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Abstract. Introduction. Surgeons, using all available means for the treatment of the hemorrhoidal disease, must make compromises 
between the radicality of the potential surgical treatment (to prevent recurrence) and the maintenance of the postoperative functionality 
of the anorectum (avoiding stricture, anal fissures, incontinence, reduction of postoperative pain etc.). Materials and methods. All patients 
treated with the THD method using a system manufactured by THD S.p.A., Correggio, Italy, consisting of a proctoscope equipped with 
a Doppler probe and a light source was used to perform the operation. Results. Out of 100 operated patients, 64 (64%) were men and 36 
(36%) were women. 54 patients had third degree hemorrhoidal disease, 32 had fourth degree, 7 patients had fourth degree hemorrhoidal 
disease with active bleeding and 7 patients had second degree hemorrhoidal disease with active bleeding. In the follow-up period, anal 
fissure formation in two patients and prolapse of a hemorrhoidal node in a treated patient with fourth-degree hemorrhoidal disease 
were noted. Discussion. It is estimated that more than 50% of the general population will experience at least one episode of symptomatic 
hemorrhoids during their lifetime. Morphological and hemodynamic changes that occur in patients with hemorrhoidal disease is the 
finding of an increased diameter of the terminal branches of the superior rectal artery that supplies the hemorrhoidal nodes. These 
branches are 10–11 in number, of which ligation of up to six is allowed for effective treatment with the THD method. Conclusion. If the 
THD technique is used according to the established standards, postoperative complications in patients in the form of fecal incontinence 
and chronic pain have not been described, which is also confirmed in our series. The absence of serious complications while addressing 
a hemorrhoidal disease at the level of the cause of its occurrence, makes the THD+mucopexy technique applicable in most cases. Correct 
manipulation of the instruments, precision in dearterization, mucopexy of the rectal mucosa and submucosa are imperative for achieving 
excellent results.
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Introduction

In the search for methods for the treatment of hemorrhoidal disease from a historical point of view has led to a 
series of proposed therapeutic modalities that vary from dietary recommendations to radical surgery, depending 
on the degree of the disease and on the symptoms that the patient describes at the time of examination [1].
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Painless discharge of bright blood is the most common manifestation of hemorrhoids. Perineal irritation 
or itching in the anus can be due to mucous secretion or fecal soiling in prolapsed hemorrhoids. A feeling 
of non-emptiness occurs in patients with larger hemorrhoidal nodes and the pain usually occurs when 
thrombosis occurs, almost always when an external hemorrhoid is involved, or when a fourth-degree internal 
hemorrhoid is strangulated.

Surgeons, using all available means for the treatment of the disease, must make compromises between the 
radicality of the potential surgical treatment (to prevent recurrence) and the maintenance of the postoperative 
functionality of the anorectum (avoiding stricture, anal fissures, incontinence, reduction of postoperative pain 
etc.). In order to reduce the complications associated with anorectal surgery, the development of treatment 
alternatives is aimed toward non-excisional techniques. In 1995 Morinaga et al. describe a new technique 
for the treatment of grade 2, 3, and 4 hemorrhoidal diseases by ligation of the hemorrhoidal arteries [2]. In 
2007 Dal Monte et al. describe for the first time a modification of the THD/HAL procedure by introducing 
anopexy of prolapsed hemorrhoidal cushions [3].

In this paper we describe the results achieved in 100 consecutive cases of patients with 2, 3 and 4 degree 
hemorrhoidal disease treated with the THD+mucopexy method.

Materials and methods

All patients treated with the THD method are previously placed in a modified lithotomy position, under 
general anesthesia with a laryngeal mask in place. A system manufactured by THD S.p.A., Correggio, Italy 
consisting of a proctoscope equipped with a doppler probe and a light source was used to perform the opera-
tion. The probe uses a double crystal that allows more precise focusing of ultrasound waves and identification 
of larger diameter arteries located in the superficial layers of the rectal wall. The proctoscope itself has a sliding 
part that allows the distal direction of the continuous suture, during which the operator does not need to 
reposition the proctoroscope. The proctoscope is conical in shape with a rounded tip with an internal opening 
diameter ranging from 32–34 mm to 20–24 mm at the distal end. The suture used for the procedure is a 2–0 
absorbable poglycol suture with a 5/8 needle.

