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Abstract

Introduction Doppler-guided hemorrhoidal artery liga-

tion (DGHAL), as a method of treating hemorrhoidal

disease, is currently used in many centers across Europe,

Asia, and Australia. The aim of our study was to evaluate

the clinical effectiveness and functional results of DGHAL

as estimated by means of anorectal manometry.

Materials and methods Between 2000 and 2006 the

DGHAL procedure was performed on 507 patients with II–

IV degree hemorrhoids in two centers (Poland and Aus-

tria). Three hundred eight patients were included in the

initial phase of the study, designed to estimate the meth-

od’s effectiveness. During the second phase (199 patients)

selected functional results were also assessed. Patients

were classified as having grade II (144), III (319), and IV

(44) hemorrhoids.

Results There were no intra- and immediate postopera-

tive complications. Good results were reported by 351

patients (69.2%), and were acceptable in a further 75 cases

(4.8%). When the patients were grouped according to the

stage of hemorrhoidal disease, 133 out of 144 patients

(92.4%) with grade II and 272 out of 324 (84%) with grade

III had very good or good results. Only 18 out of 44

patients (41%) with grade IV were satisfied with the

operation. Fifty-nine patients after anorectal folds, fissure

or anal canal polyp excision required analgesics for 1–

2 days. Apart from lower contraction amplitude and con-

traction speed after 1 month there were no differences in

anorectal functional tests.

Conclusion Based on our results we may conclude that

DGHAL is a safe and effective method and may offer an

important alternative to operative hemorrhoidectomy with

no risk of postoperative stool incontinence, minimal post-

operative pain, and early return of patients to their normal

activities. Nevertheless, this is a fairly new procedure with

a short-term follow-up. Until 5-year observations of large,

multicenter, randomized trials are published we cannot

recommend this method as a gold-standard procedure,

although it still can offer significant benefits to patients.
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Is it estimated that up to 75% of professionally active

people suffer from hemorrhoidal disease (HD). In most

cases the severity of ailments depends on the advancement

of the disease [1]. Parks’ four-stage classification provides

a basis for selecting the correct treatment protocol [2].

Multicenter, randomized clinical trials have demon-

strated that classical methods of radical hemorrhoidectomy,

including the Milligan–Morgan and Fergusson methods

and their modifications, are limited by numerous compli-

cations. The most common complications are sphincter

dysfunction (in up to 25% of patients) and pain severe

enough to eliminate 75% of patients from professional life

for up to 3 weeks following surgery. Other complications

include postoperative bleeding (in 5–15% of patients) and

the risk of a recurrence of the disease, which reaches 30%.

Therefore, efforts are being made to develop a new, more
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effective, and less invasive method of HD treatment. None

of the methods described so far, including sclerotherapy,

photocoagulation, cryotherapy, Baron’s ligation, or Lon-

go’s stapled mucosectomy, have achieved the effectiveness

and safety of a gold-standard treatment method [3–7].

Complication rates after stapled hemorrhoidectomy vary

between 6% and 31% and include such serious surgical

complications as rectal anastomotic leakages with pelvic

sepsis, rectal obstruction/perforation, recto–vaginal fistula,

sphincter damage, retroperitoneal hematoma, and Fournier

gangrene [8, 9]. Based on a study of the cessation of the

blood supply, in 1958 Balisdell proposed an internal

hemorrhoids ligature method [10, 11]. Subsequently Faraga

in 1978 and Awojobi in 1983 confirmed the effectiveness

of hemorrhoidal artery ligation as described by Milligan

and Morgan in their classic paper [12, 13].

In 1995 Morinaga designed the proctoscope, combined

with a Doppler device, which enables accurate blood vessel

ligation [12–14]. Although several papers have discussed

the effectiveness and safety of this method [15–17], there

have been no studies on the influence of Doppler-guided

hemorrhoidal artery ligation (DGHAL) on anorectal

physiology. The aim of our study was to evaluate the

clinical effectiveness and functional results of DGHAL as

estimated by anorectal manometry.

