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Abstract: The dissertation research is based on a comparative analysis of the results of providing
specialized surgical care to 161 hemorrhoids patients. Hemorrhoidectomy with lateral ultrasound dissection in a
cutting pattern is accompanied by significantly less pronounced disorders in the contractile activity of the rectal
obturator apparatus compared to the electrochemical dissection of hemorrhoidal nodes. Changes in the average
indicators of intraanal resting pressure and voluntary contraction of the sphincter after its execution did not reach
statistical significance. At the same time, after Milligan-Morgan's operation using electrocoagulation, a decrease
in the mean intraanal pressure of the voluntary contraction of the sphincter was noted by more than 33% of the
initial value (p<0.05). Hemorrhoidectomy with lateral ultrasound dissection in a cutting pattern is characterized
by a low frequency of complications compared to Milligan-Morgan surgery performed using electrocoagulation
(4.5% and 19.4%, p<0.05), less pronounced pain syndrome, which significantly improves the course of the early
postoperative period and ensures a reduction in the rehabilitation period of patients.
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Introduction

The study of surgical treatment of hemorrhoidal disease has more than a century of history.
Milligan-Morgan classical hemorrhoidectomy and its subsequent modifications by Ferguson and Parks
have been extensively studied in the works of Thomson W.H., Loder P.B., Riss S., and are also widely
covered in modern proctological manuals [1], [2]. However, despite their high radicalism, these methods
are associated with pronounced pain syndrome, significant trauma, prolonged wound healing, and
prolonged recovery. This stimulated further search for ways to reduce trauma and improve functional
results.

Since the late 20th and early 21st centuries, energy-dependent technologies such as bipolar
Ligasure coagulation, Harmonic Scalpel ultrasonic dissociation, radio frequency ablation, and laser
vaporization have been actively discussed in the literature. Studies by Ho Y.H., Jayne D.G., Senagore
A. have shown that the use of energy devices allows for a reduction in intraoperative blood loss, a
decrease in postoperative complications, and a reduction in pain intensity. Nevertheless, comparative
data on lateral ultrasound dissection in the cutting mode remain limited, and the methodology requires
further systematic analysis [3].

In recent years, much attention has been paid to the development of minimally invasive and
energy-saving techniques aimed at rapid rehabilitation and improving the quality of life of patients
(Shanmugam V., Rarvik H., Gallo G., Altomare D.). European and American guidelines (ESCP,
ASCRS) note the potential of ultrasound dissection as a tool that ensures precise tissue separation and
minimizes heat damage [4], [5]. However, many authors, including Lohsiriwat V., Bleday R., emphasize
the lack of sufficient randomized studies devoted to assessing the effectiveness of lateral ultrasound
dissection precisely in the cutting mode, which creates the need for further scientific substantiation of
its advantages.

Purpose of the study: to conduct a comparative assessment of the immediate results of treatment of
patients after hemorrhoidectomy with lateral ultrasound dissection in a cutting pattern and Milligan-
Morgan surgery using monopolar electrocoagulation.

Material and methods. The dissertation research is based on a comparative analysis of the results
of providing specialized surgical care to 161 hemorrhoids treated at the SamSMU General Surgery
Clinic and its clinical base - the coloproctology department - between 2020 and 2024. Patients were
divided into two groups depending on the methodology of surgical intervention [6]. The main group
included 89 patients who underwent hemorrhoidectomy with lateral ultrasound dissection in a cutting
pattern. The control group consisted of 72 patients who underwent Milligan-Morgan surgery using
electrocoagulation.

In both groups, middle-aged patients with stage 1V hemorrhoids and typical lesions of the 3 main
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collectors of the cavernous tissue prevailed. At the same time, the combination of this disease with
chronic anal fissure was somewhat more common in the main group of patients, which did not have a
fundamental impact on the choice of surgical tactics, however, it required a more thorough approach to
its implementation for the prevention of anus stricture and a number of other complications. In all
patients of both groups, concomitant pathology was identified, which in the absolute majority of cases
was of a compensated nature and did not significantly affect the surgical and anesthesiological risks.
However, in 9% of patients in the main group and 5% in the control group, the physical status
corresponded to the 4th class of the ASA scale, which required additional examination and preoperative
preparation to correct systemic disorders. The average duration of the disease from the moment of
manifestation of the first clinical manifestations until hospitalization in the hospital in representatives of
both groups exceeded 10 years, which confirms the characteristic tendency for this category of patients
to seek medical help late [7].

