (P < 0.0001). Patients undergoing hemorrhoid- 
ectomy had a better response to treatment than did patients 
treated with robber band ligation (P = 0.001), although 
complications were greater (P = 0.02) as was pain (P < 
0.0001). Rubber band ligation was better than sclerother- 
apy in response to treatment for all hemorrhoids (P = 
0.005) as well as for hemorrhoids stratified by grade (Grades 
1 to 2; P = 0.007; Grade 3 hemorrhoids, P = 0.042), with 
no difference in the complication rate (P = 0.35). Patients 
treated with sclerotherapy (P = 0.031) or infrared coagula- 
tion (P = 0.0014) were more likely to require further 
therapy than those treated with rubber band ligation, al- 
though pain was greater after rubber band ligation (P = 
0.03 for sclerotherapy; P < 0.0001 for infrared coagula- 
tion). CONCLUSION: Rubber band ligation is recommended 
as the initial mode of therapy for Grades 1 to 3 hemor- 
rhoids. Although hemorrhoidectomy showed better re- 
sponse rates, it is associated with more complications and 
pain than rubber band ligation, thus should be reserved for 
patients who fail to respond to rubber band ligation. [Key 
words: Hemorrhoids; Meta-analysis; Hemorrhoidectomy; 
Rubber band ligation; Injection sclerutherapy; Infrared co- 
agulation] 
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M any  m o d e s  of  t he r apy  have  b e e n  a d v o c a t e d  for 

the  t rea tment  of  s y m p t o m a t i c  h e m o r r h o i d s  un-  

r e spons ive  to diet  or  app l i ca t ion  of  local  p repara t ions .  

These  inc lude  inject ion sc l e ro the rapy  (IS), c ryother -  
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apy,  r u b b e r  b a n d  l igat ion (RBL), infrared p h o t o c o a g -  

u la t ion (IRC), d ia thermy,  in ternal  sph inc te ro tomy,  

m a n u a l  d i la t ion of  the  anus  (MDA), and  surgical  hem-  

o r r h o i d e c t o m y  (SH). A l though  each  type  of  t he r a p y  

has  its p roponen t s ,  no  single t he r a py  has b e e n  p r o v e n  

to be  super ior .  The  exp l ana t i on  for this f inding is 

e i ther  that  there  is ac tual ly  no  d i f ference  b e t w e e n  the 

var ious  t rea tments  or  that  the  pub l i shed ,  r a n d o m i z e d  

trials do  not  have  sufficient p o w e r  to s h o w  a statisti- 

cally significant d i f ference  b e t w e e n  the t rea tments  

c o m p a r e d  w h e n  one  does  exist  (Type  II error).  1 Meta- 

analysis  is a tool  avai lable  to he lp  c i rcumvent  these  

p rob lems .  "Meta analysis  is a quanti tat ive,  sys temat ic  

s u m m a r y  of  a co l lec t ion  of  sepa ra te  s tudies  for the 

p u r p o s e  of  ob ta in ing  informat ion  that  canno t  be  de-  

r ived  from any  of  the  s tudies  a lone . '2  Meta-analys is  

a l lows one  to c o m b i n e  data  from several  s tudies  to 

increase  the  statistical p o w e r  o f  the  analysis  a n d  com-  

pa re  var ious  modal i t ies .  A meta-ana lys i s  of  all pub -  

l ished,  r a n d o m i z e d  trials c o m p a r i n g  two  or  more  

t rea tment  m e t h o d o l o g i e s  for symptoma t i c  h e m o r -  

rho ids  was  u n d e r t a k e n  to assess  ef fec t iveness  of  the  

var ious  m o d e s  of  t h e r a p y  avai lable .  

