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Background: Hemorrhoidal disease is a highly prevalent, chronic disorder that usually compromise patients' quality of life. Despite recent advances in pharmacologic and surgical therapeutic options, a clear treatment “gold standard” is lacking. Our aim is to analyze the outcomes following Transanal Hemorrhoidal Dearterialization (THD) procedure.



Methods: Patients who failed conservative treatment and underwent THD Doppler between 2017 and 2021 were enrolled. Follow-up interviews (consisting of clinical examination, Visual Analog Scale for pain—VAS, Vaizey incontinence score, Hemorrhoid Severity Score) were administered 1 week, 2 weeks, 1 month and 6 months after surgery.



Results: Forty-seven out of 75 patients were male, and the mean age was 50 (± 17.9) years. Hemorrhoids were classified as Goligher's degree II in 25 cases, III in 40 and IV, simple irreducible without ischemic changes, in 10. The mean operative time was 35 (28–60) minutes, and most procedures were performed with epidural anesthesia (80%). No intraoperative complications occurred, and 73 patients (97.3%) were discharged within post-operative day 1. Early post-operative pain and bleeding occurred in 37.3% and 8% of patients, respectively. No patients experienced anal incontinence and severe symptoms at 6 months after surgery. The overall success rate was 97.3%.



Conclusions: THD is safe and effective in hemorrhoidal disease at degree II if bleeding, III, and IV without ischemic changes, both as a first intervention and on recurrence. Physician and patient need to understand each other's expectations, weight the risks and benefits, and customize the treatment.
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Introduction

Hemorrhoidal disease (HD) is a prevalent and debated proctologic condition (1). According to the severity of the disease (2), different treatment options, ranging from dietary-lifestyle measures to surgical treatment, have been proposed (3–5). However, the commonly adopted Goligher Classification (2) does not comprehensively consider the etiopathogenesis, the symptoms of the disease, their influence on the quality of life (QoL) (6), and need to be supplemented with clinical characteristics.

In the last few years, non-excisional surgical treatments have gained increasing popularity because they allowed to reduce most patients’ discomforts, such as post-operative pain and recovery of working independence (7), with the advantage of keeping in place a physiologically useful tissue both for the defecation and continence. The Transanal Hemorrhoidal Dearterialization (THD), firstly described in 1995 (8), represents a valid choice in patients with II to IV degree HD (9), despite possible recurrences, whose risk is higher the greater the severity of the disease (10, 11).

Several variants of THD procedure have been described in recent years: doppler-guided hemorrhoidal artery ligation (DGHAL) (12), targeted mucopexy (13) and Anolift (14). The DGHAL allows the surgeon to identify and ligate the terminal branches of the superior rectal artery that feed the hemorrhoidal plexus. Frequently, the surgical indications are also expanded to the prolapses of hemorrhoidal tissue by carrying out standard mucopexy (12, 13) or recent Anolift procedure, conceived to overcome the inadequacy of the needle shape (14). However, no technical variant has been shown to be superior to the other while the surgeon's experience can improve the outcomes (5, 10, 15).

In 2018, the American Society of Colon and Rectal Surgeons (ASCRS) clinical practice guidelines listed DGHAL with mucopexy among surgical treatments for hemorrhoids (16). A consensus statement from the Italian Society of Colorectal Surgery (SICCR) (9, 17), aiming at establishing an evidence-based approach to HD, described THD and DGHAL techniques as associated with lower postoperative pain and faster recovery than excisional hemorrhoidectomy (i.e., Milligan-Morgan and Ferguson procedures, or radiofrequency hemorrhoidectomy), but carries higher recurrence rates [Level of evidence 1, Grade of recommendation A (18)]. The current recurrence rate ranged between 3% and 20%, with 4.1–17.8% of patients required reoperation (13).

The aim of the present observational study is to show the outcomes of the last 75 THDs performed in our center. We provide a critical review of the literature, giving evidence-based recommendations to improve patients' postoperative QoL.



Materials and methods


Study design

Between January 2017 and December 2021, a total of 75 patients underwent THD for HD in our center. All procedures were performed by the same colorectal surgeon (LV) and recorded in a prospectively maintained database. Demographic data, the type and severity of symptoms, anal continence status and procedural details including perioperative (comorbidities) and intraoperative data, length of hospital stay, readmission rate, and other short-term outcomes were analyzed.

The results of this study were reported as established by the Strengthening the reporting of observational studies in epidemiology (STROBE) statement for cohort studies (19).