It should be noted that in the vast majority of patients in both groups, a very pronounced clinical
picture of the disease was noted, which seems quite natural considering its long history. In addition,
11% of patients in the main group and 9% of patients in the control group were diagnosed with mild
post-hemorrhagic anemia, which was interpreted as a complication of the underlying disease.

To perform surgical interventions in the main group of patients, an ultrasound scalpel "Sonoca"
manufactured by the company was used.

"Ethicon,” consisting of a high-frequency microprocessor generator and a work unit with a
piezoelectric element and a titanium blade: Harmonic Focus harmonic scissors with fabric adaptation
technology for open operations [8], [9].

Materials and Methods

The method of hemorrhoidectomy with lateral ultrasound dissection in a cutting mode, developed
at the Department of General Surgery of SamSMU, was carried out as follows. After treating the surgical
field with antiseptic and delicate posterior diversion using ultrasound scissors, an elliptical incision was
made of the perianal skin and anal canal mucosa around the DU to the dental line. Further, its
mobilization was carried out from the lateral side (from the outside to the inside) to the vascular pedicle.
It should be noted that to minimize the thermal impact on the fabrics, they were cut using the sharp edge
of the titanium blade of the harmonic scalpel exclusively in "FULL" mode (cutting). Then, a Bilroth
clamp was applied to the vascular end, after which the DU was removed using ultrasonic scissors, also
using only the cutting mode.

Results and Discussion
The vascular stalk was sutured and ligated with a resorbable ligature (vikril 2/0). Postoperative
wounds were not sutured. The main stages of performing this operational manual are presented in Figure
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Figure 1 - Stages of hemorrhoidectomy with lateral ultrasound dissection in a cutting pattern
(intraoperative photo, patient S., 42 years old, A - mobilization of the hemorrhoidal node; B -
treatment of the vascular pedicle; C - final appearance of postoperative wounds.

Copyright © 2026 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium provided 164
the original work is properly cited.


http://creativecommons.org/licenses/by/4.0)

International Journal of Integrative and Modern Medicine

The main feature of the presented methodology, which has fundamental significance, is the use of
the highest (fifth) level of vibration amplitude of the ultrasonic scissors' working branch (cutting mode),
which ensures the predominance of the tissue cutting effect over their coagulation. This, in turn, allows
for a significant reduction in the thermal effect on the tissues, which contributes to a reduction in the
degree of trauma [10]. It is important to emphasize that the rejection of the coagulation regimen does
not negatively affect the safety of the surgical instrument from the standpoint of hemostasis reliability,
since the treatment of the vascular pedicle is carried out using traditional (ligature) techniques.

All patients in the control group underwent Milligan-Morgan hemorrhoidectomy using monopolar
electrocoagulation. For this purpose, a modern high-frequency "FORCE TRIAD" electric generator
from Valleylab and a monopolar electric counter were used.

The advantage of this energy platform is the TissueFect bioelectric control technology, which
allows optimizing the effect of electric current on the fabric due to constant monitoring of its parameters
(with a frequency of 4000 times per second). This ensures high controllability of coagulation and tissue
dissection processes, including when using a monopolar electrocauter, which increases the accuracy of
this device's operation [11].