M E T H O D S  

Criteria for inc lus ion  in this meta-ana lys i s  w e r e  

p u b l i s h e d  trials in w h i c h  pat ients  we re  r a n d o m l y  al- 

l oc a t e d  to two  or  more  t r ea tment  m e t h o d s  for h e m -  

or rho ida l  d i sease  o ther  than  diet  or  topical  p repa ra -  

tions, wi th  d o c u m e n t a t i o n  of  cl inical ly re levant  

o u t c o m e  measures .  A m i n i m u m  p e r i o d  of  six mon ths  

of  fo l low-up  was  requi red .  A c o m p u t e r i z e d  search  

(MEDLINE) f rom 1966 th rough  Feb rua ry  1994 was  

u n d e r t a k e n  us ing  the Medical  Subject  Heading ,  hem-  

orrhoids .  The  set was  l imi ted  to clinical  trials, mult i-  

cen te r  studies,  or  r andomized ,  con t ro l l ed  trials. A text  

w o r d  search  us ing  the te rm "random:"  was  also per -  

f o rmed  a n d  c o m b i n e d  wi th  the  Medical  Subject  H e a d -  

ing, "hemorrhoids , "  to increase  sensitivity. Articles 

w e r e  then  retr ieved,  a n d  re fe rence  lists in the  art icles 
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were  reviewed to search for studies not retrieved by 

the MEDLINE search. Finally, the reference list of the 

"Hemorrhoid" chapter in two colon and rectal surgery 
texts 3, 4 was perused for any further articles, as was 

the index of this journal, Diseases of the Colon and 
Rectum, from 1966 to present. Treatment methods 

included injection sclerotherapy, rubber  band liga- 

tion, infrared coagulation, cryotherapy, diathermy, ul- 

troid, anal dilation, internal sphincterotomy, and op- 

erative hemorrhoidectomy. Two reviewers examined 
the Methods section of each of the articles, without 

examining the Results. Inclusion and exclusion from 

the review was established by consensus. 

Trials were  appraised using a 5-point score, modi- 

fied from a scoring system reported by Solomon and 

McLeod. 5 Points were  assigned if patients were  ran- 

domized, exclusions were  specified and appropriate, 

outcomes were  measured objectively, raw data were 

accessible, and follow-up was complete. Items that 

did not affect entry of  data into the meta-analysis, 
such as the statistical analysis used or whether  a 

power  analysis was done were removed from the 
rating scale. This was then followed by  an overall 

judgment of  the quality of the paper  from one to five. 

All studies were  reviewed by  one reviewer (HMM). 

Interobserver reliability was assessed in a sample of 

the studies by a second reviewer (RSM). 
Data were extracted by  one reviewer (HMM), with 

interobserver agreement  on the data extracted again 

being assessed in a sample of the studies. Results at 12 

months were  used for trials with greater than one-year 

follow-up. The methodology of each trial was docu- 
mented as were  data on patients enrolled. Outcome 

variables that were analyzed included the response to 

treatment (overall and by  grade of hemorrhoid,  when  

MACRAE AND MCLEOD Dis Colon Rectum, July 1995 

possible), the need  for further treatment, complica- 

tions of therapy, and pain. 
Statistical analysis was done using a Mantel-Haen- 

szel approach,  with a series of  2 • 2 tables for each 

comparison. 6 Direct comparison of patients be tween  

trials was avoided because pooling of raw data may 

be misleading. < 7 The summary statistic used was the 

odds ratio. The odds ratio represents the odds of an 

adverse event occurring in the treated group com- 
pared with the control group. Thus, an odds ratio of 

less than one favors the treatment group. This statistic 
was chosen because of its statistical properties and 
widespread use in meta-analyses. ~ A fixed effect 

model  was used in the analysis; thus, inference is 

conditional on the studies that have been done. 6 For 

each comparison, the within trial odds ratios and 

confidence intervals were computed,  followed by the 

Mantel-Haenszel chi-squared test of significance. Fi- 

nally, the pooled  odds ratio using the Mantel-Haens- 

zel method,  which takes effect size into account, was 
computed,  z values were  added (Stouffer's z test) to 

test the significance of pooled results. < 7 Homogene-  
ity was assessed with the Breslow-Day method, 8 en- 

suring that clinical homogenei ty  of patient popula-  

tion, treatment, and endpoints was also present. 

