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Hybrid Hemorrhoid Artery Ligation: A Novice Technique 
to Treat Non Reducing Hemorrhoids
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Abstract
Hemorrhoids are defined as the symptomatic enlargement and distal displacement of the normal 
anal cushions. The most common symptom of hemorrhoids is rectal bleeding associated with 
bowel movement. In most instances, hemorrhoids are treated conservatively and non-operative 
approaches include sclerotherapy and, preferably, rubber band ligation. An operation is indicated 
when non-operative approaches have failed or complications have occurred. Several surgical 
approaches for treating hemorrhoids have been introduced including hemorrhoidectomy and 
stapled hemorrhoidopexy, but postoperative pain is invariable. Some of the surgical treatments 
potentially cause appreciable morbidity such as anal stricture and incontinence. Here we report a 
novel hybrid technique with less post-operative pain and complications.

Introduction
Hemorrhoid disease is a very common presentation to the proctologist with some series 

reporting up to 40% in the population [1]. It is a disease entity causing an abundance of symptoms 
and presentations. There are several clinical procedures that can be performed in an attempt to 
avoid the gold standard Milligan Morgan (MM) surgical intervention. MM is a painful procedure 
with a significant risk of post-operative complications [2]. In 1995, Professor Morinaga described 
a novice technique for surgical treatment of hemorrhoids using the Doppler guided ligature of the 
feeding end arteries of the superior rectal artery to the hemorrhoid plexus leading to symptomatic 
relief [3]. This led to the adoption of the Hemorrhoid Artery Ligation Doppler probe (HAL) and 
the use of this kit to perform the above ligation. Over the years this technique has been widely 
accepted and developed to treat grade II and III hemorrhoids and extrapolated to treat the prolapse 
associated with hemorrhoids by adding Mucopexy sutures to reduce all the prolapsed tissue back in 
to the anal canal; the term used for the mucopexy is rectoanal repair (HALRAR) [3]. This technique 
has been adopted over the last two decades and reports have shown its efficacy and superiority in 
moderate grade hemorrhoids (II and III) however it is still controversial and lacks the consensus 
for the treatment of grade IV hemorrhoids where a residual prolapse is reported in up to 59% [4]. 
In this study, we report the use of a hybrid technique which combines ligation and MM based on 
the hemorrhoids type and grade in the patient. In the same patient ligation and Mucopexy are 
performed on grade II and grade III hemorrhoids and MM open hemorrhoidectomy is performed 
on the plexus that is resilient in prolapse. The primary aim of our study is to demonstrate the 
efficacy of this hybrid technique as a treatment option for mixed (of several grades in presentation) 
hemorrhoids with decreased recurrence rates and reduced use of analgesia.

Materials and Methods
A retrospective chart review of all patients who had hemorrhoid surgery using the Hemorrhoid 

Artery Ligation/ Recto Anal Repair (HALRAR) system for grade II, III, and IV between 1 June 2015 
and 31 May 2018 was done. All patients who had a mixture of grade II and/or grade III hemorrhoids 
with one grade IV hemorrhoid were included in this study. Patients who had previous surgery were 
excluded. Follow-up was done in the clinic of the surgeon at two and four week’s standard and then 
up to 12 months if needed. Ethical approval to conduct this study was obtained from the American 
University of Beirut Institutional Review Board prior to initiation.

Surgical procedure
All patients were seen and examined pre-operatively with routine blood count and urine 