Materials and methods

Between 2000 and 2006 the DGHAL procedure was per-

formed on 507 patients with II–IV degree hemorrhoids in

two centers (Poland and Austria). In the first center in Blu-

denz in Austria (Chirurgische Abteilung des Krankenhaus

der Stadt Bludenz) 308 patients (119 female and 189 male)

with a mean age of 50.1 years (range 22–84 years), forming

group 1, were included in the initial phase of the study – an

estimation of the method’s effectiveness (patient satisfaction

questionnaire, clinical symptoms, and anoscopy). During the

second phase, which took place in the 3rd Department of

General Surgery in Krakow, Poland, 199 patients (69 female,

130 male) with a mean age of 41 years (range 21–76 years),

forming group 2, were assessed for selected functional

results (anorectal manometric studies performed before

treatment and at 1, 3, and 12 months after surgery).

Patients were selected on the basis of a physical

examination which confirmed the presence of II–IV degree

hemorrhoids and a medical history revealing the presence

of classical ailments, including stinging in the anal canal,

pruritus, pain and bleeding. Any neoplastic changes within

the anal canal and rectum were excluded during the initial

evaluation. Anorectal manometry, including assessment of

basal anal pressure (BAP), squeeze pressure (SAP), vector

volume (VV), and radial asymmetry (RA) functions, was

performed. The recto-anal inhibitory reflex (RAIR), speed

of increase of contraction (SpCtr), and the difference in the

amplitude (recto/canal anal) of contraction (Ampl) during

recto-anal reflex (RAR) were also evaluated. The Jorge–

Wexner scale was used to provide a subjective assessment

of ability to control defecation. Manometry was repeated 1,

3, and 12 months after DGHAL treatment, using a water-

perfused multilumen catheter and a Polygraph HR Uro

computer-based system (Synectics–Medtronic).

Patients were discharged home within 24 h of an initial

assessment of comfort and pain control. In order to eval-

uate the effectiveness of the technique we followed up the

patients for 1 year. The procedure was considered ‘‘very

good’’ when the patient was free of the disease, ‘‘good’’

when the patient enjoyed significant symptom relief, and

‘‘poor’’ when no improvement was observed.

Overall in the two groups, 144, 319, and 44 patients

were classified as having grade II, III, and IV hemorrhoids,

respectively (Table 1). Patients were fully informed of the

surgical technique and their written consent was required.

Technique

A simple cleansing enema was used to clean the rectum

before the procedure. A single shot of Ceftriaxone sodium

(Lendacin, Lek. Poland) 1.0 g iv and Metronidasol 1.0 g

iv, was given 30 min before the procedure together with

premedication based on midazolam maleate (Dormicum,

Roche) 0.07–0.1 mg/kg s.c. in the second group. In the first

group patients were locally infiltrated at 3 and 9 o’clock

with 2% xylocaine (Astra Zeneca) and sedated with 5 mg

midazolam. In the second group we used a 2% lidocaine

hydrochloride (lignocainum hydrochloricum, Jelfa, Poland)

local anesthetic jelly and, as before, the patients were

sedated with midazolam.

In the first group 23 patients underwent simultaneous

procedures such as: fissurectomy, resection of skin tags, and

herniorraphies. In the second group 32 patients had their

overgrown anorectal folds excised and 4 patients had an

anal polyp excised, so they had additional local anaesthesia

with injections including 1% lidocaine hydrochloride

(lignocainum hydrochloricum, Jelfa, Poland).

Patients were operated on in the Lloyd–Davis position.

