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Abstract. Holmium energy is delivered to the tissue by means of flexible quartz fibers
containing a small amount of water and is released in short pulses. The absorbing chromophore
for holmium energy is water. The wavelength of 2140 nm and the penetrating ability into the
pancreatic tissue to a depth of 0.5 mm provides the necessary effect. At the same time, the further
spread of energy is prevented by the presence of cellular and extracellular fluid, which in turn
prevents the development of a deep thermal tissue effect [4]. Due to the presence of a large
amount of water in the pancreatic tissue and, accordingly, excellent thermal conduction, the
surgeon is given the opportunity to apply both ablation and coagulation. The pulse mechanism of
energy delivery also contributes to the process of tissue vaporization. Moreover, hemostasis is
achieved independently of the coagulation profile of the patient, which is ideal for patients
undergoing anticoagulant therapy [4].
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INPUMEHEHUE JIABEPHOM 9HYKJIIEAIIUA B KIMHUKE «MEJI APT I'PYIIII»
INPU JIEYEHUU IMAIIMEHTOB C I[OBPOKA‘IECTBEHHOI?'I TUNEPILIABUEN
HPE)ICTATE.JII)HOI71 KEJIE3bI

Anuomauuﬂ. 3H€p2u}l 20IbMUsL  OOCMABIAEMCA 6 MKAHU nocpedcmeom 2UbKUX
K8APYeBbIX BOJIOKOH, COOepHCaujux HeboIbuoe KOoauyecmeo 600bl, U BblC8000IHCOAemCs
KOpOMKUMU UMNYTIbCAMU. HOZJZOLL;QIOWMM XpOMO¢0pOM ons IHEpcUU COTIbMUA ABTIAEMCA 600d.

Jnuna eonnst 2140 um u nponuxarowas cnocOOHOCMb 8 MKAHb NOONHCETYOOUHOU Jcele3bl
Ha enyouny 0o 0,5 mm obecneuusarom neobxooumviti 2¢hhexm. Ilpu smom Oanvuetiwemy
pPacnpocmpaneHuro SHepcuu npeninmcmeyent Haiudue KJIemMOYHOU U BHEKIEMOYHOU ofcudkocmu,
umo, 6 c60l 0uepedb, npedomspawaenm pazeumue 21yY00K020 MePpMU4ecKo20 6030elcmeaus Ha
mxanu [4]. Bracooaps nanuuuro 6016u1020 KOIULECmMEa 800bl 8 MKAHU NOOHCENYOOUHOU Hcelle3bl
u, CcCoomeeniCme€eHHo, OMAUYHOU menﬂonpoeodnocmu, xupypey npedocmaeﬂﬂemc;z
6O3MOICHOCNb NPUMEHAMb KAK a5ﬂﬂl{u10, maxk u KoacynAyuro. HMI’llebCHblI:i Mexanusm nooaqu
dHeEpcUuUu makodHce cnoco6cm6yem npoyeccy ucnapeHus mkaneu. bonee moceo, cemocmas
docmueaemcs: He3asuUcumo om NpoQuis Koazyrsayuu nayueHma, 4mo uoeaibHo nooxooum s
NayueHmos, NOAY4arwux aHMuUKoa2yIaHmuyo mepanuio [4].

Knroueevie cnosa: ﬂo6poxauecm6eﬂﬁaﬂ cunepniasusl npedcmameﬂbﬁoﬁ Jceesnl
(AI'TDK); Duykneayus npeocmamenvroul kceneszvl 2oabmuesvim nazepom (OIJII); Jlazepnas
xupypeust;,  Yponoeus;, Manounsasusnoe newenue;, Crkopocms moueucnyckanus (Qmax);
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Mesicoynapoonas wkana oyenku cuMnmomos 3abonesanusi npeocmamenvrotl sxcenesvl (IPSS);
Kauecmeo orcusznu (Qol).

Introduction

Benign prostatic hyperplasia (BPH) is a common condition among men over 40 years of
age. This condition is characterized by a variety of clinical manifestations, most of which have a
negative impact on the patient’s quality of life. Lower urinary tract symptoms (LUTS) due to
BPH affect more than 20% of American men aged 30 to 79 years, or approximately 15 million
men.

The prevalence of LUTS/BPH increases with patient age and reaches 80% among men
over 70 years of age.

With holmium laser enucleation, the laser fiber is located at the distal end of the
endoscope, which allows you to control the laser fiber and the resectoscope tube simultaneously.

The first stage of holmium enucleation of the pancreas is the implementation of incision
at 17 and 19 hours of the conventional dial and then enucleation of the middle lobe of the
pancreas is carried out.

Later, the technique of bilobar enucleation and en-bloc enucleation was developed,
which, according to some authors, is preferable. Once hemostasis is complete, the enucleated
tissue is morcellated and removed [7].

Several studies have assessed the effectiveness of HoLEP based on patient characteristics
such as age and pancreatic volume. The effectiveness and safety of surgical intervention in
patients with large pancreatic volume (more than 100 g) was confirmed in 2000.

Moreover, the effectiveness of the procedure was comparable to open surgery, while
perioperative morbidity was lower in the group of patients who underwent HoLEP [17-20]. In
2007, the results of a 5-year follow-up of patients with large prostates included in a randomized
comparative study of laser enucleation of the prostate and open prostatectomy were published.