Milligan-Morgan hemorrhoidectomy using electrocoagulation was performed as follows. After a
mitigating diversion of the anus using a monopolar electrocauter, an ellipsoid incision of the perianal
skin and anal canal mucosa around the hemorrhoidal node was performed to the dental line. Furthermore,
using monopolar electrocoagulation, mobilization of the external and internal components of the
hemorrhoidal node was performed as a single block to the vascular pedicle. Then, a Bilroth clamp was
applied to the latter, after which the hemorrhoidal node was removed using a monopolar electron knife
[12]. The vascular stalk was sutured and ligated with a resorbable ligature (vikril 2/0). Postoperative
wounds were not sutured, but were treated openly using dressing with levomekol ointment. It should be
noted that to reduce trauma, electrosurgical intervention was carried out in a combined mode, combining
hemostatic effect with tissue dissection. In the presence of signs of ongoing bleeding from the bed of
the removed hemorrhoidal node, an additional

"Sprey" mode "planar" electrocoagulation.

Results and their discussion. The average duration of hemorrhoidectomy with lateral ultrasound
dissection in a cutting pattern proved to be significantly shorter than Milligan-Morgan operations using
electrocoagulation: 25+4 minutes versus 38+6 minutes, respectively (p=0.04). These differences, from
our point of view, are explained by the better visualization of the surgical field due to the practically
"bloodless"” dissection of tissues by a harmonic scalpel [13]. This is confirmed by the results of a
comparative analysis of the need for additional hemostasis after removal of hemorrhoidal nodes, which
was noted in 39 patients using an electrochemical scalpel, which constituted 54.1% of the total number
of patients in the control group. At the same time, among the representatives of the main group,
additional hemostasis was used only in 6 cases (6.7%). Thus, the differences in this criterion reached
statistical significance (p<0.001).

The average duration of parenteral administration of non-narcotic analgesics after
hemorrhoidectomy with lateral ultrasound dissection was 2.5+0.5 days, while after Milligan-Morgan's
operation using electrocoagulation, this indicator reached 4.0+0.5 days (p<0.05). It should also be noted
that the frequency of administration of non-steroidal analgesics in the control group was higher than in
the main group. These factors naturally influenced the total (course) dose of ketorolac, the average
values of which per patient were: 150+30 mg - in the main group and 250+30 mg - in the control group,
while the differences reached statistical significance [14].

Postoperative complications were detected in 4 patients in the main group and in 14 patients in the
control group, which constituted 4.5% and 19.4% of their total number (p<0.05). The most common of
these were the dysuric phenomena. At the same time, the frequency of reflex urinary retention, which
required bladder catheterization, after hemorrhoidectomy with lateral ultrasound dissection in a cutting
pattern, was significantly lower than after Milligan-Morgan's operation using electrocoagulation (3.4%
versus 15.3%). Furthermore, it should be noted that the development of this complication in one of the
patients in the control group required an epicistostomy (grade Illa according to Clavien-Dindo) due to
technical difficulties in bladder catheterization caused by prostate hyperplasia.
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Clinical signs of anal sphincter insufficiency in the form of 1-11 degree incontinence (gas and liquid
stool incontinence) were noted in one patient of the main group and in 2 - in the control group. It should
be noted that this complication did not require surgical correction, as it was transient and resolved within
14-21 days (persistent nature was noted only in one patient of the control group). The main reasons for
the development of incontinence in these patients, in our opinion, were their advanced age (61-73 years)
and a large volume of removed hemorrhoidal tissue, which, as is known, plays the role of an "additional
vascular sphincter.” The loss of this closing mechanism requires some restructuring of the act of
defecation, which in patients of the geriatric profile, due to involutive pathophysiological processes,
apparently occurs somewhat slower [15].

The most severe complications (grade Illa-b according to Clavien-Dindo) in the form of bleeding,
which required hemostasis in the operating room, were noted only in two patients of the control group.
In the first case, this complication developed on the 2nd day after Milligan-Morgan's operation using
electrocoagulation against a stool background and was associated with inadequate hemostasis in the bed
area of the removed hemorrhoidal node at 7 hours, which required additional ligation under general
anesthesia (grade Il1b according to Clavien-Dindo). In the second case, the manifestation of bleeding
occurred on the 3rd day after the same intervention, also during the act of defecation. During the
revision, the rejection of the coagulation crust from the entire surface of the removed external
hemorrhoidal nodes was revealed at 3, 7, and 11 hours, which was accompanied by pronounced diffuse
bleeding and required additional electrochemical hemostasis under local anesthesia (grade Illa
according to Clavien-Dindo). It should be noted that the volume of blood loss in none of the listed cases
exceeded 500 ml, therefore, post-hemorrhagic anemia and any other adverse consequences were
avoided.

