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Abstract

Background: Post-operative pain is a major issue following excisional haemorrhoidect-
omy. Although metronidazole by both oral and topical administration routes has been
shown to reduce pain after haemorrhoidectomy, its use remains a contentious issue. This
systematic review and meta-analysis aims to investigate the effect of metronidazole on post-
operative pain after excisional haemorrhoidectomy.,

Methods: A systematic review of the literature was conducted according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses guidelines. Randomized con-
trolled trials (RCTs) published in PubMed/MEDLINE, EMBASE, CENTRAL and
CINAHL, from inception to December 2016 were retrieved. The primary outcome investi-
gated was post-operative pain reported as visual analogue score (VAS). Secondary
outcomes were analgesia use, complications and time to return to normal activity. Meta-
analysis was performed using Review Manager version 5.3 software,

Results: Nine randomized controlled trials including 523 patients were included in the final
analysis. Five studies used oral administration and four used topical, Meta-analysis showed
that post-operative VAS of patients receiving metronidazole by either route was signifi-
cantly less than those in comparison groups, VAS means decreased at all the time points for
both oral and topical metronidazole. Topical and oral routes of administration were not com-
pared in any study. There was no increase in complication rates and return to normal activ-
ity was significantly carlier for patients receiving metronidazole (—4.49 days; 95%
confidence interval [=7.70, —=1.28]; £ = 0.006).

Conclusions: Both topical and oral metronidazole reduce post-operative pain without an
increase in complication rates and result in an carlier return to normal activity. Further work
is required to determine which the eptimum route of administration is.
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Background

« Aims to investigate the effect of
metronidazole on postoperative pain after

excisional hemorrhoidectomy.

Volume 88, Issue 5
May 2018
Pages 408-414
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Background

 Bacteria are known to colonize
hemorrhoidectomy wounds (DePaula, 1991),
and some investigators postulate that this

colonization may lead to secondary infection

and could be one of the factors responsible

for postoperative pain (Carapeti, 1998).

Paravastu, S. C. V., & Slater, R. (2013). Metronidazole for pain after haemorrhoid
surgery. Cochrane Database of Systematic Reviews, (8).
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Background

« Decreasing secondary bacterial colonization or
infection, and hence reduction of post-
operative inflammation and edema that causes

nain.

* Direct anti-inflammatory response.

Xia, W., Manning, J. P., Barazanchi, A. W., Su'a, B., & Hill, A. G. (2018). Metronidazole following excisional
haemorrhoidectomy: a systematic review and meta-analysis. ANZ journal of surgery, 88(5), 408-414.
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Background

« Defined as the symptomatic enlargement and
/ or distal displacement of anal cushions,
which are prominences of anal mucosa
formed by loose connective tissue, smooth
muscle, arterial and venous vessels.

« The true prevalence of hemorrhoids is
unknown.

Lohsiriwat, V. (2015). Treatment of hemorrhoids: A coloproctologist’s view. World
Journal of Gastroenterology: WJG, 21(31), 9245.
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Background

« One of the most common med

In general population.

 Clinically characterized by pain

bleeding during defecation wit

prolapsing anal tissue.

ical conditions

ess rectal

n or without

« Type: internal hemorrhoid and external

hemorrhoid.

Lohsiriwat, V. (2015). Treatment of hemorrhoids: A coloproctologist’s view. World
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Journal of Gastroenterology: WJG, 21(31), 9245.
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Background

Grades of severity of hemorrhoidal prolapse

Medication
(topical or systemic)

From
https://images.app.goo.gl/HiQEptoSxduWkkXJ8

Lohsiriwat, V. (2015). Treatment of hemorrhoids: A coloproctologist’s
view. World Journal of Gastroenterology: WJG, 21(31), 9245.