The authors noted a significant difference in the AUASA questionnaire, Qmax and
residual urine volume in favor of the group of patients who underwent HoLEP. The authors did
not note a significant difference in the incidence of complications [18]. Later M. Kim et al.
published the results of a retrospective study examining the use of holmium laser in patients with
very large pancreatic volumes (more than 200 g). And in this work, the authors noted the
advantage of HOLEP. The studied outcome indicators according to the questionnaire (IPSS and
Qmax) after 6 months of observation were comparable with similar indicators in the group of
patients with moderate (100-200 g) and small (less than 100 g) pancreatic volume. During the
work, it became clear that a large volume of the pancreas leads to an increase in operation time, a
higher incidence of transient dysuria, a longer duration of bladder catheterization and
hospitalization. However, as in all previous studies, the authors did not note an increase in the
incidence of complications such as bleeding requiring blood transfusion, reoperation and/or
conversion to TURP [21]. The main conclusion was the emergence of recommendations for the
safe and effective use of holmium laser energy in patients with very large pancreatic volumes. At
the same time, there is no doubt that the surgeon has significant experience in performing such
an intervention, which allows for more clear guidance during surgical treatment [18-22]
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Purpose and task: to compare the methods of electroenucleation and laser enucleation
(holmium) of pancreatic hyperplasia according to literature sources and our own observations.

Materials and methods: 450 patients with benign pancreatic hyperplasia took part in the
study; of these, 300 patients underwent holmium laser enucleation of the prostate (HoLEP), 150
underwent monopolar enucleation. The follow-up period for all patients was 1 month. We
assessed the IPSS (International Prostate Symptom Score) questionnaire, the quality-of-life index
(QoL), the maximum volumetric urine flow rate (Qmax) and the volume of residual urine before
surgery and one month after it.

Research results and discussion. In the group of patients who underwent HOLEP (n =
300), the IPSS questionnaire score before surgery averaged 15.6+4.2 points, and 1 month after
surgery — 10.8+2.6; quality of life index — 4+0.6 and 2.7+1, respectively; Qmax — 5+£0.9 and
11.7£3.6 ml/s, respectively; the volume of residual urine is 60.4+32 and 14.5+17 ml,
respectively.

The average duration of enucleation was 50.1+13.7 minutes, morcellation — 30.8+£17.2
minutes; the average weight of the removed tissue was 80.7+20.8 g. The duration of bladder
drainage with a urethral catheter was on average 24 hours, the duration of hospital stay was 3
days. Surgical technique Short-term (up to 3 months) stress urinary incontinence was observed in
32 (7.1%) patients. In 1 case, damage to the ureteral orifice was recorded, which was intimately
adjacent to the middle lobe of pancreatic hyperplasia (prostate volume was 176 cm3), and
therefore drainage of the upper urinary tract on the left was performed with a catheter-stent for 2
weeks.

After removal of the drainage, urodynamics were completely restored. In the group of
monopolar enucleations of pancreatic hyperplasia (n= 150), the preoperative indicators were as
follows: average score on the IPSS questionnaire — 18.9+5.5; QoL — 4.34+0.9; Qmax — 8.28+ 3.1
ml/s; volume of residual urine — 30 + 40 ml. The average duration of the operation was 130
minutes; the average weight of the removed tissue was 66 g. The duration of the catheter stay
was on average 48 hours, the postoperative bed-day was 8.2 days. Intraoperative bleeding
occurred in 2 cases; in one of them, blood transfusion was required, but its need was more likely
due to aggravated somatic status. Short-term observation data (after 1 month) were as follows:
average score on the IPSS questionnaire — 12.5+3.1; QoL — 4.3+£0.7; Qmax increased to 2.8+3.8
ml/s, and the volume of residual urine decreased to 10+8 ml. The incidence of short-term urinary
incontinence was 4%. The data obtained indicate the same comparative effectiveness of
endoscopic enucleation methods. We did not detect a statistically significant deviation for any of
the parameters (p>0.04).

Conclusion

Today, a large number of different laser surgical systems are available for use, differing
in the types of laser energy used. Surgical treatment of BPH can be carried out by any of the
laser surgery methods described in this article. Until recently, the most popular, safe and
effective methods were to perform HoLEP using respectively holmium laser energy and 532 nm
PEF using KTP laser energy. The disadvantages of these methods are well known and studied:
long learning curve for HoLEP and long operative time for KTP.
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The effectiveness of HOLEP has been well studied through studies using this technique,
including numerous randomized controlled trials.

Promising results were first presented in 1998 by P.J. Gilling et al. The researchers
reported a prospective study of 64 patients with a mean pancreatic volume of 73 cm. Moreover,
after surgical treatment, the authors noted a statistically significant improvement in the
maximum urinary flow rate (Qmax) [8]. The largest retrospective study examining the results of
holmium laser enucleation of the pancreas involved 1065 patients. Improvement in peak urinary
volumetric flow rate increased by 157-470%, while residual urine volume was reduced by at
least 80% [9].

Of no small importance in the context of assessing the effectiveness of the performed
surgical techniques was the use of validated international questionnaires, such as IPSS, IEF,
QoL. According to the above questionnaires, the final score sometimes improved by 70% [9-16].
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