RESULTS 

A total of 32 randomized trials comparing two or 

more modalities of hemorrhoid therapy were  identi- 
fied. Excluded trials 9-19 and reasons for exclusion are 

listed in Table 1. Of the remaining 21 trials, the same 
20-25 data set was used for two studies in three cases, 

leaving 18 distinct studies for analysis. Modalities as- 
sessed in two or more trials included hemorrhoidec- 

Table 1. 
Excluded Trials 

Study Modes of Therapy Reason for Exclusion 

MDA vs. RBL One-month follow-up Hood and Alex- 
ander-Williams 9 

Varma et  aL 1 o 

Wright et  aL 1~ 

Andrews et aL ~2 
Griffith et  al. 13 

Senagore et aL TM 

Reid Neto et  aL ~s 

Roe et al.~ 6 

Hinton and Morris 17 

Smith et aL 18 
Wang et al. 19 

Ultroid vs. IS 
Ultroid vs. sham 
Scissors vs. diathermy excision 
Diathermy vs. RBL 
Scalpel vs. Nd:YAG laser 
Open vs. semi-open SH 
Submucosal vs. open SH 
Ultroid vs. bipolar 

SH vs. cryodestruction 
Laser vs. conventional SH 

6-week follow-up 
16-week follow-up 
4-week follow-up 
2-5-month follow-up 
6-week follow-up, efficacy not specified 
3-month follow-up, efficacy not specified 
6-week follow-up, limited outcome measures 
Follow-up not specified, limited outcome 

measures 
Hemorrhoids, not patients, randomized 
Randomization inadequate 
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Table 7. 
Sclerotherapy vs. Photocoagulation 
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Source 
No. 

IS IRC 

No Response to Therapy 

IS IRC OR* P 

Require Further Therapy 

IS IRC OR* P 

Ambrose et a/,  35 42 52 11 9 
Walker et aL 22 35 38 4 1 
Overall 77 87 

0.59 0.30 6 12 1.8 0.22 
0.21 0.14 1 2 1.9 0.61 
0.48 0.10 1.8 0.27 

* Odds ratio (OR) <1 favors photocoagulation. 

tomy, manual dilation of the anus, internal sphincter- 

otomy, photocoagulation, sclerotherapy, rubber  band 
ligation, and cryotherapy. Bipolar diathermy, 26 scis- 

sors vs. diathermy excision, 27 and maximum anal di- 

lation combined with hemorrhoidectomy 28 were as- 

sessed in only one study each, and, thus, meta- 

analysis could not be  done. The 16 trials included, 
along with data on the patients enrolled, are listed in 

Table 2. The following comparisons were  amenable  
to meta-analysis as patients were randomized to the 

treatment groups in a minimum of two trials: MDA vs. 

SH (six trials), 29-34 RBL vs. SH (three trials), 2~ 3s, 32 IS 
vs. IRC (two trials), 22' 35 IS vs.  RBL (four trials), 24' 32, 36- 

37 and RBL vs. IRC (three trials). 22' 38, 39 RBL vs. cryo- 
therapy,31, 4o RBL vs. MDA, 32' 40 RBL vs. sphincteroto- 
my, 4~ cryotherapy vs.  MDA,  31'4~ and MDA vs. 

sphincterotomy33, 40 were also amenable to compari-  

son; however,  these showed significant heterogene- 
ity. 

Mean global assessment of study quality was 2.5 -+ 

0.6, with an unweighted kappa for interreviewer as- 
sessment of overall study quality of 1.0. For the 

5-point scale, the unweighted kappa  for interrater 
agreement  w a s  0.70. 42 Agreement on data extraction 

in a sample of studies was 87 percent. 

Overall results of response to therapy, need for 

further therapy, complications, and pain were  com- 

pared for all grades of hemorrhoids combined. When 

outcome data were  stratified by grade of hemorrhoid,  
results for response to therapy of Grades i to 2 and for 

Grade 3 hemorrhoids were  assessed. Grade 4 hemor- 
rhoids were  assessed in only seven patients in all trials 
combined and, thus, were not included in the analy- 

sis. Odds ratios, combined odds ratios, and probabil- 
ity (P) values for each of the comparisons and out- 
come measures available are listed in Tables 3 to 7. 