+ mmnasun

NP2 LS L



Background

« The traditional surgical approach:
— Open (Milligan-Mor-gan) hemorrhoidectomy
— Closed (Ferguson) hemorrhoidectomy

« Postoperative pain is a significant problem
(Shanmugam, 2005; Sneider, 2010)

« Prolonged hospital stay, readmissions and
delayed return to daily activities (PROSPECT,

2011).

Paravastu, S. C. V., & Slater, R. (2013). Metronidazole for pain after haemorrhoid
surgery. Cochrane Database of Systematic Reviews, (8).
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Background

« Minimally invasive operations have been
Introduced into surgical practices in order

to avoid post-hemorrhiodectomy pain.

Lohsiriwat, V. (2015). Treatment of hemorrhoids: A coloproctologist’s view. World Journal
of Gastroenterology: WJG, 21(31), 9245.
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Background

Glyceryl trinitrate cream, Calcium channel
blockers, Botox injection (Siddiqui, 2011)

Bupivacaine (Haas, 2012)
Sucralfate solution (Ala, 2013)
Acupuncture (Langenbach, 2012).

Metronidazole, in the United Kingdom, is
widely used.

Paravastu, S. C. V., & Slater, R. (2013). Metronidazole for pain after
haemorrhoid surgery. Cochrane Database of Systematic Reviews, (8).
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| WRIEE / BRE (Population/ Problem) :
* Excisional Hemorrhoidectomy
— TAJSIE (Intervention) :

e Metronidazole

| BB (Comparison) :
» Standard cares
| #3R (Outcomes) :
* Reduce post-operative pain without
increase in complication rates, early return

to work and analgesia consumption

~ noo
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Appraisal . s

: A1 SRR [C] R RY aR B 40 1] (F)

[F] A2 & Z (Find) FRARNTHEEETE ?
RN XEEZ 2D
FERE_EFrENE Literature search

1} E (U0 - Medline,
Cochrane ZEREEE7E
Eﬂ—aié"/ﬂﬁi? EMBASE
%) - WHIMN_EXESI
R E (22X
EAWTIT - Web of
Science, Scopusgk
Google ¢ Scholar) * E
iR S PR E RIS

N RIS S AR RR
= - WHIERRE
F MeSH=Z & K—1#iz

188 22 50 2 (text words) °

litiﬁ.‘\‘[iﬁll‘ﬁ

AN AN

A comprehensive review of the literature was conducted according
to the Preferred Reportin0 [tems for Systematic Reviews and Meta-
Analyses statement.” An electronic database search was under-

taken nvolving PubMed/MEDLINE (1946 to present). EMBASE

(1980 to present), Cochrane Central Register of Controlled Trials
(CENTRAL) (inception to present) and CINAHL Plus (1937 to
present). Reference lists from all included trials were manually

reviewed to identify any additional studies. Appendix S1 shows the
search terms used in PubMed/MEDLINE and adapted for

EMBASE and CENTRAL. The search was limited to humans. The
last search was run on | December 2016.
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Supporting Document S1 - Search Terms Used

#1 exp metronidazole/
#2 (metronidazol* or Flagyl or Rozex or Metrogel or Anabact or S-nitroimidazol*).mp.

#3 exp hemorrhoids/
#4 (haemorrhoid$ or hemorrhoid$).mp
%5 piles.mp.

#6 exp hemorrhoidectomy/

#7 (haemorrhoidectom$ or hemorrhoidectom$).mp
#8 Milligan morgan.mp.

#9 Ferguson.mp.