Terminal hemorrhoidal arteries where localized with a spe-

cially designed proctoscope involving a Doppler device

inserted into the rectum (AMI HAL-Doppler). The

Table 1 Degrees of HD advancement, according to Parks’ scale, in

two groups of patients treated using the DGHAL method

Center n Grade II Grade III Grade IV

Group 1 308 89 192 27

Group 2 199 55 127 17

2380 Surg Endosc (2008) 22:2379–2383

123



hemorrhoidal arteries were identified by the sound signal of a

flowmeter and were ligated using the Arnold–Shelygin

technique: a double figure-of-eight using polyglycan 2–0

with a 5/8 needle on a long needle holder. Sutures were tied

up with a 20-cm knot-pusher. Approximately 1–1.5 cm

above the dentate line 3–7 ligatures were performed. Addi-

tional sutures were placed when needed. The completeness

of the ligation was assessed with the use of a Doppler tech-

nique. We monitored the place of ligation and the hemostasis

with a regular anoscope equipped with a fiber-optic xenon

light source.

Statistics

Data are presented as mean values. Statistical analysis was

performed using the v2-test to compare discrete variables

and by the T-test to compare continuous variables by using

SPSS software for Windows. A p-value of less than 0.05

was considered to indicate statistical significance.

Results

It is interesting to note, that although traditionally it had

been felt that most people had three hemorrhoidal arteries

(one for each hemorrhoidal pile), the new Doppler tech-

nique indicates that people have up to six such vessels.

Typically, the final branches of hemorrhoidal arteries are

located in the right posterior lateral, right middle lateral,

right anterior lateral, left anterior lateral, left middle lateral,

and left posterior lateral position (1, 3, 5, 7, 8, and 11

o’clock) as was described by Meintjes and Thompson [18].

An effort has to be made during surgery to eliminate all of

those vessels to achieve good results.

Of our patients 18.1% required an analgesic (acetami-

nophen, ketoprefen) for 1–2 days. All of these patients had

additional surgery performed in addition to DGHAL.

No other patient reported pain the required pharmaco-

logical treatment.

Functional tests in the second group

No significant differences in BAP, SAP, and VV before

versus after DGHAL were found. The mean BAP was

62.5 mmHg before the procedure, and was 56.5 mmHg

1 month after, 59.5 mmHg 3 months after, and 61 mmHg

12 months after the procedure. The mean SAP was

98 mmHg before, 91 mmHg 1 month after, 102 mmHg

3 months after, and 100 mmHg 12 months after the pro-

cedure. VV was 845, 646, 740, and 760, respectively. The

radial asymmetry volume was significantly higher (27.4%)

1 month after as compared with before (21.2%) the pro-

cedure, but it returned to the preoperative values 3 and

12 months after the procedure (19.3% and 19.1%, respec-

tively). In five patients a paradoxical recto-anal inhibitory

reflex (RAIR) was observed 1 month after DGHAL, in two

patients with paradoxical RAIR before operation it was

also observed 3 and 12 months after the procedure.

In particular we analyzed the RAR components. One

and 3 months after the procedure SpCtr was significantly

lower than before DGHAL: 331 mmHg/s before,

204 mmHg/s 1 month after, 312 mmHg/s 3 months after,

and 320.6 mmHg/s 12 months after the procedure. Also the

difference in the amplitude of contraction (Ampl) was

significantly lower 1 month after the operation:

21.8 mmHg compared with 29.3 mmHg before the opera-

tion. There were no significant differences between these

groups 3 and 12 months after the operation. The results of

the anorectal function studies are shown in Table 2.

Complications

There were no intra- and immediate postoperative compli-

cations. ‘‘Good’’ results were reported by 351 patients

(69.2%), and ‘‘acceptable’’ results were reported in 75 cases

(4.8%). When the patients were grouped according to

hemorrhoidal disease stage, 133 out of 144 (92.4%) with

grade II and 272 out of 324 (84%) with grade III had ‘‘very

good’’ and ‘‘good’’ results. Only 18 out of 44 patients (41%)

with grade IV were satisfied with the operation. Fifty-nine

patients after simultaneous procedures required analgesics

for 1–2 days. The detailed results are shown in Table 3.

Discussion

The ethiopathogenesis of hemorrhoidal disease causes it to

be widespread among young, professionally active people.

