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INTRODUCTION
The hemorrhoidal cushions are a normal component of the anal canal and have a role in maintaining fecal continence. The rectal mucosal and hemorrhoids prolapse, that can affect these structures, represents the most common cause of anal discomfort, due to their bleeding and prolapse from the anal sphincter, sometimes complicated by thrombosis [1, 2].
Conservative treatment is a good first line option for patients with mild symptomatic hemorrhoidal disease [2].
Most of the cases that do not respond to conservative treatment can benefit from outpatient procedure such as rubber band ligation, sclerotherapy and infra-red coagulation [2].

However, surgery remains the method of choice for those cases that cannot be successfully managed with more conservative approaches. 

Milligan-Morgan technique (open hemorrhoidectomy): hemorrhoidal excision with new bleeding controlling techniques (DTC, radiofrequency, ultrasound, laser). Open perianal wounds will heal for second intention by leaving muco-cutaneous bridges, that prevent anal stenosis. Recommended for II-III-IV degree hemorrhoidal disease, it decrease post-operative pain and sphincter spasm.
Stapled hemorrhoidectomy by Longo: by using a mechanic stapler, the hemorrhoidal prolapse is removed and hemorrhoids are correctly replaced inside the anus, in order to preserve the distal part of the hemorrhoidal plex, which is the main continence responsible. The stapler has a cylinder that prevents anal sphincter injury. This technique is recommended for II-III-IV-degree hemorrhoidal disease, and it prevents incontinence and anal sphincter injuries, but could lead at defecatory urgency. 
Hemorrhoid Laser Procedure (HeLP): closing of superior rectal artery terminal branches using diode laser, causing mucosal and submucosal necrosis, fibrosis and rectal mucosal fixing, decreasing hemorrhoidal prolapse. It decreases bleeding and post-operative pain, and it’s not an invasive technique, but it’s very expensive. 

Doppler-guided transanal hemorrhoidal dearterialization (THD doppler) with mucopexy: recommended for internal bleeding hemorrhoids, this technique is based on the decreasing of the superior rectal artery flow.

Hemorrhoidopexy with HemorPex System is one of the newest and more promising surgical techniques consisting in lifting of hemorrhoidal cushions by means of sutures, determining a repositioning of anorectal mucosa, and the ligature of the branches of the superior hemorrhoidal artery [3]. According to recent evidence, this technique can be used effectively and safely for II- and III-degree hemorrhoidal disease, representing a fast, low pain and economic approach for this pathology, which is also granted with good long term results [4].
However, hemorrhoidopexy is not recommended in grade IV prolapse, according to the literature [3, 5].
OBJECTIVES
The aim of this study is to evaluate and compare the efficacy and safety of 5 surgical options for patients affected by symptomatic muco-hemorrhoidal prolapse.
TRIAL DESIGN

We will conduct a retrospective multi-center study on every patient undergone hemorrhoidal surgery from January 2012 to December 2022.
METHODS
Setting

A retrospective study was designed to compare the efficacy and safety of 5 surgical techniques for symptomatic muco-hemorrhoidal prolapse.

The study will be carried out at “Surgical Unit 2” of the University Hospital of Ferrara and at the Surgical Unit at Delta Hospital, Lagosanto Ferrara.
Once the regional ethics committee's approval will be obtained all consecutive patients operated for mucohemorrhoidal prolapse from January 2012 to December 2022 will be included.
Inclusion criteria:
· Presence of II, III, IV-degree hemorrhoids prolapse according to Goligher’s classification [9]
· Presence of internal anorectal prolapse (recto-anal or recto-rectal internal prolapse according to Oxford Grading System) [10]
· Age >18 and <90
Exclusion criteria:
· Presence of external, full-thickness rectal prolapse
· Concomitant anorectal diseases (eg, anal fissure, anal fistula, or anal stenosis,)