#1081 0R %2
#11230R# 0R %5
#1226 OR#7 OR#8 OR #9
#13#10 AND #11 AND #12
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NE = NIRA -
BRI EESE
PRISMA R RIZE =
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Methods

Study selection

~ All RCTSs investigating post-operative metronidazole use following

EH were included from inception of the selected databases to the

present. Study participants with haemorrhoids requiring operative

management were considered. The grade of haemorrhoids was not
used as inclusion or exclusion criteria. Only EH. either open

(Milligan-Morgan) or closed (Ferguson) techniques., were consid-

ered. Other newer surgical methods to treat haemorrhoids such as

stapled haemorrhoidopexy or transanal haemorrhoidal dearterializa-
ton were excluded. Metronidazole administration by all routes.

dosage and duration of therapy versus placebo or standard cares

were included. Multimodal studies which involved metronidazole
and one or more other post-operative treatments in the intervention
group which were not controlled for were excluded. The primary
outcome measure was post-operative pain. Secondary outcomes
included return to work, additional analgesia and complications.
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Fea T (Find) FIAERIHEEEIR ?

EXENGE
(Methods)E & - o] L4
BREEAIS =S RIEVER
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VIR KRR 2 478 M S BR
ClREFE LV E R =X
X REIEIB R4 A B
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PRISMA RUREZEZIR -

Results

Study selection
A flowchart showing the selection of articles is presented in
Figure 1. A total of_nine studies were identified for inclusion in the

review. Of the three excluded papers. one was excluded as it com-
pared topical metronidazole versus sucralfate rather than against

8 . . . .
placebo or standard care.'® Another investigated prophylactic anti-
biotics with intra-operative IV metronidazole and ceftriaxone with-
19 .

The third was excluded

as 1t involved intervention patients receiving nidazole, I:

out any post-operative metronidazole use.

lose _and_topical _glvceryl-trinitrate (GTN) ointment  versus

20
placebo.
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[ Identification ]

)

Eligibility Screening

Included

Flow Diagram - PRISMA

Records identified after initial Records identified after initial .
database search database search Flg . 1 .
(n=149) (n=0)

Records after duplicates
removed
(n=121)

l

Record abstracts screened
(n=121)

Preferred Reporting [tems for
Systematic Reviews and Meta-
Analyses flow diagram.

l

Records Excluded
(n=112)

Full texts articles analysed for
eligibility
(n=12)

Studies included in qualitative
analysis
(n=9)

i S

v

Full text articles excluded
(n=3)

1 Metronidazole vs Sulcralfate
1 Prophylactic intra-operative
metronidazole without post-

operative course

1 Multimodal with metronidazole
and glyceryl-trinitrate vs placebo

Studies included in quantitative
analysis (meta-analysis)
(n=8)
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[A)] B 2EEBRETE (Appraisal) ?

BRBEAREK p e S i _
T L Risk of bias in individual studies

B %AE’JH a2 Risk of bias for each eligible study was determined using the
1B Wk Hﬁl _ Cochrane Collaboration risk of bias assessment tool for the RCTSs.

It

gﬂ 5 f%ﬂ? n}iu o Each reviewer worked independently mitially and any disagree-

FEpRRSEE . B2/ ments were resolved by consensus.
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Appralsa/ FAITH - 3588 2 © 34514 X Bt EIRERO S B0 A1 (A)

Table 1 Risk of bias

Random seguence Allocation Blinding of Blinding of outcome Incomplete Reporting  Placebo
generation concealment participants assessment outcome data bias
Al-Mulhim et al. Low Unclear High Unclear High Low Unclear
(20061
Ala et al. (2008)** Low Unclear Low Low Unclear Low Yes
Balfour et al. Low Low Low Low Low High Yes
(2002)%°
Basso et al. (2011)%® Low Low Low Unclear Low Low Unclear
Carapeti et al. Low Low Low Low Low Low Yes
( 1 %8)7 T
Ng et al. (2006)* Low Low High Low Low Low Yes
Nicholson and Low Low Low Low Low Low Yes
Armstrong
(2m4)11
Pourghassem et al. Low Unclear Low Low Low Low Yes
(2012
Solorio-Lopez et al. Low Low Low Unclear High Low Yes
(2015

o R R
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Appralsal FAITHS5 88 2 © %451 SCBHEIRRRY S 4010 (1)

[I] EER4A (Included) ERHFMEMNNE ?

