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Abstract
Background: Traditional open hemorrhoidectomy is the most commonly performed operation for the third or fourth degree hemorrhoids in the developing world, despite considerable postoperative pain and bleeding complications. This modification is an
attempt to reduce these complications and compare the outcome of both methods.
Methods: A prospective, comparative study was conducted in phase I, at Fatima hospital at Baqai Medical University, from March
2009 to August 2011. It was followed by a descriptive case-series in phase II, conducted at different hospitals from September 2011
to August 2017. The inclusion criteria were patients of both genders and all age groups, with third or fourth degree hemorrhoids
requiring surgery. The exclusion criteria were patients in between blocks (operated by other surgeons), patients with complicated
hemorrhoids, closed hemorrhoidectomy cases, cases operated by residents, and cases lost to follow-up. In phase I, a total of 182
patients were enrolled and randomly allocated to group A or B undergoing triple hemostatic hemorrhoidectomy and traditional
open hemorrhoidectomy, respectively; 231 patients were included in phase II (group C) undergoing modified hemorrhoidectomy.
The analyzed variables were operative blood loss, operative time, postoperative pain, hospital stay, time to pain-free defecation, and
per-operative or postoperative complications.
Results: There was significantly more operative blood loss in group B patients. Pain perception was significantly high in group B
patients at eight and 24 hours, as well as eighth, 15th, and 30th days. Group B patients also had longer duration of operation and
more prolonged pain-free defecation. Both, intra-operative and post-operative complications were higher among the group B. The
outcome of phase II (group C) was similar to those of group A.
Conclusions: In a limited resource setting, triple hemostatic open hemorrhoidectomy offers potential advantages of less operative
blood loss, shorter duration of operation, shortened hospital stay, shorter time to pain free defecation, and less postoperative pain
and other complications.
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1. Background
Hemorrhoids are dilated cushions of anal veins covered by anal mucosa (1). It is one of the commonest diseases presented to the general surgeon, with a reported incidence of about 44% (2, 3). It is classified into 4 grades on
the basis of symptoms. First degree hemorrhoids present
with bleeding per rectum only; the second degree presents
with prolapse during defection, which reduces spontaneously, whereas the third degree needs to be manually reduced. Fourth degree hemorrhoids are prolapsed permanently. Finally, complicated hemorrhoids such as thrombosed, fibrosed, and inflamed can be labelled as the fifth
degree hemorrhoids.
First and second degree hemorrhoids are usually dealt

by minimally invasive treatments (such as injection, sclerotherapy, and band ligation) (1, 2, 4, 5). Third and fourth
degree hemorrhoids require definitive surgical treatment
(6, 7). Fifth degree (complicated) hemorrhoids are first
treated conservatively followed by operative treatment (if
needed). Hemorrhoidectomy is one of the most commonly
performed anorectal operations (8). Traditional open
hemorrhoidectomy (Milligan-Morgan) and closed hemorrhoidectomy (Ferguson) are the well-established procedures for several decades. However, both are associated
with postoperative complications such as bleeding, pain,
and anal stenosis, which invites surgeons to develop new
techniques such as the modified Ferguson, stapled hemorrhoidectomy (Longo), and many other modifications such
as use of electrothermal device, laser, harmonic scalpel,
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ultrasonic blade, LigaSure, Doppler-guided hemorrhoidal
artery ligation, and mucopexy (recto-anal repair) (5, 7, 912). The aim of these modifications is to decrease postoperative pain, reduce bleeding, make healing, and resumption of normal activities faster (9). But, still there is lack of
guidelines and recommendations about the indications of
these modifications adding confusion about the choices,
which may put burden on healthcare resources (13).
During residency, patients cried out in pain at the time
of removal of anal pack surgeons placed in the anal canal
at the end of surgery. One patient had pinpoint anal
stenosis one month postoperatively; he was operated for
thrombosed piles without initial conservative treatment.
Another patient bled profusely 12 hours after operation,
and had to be returned to the operation theatre to secure
the hemostasis. The survey among surgeons at the 19th
National Surgery Congress about the most frequent complications encountered in routine general surgery cases
showed that post-hemorrhoidectomy pain and hemorrhage were on the top; however, complications did not discourage the surgeons to perform the same operation again
(14). The traditional Milligan-Morgan operation is still the
most commonly performed operation for the third and
fourth degree hemorrhoids (15).
The author’s modification, triple hemostatic hemorrhoidectomy, is an attempt to reduce these postoperative
complications in resource-limited settings where the expenses of circular stapler, ultrasonic blade, and LigaSure
cannot be afforded. The current study aimed at comparing
the outcome of traditional open hemorrhoidectomy with
that of the modified approach in resource-limited settings.
2. Methods
An open randomized comparative study was conducted in phase I, at Fatima Hospital affiliated to Baqai
Medical University from March 2009 to August 2011. It
was followed by a descriptive case-series in phase II,
conducted at different hospitals (Fatima, Shamsi, Nehal,
Moazzum, and Prince Sattam-bin Abdulaziz Universityhospitals), from September 2011 to August 2017. In phase
I, the patients were enrolled in groups A or B using block
randomization methods. Each block included two consecutive patients; the first patient was included in group A
(operated by the author), and the second patient in group
B (operated by any other surgeon of the hospital). The patients operated by other surgeons in between the blocks
were excluded to balance the patient number in the two
arms. However, it was also the limitation of the study that
in group ‘A’ patients were operated by the author only
(mastering one technique) and group ‘B’ patients operated by many surgeons (with different experiences and
2