The severity of disease was evaluated with a complete proctological examination, including both digital rectal examination and anoscopy, and graded according to the Goligher Classification (2).

Inclusion criteria were: (i) patients aged more than 18 years, (ii) hemorrhoids classified as degree II if bleeding, III, or IV if simple irreducible without ischemic changes, (iii) follow-up of at least 6 months (June 2022), (iv) failure to conservative or anal sparing treatments. Colonoscopy was performed to rule out inflammatory bowel disease, undiagnosed anal intraepithelial neoplasia, anal cancer, or other colorectal disease in patients with suspected symptoms or indications for screening (20, 21).

Exclusion criteria were: (i) fixed, fibrotic piles, degree IV hemorrhoids at advanced stage (irreducible hemorrhoids with ischemic changes and/or thrombosed), (ii) anorectal sepsis, (iii) hemorrhoids responsive to conservative treatments, (iv) previous anorectal surgery and/or anorectal cancer, (v) concomitant rectocele.

After enrolment (T0), all patients were outpatient-evaluated at 1 week (T1), 2 weeks (T2) and 1 month (T3) after surgery. Then, the follow-up was carried out with a telephone interview 6 months after the procedure (T4) (22, 23).

Subjective evaluations were obtained with the visual analog scale for pain (VAS) scores: 0 if “no pain” to 10 points if “worst imaginable pain”. All post-operative complications were graded according to Clavien–Dindo Classification (CDC) (24). Recurrences were defined as a re-bleeding in case of degree II HD or re-bleeding with prolapse in case of degree III-IV HD, recorded during follow-up outpatient visits. Rectal tenesmus was defined as the feeling of being unable to empty the large bowel, even if there is no remaining stool to expel. Anal continence was evaluated at post-operative 1 week, 1 month and 6 months using Vaizey incontinence score (23). Vaizey score, based on the Wexner score which cross-tabulates frequencies and different anal incontinence presentations, adds the use of constipating medication and the presence of fecal urgency, and ranged from 0 to 24. Hemorrhoid Severity Score (HSS), ranging from 4 to 20, was used both at the baseline, to quantify symptoms severity, and in post-treatment patient follow-up, to grade the response to treatment (22). The total HSS is obtained by the sum of the “PNR-Bleed” (more details in Appendix).

The study was conducted in accordance with the Declaration of Helsinki (1996) and International Conference on Harmonization-Good Clinical Practice guidelines (25). Internal Ethical Committee approved the study. Written informed consent was obtained from all the patients included in the study.



Surgical technique

The patient underwent general or spinal anesthesia. The procedure was performed (12) using the THD Doppler Kit (THD Slide® S.p.A., Correggio., Italy) (12). A prophylactic dose of cephazolin antibiotic was administered only pre-operatively. The patient was positioned in a lithotomy position. The surgeon precisely located terminal branches of the rectal arterial vessels, using Doppler ultrasonography (DGHAL), and ligated them, reducing excessive blood flow to hemorrhoid cushions. Thus, the surgeon repeated the procedure moving clockwise. If hemorrhoids were prolapsed outside the anus, the mucopexy aimed to reposition the hemorrhoidal mucosa in its anatomical position. A recommended oral dose of ketorolac tromethamine of 10 mg every 8 h, not exceeding 30 mg per day, was administered during the first 24 h after surgery. Moreover, patients were encouraged to prevent hard stool by taking stool softeners as well as a high-fiber intake diet during the first 30 post-operative days. Flebotonics were associated during the same latter period.



Statistical analysis

Descriptive statistics were reported as means ± Standard Deviation (SD) when normally distributed, and as median and interquartile range (IQR) if not normally distributed. Chi-squared test was used; a p-value < 0.05 was considered statistically significant. All statistical analyses were performed using the SPSS version 26.0 software package (IBM Corp., Chicago, IL, USA).




Results


Patients

During the period of January 2017 and December 2021, a total of 120 patients underwent a non-conservative treatment for hemorrhoids. Overall, the Milligan-Morgan hemorrhoidectomy was performed in 33 patients (24 with degree III, 7 with degree IV non-circumferential thrombosed, 2 with circumferential thrombosed hemorrhoids), the Ferguson procedures in 8 patients with degree IV with ischemic changes, and the stapled hemorrhoidectomy in 4 patients with concomitant rectocele.