T RS |
AR G Study selection
RAIEIRR? \“\WAK”\ Study eligibility assessment was performed independently by two

Co I A s _reviewers (W.X. and J.P.R.M.). Any disagreements were resolved

=t/ MRERATAT AR - Dyconsensus
ENEWHAEE -
o DA RIS ZFG  Data extraction
X ap
E/\Jz%’_ T - KREREST A predefined database. based on the Cochrane Data Collection

:\I ~ - . - -
}jz'”:HE E/J Tj_:“":' Form for Intervention Studies was utilized to extract data. Both
SMAZREEE : : -
RE . reviewers (W.X. and J.P.R.M.) independently carried out data
'u\% gZ rétl- E/] —#f " extraction on all included data. Disagreements were resolved via
g ° consensus between the two reviewers. In cases where data were

unavailable, all attempts were made to contact the original authors.
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Appra/sa/ FAITHS B8 2 - Z it SOk EIRERY S 25 401 (T)

Author (Year) Setting Randomisation Blinding |\etronidazole Approach N Mean Age, Grade VAS
Topical) Metronidazole  (%M) Up To
Group)
Al-Mulhim Saudi Arabia Not specified Unclear  oral 500mg Open 200§ 47.5 I, v 7 days
2006 TDS for 3 days 100 41.0%
Ala Iran Not specified ~ Double  Topjcal 10% Open 47 37.5 I, 1, IV 14 days
(2008) DS (25) 25.5%
Balfour United Computer Double  oral 400mg Closed 38 56.1 I, 10l 14 days
(2002) Kingdom TDS for 7 days (18) 42.1%
Basso Brazil Random Double  Topical 10% Hybridt 42 47.7 - 28 days ]
) numbers DS (21) 452%
Carapeti United Random Double  Oral 400mg Open 40 49.0 - 7 days ]
) mrlnm numbers IDS for 7 davs (20) 42 5%
Ng Hong Kong  Sealed envelope None Oral 400mg Open 52 49.4 1, Iv 2 days
(2006) TDS for 7 dayst (26) 30.8%
Nicholson United States Coin Toss Single Topical 10% Closed 20 48.1 I, v 28 days
(2004) of America TDS (10) 65.0%
Pourghassem Iran Computer Double  Topical 7.5% Open 40 29.5 - 1day
(2012) TDS (20) 100%| |
Solorio-Lopez Mexico Sealed envelope Unclear  ora| 500mg Closed 44 46.3 I, v 14 days
(2015) TDS for 7 days (22) 63.6%
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Appralsal FAITHS B8 2 © St 1ESCREIRRRY S B 401 (T-H)

[T] FEESELRIBMETR "4#4 1 (Total up) ABE4&ER ?
[H] slEEr4EREEHE - REMH (Heterogeneity ) ?

(8) Metronidazole Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Oral
Al-Mulhim 71 109 84 8 124 82 186% -0901.26,-054) ——

Carapeti 4 25 20 4875 2375 20 80% -088}239 0864

Ng 39 28 26 51 25 26 84% -1.20}264,024)

Solorio-Lopez 686 149 22 973 045 22 157% -2871352,-222 ———

Subtotal (95% C1) 152 150  50.7% -1.51[-2.73,.0.30) el

Heterogeneity. Tau® = 1.26, Chi*= 27 54, df= 3 (P < 0.00001), F= 89%
Test for overall effect Z= 2.44 (P=0.01)

1.2.2 Topical
Ala 269 047 25 413 05 22 191% -144}1.72,-1.186) —
Basso 371 284 21 S14 23T 21 75% -1431301,0195
Nicholson 78 29 10 72 3 10 37% 060}199 319
Pourghassem 125 063 20 19 03 20 189% -065[-096,-034) —
Subtotal 76 73 493% 1.00[-1.67,.0.33) ==
l Heterogenelty. Tau" = 0.27, Ch*= 15.82, df= 3 (P = 0.001), P= 81% _]
Test for overall effect Z= 2 92 (P = 0.004)
Total (95% C1) 228 223 100.0% 127182, .0.72) B
Heterogeneity Tau®= 0.39. Chi* = 45 20, df = 7 (P « 0.00001), = 85% 4 .3 3 3 {
Test for overall effect Z= 4.54 (P < 0.00001) Favours Metronidazole Favours Control