· Previous surgery for a malignant neoplasm during the previous 2years 

· Previous pelvic radiotherapy 

· Inflammatory bowel diseases
Surgical technique
For all patients undergoing surgery for hemorrhoids a rectal enema is performed the evening before the operation. The procedures are performed with the patient in the lithotomy position and under spinal anesthesia. All patients receive subarachnoid anesthesia using hyperbaric 10 mg levobupivacaine (1.5 ml 0.5% Chirocaine) + 50 microg Fentanyl (0.5 ml Fentanil). The spinal puncture is performed at L3-L4 level with a 27G Quincke needle. Furthermore, intravenous sedation is done with 2 mg of midazolam. All patients have 500 mg iv metronidazole and 1 g iv cefotaxime before starting surgical operation. 
Milligan-Morgan technique (open hemorrhoidectomy): consists in hemorrhoidal excision with new bleeding controlling techniques (DTC, radiofrequency, ultrasound, laser). Open perianal wounds heal for second intention by leaving muco-cutaneous bridges, that prevent anal stenosis. 
Stapled hemorrhoidectomy (by Longo): by using a mechanic stapler, the hemorrhoidal prolapse is removed and hemorrhoids are correctly replaced inside the anus, in order to preserve the distal part of the hemorrhoidal plex, which is the main continence responsible. The stapler has a cylinder that prevents anal sphincter injury. 
Hemorrhoid Laser Procedure (HeLP): consists in closing of superior rectal artery terminal branches using diode laser, causing mucosal and submucosal necrosis, fibrosis and rectal mucosal fixing, decreasing hemorrhoidal prolapse. 
Doppler-guided transanal hemorrhoidal dearterialization (THD doppler) and mucopexy: is based on the interruption of the superior rectal artery flow. 

Hemorrhoidopexy with HemorPex System (HPS) utilizes a single use device composed by a fixed part, located in contact with the mucosa of the anal canal, and by a rotating element which presents an opening through which the stitches can be placed. After the fixation of the HPS anoscope in the anal canal the first stitch is placed on the mucosa protruding trough the device opening above the dentate line, the position in which is most commonly running the superior hemorrhoidal artery. Then, the suturing is carried out proximally in order to obtain a good mucopexy. At this point, the distal rotating part can be moved to face different sections of the distal rectum, without the need of withdrawing the whole instrument. This procedure is then repeated on all six positions (at 1,3,5,7,9,11 o’clock), completing the mucopexy [4].

Discharge is planned the same day of surgery.
OUTCOME and STUDY PHASES

The primary outcome will be defined as the proportion of patients with absence of hemorrhoids symptoms at 3 months (short-term outcome), and at 5 years after surgery (long-term outcome).
The secondary outcome will be safety that will be evaluated by analysis of adverse events (AEs) out to 6 weeks after surgery. Other secondary outcomes will include postoperative morbidity, the resumption of social and/or working activity, patient satisfaction, and the recurrence of hemorrhoids at 12 months, and 5 years.
Preoperative data, including the patients’ demographics, comorbidities, clinical history, and symptom type (Bleeding, Discomfort, Pain, Prolapse), and duration will be recorded.

Symptom resolution will be assessed by means of a validated questionnaire (completed by the patient alone) on bowel function, simplified, as in Nystrom's study [16], into 5 simple questions to the patient on hemorrhoidal symptoms (see appendix). We submit this questionnaire to the patient before the procedure, at 3, 6, and 12 months after the procedure and at the final visit after 12 months. In addition, the patient usually writes down the day he resumes work and when he considers himself "normal".

In order to evaluate the recurrence, we will use the dichotomous definition proposed by Shanmugam et al. whereby a cured or improved patient (identified with 1) is the patient who, at the end of the study period (after 12 months), has no hemorrhoidal symptoms or if they are mild enough not to require further treatment. In case of no change or even worsening of symptoms, requiring further treatment, the patient is considered not cured or worsened (identified with 2) [17].

The same questionnaires were repeated to patients after 5 years.

Fecal continence will be assessed before surgery and at the 6-month follow-up visit by using the Cleveland Clinical Florida Fecal Incontinence questionnaire.