Summarizing the above indicators, it should be noted that performing hemorrhoidectomy with
lateral ultrasound dissection is accompanied by a significantly lower frequency of complications
compared to Milligan-Morgan's operation using electrocoagulation. Statistical significance was
observed only in relation to complications of the Il degree according to the Clavien-Dindo classification,
which can be explained by the number of groups. However, there is no doubt that this category of
complications not only significantly affects the course of the early postoperative period but can also
serve as a trigger for the aggravation of concomitant pathology. In this regard, it should be noted that
the aforementioned advantages of hemorrhoidectomy with lateral ultrasound dissection are most
relevant for patients with geriatric profile.

Evaluation of the long-term results of surgical treatment was carried out in 79 patients of the main
group and 59 patients of the control group, which amounted to 88.7% and 81.9% of their total number
(p>0.05). It was carried out within a period of six months to five years from the time of surgery. The
average interval between performing the intervention and evaluating long-term results in the main and
control groups was: 28+5 months and 31+6 months, respectively (p>0.05).

After hemorrhoidectomy with lateral ultrasound dissection in a cutting pattern, no later
complications were observed. At the same time, they were noted in 4 patients of the control group (5.6%,
p=0.07). In two cases, the development of a scarring stricture of the anal canal occurred, accompanied
by severe pain and disruption of the physiological regulation of the act of defecation. This complication
was resolved by bougienage, and to achieve a stable result, it was necessary to perform this manipulation
3 times under intravenous anesthesia with intervals of one month. During the control examination, one
year after the surgical intervention and 4 months after the buffing procedure, no clinical signs of anal
canal scar stenosis were observed, however, one of the two patients complained of periodically occurring
difficulties in defecation, requiring laxatives. In another 2 patients of the control group, signs of 1st-
degree anal sphincter insufficiency persisted one year after hemorrhoidectomy, which reduced the
quality of life but did not limit its social activity.

The study of quality of life was conducted in 47 patients of the main group and 41 patients of the
control group, which constituted 52.8% and 56.9% of their total number. Among them, patients with
stage 4 hemorrhoids of average age prevailed.

The average values of the initial indicators characterizing the physical component of health in the
main and control groups were: 56.8+1.5 and 58.5+1.0, respectively (p>0.05). There was also no
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statistically significant difference in the initial level of the psychological component of health (61.5+1.5
and 59.8+1.5, p>0.05).

Conclusion

Thus, the increase in such indicators as the physical and psychological components of health, as
well as the overall quality of life in the main group of patients, was significantly higher than in the
control group and amounted to: 18.1, 10.2, 14.3 versus 7.3, 6.8, 7.1 respectively.

Thus, the use of hemorrhoidectomy with lateral ultrasound dissection in a cutting pattern is
accompanied by less pronounced morphofunctional disorders compared to electrochemical excision of
hemorrhoidal nodes, due to the reduction of mechanical and thermal effects on tissues, which is
confirmed by the results of histological examination and balloon-graphic manometry.

Conclusions. Hemorrhoidectomy with lateral ultrasound dissection in a cutting pattern is
accompanied by significantly less pronounced disorders in the contractile activity of the rectal obturator
apparatus compared to the electrochemical dissection of hemorrhoidal nodes. Changes in the average
indicators of intraanal resting pressure and voluntary contraction of the sphincter after its execution did
not reach statistical significance. At the same time, after Milligan-Morgan's operation using
electrocoagulation, a decrease in the average value of the intraanal pressure of the voluntary contraction
of the sphincter was noted by more than 33% of the initial value (p<0.05).