Test for subgroup differences. Chi*= 052, df=1 (P=047),F=0%

Fig. 2| Visual analogue score at post-operative days 1) 7 and 14.




Appralsal FAITHSBE 2 : % &1 St Bl REEY R 401 (T-H)

[T] 1’E%‘zEE§LX%¢*$ﬂE% r.%.%.:u (Total up) &t B 45
[H] sEEEREEHE - 5 (Heterogeneity ) ?

(b) Metronidazole Control Mean Difference Mean Difference
Studyor Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
1.8.10ral
Al-Mulhim 08 021 84 26 065 82 258% -180[1.95,-165 -

Carapeti 29 175 20 425 175 20 156% -1.35[}243,-027] i
Solorio-Lopez 314 103 22 736 139 22 201% -422[494-3500 —
126 124 % -2.47[-4.12,-0.82] =

l Heterogeneity: Tau®= 1.99; Chi*= 42.28, df= 2 (P < 0.00001); F= :5':]
Test for overall effect Z= 2.93 (P = 0.003)
1.8.2 Topical
Ala 131 036 25 283 054 22 251% -152}1.79,-1.25] -
Nicholson 34 13 10 63 16 10 135% -290[4.18,-1.62 e
Subtotal (95% Cl) 35 32 386% -2.06[-3.38,-0.74] e
Heterogeneily. Tau*=0.73, ChiF=4.29,df=1 (P=0.04), F=77%

[Test for overall effect Z= 3.06 (P=0.002) ]
Total (95% CI) 161 156 100.0% -2.29[-2.97,-1.62] e
Heterooeneity Tau®= 0 45 Chi*= 50 75_df= 4 (P < 0.00001) F=92% -i 2 : 2 i

Test for overall effect Z= 6.68 (P < 0.00001)
Test for subaroup differences: Chf=0.14,df=1 P=0.71).F=0%

Favours Metronidazole Favours Control

Fig. 2. Visual analogue score at post-operative days @\d 14, '

2/
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Appralsa/ FAITHSES 2 : &40t SR EIRERY R 01T (T-H)

[T] 1’E%‘zE:'s§l>l%7f*5Fﬂﬁ% M#a4% 1 (Total up) FEEEAER ?
[H] slEEr4EREEHE - REMH (Heterogeneity ) ?

(© Metronidazole Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
1.9.1 0ral
Solorio-Lopez 214 046 22 545 129 22 283% -331[388,-274 —%—
Subtotal (95% Cl) 2 22 283% -3311388,274] 4
Heterogeneity: Not applicable
Test for overall effect Z=11.34 (P < 0.00001)
1.9.2 Topical
Ala 029 018 25 173 047 22 297% -1.44[165,-1.23) +
Basso 133 242 18 103 233 17 210% 030}1.27.187 .
Nicholson 1 13 10 32 22 10 209% -220}3.78,-062 -
Subtotal (95% C1) 53 49 717% -120[-2.28,-0.11] =
[ Heterogeneity. Tau®= 0.59; ChF= 5.55, df= 2 (P = 0.06); F= 64% ]
Testfor overall effect Z= 2.16 (P= 0.03)
Total (95% C1) 75 71 1000% -1.76[-3.08,-0.44] s
Heterogeneity. Tau?= 1.51; ChP= 42.56, df= 3 (P < 0.00001); F= 93% + + 3 3 }
Testfor overall effect Z=2.62 (P = 0.009) Favours Metronidazole Favours Control

Test for subgroup differences: Ch*=11.43,df=1 (P=0.0007), F=91.2%

Fig. 2. Visual analogue score at post-operative days 1, 7 an
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» Secondary outcome : Return to normal
activity
— Five studies, all in the oral metronidazole
subgroup.