Table 2 Values of manometric studies obtained before and 1, 3, and 12 months after the procedure

BAP

(mmHg)

SAP

(mmHg)

VV

(mmHg)

RA (%) Ctr.T Sec. Difference of amplitude

rectum/anal canal

Sp. Ctr

(mmHg/s)

Before the procedure 62.5 ± 19.5 98 ± 21.2 845 ± 412 21.2 ± 8.3 0.37 ± 0.18 29.3 ± 9.7 331.9 ± 99.6

1 month after the operation 56.5 ± 21.0 91 ± 22.5 646 ± 301 27.4 ± 8.1* 0.49 ± 0.15 21.8 ± 10.0* 204.9 ± 75.0*

3 months after the operation 59.5 ± 17.1 102 ± 23.2 740 ± 354 19.3 ± 7.4 0.41 ± 0.17 25.8 ± 10.0 312.2 ± 52.0

12 months after the operation 61 ± 12.6 100 ± 18.3 760 ± 278 19.1 ± 6.2 0.36 ± 0.17 28.7 ± 11.4 320.6 ± 67.7

* p \ 0.05
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This group of patients will not accept prolonged postop-

erative recovery, which would prevent them from returning

to full professional activity [15]. Therefore new methods of

treating hemorrhoidal disease must offer not only superior

effectiveness and low morbidity but also short recovery

and good postoperative comfort.

Rubber band ligation used in stage II and III hemor-

rhoids can be complicated by post-procedure bleeding in

up to 5% of cases [10]. Some papers also report fatal septic

complications [19, 20]. The efficacy of this method is 76%

in stage II, 66% in stage III, and less then 20% in IV degree

hemorrhoids. Rubber band ligatures are placed under lim-

ited visual control, near the dentate line; afferent arteries

are left open, which results in a high probability of recur-

rence. Over 30% of patients have postoperative pain and

discomfort lasting up to 7 days [20].

Moderately invasive methods such as Longo’s operation

are burdened with a relatively high risk of complications.

With the passage of time increasing numbers of centers are

publishing data on the Longo method, revealing increas-

ingly number of complications, including severe

complications such as perforation, occlusion of rectum,

retroperitoneal hematoma, and Furnier’s gangrene [4, 6, 7,

19–21].

Conventional surgical hemorrhoidectomy according to

Milligan Morgan, Ferguson, and their modification repre-

sents the most effective treatment method of HD that is

currently available. However, these methods require sev-

eral days of inpatient treatment and may be connected with

severe postoperative pain lasting up to 3 weeks, which can

affect the daily functioning of up to 75% of patients.

Additionally, the effectiveness of these methods is limited

by various complications such as sphincter dysfunction (in

up to 25% of patients), postoperative bleeding or infection

up to 5–15% of patients, and a recurrence rate of up to 30%

[22].

Kazumasa Morinaga’s technique (DGHAL) is aimed at

treating the disease at its very basis by focusing on selective

ligation of hemorrhoidal arteries. Morinaga utilized a spe-

cially designed proctoscope coupled with a Doppler

transducer to identify hemorrhoidal arteries. Through this

instrument he was able to localize and ligate vessels sup-

plying blood to hemorrhoidal piles. He reported a series of 60

patients all treated with no postoperative complications [14].

In 2000 Meintjes reported results of HD treatment in a

group of 1,415 patients [18]. The DGHAL method was

used with conscious sedation (midazolam) and local

anaesthesia. Based on the Doppler findings Meintjes con-

firms, as suggested by Thomson, the localization of

arteries, typically placed at the right posterolateral, right

midlateral, right anolateral, left anolateral, left midlateral,

and left posterolateral (1, 3, 5, 7, 9, and 11 o’clock posi-

tion) positions. Based on anatomical studies suggesting that

vessels were usually located at the 3 and 5 o’clock and 7

and 9 o’clock positions, Meintjes ligated both arteries with

the same suture, thereby limiting the number of sutures to

3–6. In our series we used the same methodology and our

range of necessary ligations extends from 3 to 7 per patient.