The present study included 75 (62.5%) non-consecutive patients underwent THD for HD degree II (n = 25, 33.3%), III (n = 40, 53.4%) and IV (n = 10, 13.3%). Most were males (62.7%), with a mean age of 50 years. Preoperative median HSS was 12 (7–16). The demographic and clinicopathology features were summarized in Table 1.


TABLE 1 Patients’ characteristics. SD, standard deviation; HSS, hemorrhoid severity score; IQR, interquartile range.
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In-hospital outcomes (T0)

The median time for the actual surgical treatment was 35 min. No intraoperative complications occurred (Table 2). All procedures were carried out in Day Surgery regimen with a median length-of-stay of 1 day: particularly, 73 patients (97.3%) were discharged in post-operative day 1, and 2 patients (2.7%) in day 2.


TABLE 2 Procedural results (T0), number (percentage). IQR, interquartile range.
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Urinary retention happened in about 21.3% of cases limited to post-operative day 1 (16 patients). Only 1 patient (1.3%) experienced persistent bleeding soon after the procedure.



Post-operative outcomes (T1–T4)

Post-operative outcomes were classified in Table 3. Median length of registered follow-up in our cohort was 9 (6–15) months. Twenty-four patients (32%) referred at least one episode of soiling, 6 (8%) occasionally bleeding, and 37 (44%) itching during the first post-operative week (T1). There were 22 (29.3%) patients with rectal tenesmus at T1; 6 patients (8%) experienced tenesmus for a longer time (T4), including 4 with degree III and 2 with degree IV (p = 0.133). Overall, 28 patients felt pain at T1 with a median VAS of 6 (0–8); 96.4% (27/28) of patients had no more pain at T3. Daily routines were resumed immediately by all our patients and each of them returned to their usual professional activity within one week, with no impairment. Complete remission of symptoms occurred in 65/75 (86.7%) patients within T4.


TABLE 3 Postoperative complications (T1–T4): 1 week (T1), 2 weeks (T2), 1 month (T3), 6 months (T4) after surgery. VAS, visual analog scale; HSS, hemorrhoid severity score; IQR, interquartile range.
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Median Vaizey incontinence score and HSS were showed in Table 3. Five patients (6.7%) experienced faecal urgency, alteration in lifestyle and/or the need to take antidiarrheal medications in the first post-operative week (T1). No patients referred anal incontinence at 6 months (T4) after surgery. No other kind of severe complications (CDC > 2) occurred.

Recurrences were registered in 2 patients with first HD degree III (2.7%, p = 0.574), both experiencing re-bleeding and prolapse 6 months after surgical procedure (T4). A second THD procedure was performed.




Discussion

Hemorrhoidal disease affects 50% of the over-50 people worldwide (1). Etiology is complex and not fully understood. In many cases, hemorrhoids are associated with conditions that increase pressure in the hemorrhoidal venous plexus, such as straining during bowel movements secondary to constipation. Other associations include obesity, pregnancy, chronic diarrhea, anal intercourse, cirrhosis with ascites, pelvic floor dysfunction, and a low-fiber diet (26).

The increase in prevalence in developed countries led to the need to organize fast-track procedures, with short operative times, very early discharge, and rapid return to work activities (27). Anyway, when conservative treatment fails, consisting of a diet rich in fiber, lactulose, and flavonoid mixture (diosmin, troxerutin, rutin, hesperidin, quercetin) (28), surgery is a feasible and suitable option, optimally improving the patient's QoL (9). Debate continues about the best surgical technique of management of mild-severe HD (12–14). Recent literature demonstrates that when compared to conventional hemorrhoidectomy, modern non-invasive surgical procedures for internal hemorrhoids, such as THD, reduce postoperative pain and facilitate a quicker discharge (7, 29). Indeed, although the “true” etiopathogenesis is still debated (mucosal prolapse (30) or “vascular hypothesis”), the THD technique would treat both causes. To date, the use of Doppler transducer is controversial (31). Nonetheless, while effective DGHAL reduces vascular flow to the hemorrhoid pads, mucopexy resolves the prolapse, resulting in THD being safe and effective in both primary and recurrent hemorrhoids (27).