analysis; all patients above 40 years had a preoperative clearance by cardiology and were prepped 
with a cleansing enema 4 h prior to surgery. All operations were done under proper anesthesia 
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and as per surgical requirements. The HALRAR probe was handed 
over and connected to the Doppler AMI machine on the left of 
the patient so the surgeon can access the screen of the machine to 
his right. Examination under anesthesia was done using an Eisen 
hammer retractor and the grade IV hemorrhoid to be excised using a 
MM approach was identified. We then proceeded with the open MM 
hemorrhoidectomy using standard electrocautery cutting settings 
of 20 for the skin and fulguration setting of 35 for the submucosal 
dissection with the Valley lab Force triad platform generator 
(Medtronic, Mineanapolis MN). During the MM hemorrhoidectomy 
all internal anal sphincter fibers were dissected off the hemorrhoid 
plexus and spared with dissection carried all the way up to the feeding 
pedicle of the hemorrhoid plexus where then it was clamped and the 
plexus cut using tissue scissors and the pedicle was then tied off with 
a suture ligature using 2/0 vicryl suture (J&J New Brunswick, New 
Jersey USA). Hemostasis was then achieved in the surgical bed with 
electrocautery when needed. Then the AMI HALRAR probe was 
connected and the hemorrhoid arteries were approached all around 
the anal verge around 6 cm from the dentate line in the 1,3,5,7,9, and 
11 o’clock positions, without the two arteries corresponding to the 
plexus excised by MM approach in that particular patient. So each 
patient received 4 ligations of four arteries located 6 cm above the 
dentate line using a Pegasorb 2/0 vicryl suture with 5/8 needle and 
under Doppler guidance from the HALRAR probe. In addition, each 
of the above ligations were continued as running suture mucopexy 
all the way down to half a centimeter above the dentate line and then 
tied to the original ligation suture causing adequate reduction of all 
the prolapsed mucosa back into the anal verge. Hemostasis is last 
achieved by two 4 × 4 gauze wrapped into a cylinder and left in the 
surgical field for compression for a period of 5 min. After which, these 
gauzes were removed, and a foam cylindrical dressing was left in the 
patient’s anal verge for postoperative hemostasis. Patient then left the 
operating room to recovery unit all in stable condition. Follow-up 
was done in the clinic of the surgeon at two and four weeks standard 
and then up to 12 months if needed.

Results
The cohort of patients that had the hybrid procedure over the 

period of the study is 55 patients, with mean age of 42 years, and male 
to female ratio was 0.77. Patients with grade IV and large grade III 
hemorrhoids were 88% in the group, none had liver disease and 40% 
were chronic smokers and 60% had chronic constipation. Our mean 
follow-up time was 6.8 months (0.25 to 65 months) with recurrence 
rate 6.2% and 14.5% used opioid analgesia for a period not more than 
3 days after the operation and were opioid free at one week follow 
up in clinic. As for the complication rate in the group bleeding 
occurred in 2% post-operation and anal stricture in 2% both managed 
conservatively and did not necessitate operative intervention. None 
of our cohort had urinary retention or fecal incontinence post 
operatively. The follow up mean was six months where they were 
seen, and no symptoms documented and discharged from clinic; 
none of our patients presented back after that with new symptoms.

Discussion
Hemorrhoids are normal anatomic structures that are found 

in all erect mammals. It is well known that the gold standard for 
surgically treating hemorrhoids with grade 4 is the open MM with 
the least recurrence rates of 4% to 6%. However, this procedure is 
painful to patients as the surgical field is the anal canal full of sensory 
innervation. The healing time and pain can persist in up to 4 weeks 

post operatively and patients usually report poor tolerance to the 
ensuing pain especially during the defecation process. Hemorrhoid 
ligation with recto anal repair has gained wide acceptance in the 
treatment of hemorrhoid that used to be tackled with a painful MM 
since it is better tolerated by patients and its pain scores are much 
better tolerated by patients [5-12]. The recurrence rate in HALRAR 
on grade II or III hemorrhoids is acceptable in the range of 4% to 
9%; however when we use this approach for the larger grade 4 
hemorrhoids the recurrence rates tend to increase to the range of 40% 
in the literature depending on technique and experience of surgeon 
[13,14]. However, the pain scores are always lower in the HAL 
patients as compared to open MM hemorrhoidectomy [15]. We have 
applied both procedures in the same setting to benefit from the low 
recurrence rate of grade 4 hemorrhoids in open MM technique and 
from the decreased pain scores in patients with HAL when patients 
present with different grades of hemorrhoids ie, combined moderate 
grade 2 and 3 with grade 4 in one plexus in the same patient. So, 
we tackled the grade 4 in open MM and the other moderate grade 
2 to 3 in the HAL method, relying on the fact the at the less the 
incisions in the anal canal the less the pain score will be post-op. So, 
a single incision in the canal is definitely less painful than three to 
four incisions in the anal canal in MM. Our small cohort of cases did 
show the low recurrence rate of 5.4% for grade 4 mixed with grade 
three hemorrhoids when approaching with the hybrid method as 
compared to the literature recurrence rates with MM of 4 to 6% yet 
anesthetics intake was not as high as the MM scores when done for 
all plexus [16]. Our patients used opioid analgesia in 14.5% for three 
days post operatively only and the rest was the classical paracetamol 
extending for a week, comparing to literature in the classical MM the 
use of opioid analgesia can be as high as 20% to 42% [16]. So this 
hybrid method has shown that it provides a low recurrence rate for 
patients closer to MM rates but has less analgesia requirements and 
pain scores closer to the HAL method. The complication rates of anal 
stenosis and fecal incontinence are found to be minimal with this 
method in this cohort of 2% each which are closer to the MM rates as 
seen in literature [17]. Further RCT are required to further evaluate 
this hybrid method.