skills). The other limitations include open study, small
sample size, and only one-year follow-up.
The hypothesis was that the triple hemostatic hemorrhoidectomy would have better outcomes than traditional
open hemorrhoidectomy. The amount of per-operative
blood loss was the primary outcome variable; it was calculated by measuring the used swabs’ weight. The other analyzed variables were demography, diagnosis, operative duration, pain visual analogue scores (at eight and 24 hours,
as well as eighth, 15th, and 30th days), time to pain-free
defecation, hospital stay, and complications. The study
sample size was calculated using G-power computer software; the input parameters include medium (0.5) effect
size, 0.05 α error, and 0.90 power to detect statistically significant differences (P = 0.05). It led to 86 patients in both
groups with a total sample size of 172. Five patients were
further added to each group anticipating drop-out of some
cases, making a total of 182 patients in phase I. In phase II,
which was a descriptive case-series, 231 patients were included and all of them were candidates to triple hemostatic hemorrhoidectomy. The inclusion criteria were patients of both genders and all age groups with third or
fourth degree hemorrhoids requiring surgery. The exclusion criteria were patients in between blocks (operated by
other surgeons), patients with complicated hemorrhoids,
closed hemorrhoidectomy cases, cases operated by residents, and cases lost to follow-up.
Ethical approval was obtained from the ethics committee of Baqai Medical University (Karachi, Pakistan) in the
beginning of the study. The informed consent was taken
from all patients, and the study was conducted following
the ethical standards of Helsinki declaration (1964) and its
later amendments.
2.1. Operative Procedure
The spinal anesthesia was used in all cases. The antibiotic prophylaxis was given at induction, using 1 g ceftriaxone and 500 mg metronidazole, intravenously. All patients
were operated in lithotomy position.
In groups A and C, anocutaneous junction was infiltrated with 1:200,000 adrenaline solution (first hemostasis), followed by gentle gauze compression. Digital rectal
examination and proctoscopy were performed. Each hemorrhoid was grasped with artery forceps at the pedicle and
at the distal end. V-shaped muco-cutaneous incision was
given around each prolapsed hemorrhoid using cutting
diathermy, followed by dissection of the hemorrhoids till
its pedicle using coagulation diathermy (second hemostasis). The pedicle was transfixed using chromic catgut 2/0
suture and divided using coagulation diathermy (third
hemostasis). After dealing with each hemorrhoid, proctoscopy was performed to exclude any bleeding. A small
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4 × 4-cm gauze was placed at the anal orifice and secured
by adhesive.

4. Discussion

In contrast, there was no local anesthetic infiltration
in group B cases. V-shaped incision was given with scissor,
and hemostasis was secured with coagulation diathermy.
The hemorrhoids were dissected with blunt gauze dissection, and excised after transfixing pedicles (5, 10). However,
at the end of the procedure, anal canal packing was done
using thick-rolled 2.5 × 10-cm gauze soaked in petroleum
jelly, followed by T-bandage.