The needle is placed on a specially designed needle holder with a marker on top for the level of its place-
ment. By setting it at the marked level, the tip of the needle holder is inserted into the pivot of the proctoscope, 
which during the rotation of the needle ensures the standardization of the transfixation of the rectal mucosa 
with a maximum depth of up to 6.5 mm. This avoids fu ll-thickness rectal wall penetration and thus reduces 
the risk of perirectal fistula and abscesses. The THD kit also includes a knot pusher which can be useful in 
securing the initial suture as well as the mucopexy itself.

For easier performance of the procedure, cooperation with the anesthesiology team is required in the 
context of intraoperative blood pressure control, which should be maintained above 100–110 mmHg (sys-
tolic) in order to enable a better signal to the doppler when identifying the hemorrhoidal arteries.

Before the insertion of the proctoscope into the anal canal, it is necessary to lubricate it in order to main-
tain the situs and the length of the anal canal. Instrumental traction of the corresponding anal fold may be 
required in some cases. The insertion of the proctoscope ends when it reaches 6–7 cm from the anal verge. 
The starting position of the operation can be at any point on the rectal circumference and continue in any 
direction. With the placement of the proctoscope, the doppler is turned on, which aims to locate the 6 main 
stems of the hemorrhoidal arteries, which are usually located at 1, 3, 5, 7, 9 and 11 o’clock. Their exact 
location is determined by rotating the proctoscope and directing it towards the rectal wall. After obtaining 
a good pulsating signal, the proctoscope is pulled back following the artery distally, marking the level of the 
artery with the most pronounced pulsating signal. During this process, a variation is observed in the pulsating 
wave, which ranges from clearly present, through reduced or absent, to the most pronounced at the distal 
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2–3 cm of the rectum. It is due to the depth of the arteries in the rectal wall. At the proximal part the arteries 
can be located in the perirectal fatty tissue, at the level of reduction or absence the arteries perforate the rectal 
muscle and at the distal end where the arteries lie in the rectal submucosa.

After complete identification of the artery, the Doppler is turned off and the proctoscope is reinserted into 
the distal rectum. A “Z” suture is placed at the proximal fixation point. For this, the pivot of the rectoscope 
is used, in which the needle holder is rotated with the 5/8 needle in place. After the knot is tied, the proc-
toscope remains in place but its sliding part goes back, which exposes the rectal mucosa through which the 
suture passes every 5 mm and folds it along with the prolapsing submucosa longitudinally, up to the level of 
the placed marker where the last two stitches should be above and below the marker. Accomplishing that, the 
artery is sutured with the running suture and at that level dearterization is achieved. The mucopexy should 
stop at the beginning of the internal hemorrhoid cushion without its involvement. The operator should 
ensure that there is sufficient space between each of the vertical plication lines in order to avoid complete 
circumferential devascularization of the anus.

Results

Out of 100 operated patients, 64 (64%) were men and 36 (36%) were women. 54 patients had third degree 
hemorrhoidal disease, 32 had fourth degree, 7 patients had fourth degree hemorrhoidal disease with active 
bleeding and 7 patients had second degree hemorrhoidal disease with active bleeding.
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Figure 1. Patient distribution by sex and disease stadium

Table 1. Type and frequency of postoperative complications 

Type of complication Anal fissure Prolapse of single fibro-
sed hemmorrhoid Recurrence of the disease

Number of patients 2 2 3 total
(one after 3 months, one after 2 years)

Patients presented with anamnestic data of occasional episodes of pain in the anal region, bleeding, daily 
need for repositioning of prolapsing hemorrhoidal nodes, daily discomfort and significantly affected daily 
functioning.

Data were recorded on the 1st and 7th postoperative and on 1st and 3th month after surgery. In the indica-
ted follow-up period, anal fissure formation in two patients and a prolapse of a single fibrosed hemorrhoidal 
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node in also two patients treated with fourth-degree hemorrhoidal disease were noted. Two recurrences were 
noted, one after 3 months, and 2 after two years.

Subjectively, a small number of patients complained of tightness, discomfort and mild pain in the anal 
region during the first three weeks of the operation.