References
1. Stefan R, Friedrich AW, Katrin S, Thomas R, Martina M, Gottfried S, 

et al. The prevalence of hemorrhoids in adults. Int J Colorectal Dis. 
2012;27(2):215-20.

2. Santos GA, Caroline PC, Matheus MM, Diego VS, Geraldo MG. Surgical 
complications in 2,840 cases of hemorrhoidectomy by Milligan-Morgan, 
Ferguson and combined techniques. J Coloproctol. 2012;32(3):271-90.

3. Morinaga K, Hasuda K, Ikeda T. A novel therapy for internal hemorrhoids: 
ligation of the hemorrhoidal artery with a newly devised instrument 
(Moricorn) in conjunction with a Doppler flow meter. Am J Gastroenterol. 
1995;90(4):610-3.

4. Cirocco CW. A matter of semantics: hemorrhoids are a normal part of 
human anatomy and differ from hemorrhoidal disease. Gastrointest 
Endosc. 2000;51(6):772-3.

5. Marx JA, Hockberger RS, Walls RM. Rosen's Emergency Medicine: 
Concepts and Clinical Practice. 6th ed. Philadelphia. Pa: Elsevier. 
2006;1509-12.

6. Tintinalli JE, Kelen GD, Stapczynski JS. Emergency Medicine: A 
Comprehensive Study Guide. 6th ed. New York, NY: McGraw Hill; 
2004;540-1.

7. Loder PB, Kamm MA, Nicholls RJ, Phillips RK. Haemorrhoids: pathology, 
pathophysiology and aetiology. Br J Surg. 1994;81:946-54.

https://www.ncbi.nlm.nih.gov/pubmed/21932016
https://www.ncbi.nlm.nih.gov/pubmed/21932016
https://www.ncbi.nlm.nih.gov/pubmed/21932016
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S2237-93632012000300011
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S2237-93632012000300011
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S2237-93632012000300011
https://www.ncbi.nlm.nih.gov/pubmed/7717320
https://www.ncbi.nlm.nih.gov/pubmed/7717320
https://www.ncbi.nlm.nih.gov/pubmed/7717320
https://www.ncbi.nlm.nih.gov/pubmed/7717320
https://www.ncbi.nlm.nih.gov/pubmed/10840328
https://www.ncbi.nlm.nih.gov/pubmed/10840328
https://www.ncbi.nlm.nih.gov/pubmed/10840328
https://www.elsevier.com/books/rosens-emergency-medicine-concepts-and-clinical-practice-2-volume-set/marx/978-1-4557-0605-1
https://www.elsevier.com/books/rosens-emergency-medicine-concepts-and-clinical-practice-2-volume-set/marx/978-1-4557-0605-1
https://www.elsevier.com/books/rosens-emergency-medicine-concepts-and-clinical-practice-2-volume-set/marx/978-1-4557-0605-1
https://www.amazon.com/Emergency-Medicine-Comprehensive-Study-Guide/dp/0071388753
https://www.amazon.com/Emergency-Medicine-Comprehensive-Study-Guide/dp/0071388753
https://www.amazon.com/Emergency-Medicine-Comprehensive-Study-Guide/dp/0071388753
https://www.ncbi.nlm.nih.gov/pubmed/7922085
https://www.ncbi.nlm.nih.gov/pubmed/7922085


Doughan S, et al., Journal of Surgical Techniques and Procedures

Remedy Publications LLC. 2019 | Volume 3 | Issue 1 | Article 10263

8. Morgado PJ, Suárez JA, Gómez LG, Morgado PJ Jr. Histo clinical basis 
for a new classification of hemorrhoidal disease. Dis Colon Rectum. 
1988;31(6):474-80.