In the current study, the overall gender distribution
consisted of 326 (79.7%) males and 83 (20.3%) females. This
may be attributed to the social culture where females are
not feeling comfortable to expose their anogenital area to
the male surgeons. Nikooiyan et al., reported more female
patients than males (32 vs. 23), and majority of the patients
belonged to 40 - 60 years age group (1). The patients’ mean
age in groups A, B, and C were 47.22 ± 7.798 years (ranged:
28 - 62), 42.63 ± 7.083 years (ranged: 31 - 59), and 47.52 ±
7.500 years (ranged: 28 - 66), respectively. One study reported the mean ages of 34.1 and 33.7 years for the two study
groups (16). Lim et al., reported the mean ages of 20.8 and
22.4 years in the conventional and the ultrasonic scalpel
groups, respectively (7).
In the current study, traditional open hemorrhoidectomy cases (group B) were associated with significantly
more operative blood loss as well as more prolonged operative time and hospital stay compared with triple hemostatic hemorrhoidectomy groups (A and C). Also, the severity of pain based on VRS score at eight and 24 hours as well
as eighth, 15th, and 30th days were significantly higher in
group B. The wider pain score gap at eight hours was attributed to the use of anal packs in traditional open hemorrhoidectomy cases. Bakhtiar et al., reported longer mean
operative time (52.5 vs. 36.6 minutes), but less mean blood
loss (51.9 vs. 70.3 mL) and lower pain scores in hemorrhoidectomy by LigaSure compared with those of MilliganMorgan hemorrhoiectomy (6). Fazeli et al., compared
the results of LigaSure hemorrhoidectomy with those of
the open conventional method and found significantly
shorter operative time (8.91 vs. 17.35 minutes, P ≤ 0.001)
and also less post-operative pain VAS scores (P = 0.077)
(17). LigaSure hemorrhoidectomy is considered better than
traditional open surgery due to its potential advantages
in reducing operative time and postoperative pain, faster
healing and minimal complications, and recurrence rates
(18). Izadpanah and Hosseini reported comparative analysis of Ferguson hemorrhoidectomy with electrotherapy in
which hemorrhoidal tissue was not excised. In electrotherapy using 30 mA, 35% of patients had severe pain for six
hours and 15% had mild pain for two to seven days postoperatively, while the mean procedure time was 6.1 minutes (vs. 23 minutes in the current study) (4). Electrotherapy with a direct current of 30 mA significantly reduced
the postoperative pain and the recovery period (1). Tsunoda et al., compared the results of hemorrhoidectomy using bipolar diathermy and ultrasonic scalpel; they found
less per-operative blood loss (median 0.9 vs. 4.6 mL), short
operative time (median 16 vs. 31 minutes), and less pain on
the first postoperative day (median two vs. three days) with

All patients received 50 mg diclofenac sodium, intramuscularly at eight hours postoperatively, followed by 50
mg oral diclofenac twice daily for three days. The gauze
pieces (group A and C) or pack (group B) was either removed manually at eight hours postoperatively, or fall itself when the patient passed feces. Then, patients were
immediately given hot sitz bath, and were advised to continue it three times daily for two weeks. The follow-ups
were done at the eighth, 15th, and 30th days. Final followup was at one year, with instructions to report if any unexpected event happened, especially recurrence and stenosis. Operative duration was calculated from the time of local infiltration (or incision) to the wound dressing. Verbal rating scale (VRS) was used to assess the severity of
pain perception. The statistical analysis was performed
with SPSS version 24. The one-way ANOVA test (Duncan’s
method) was used to analyze the variables, with P value <
0.05 as the level of significance.

3. Results

Figure 1 shows the flow of patients during phase I. Overall, gender distribution consisted of 326 (79.7%) males and
83 (20.3%) females. The patients’ mean age in group A, B,
and C was 47.22 ± 7.798 years (range 28 - 62), 42.63 (SD 7.083,
range 31 - 59) and 47.52 years (SD 7.500, range 28 - 66), respectively. Overall, associated diseases were found in 28.6%
of the patients including diabetes mellitus (n = 63), hypertension (n = 38), chronic pulmonary disease (n = 14), and
stable angina (n = 2).
Table 1 shows the group statistics using ANOVA test. The
patients in group B had significantly more intra-operative
blood loss (P ≤ 0.001), and also had more prolonged operation (P ≤ 0.001). They also had significantly higher pain
VRS score at eight and 24 hours as well as eighth, 15th, and
30th days. Further, it took them significantly longer time
to have pain-free defecation, and had slightly longer mean
hospital stay. They also had higher complication rate (Table 2).
Ann Colorectal Res. 2018; 6(1):e67109.
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Figure 1. The phase I flow diagram showing patients’ flow at different stages