The rationale of the potential clinical benefit of THD in HD is based upon three main cornerstones:


	1.Therapeutic alternative in non-eligible patients. After rubber band ligation of hemorrhoids, secondary bleeding normally occurs in 10 to 14 days and patients taking anti-platelet and/or anticoagulant medication may have a higher risk, with some reports of massive life-threatening hemorrhage (32). However, Hite et al. reported that the risk of bleeding complication does not appear to be increased in patients taking clopidogrel (33). In 2016, Atallah et al reported similar rate of postoperative morbidity and hemorrhage between anticoagulated patients and who were not taking anticoagulant therapy (34), proving the safety of THD.

	2.Low incidence of post-operative pain as well as other complications, and potential improvement in QoL. It is well known that THD technique is effective and safe for all degrees of hemorrhoids because of minor postoperative pain and low post-operative complication rate (7, 9, 35–37). Pain following THD was referred by up to 35% of operated patients. Yet, in most series, the incidence of postoperative pain was less than 10% (35). Postoperative bleeding was described up to 13% of patients and, in rare instances, required hospital admission and reintervention. A 2015 large meta-analysis (including 98 trials, 7827 participants, 11 surgical treatments for degree III- IV HD) suggested that THD had significantly less postoperative bleeding than other procedures and resulted in significantly fewer emergency reoperations (7). When compared with stapled hemorrhoidectomy, THD has similar early postoperative complications, but lower postoperative pain and, globally, greater patient satisfaction (38–40). Other postoperative events include tenesmus, which is more frequent in patients who underwent mucopexy, hemorrhoidal thrombosis (8.6%) and anal fissure (0.6–1.5%). Transient fecal urgency has been also reported (9, 13). Additionally, patients returned to normal daily activities (7) and work earlier compared to patients who underwent stapled hemorrhoidectomy (36). Finally, pain resolution and no postoperative constipation at 1–6 months after surgery result in high satisfaction and improved QoL after surgery (41). Despite the QoL should be a main endpoint (42), there are not hemorrhoid specific QoL score. A study using SF-36 score showed that, in addition to a reduction of symptoms (bleeding, painful defecation, anal pain, constipation and tenesmus), QoL was improved 1-month after THD: patients had reduced limitations in usual daily and social activities through increased vitality and energy, reduced psychologic distress and well-being, and decreased physical and emotional problems (43). Ain et al. described that only 12.5% of patients were not satisfied with the procedure, most of them affected by recurrence. Interestingly, there was no correlation with gender, age, constipation, Goligher Classification or other symptoms (44).




	3.Reduction of recurrence and reoperation. Although THD is a non-invasive and safe procedure with lower rate of postoperative bleeding and fewer emergency reoperations compared with other procedures (7), many trials described a significant recurrence rate compared to stapled hemorrhoidectomy (38, 40). In a 2018 meta-analysis on 1,077 patients, stapled hemorrhoidectomy and THD showed comparable postoperative morbidity, while the former seemed to have lower recurrence rate (38). Similarly, a recent study on 554 patients described persistent or recurrent HD in 13.2% and 6.9% patients after THD and stapled hemorrhoidectomy, respectively (40). Negative prognostic factors were younger age, degree IV disease, and high artery ligation (10).



Overall, the 2020 Practice Parameters for Management of Hemorrhoids (45) recommend THD in high- degree (II and III) hemorrhoids (2) and/or after medical therapy failure. No unanimous agreement has been reached regarding the efficacy and safety in degree IV hemorrhoids. Sobrado et al. emphasized that, due to its high rate of prolapse and bleeding, THD is not an effective option for the treatment of degree IV hemorrhoids (46). Genova et al. showed that Milligan-Morgan hemorrhoidectomy had similar clinical outcomes in degree III HD and better results in degree IV HD when compared with THD (47). Moreover, Ratto and Giordano suggested THD with mucopexy when symptoms are mostly transient, occasional, or limited in severity (48). A review of 28 prospective studies, including 2,904 patients with grade I to IV hemorrhoids, described a recurrence rate of 3–60%, with the highest for grade IV hemorrhoids. Therefore, only hemorrhoids classified as degree IV at initial stage were included in our series, while fixed, fibrotic piles, necrotic advanced hemorrhoids were treated first with excisional hemorrhoidectomy (Milligan-Morgan and Ferguson procedures). Despite the limited number of patients (n = 10, 13.3%), no one complained of disease recurrence (46–48).