9. Aigner F, Gruber H, Conrad F, Eder J, Wedel T, Zelger B, et al. Revised 
morphology and hemodynamics of the anorectal vascular plexus: impact 
on the course of hemorrhoidal disease. Int J Colorectal Dis. 2009;24:105-
13.

10. Chung YC, Hou YC, Pan AC. Endoglin (CD105) expression in the 
development of haemorrhoids. Eur J Clin Invest. 2004;34(2):107-12.

11. Kaidar-Person O, Person B, Wexner SD. Hemorrhoidal disease: A 
comprehensive review. J Am Coll Surg. 2007;204(1):102-17.

12. Sohn N, Aronoff JS, Cohen FS, Weinstein MA. Transanal hemorrhoidal 
dematerialization is an alternative to operative hemorrhoidectomy. Am J 
Surg. 2001;182(5):515-9.

13. Wilkerson PM, Strbac M, Reece-Smith H, Middleton SB. Doppler-guided 
hemorrhoidal artery ligation: long-term outcome and patient satisfaction. 
Colorectal Dis. 2009;11(4):394-400.

14. Ratto C, Campennì P, Papeo F, Donisi L, Litta F, Parello A. Transanal 
hemorrhoidal dematerialization (THD) for hemorrhoidal disease: a single-
center study on 1000 consecutive cases and a review of the literature. Tech 
Coloproctol. 2017;21(12):953-62.

15. De Nardi P, Capretti G, Corsaro A, Staudacher C. A prospective, 
randomized trial comparing the short- and long-term results of doppler-
guided transanal hemorrhoid dematerializations with mucopexy versus 
excision hemorrhoidectomy for grade III hemorrhoids. Dis Colon Rectum. 
2014;57(3):348-53.

16. Joshi GP, Neugebauer EA, Bonnet F, Camu F, Fischer HB, Rawal N. 
Evidence-based management of pain after hemorrhoidectomy surgery. Br. 
J. Surg. 2010;97(8):1155-68.

17. Sayfan J. Complications of Milligan-Morgan hemorrhoidectomy. Dig 
Surg. 2001;18(2):131-3.

http://www.ncbi.nlm.nih.gov/pubmed/3378471
http://www.ncbi.nlm.nih.gov/pubmed/3378471
http://www.ncbi.nlm.nih.gov/pubmed/3378471
https://www.ncbi.nlm.nih.gov/pubmed/18766355
https://www.ncbi.nlm.nih.gov/pubmed/18766355
https://www.ncbi.nlm.nih.gov/pubmed/18766355
https://www.ncbi.nlm.nih.gov/pubmed/18766355
http://www.ncbi.nlm.nih.gov/pubmed/14764073
http://www.ncbi.nlm.nih.gov/pubmed/14764073
http://www.ncbi.nlm.nih.gov/pubmed/17189119
http://www.ncbi.nlm.nih.gov/pubmed/17189119
https://www.ncbi.nlm.nih.gov/pubmed/11754861
https://www.ncbi.nlm.nih.gov/pubmed/11754861
https://www.ncbi.nlm.nih.gov/pubmed/11754861
https://www.ncbi.nlm.nih.gov/pubmed/18573116
https://www.ncbi.nlm.nih.gov/pubmed/18573116
https://www.ncbi.nlm.nih.gov/pubmed/18573116
https://www.ncbi.nlm.nih.gov/pubmed/29170839
https://www.ncbi.nlm.nih.gov/pubmed/29170839
https://www.ncbi.nlm.nih.gov/pubmed/29170839
https://www.ncbi.nlm.nih.gov/pubmed/29170839
https://www.ncbi.nlm.nih.gov/pubmed/24509458
https://www.ncbi.nlm.nih.gov/pubmed/24509458
https://www.ncbi.nlm.nih.gov/pubmed/24509458
https://www.ncbi.nlm.nih.gov/pubmed/24509458
https://www.ncbi.nlm.nih.gov/pubmed/24509458
https://www.ncbi.nlm.nih.gov/pubmed/20593430
https://www.ncbi.nlm.nih.gov/pubmed/20593430
https://www.ncbi.nlm.nih.gov/pubmed/20593430
http://www.ncbi.nlm.nih.gov/pubmed/11351158
http://www.ncbi.nlm.nih.gov/pubmed/11351158

	Title
	Abstract
	Introduction
	Materials and Methods
	Surgical procedure

	Results
	Discussion
	References

