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Various minimally invasive techniques are widely used in the treatment of stage I-II chronic hemorrhoids
(CH), including rubber band ligation (RBL), transanal hemorrhoidal dearterialization (THD), laser vapor-
ization (LV), among others. Bipolar vaporization (BPV) is a novel and promising method of thermal tissue
destruction using the EK-300M (Svarmed, Ukraine) bio-welding generator. Its effectiveness compared to other
techniques remains insufficiently studied.

OBJECTIVE — to compare the outcomes of treating complicated stage I-II CH using four minimally invasive tech-
niques (BV, LV, THD, RBL) and to determine their priority ranking.

MATERIALS AND METHODS. The study included 118 patients (67 men and 51 women, aged between 19 and 70
years; the mean age was 43.1+12.5 years) with symptomatic stage I-II CH resistant to conservative therapy.
Patients were divided into four groups according to the applied method: BPV (n=32), LV (n=21), THD (n=23),
and RBL (n=42). The following parameters were assessed: duration of the procedure, frequency of intraop-
erative complications, dynamics of symptoms (pain, prolapse, bleeding, itching, soiling), recurrence rate, and
patient satisfaction at 12-month follow-up.

Resurrs. All techniques demonstrated an adequate level of effectiveness and safety. The 12-month recurrence rates
were BPV — 3.1 %, LV — 4.8%, THD — 13 %, and RBL — 26.2 %. The highest satisfaction level (8—9 points) was observed
in the BPV and LV groups (> 90 % of patients). BPV and LV showed the best clinical efficacy and stability of outcomes.
THD ranked third in terms of effectiveness, while RBL had the lowest priority due to the high recurrence rate.
Concrusions. Considering clinical outcomes, availability, and cost, bipolar vaporization can be recommended
as a priority method for the treatment of stage I-II CH. Further multicenter studies are needed to confirm its
long-term efficacy.
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Chronic hemorrhoidal disease (CH) remains one of
the most common anorectal conditions worldwide.
According to a national epidemiological study in
China, the standardized detection rate of hemor-
rhoids was 17.7 % among men and 43.7% among
women [17]. The prevalence varies across different
countries: in the USA, recent data indicate a rate
of 13—16 % of the population [9, 12, 20], while in
Austria it reaches 39 % [30]. The highest incidence
is observed in the 45—-65 age group; up to 50 % of
individuals over 50 years old have experienced
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symptoms of hemorrhoidal disease [15, 30]. Ad-
ditionally, screening colonoscopies detect hemor-
rhoids in 38—39 % of patients, with more than half
of these cases (55 %) being asymptomatic [27, 30].

According to the Goligher classification [7,
16], the majority of patients present with stage I
(72.89 %) or stage 11 (18.42%) CH, while stages
IIT and IV are much less frequent, accounting for
8.16 % and 0.53 % of cases, respectively [30].

It is well known that the current treatment strat-
egy for CH is based on a stepwise approach — from
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conservative to surgical interventions [5, 10, 12,
34]. While conservative therapy remains a manda-
tory component for all stages of CH, most patients
with stage I-1II disease who fail to achieve stable
results with medical management require minimal-
ly invasive procedures.

Among the most commonly used minimally inva-
sive techniques are rubber band ligation (RBL) [29],
sclerosing injections (SI) [14], transanal hemor-
rhoidal dearterialization (THD) [35], endovascular
embolization of the superior rectal artery (Embor-
rhoid therapy) [6], and various thermal tissue de-
struction methods, including infrared photocoagula-
tion [32], laser coagulation [22, 23], radiofrequency
ablation [21, 22], and bipolar coagulation [31].

These techniques aim to reduce the vascularity of
hemorrhoidal tissue, remove excess tissue, and min-
imize prolapse through ablation or fixation of hem-
orrhoidal cushions to the rectal wall. Despite their
proven clinical efficacy, most of these techniques
have certain limitations, including the potential for
postoperative pain, the need for repeat procedures,
risk of recurrence, technical complexity (particu-
larly in THD and Emborrhoid therapy), and high
equipment costs [5, 9, 10, 13, 33].

The lack of consensus regarding the optimal
treatment modality for stage I-1T CH necessitates
further clinical research in this area.

Among new approaches, tissue vaporization tech-
niques have attracted growing interest. They are al-
ready widely used in urology [8, 18], gynecology [3],
and in the treatment of lower limb varicose veins [1].
Due to their technical characteristics and method of
energy delivery, this approach could potentially be ef-
fective in the treatment of hemorrhoidal disease. How-
ever, according to the available literature, experience
with the use of vaporization specifically in proctology
has not yet been documented, which underscores the
relevance of further research in this area.

OBJECTIVE — to compare the outcomes of treat-
ment for complicated stage I-II chronic hemor-
rhoidal disease using minimally invasive techniques,
including bipolar vaporization, and to determine
the priority ranking of these methods.

Materials and methods

The study included 118 patients with complicated
chronic hemorrhoidal disease (CH) resistant to con-
servative treatment: 41 patients with stage I CH
(34.7 %) and 77 patients with stage IT CH (65.3 %).
The cohort consisted of 67 men and 51 women,
aged between 19 and 70 years; the mean age was
43.1£12.5 years. The distribution of patients by
treatment method and CH stage is shown in Table 1.
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There were no statistically significant differences
between the study groups in the distribution of CH
stages (p=0.586).