bipolar diathermy hemorrhoidectomy (19). Another study
reported advantages of Kshara Sutra ligation in comparison with those of hemorrhoidectomy in reduced hospital stay, no intra- or post-operative bleeding, no anal stenosis, and cost-effectiveness (20). Another study comparing
harmonic scalpel and the Ferguson electrocautery hemorrhoidectomy reported average postoperative stay of 1.0
vs. 1.2 days, mean operating time of 16.8 minutes vs. 25.5
minutes, less blood loss, less postoperative pain, and fewer
complications (16). Two studies reported less postoperative pain in dearterialization with mucopexy compared
with hemorrhoidectomy (21, 22). Lin et al., reported efficacy of anal-cushion suspension clamp in combination
with harmonic scalpel; duration of operation, intraoperative blood loss, postoperative pain, and hospital stay were
significantly less compared with Milligan-Morgan hemorrhoidectomy (3). Maloku et al., reported hemorrhoid
laser procedure in which hemorrhoidal arterial inflow was
stopped by laser coagulation, with procedure time of 15.94
vs. 26.76 minutes for open surgical hemorrhoidectomy
(23). Armstrong et al., found significantly less postoper-

4

ative pain with harmonic scalpel compared with electrocautery hemorrhoidectomy (24).
In the current study, groups A and C patients (modified hemorrhoidectomy) took significantly less time to
have pain-free defecation. Basdanis et al., compared the
results of open hemorrhoidectomy using LigaSure with
stapled hemorrhoidectomy, and found shorter operative
time (median 13 vs. 15 minutes), but higher postoperative
pain VAS score (5 vs. 3 at eight and seven hours vs. five
hours after first defecation); intraoperative bleeding occurred in 18 cases of stapled group vs. four cases of the LigaSure group (9). However, Palimento et al., reported shorter
operative time for stapled hemorrhoidectomy (median 25
vs. 30 minutes), as well as less pain VAS (4 vs. 5 at four
hours, 3 vs. 5 at 24 hours, and 5 vs. 7 after the first defecation) and faster resumption of pain-free defecation (10
vs. 12 days, P = 0.001); they found no postoperative complications related to continence and defecation in either
group (25). Though the short-term results of stapled hemorrhoidopexy, being less painful, appeared better than the
traditional excisional hemorrhoidectomy, but the latter
Ann Colorectal Res. 2018; 6(1):e67109.
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Table 1. The Analysis of Studied Variablesa
Variable

No.