Hemorrhoidectomy was f o u n d  to be  significantly 
more effective than MDA overall and for Grade 3 

hemorrhoids (P  = 0.0017), with less need  for further 
therapy (P = 0.034), no significant difference in com- 
plications (although there was a trend toward an in- 

creased risk of incontinence following MDA with P = 

0.07), but significantly more pain following SH (P < 

0.0001). Overall, patients undergoing hemorrhoidec- 

tomy also had a significantly better response to treat- 

ment  than did patients treated with rubber band liga- 

tion (P = 0.001), although this was at a cost of a 

significantly greater risk of complications (P = 0.02) 
and pain (P  < 0.0001). When stratified by  grade, only 

Grade 3 hemorrhoids were amenable to comparison 

between RBL and SH. For Grade 3 hemorrhoids 

alone, no difference was shown. RBL was shown to 

be  significantly better than IS in response to treatment 

(P = 0.005). This difference was shown for both 

Grades 1 and 2 (P = 0.007) hemorrhoids or Grade 3 

hemorrhoids (P = 0.042), with no significant differ- 
ence in the complication rate. Patients treated with 

RBL were less likely to require further therapy than 

those treated with either sclerotherapy (P = 0.031) or 
infrared coagulation (P = 0.0014), although pain was 

significantly more likely to occur following rubber  

band ligation (IS, P = 0.03; IRC, P < 0.0001). No 

difference was found be tween sclerotherapy or infra- 

red photocoagulat ion for any of the outcome mea- 

sures. 

D I S C U S S I O N  

The virtue of meta-analysis is its ability to provide a 

statistical consensus when  published results have 
been conflicting or nondefinitive. A caveat to the use 

of meta-analysis is that "as with any research study, a 
number  of methodologic decisions must be  made 

when  undertaking a systematic review, and there are 

potential threats to validity associated with each de- 

cision. These include: how studies are identified and 
selected for inclusion, how their quality is as- 

s e s s e d . . ,  and how results are combined and inter- 
preted" (Oxman A, unpublished data) Thus, the 
reader must be  satisfied that the methodology of the 
meta-analysis is sound before accepting the conclu- 
sions. 
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Bias in selection of papers  for inclusion in a review 
may affect results. An attempt was made to minimize 

this bias by  first ensuring as complete  a retrieval as 

possible with a broad-search strategy and by having 

relatively liberal inclusion criteria. Inclusion or exclu- 

sion established by consensus of two reviewers 
blinded to results also helped to minimize selection 

bias. Finally, all randomized trials identified in the 

search of the literature, along with the exclusion cri- 

teria, are listed to facilitate the reader in evaluating the 

appropriateness of  the trials included and excluded. 

Publication bias did not seem to be  a major concern 

because most trials in this analysis were not positive; 
thus, a treatment effect did not appear  to be a major 

determinant of publication. 

Quality of the studies included is another potential 

problem in the evaluation of a meta-analysis. Studies 

of high quality are more  likely to yield truthful results 

than studies with less methodologic rigor; thus, com- 

bining them with equal weight may be  problematic. 

However,  it may also be  difficult to assign weighting 

systems for studies of varying quality because any 
system used is somewhat  arbitrary. 43 As there was 

little variation in the quality of  studies included, this 
difficulty was avoided. Of  more concern was that the 

overall quality of studies was not high, decreasing the 

strength of the conclusions of this meta-analysis. 
Another concern in the use of meta-analysis is the 

question of which studies should be combined to 

avoid pooling together of apples and oranges. r In this 

meta-analysis the criteria for entry into each of the 

studies were  similar, although grade of hemorrhoid 

treated varied among studies. This was controlled for 

by  stratifying the results by grade when  possible. The 

patient populations and treatment methodology of 

each of the modes  of therapy used were  very similar. 
Unfortunately, however,  the main outcome measure, 

response to therapy, had very low objectivity as it was 
assessed by  patients' assessment of therapy on a 

3-point to 4-point categoric scale in most trials. This 

low objectivity may have lead to the combination of 
heterogeneous data if patients were responding to the 
categories differently in the various trials. In view of 

the concern with both the quality of the studies in- 
cluded and the possibility of  heterogeneity of  the 

outcome measure, the confidence intervals of the 
combined odds ratios may be artificially narrow. 