Patient satisfaction will be evaluated by using a 4-point scale in which 0 will be “not satisfied,” 1 will be “little satisfied,” 3 will be “satisfied,” and 4 will be “very satisfied.”

Short-term complication (within 30 days after surgery) according to Clavien-Dindo Classification will be reported at T4 [11]. Readmission within 30 days will be reported.
Each patient-reported symptom will be recorded regardless of the severity and frequency.

The need for further treatment (including redo surgery) and which ones will be also recorded.
Information to patients
Patients and their relatives will be informed by the study investigators about the rationale and technical details of the study, in particular about details concerning the surgical technique, including risks and possible complications. All this information will be collected on an information form. During the interview with the researcher, the patient will receive the information form and the personal data processing form. By allowing adequate time for reflection, the patient will be able to sign the information form and the consent form for the processing of personal data.

Data collection 
All data concerning pre- and post-operative clinical data, diagnostic tests, and questionnaires scores, will be collected prospectively, and stored in the electronic reports in the hospital information system.
Methodology and statistical analysis 
Statistical comparisons in the two groups will be assessed using Pearson’s χ2 test or Fisher’s exact test depending on the minimal expected count in each crosstab; for continuous covariates the Student test for normally distributed variables or the Mann-Whitney test for asymmetric variables were used.

Shapiro-Wilk test will be used to test for normality of distribution of the continuous variables. In the presence of symmetry of the distributions, the variables will be represented with mean and Standard Deviation (SD) or, in the case of non-normal distribution, with the median value and interquartile range [1Q 3Q]; categorical data will be expressed as total numbers and percentages. Hemorrhoids healing will be analyzed using Kaplan Meyer estimation and the groups will be compared using Log rank test. Multivariate Cox regression analysis will be performed to investigate the effect of grade of hemorrhoid, and the type of surgery on healing. 

All analyses will be performed using Stata 15.1 SE (Stata Corporation, College Station, Texas, USA). All tests were two-sided and a p < 0.05 will be considered statistically significant.
Data monitoring

Data monitoring will be done by each center.

There is no sponsor and no conflict of interest.

Any adverse events will be collected, evaluated, and reported.

Risk analysis, possible problems and solutions

The surgical procedure is standardized. 
The risk of patients dropping out will be obviated by maintaining frequent contact between patients and researchers.
Information to general practitioners and weekly activation of the proctology outpatient clinic can guarantee access to the service for a significant number of patients.
AVAILABLE MATERIALS AND RESOURCE

The study does not entail any additional costs for the Hospitals and patients.
All the material and resources required to carry out this study project will be available at the hospitals as they are used in routine clinical practice. 

They include: 
· Proctological exam with proctoscope; 
· computer equipment and database: all clinical, laboratory and imaging information is available on the company computer network (SAP software);

· Statistic department of the Research and Quality Office of the University Hospital;

· material for the procedure (HPS system, diode laser, THD doppler, mechanic stapler).
Dissemination

Researchers will plan actions to communicate the trial results to participants, health professionals, the public and other relevant groups, through publications, reporting in databases, communications at conferences.
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APPENDIX 1.

VALIDATED QUESTIONNAIRE ON BOWEL (SEMPLIFIED byNystrom)

Le seguenti domande riguardano le emorroidi. Le risposte riflettono i sintomi presente nelle ultime 2 settimane.

1) Sente dolore per le emorroidi?

Mai (0) meno di una volta la settimana (1) 1-6 volte la settimana (2) sempre (tutti i giorni) (3)

2) Avverte prurito o fastidio nell’ano?

Mai meno di una volta la settimana 1-6 volte la settimana sempre (tutti i giorni)

3) Sanguina all’evacuazione?

Mai meno di una volta la settimana 1-6 volte la settimana sempre (tutti i giorni)

4) Le capita di macchiare la biancheria (soiling)?

Mai meno di una volta la settimana 1-6 volte la settimana sempre (tutti i giorni)

5) Riduce manualmente il prolasso delle emorroidi dopo l’evacuazione?

Mai meno di una volta la settimana 1-6 volte la settimana sempre (tutti i giorni)
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