Around 15 patients gave information of a feeling of prolapse during defecation and spontaneous reposition 
with no prolapse visible on examination or with straining. In these patients bleeding or any other symptoms 
were not present. On anoscopy reduced hemorroidal cushions were present without prolapsing.

Figure 2. Patient before surgery Figure 3. Patient immediately after surgery 

Figure 4. Patient at first postoperative day Figure 5. Patient at 1 month follow up

Discussion

Hemorrhoidal disease is one of the most frequent diseases in colorectal surgery for which a huge number of 
treatment methods have historically been proposed, some of which can be marked as controversial [4]. It is 
estimated that more than 50% of the general population will experience at least one episode of symptomatic 
hemorrhoids during their lifetime [5]. A plan for surgical treatment of symptomatic hemorrhoids is created 
and implemented only if conservative treatment methods have been exhausted and there is no improvement 
in symptomatology. Introducing a dietary regime and changing the lifestyle is a routine that is used in the 
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treatment of hemorrhoidal disease in all stages of its progress, but also postoperatively to reduce complications 
and achieve the most desired effect of any surgical intervention. The purpose of these changes is to reduce 
straining during defecation, which is most often due to the inability to propel hard stool through the anal 
canal. Straining on the one hand, and, hard stools on the other, cause an increase in hemorrhoidal nodes and 
damage to the mucosa, which usually results in inflammation and bleeding in the later stages of the disease. 
It is the sliding anal canal theory that addresses the weakening of the supporting tissues of the anal pads, and 
hemorrhoids is actually the pathological term to describe this displacement causing venous dilatation [6].

Increasing water intake, changing the diet to high fiber products, supplementing them, and introducing 
stool softener oils or granules can reduce symptoms by up to 50% within 6 weeks of starting [7]. The above 
can be taken as a fact because theories about the formation of hemorrhoids as a result of varicose veins are 
slowly being rejected due to the fact that it is proven that varicose veins and hemorrhoids are different entities 
and in patients with portal hypertension and varicose veins there is no increased incidence of occurrence of 
hemorrhoids [8]. During the development of the hemorrhoidal disease, three main hemorrhoids located at 3, 
7 and 11 o’clock appear mainly, with the possibility of the appearance of additional hemorrhoidal cushions 
between these three. The changes are the result of abnormal venous dilatation, vascular thrombosis and 
degenerative process of collagen fibers and fibroelastic tissues as well as distortion and rupture of the anal 
subepithelial muscle. All these changes are accompanied by an inflammatory reaction involving the vascular 
wall and surrounding connective tissue, with possible mucosal ulceration, ischemia and thrombosis [9].

Morphological and hemodynamic changes that occur in patients with hemorrhoidal disease is the finding 
of an increased diameter of the terminal branches of the superior rectal artery that supplies the hemorrhoidal 
nodes. These branches are 10–11 in number, of which ligation of up to six is allowed for effective treatment 
with the THD method. Also, in these patients, increased blood flow, higher terminal flow velocity and higher 
flow acceleration are noted compared to findings in healthy subjects [10]. The theory of the occurrence of 
hemorrhoids as a result of abnormal venous dilatation and disturbed regulation of vascular tone is based 
on histological findings obtained after histological examination of removed hemorrhoidal nodes. Vascular 
smooth muscle is regulated by the autonomic nervous system, hormones, cytokines, and the endothelium. 
A disproportion between endothelium-derived relaxing factors and its vasoconstrictor factors causes such 
disorders [11]. Disturbances in the anal region contribute to an increase in anal pressure, reduced rectal 
compliance and greater perineal descent, an effect that disappears 3–4 months after surgical treatment [12].

Conclusion

If the THD technique is used according to the established standards, postoperative complications in patients 
in the form of fecal incontinence and chronic pain have not been described, which is also confirmed in our 
series. The absence of serious complications and the addressing of hemorrhoidal disease at the level of the 
cause of its occurrence, makes the THD+mucopexy technique applicable in most cases. Correct manipulation 
of the instruments, precision in dearterization, mucopexy of the rectal mucosa and submucosa are imperative 
for achieving excellent results. An important segment in the postoperative course is the discipline of the pa-
tients to adhere to the hygiene and dietary recommendations at least in the first month after the procedure.
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