In our series, we focused on four different points in time post-operatively: at 1 week = T1, at 2 weeks = T2, at 1 month = T3, and at 6 months = T4. We evaluated the occurrence of symptoms such as soiling, bleeding, itching, tenesmus, and pain as well as disease recurrences. Moreover, we measured the Vaizey incontinence score and the HSS at T1, T3 and T4. Overall, we found out that our patients moderately experienced bleeding (8% of patients at T1 and 1.3% at T2) and pain (37.3% of patients at T1% and 12% at T2), which decreased dramatically in the following controls. At T4 most of the symptoms were completely gone except for some patients who still experienced soiling (5.3%) and tenesmus (8%), thus documenting the absence of severe complications, such as bleeding and pain at T4. The novel Anolift technique may allow for a more even distribution of the tension along the suture lines and reduce the risks of creating a pocket in the rectal lumen, resulting in a lower rate of persistent rectal tenesmus (up to 1 in 10 patients at 6 months after surgery). Moreover, median Vaizey incontinence score decreased until reaching the minimum score at T4. Post-operative HSS highlights the efficacy of THD, which definitively results in improved QoL of patients. Lastly, recurrence rate was surprisingly low with only 2 cases (2.7%), probably as a result of a limited postoperative follow-up.

Interestingly, in our previous experience, neither 30-days severe postoperative complications nor postoperative readmission were registered; tenesmus occurred in 75% of patients underwent THD for degree II and III, which, however, solved spontaneously on the first postoperative day (27). Even though other studies had much higher number of patients to work on, the results of our study were somewhat similar to those of Ratto et al. showed even better outcomes in bleeding and pain 1 month after surgery and in recurrence rate (10). In the present study, THD has a low rate of symptom relapse and recurrence even in stage IV disease. We argue that high recurrence rate following THD, as reported in previous literature, could be influenced by technical experience (49).

Nowadays, the treatment of HD constitutes a narrow-minded approach that doesn't account for patients' needs, expectations and personal characteristics often leading to a blurry definition for success of surgical procedures in the long term and not compelling for an approach tailored to every single patient (50–52). The surgeon's experience seems to be the only key factor in the decision on surgical technique. Consequently, it remains unclear how much the surgeon's skill affects the outcome of patients (8).

The THD is a safe and effective atraumatic technique associated, not influencing sphincter complex or anal function, with the best short-term clinical and surgical outcomes (rapid symptoms relief, lesser surgical site infection (53) and postoperative complications). Fast postoperative recovery, early discharge, and quickly return to normal daily activities and works substantially improves patient's QoL (54).

The main limitation of our observational study is a small cohort of enrolled patients, even given that all procedures were performed by the same expert surgeon, and a limited follow-up. Despite its exploratory nature, our study offers some insight into the “real” clinical practice. Further prospective studies are necessary to implement the paucity of evidence still available, investigating, on one hand, long-term outcomes, QoL and patients' satisfaction, and, on the other hand, predictive factors of recurrence.



Conclusion

THD is a safe and effective procedure for selected patients with hemorrhoids of every degree, with no significant differences in the rates of post-operative complications or recurrences, and improved patient's QoL. We recommend THD as a valid therapeutic option for Goligher's degree II and III hemorrhoids.
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Appendix

The HSS is the total score obtained by the sum of the numerical grades of all four characteristics of hemorrhoids in “PNR-Bleed” classification:


	•Degree of hemorrhoidal Prolapse (P): 1 point for no hemorrhoidal prolapse (Goligher's degree I), 2 prolapse upon straining that reduces spontaneously (Goligher's degree II), 3 prolapse upon straining that needs manual reduction (Goligher's degree III), 4 prolapsed and irreducible hemorrhoids but without ischemic changes (Goligher's degree IV), 5 prolapsed and irreducible hemorrhoids with ischemic (gangrenous) changes (Goligher's degree IV).

	•Number of hemorrhoidal columns involved (N): 1 point for one column, 2 two, 3 three, 4 four, 5 circumferential (presence of secondary hemorrhoids along with the involvement of all primary hemorrhoids).

	•Relation of the hemorrhoidal tissue to dentate line (R): 1 point for nil (normal anal cushions), 2 external hemorrhoids, 3 internal hemorrhoids, 4 interno-external hemorrhoids, 5 thrombosed external hemorrhoids.

	•Bleeding: 1 point for nil, 2 mild—occasional episodes (during defecation), 3 moderate—frequent episodes (during defecation), 4 severe—persistent bleeding even without defecation with fall in Hb level (<10 gm/dl), requiring hematinics, 5 very severe—bleeding in the form of jets and splashes with severe fall in Hb level (<7 gm/dl), requiring blood transfusion.
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