The method of combining trials is another source of 
variation in development  of  a meta-analysis. A ran- 
dom effects model  is more conservative in its estimate 
of the confidence interval; however,  this model  is 
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based on the assumption that there is a hypothetical 
universe of trials, requiring a between-study variabil- 
ity component .  44 This may lead to 'a  conclusion of no 

effect when  one exists and may give undue weight to 
small studies. 6 For these reasons, the fixed effect 

model  was used in this meta-analysis. 

Findings of this meta-analysis are that, for Grade 3 

hemorrhoids, the decline in use of MDA appears  to 

have been justified. Patients have lower rates of  re- 

sponse, are more likely to require further therapy, and 

have a trend toward a higher incidence of inconti- 

nence after MDA than following hemorrhoidectomy. 

Current practice parameters of the American Society 
of Colon and Rectal Surgeons 45 agree that the use of 

MDA should be avoided. No difference was shown in 

response rates be tween hemorrhoidectomy and RBL 
for Grade 3 hemorrhoids, but as the numbers  of pa- 

tients in the two trials compared  were relatively small 

and a difference favoring hemorrhoidectomy was 

shown for all hemorrhoids, this likely represents a 

Type II or beta error. 1 However,  RBL ligation is an 

outpatient procedure that does not require time off 

from work, has good response rates, and has signifi- 

cantly fewer complications with less pain than asso- 

ciated with hemorrhoidectomy. Thus, it seems justifi- 
able to use RBL as a first-line treatment for Grade 3 

prolapsing hemorrhoids, reserving hemorrhoidec- 

tomy for patients whose  symptoms are not relieved. 
RBL was shown to be  superior to sclerotherapy for 

Grade 3 hemorrhoids with respect to response to 

therapy. IRC was not evaluated for Grade 3 hemor- 

rhoids in any of the trials; however,  in view of the 

finding that patients undergoing IRC are more likely 

to require further therapy than those having RBL for 

early hemorrhoids, it seems reasonable to assume that 
RBL would show greater efficacy in treatment of more 

advanced disease. 
For Grades 1 to 2 hemorrhoids, RBL appears  to be 

the therapy of choice. Patients undergoing RBL 
showed a significantly better response to therapy than 

those treated with IS and a significantly decreased 
need for further therapy than patients having either IS 
or IRC. Although RBL was more painful than other 

outpatient modalities, complication rates were simi- 
lar. Because of insufficient numbers  of  studies, bipo- 
lar therapy could not be directly assessed in this 
meta-analysis. However,  {he mode  of action of bipo- 
lar therapy is similar to that of IRC, with each applying 
a depth of coagulation of 3 mm. 13 It seems likely that 
results of bipolar therapy would be similar to those of 
IRC in the long term. 
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Johanson and Rimm 46 reported a meta-analysis of 

outpatient hemorrhoid therapy for Grades 1 to 2 hem- 

orrhoids, comparing RBL to IRC and to IS. The find- 

ings of their analysis were similar, although the 
present meta-analysis evaluated a broader  range of 

treatment modalities and grade of hemorrhoids,  in- 

cluding more studies. The other difference was the 

use of a random effects model  by Johanson and Rimm 

compared  with the fixed effects model  we used. De- 

spite differences in the methods of the two meta- 

analyses, the results of the analyses were  similar for 

the methods and grade of hemorrhoids compared  in 

both studies. Johanson and Rimm did not r ecommend  
RBL as the preferred initial treatment for Grade 1 to 2 

hemorrhoids because of the risk for pelvic cellulitis 
following this procedure. 4749 This was not a reported 

complication in any of the studies included in the 

meta-analysis. Despite widespread use of banding, 

this complication is exceedingly rare. To minimize the 

risk, before banding care should be  taken to ensure 

that patients are not immunocompromised,  and pa- 

tients should be warned of symptoms of pelvic infec- 

tion to facilitate early recognition and treatment of this 

rare complication. 

A disappointing finding of this meta-analysis was 
the relatively low number  of randomized trials eval- 

uating hemorrhoid therapy. Symptomatic hemor- 

rhoids affect 4.4 percent of the population, and of 

these, approximately one-third present to physicians 
for evaluation. 5~ Therefore, the prevalence of this 

disease is high with good opportunity for large, well- 

designed, randomized trials to settle any uncertainty. 
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