Additionally, we used the mucosa elevation technique as

proposed by Meintjes and Arnold. The first bite was used to

elevate mucosa thus, enabling another deep bite to be taken

with no risk of full-thickness penetration and low proba-

bility of ‘‘empty’’ sutures [15, 18].

Our study group included patients with stage II, III, and

IV HD according to Parks’ scale. According to our expe-

rience the DGHAL procedure is almost painless. Some

patients reported minor discomfort in the rectum during the

first few hours. All patients were discharged home within

24 h of the procedure.

DGHAL use can also be questioned in stage IV HD with

large anodermal folds, although inflammatory process and

scar formation caused by ischemia may decrease the pro-

lapse of the rectal mucosa. Remnants can be excised in

local anaesthesia, as was suggested by Shelygin, Arnold,

and others [16]. Such a method of treatment could lower

the extent of the surgical procedure and help to achieve

better functional results and greater comfort during the

treatment. To our knowledge none of the published studies

have taken into consideration the functional results of the

DGHAL procedure as assessed by anorectal manometry. It

is widely known that surgical procedures within the rectum

significantly affect the function of the anal sphincter.

Table 3 Postoperative complication and recurrence rate of hemorrhoidal disease in the two study groups

Complication rate Grade II Grade III Grade IV

Group 1 (n = 308) 2 (n = 199) 1 2 1 2 1 2

Thrombosis 9 (2.9%) 9 (4.5%) 1 0 8 6 0 3

Recurrence of HD 48 (15.6%) 41 (20.6%) 6 5 26 26 16 10

Pain at defecation 3 (0.97%) 2 (1.0%) 1 0 2 1 0 1

Fissure 4 (1.3%) 7 (3.5%] 1 1 2 4 1 2

Bleeding 16 (5.19%) 15 (7.5%) 2 2 13 7 1 6

Fistula 1 (0.5%) 0 (0%) 0 0 1 0 0 0
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Anorectal reflexes can be compromised by the insertion of

a proctoscope alone [23]. We tried to give a precise anal-

ysis of the results of manometric evaluation of anorectal

functions before and after the DGHAL procedure to esti-

mate its influence on the functioning of the sphincter

complex. Pathological recto-anal inhibitory reflex was

detected in two patients before treatment and in ten cases at

4 weeks. At 12 weeks and after 12 months it remained

paradoxical only in those patients who had paradoxical

RAIR before treatment. An analysis of RAR components

proves that DGHAL decreases the speed of contraction in

response to the stretching of the rectal wall and decreases

the amplitude of contraction as well. Likely this is con-

cerned with an impairment of sensory receptors of the

presphincteric part of the rectum caused by the procedure

itself and prolonged proctoscope insertion. The return of

changes in RAIR and RAR morphology proves that the

influence of DGHAL on the anorectal reflectory function is

transitory and the lack of changes in SAP and BAP sug-

gests that it has no influence on the contractile activity of

internal anal sphincter (IAS) and external anal sphincter

(EAS). We may conclude that this makes DGHAL the only

instrumental method for treating HD which involves such a

low risk of fecal incontinence. We supplemented mano-

metric assessment with the Jorge–Wexner fecal

incontinence index. None of our patient scored higher then

2 points, either before or after treatment.

Sohn concluded that DGHAL procedure offers excellent

results in all stages of hemorrhoids [17]. In our opinion,

since the longest published observations are approximately

36 months long, such a conclusion is premature. Long-term

follow-ups of randomized series are needed to confirm our

findings.

We may conclude that DGHAL is a safe, effective

method, with a short learning curve of the procedure, and

may offer an important alternative to operative hemor-

rhoidectomy with no risk of postoperative stool

incontinence, minimal postoperative pain, and early return

of patients to their normal activities, which can be applied

as one-day surgery [15, 18].

Nevertheless, this is a quite new procedure with a short-

term follow-up. Until 5-year observations of large, multi-

center, randomized trials are published we may not

recommend this method as a gold-standard procedure, but

it still can offer significant benefits to patients.
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