— Significant MD in earlier return to work favoring
Intervention (MD = -4.49 days, 95% CI [-7.70,
-1.28], P = 0.006).

— Heterogeneity was encountered (I = 88%, P <
0.00001)
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Appralsa/ FAITHSES 2 © 24514 X EIRER S B 11E (T-H)

» Secondary outcome : Complications

— Overall: no significant difference (OR = 0.40,
95% CI[0.15, 1.04], P = 0.06).

— Moderate heterogeneity (I2 = 56%).

— Urinary retention: no significant difference
(OR =0.58,95% CI[0.21, 1.63], P = 0.30), no
heterogeneity (I = 0%)

BICH I RS W PR
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Appralsa/ FAITHSES 2 © 24514 X EIRER S B 11E (T-H)

» Secondary outcome : Complications
— Perianal paresthesia

— Bleeding

» Paucity of data resulted in an inability to
meta-analysis these results but no study
identified a difference between

metronidazole and placebo.

BIETH I W5 WPR
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Appralsal FAITHS BB 2 : /i SRR EIRERY S 2 a0 fa (T-H)

» Secondary outcome : Analgesia consumption
— No uniform standard of analgesia intra- or post-
operatively.

— Postoperative as needed rescue analgesia also
varied considerably between studies in terms of
type of analgesic, dose and frequency.

— Two studies (Ala et al. & Solorio-Lopez et al.)
found a significant difference, the metronidazole

group.
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Appl‘ aisal FAITH % %14 SRR A

>SW3: IRBRZERRT ()

v Reduction of pain from days 1 to 14 in the
metronidazole group.

v’ Both oral and topical routes of administration
resulted in benefit.

v Significantly earlier return to normal activity of
nearly 5 days.

v None of the identified studies commented on
any significant side effect profiles for either
route.
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Discussion

Supporting Table S2 — Perioperative Standard Care

Author (Year)

Standard care received

Analgesia Regimen

Al-Mulhim (20086)

Castor oil 2ml daily 2 days pre-op
Lactulose 20ml BD 2 weeks post-

Diclofenac 50mg TDS
Xylocaine 2% ocintment TDS

op
Ala (2008) Milk of magnesia 15ml TDS post- Analgesia as needed post-op, not
op specified

Balfour (2002)

Lactulose 20ml BD

Codeine 30mg + Paracetamol
500mg PRN
Diclofenac 50mg PRN

Basso (2011)

Pre-op enema

Nifedipine 0.3%

Sitz baths with potassium
permanganate 20 minutes TDS

Dipyrone 1g PO if mild pain up to 4
times daily

Ketorolate 10mg sublingual if
severe pain or dipyrone
refractoriness up to 4 times daily

Carapeti (1998)

Lactulose 20ml BD 2 days pre-op
and 2 weeks post-op
Glyceryl-trinitrate 0.2% TDS 2
weeks post-op

Diclofenac suppository 100mg
administered at end of procedure
Diclofenac 50mg TDS for 1 week,
topical

Nefopam 60mg TDS in 2 patients
due to diclofenac contra-indication

Paracetamol and co-dydramol
PRN

Ng (20086)

Oral Dologesic
(dextropropoxyphene 32.5 mg
paracetamol 320 mg)

IM pethidine (1 mg/kg) on demand

Nicholson (2004)

Psyllium BD
Mineral oil 30ml Daily

Hydrocodone 10mg PRN

Pourghassem
(2012)

Morphine IV on demand

Solorio-Lopez
(2015)

Psyllium 10g Daily

Oral paracetamol 1g TDS
Oral diclofenac 100mg BD
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