References

[1] S. R. Brown, J. P. Tiernan, and A. J. M. Watson, “Energy devices versus conventional excisional
hemorrhoidectomy: Short-term outcomes analysis,” Colorectal Disease, vol. 22, no. 11, pp. 1684—
1692, 2020.

[2] A. A. Sazonov, N. A. Maistrenko, P. N. Romashchenko, and I. A. Makarov, “Comprehensive
assessment of hemorrhoidectomy with lateral ultrasound dissection in the ‘cut’ mode,” Bulletin of
the Russian Military Medical Academy, vol. 23, no. 3, pp. 17-22, 2021.

[3]J. Wang, B. Zhao, and Y. Li, “Ultrasonic scalpel versus LigaSure hemorrhoidectomy: Randomized
clinical trial,” International Journal of Surgery, vol. 92, p. 106042, 2021.

[4] N. A. Maistrenko et al., “Hemorrhoidectomy using modern high-energy devices: The effectiveness
of ultrasonic techniques,” Vestnik khirurgii im. I. I. Grekova, vol. 181, no. 4, pp. 45-52, 2022.

[5] V. P. Sazhin and A. A. Korneev, “Early postoperative pain and wound healing after ultrasonic
hemorrhoidectomy,” Techniques in Coloproctology, vol. 26, no. 8, pp. 623-630, 2022.

[6] H. Zhang, X. Chen, and P. Liu, “Comparison of postoperative complications after ultrasound and
monopolar hemorrhoidectomy,” BMC Surgery, vol. 23, p. 118, 2023.

[7] “Hemorrhoidectomy with lateral ultrasound dissection in cutting mode in patients with stages 3—4
hemorrhoids,” Koloproktologia, vol. 23, no. 2, pp. 85-92, 2024.

[8] A. G. Ardanakin, “Justification of the effectiveness of hemorrhoidectomy with lateral ultrasound
dissection in a cutting mode,” Cand. Med. Sci. dissertation abstract, S. M. Kirov Military Medical
Academy, Saint Petersburg, Russia, 2025.

[9] C. Milito, G. Gargiani, and G. Cortese, “Randomized trial comparing LigaSure hemorrhoidectomy
with conventional excisional hemorrhoidectomy,” Diseases of the Colon & Rectum, vol. 45, no. 9,
pp. 1252-1257, 2002.

[10] A. Mastakov, A. Buettner, and S. Hoelzer, “LigaSure versus Milligan—Morgan hemorrhoidectomy:
A prospective randomized study,” Techniques in Coloproctology, vol. 12, no. 2, pp. 145-149, 2008.

[11] A. T. Jayne, S. R. Brown, and N. J. Radcliffe, “Randomized clinical trial of LigaSure versus
conventional hemorrhoidectomy,” British Journal of Surgery, vol. 89, no. 4, pp. 428-432, 2002.

[12] C. Nienhuijs and O. de Hingh, “Pain after conventional versus LigaSure hemorrhoidectomy: A
meta-analysis,” International Journal of Colorectal Disease, vol. 25, no. 3, pp. 341-349, 2010.

[13] A. Gravie, M. Lehur, J. Huten, et al., “Stapled hemorrhoidopexy versus Milligan-Morgan
hemorrhoidectomy: A prospective randomized trial,” Annals of Surgery, vol. 242, no. 1, pp. 29-35,
2005.

Copyright © 2026 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium provided 167
the original work is properly cited.


http://creativecommons.org/licenses/by/4.0)

International Journal of Integrative and Modern Medicine

[14] A. S. Shanmugam, M. Thaha, J. C. Rabindranath, et al., “Systematic review of randomized trials
comparing rubber band ligation with excisional hemorrhoidectomy,” British Journal of Surgery, vol.
92, no. 12, pp. 1481-1487, 2005.

[15] A. L. Sun and H. L. Yang, “Clinical outcomes of ultrasonic scalpel hemorrhoidectomy compared
with conventional methods,” World Journal of Gastroenterology, vol. 20, no. 44, pp. 16817-16823,
2014.

Copyright © 2026 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium provided 168
the original work is properly cited.


http://creativecommons.org/licenses/by/4.0)