Mean

SD

SE

95% Confidence Interval for Mean
Lower Bound

Upper Bound

Per-operative blood loss, mL

< 0.001

Group A

90

9.369

2.4263

0.2558

8.861

9.877

Group B

88

17.360

2.9050

0.3097

16.745

17.976

Group C

231

7.774

1.8685

0.1229

7.531

8.016

90

15.0044

2.97041

0.31311

14.3823

15.6266

Group B

88

20.8455

5.22219

0.55669

19.7390

21.9519

Group C

231

16.7935

4.20066

0.27638

16.2489

17.3381

Operative time, min
Group A

< 0.001

Pain score at 8 hours

< 0.001

Group A

90

3.86

0.680

0.072

3.71

4.00

Group B

88

6.80

1.019

0.109

6.58

7.01

Group C

231

3.98

0.682

0.045

3.89

4.07

Pain score at 24 hours

< 0.001

Group A

90

3.23

0.671

0.071

3.09

3.37

Group B

88

4.15

0.653

0.070

4.01

4.29

Group C

231

3.08

0.742

0.049

2.98

3.17

90

1.86

0.572

0.060

1.74

1.98

Pain score at 8th day
Group A

< 0.001

Group B

88

2.91

0.753

0.080

2.75

3.07

Group C

231

1.50

0.697

0.046

1.41

1.59

Pain score at 15th day

< 0.001

Group A

90

0.52

0.565

0.060

0.40

0.64

Group B

88

1.77

0.673

0.072

1.63

1.92

Group C

231

0.30

0.514

0.034

0.24

0.37

Pain score at 30th day
Group A

0.001
90

0.00

0.000

0.000

0.00

0.00

Group B

88

0.06

0.233

0.025

0.01

0.11

Group C

231

0.00

0.066

0.004

0.00

0.01

Group A

90

16.85

3.494

0.368

16.12

17.59

Group B

88

20.22

3.732

0.398

19.43

21.01

Group C

231

16.76

3.233

0.213

16.34

17.18

Pain-free defecation, days

< 0.001

Hospital stay, days

a

Sig. (2-Tailed)

< 0.001

Group A

90

1.00

0.000

0.000

1.00

1.00

Group B

88

1.28

0.454

0.048

1.19

1.38

Group C

231

1.00

0.000

0.000

1.00

1.00

Duncan’s method with equal variances was assumed.

gives better long-term results as many of the stapled cases
were left with persistent symptoms of prolapse and itch-
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Table 2. Comparative Analysis of Complications
Variable

Preoperative complication

Post-operative complication

Complication

Group A (N = 90)

Group C (N = 231)

Hemorrhage

0

4

0

Anal sphincter injury

0

0

0

Loss of > 50% mucosal bridge

0

3

0

Hemorrhage

3

12

10

Urinary retention

8

2

21

Wound infection

2

2

0

Anal stenosis

0

0

0

Impacted feces

0

1

0

Flatus incontinence

0

1

0

open hemorrhoidectomy cases. Wang et al., reported 55
(7.45%) cases of postoperative complications in their series of the modified Ferguson hemorrhoidectomy; this included postoperative bleeding (n = 16), fecal impaction (n
= 11), wound complications (n = 6), and acute urinary retention (n = 32) (28).
Another study reported that ultrasonic scalpel in comparison with the conventional methods had a shorter operative time, less postoperative pain, and less postoperative bleeding; however, no significant differences were
observed in postoperative complications (7). In another
modification, ligation under vision, the pedicle of hemorrhoids was transfixed with absorbable sutures; this offers
advantages in cases of large hemorrhoids when excision
may result in larger mucosal defects, with consequent anal
stenosis (29). Anal sphincter injury with consequent flatus/fecal incontinence is one of the known complications
of hemorrhoidectomy. A study examined all resected materials histopathologically, which revealed muscle fibers
in 15.8% cases (smooth 80.5%, striated 19.5%) (30). There
was one case of flatus incontinence in group B patients,
while none in groups A and C. This is mainly because of
local adrenaline infiltration, which makes operative field
virtually bloodless and clear; thus, avoids injury to muscle
fibers. However, there were more cases of urinary retention in groups A and C; this may be due to the fact that these
patients were on an average five years older than those of
group B.
Anal sphincter spasm contributes to the appearance of
postoperative pain following hemorrhoidectomy (31). Different studies reported pain perception with topical treatment to reduce postoperative pain. One study comparing
topical diltiazem and placebo found pain VRS mean score
of 2.97 vs. 6.82 at 24 hours, 1.51 vs. 5.3 at 48 hours, and
0.84 vs. 4.32 at 72 hours (31). Sucralfate 10% ointment also
was used to reduce the acute postoperative pain after hemorrhoidectomy. Similarly, cholestyramine 15% ointment
6

Group B (N = 88)

P Value

< 0.001

0.002

found to reduce postoperative pain at rest and on defecation (32). The study did not use any of these therapies, as it
may alter the comparative postoperative pain scores.
4.1. Conclusion
Triple hemostatic hemorrhoidectomy offers advantages over traditional open hemorrhoidectomy due to less
operative and postoperative blood losses, shorter operative time, less postoperative pain, less postoperative complications, reduced hospital stay, and less time to pain-free
defecation.

Footnotes
Conflict of Interest: Authors declared no conflict of interests.
Implication of the Study: The study reflected the current
matching standards of one of the common general surgery
procedures in a resource limited setting without the use of
sophisticated costly instruments and modalities. A comparable satisfactory outcome for hemorrhoidectomy can be
achieved with the simplest operating gadgets available in
any general surgery operation theatre.
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