An original method for bipolar vaporization of
hemorrhoidal nodes was applied in this study, using
the EK-300M bio-welding generator developed in
Ukraine («Svarmed») [5].

Inclusion criteria:

symptomatic stage I-II chronic hemorrhoidal
disease according to Goligher’s classification |7,
16], resistant to conservative treatment;

age > 18 years;

absence of severe comorbidities (ASA class IV);
signed informed consent for surgical treatment
and outpatient follow-up during the postopera-
tive period.

Exclusion criteria:

history of infectious or undifferentiated colitis
within the last 6 months prior to screening;
malignancies of the rectum or anal canal;
inflammatory diseases of the rectum; exacerba-
tion of other chronic gastrointestinal diseases
(pancreatitis, cholecystitis, hepatitis, gastritis,
colitis) or acute surgical conditions;

logistical issues (missed follow-up appoint-
ments), non-compliance with the planned diag-
nostic and treatment schedule.

The effectiveness of bipolar vaporization of hem-
orrhoidal nodes was assessed based on parameters
defined for hemorrhoidal disease treatment in the
international Delphi study [34].

The primary endpoint was the «Hemorrhoid
Symptoms» domain, which included pain, prolapse,
itching, soiling (minor discharge of mucus, liquid
stool, or perianal skin soiling), and bleeding (pres-
ence of blood in the stool during defecation).

Secondary endpoints included «Complications»
(fecal incontinence, abscess, urinary retention, anal
stenosis, and fistula), «Recurrence», and «Satisfac-
tion» (patient satisfaction with surgical outcomes).

Table 1. Distribution of patients by treatment
method and CH stage

Group Stage ICH Stage IICH Total
Bipolar vaporization 10(31.3%) 22(688%) 32
Laser vaporization 6(28.6%) 15(714%) 21
Rubber band ligation 18 (429%) 24(571%) 42
Transanal hemorrhoidal o o
dearterialization 7(304%) 16(696%) 23
Total 41 (347%) 77(65.3%) 118
37
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The «Hemorrhoid Symptoms» domain was as-
sessed using a 0—9 point scale (0 — no symptoms,
9 — maximum severity), as well as by the frequency
of occurrence in the study groups. In the baseline
characteristics (preoperative), both the symptom
score and frequency were presented. During follow-
up, only the frequency was reported due to the low
incidence of symptoms at later time points, which
made it inappropriate to calculate mean scores.

The «Complications» domain was assessed as fol-
lows: fecal incontinence — using the Wexner Scale
[19]; abscess and anal stenosis — based on physical
examination findings; urinary retention — diag-
nosed by ultrasound; fistula — diagnosed by MRI in
cases of inconclusive physical examination.

The «Satisfaction» domain was evaluated on a 0
to 9-point scale (0 — no satisfaction with the surgery,
9 — maximum satisfaction with surgical outcomes).

The «Recurrence» domain was defined as the re-
appearance of the patient’s initial symptoms.

The timing of assessments for the «Symptoms» and
«Satisfaction» domains was preoperatively (baseline)
and at 7 days, 6 months, and 12 months post-proce-
dure. Abscess and urinary retention were assessed at 7
days post-procedure; anal stenosis, fecal incontinence,

and fistula — at 12 months. The «Recurrence» domain
was evaluated at 6 and 12 months post-procedure.

Statistical analysis was performed using IBM
SPSS Statistics 22.0.

For comparison of two independent samples,
Student’s t-test was used for normally distributed
variables, and the Mann—Whitney U test was used
for non-normally distributed variables. For paired
(dependent) samples, the Wilcoxon signed-rank
test was used. For comparison of quantitative vari-
ables across more than two groups, analysis of vari-
ance (ANOVA) was applied. Categorical variables
were compared using the chi-square (y?) test or
Fisher’s exact test, as appropriate.

The null hypothesis was rejected when p <0.05.

Results

The baseline characteristics of the patients were
compared across the study groups. No statistically
significant differences were found in age, sex, BMI,
disease duration, history of thrombosed hemor-
rhoids, or severity of hemorrhoid-related symptoms
(all p>0.05), confirming the homogeneity of the
groups at baseline (Table 2).

Table 2. Baseline characteristics of patients with stage I-1I chronic hemorrhoidal disease

Parameter BPV (n=32) LV (n=21) RBL (n=42) THD (n=23) Total (n=118)
Age, years 43.3+14.7 45.0+8.8 41.0+11.5 447139 43.1+12.5
Male 19 (59.4 %) 11 (54.4%) 23 (54.8 %) 14 (60.9 %) 67 (56.8 %)
Female 13 (40.6 %) 10 (47.6 %) 19 (45.2 %) 9(39.1%) 51 (43.2%)
BMI, kg/m? 27.4+338 23.7+33 25.7+7.6 253+5.4 257+5.8
Disease duration, years 6.8+t4.5 9.0+39 7.6+3.1 93+4.4 79+39
History of thrombosed hemorrhoids 14 (43.8 %) 6 (28.6 %) 16 (38.1 %) 11 (47.8%) 71 (60.2%)
Hemorrhoid symptoms domain
Pain 18 (56.3 %) 16 (76.2 %) 31(73.8%) 15(65.2%) 80 (67.8%)
Pain score 27+14 28*1.3 26*1.3 27£0.9 2712
Prolapse 22 (68.8%) 11 (52.4%) 30 (71.4 %) 13 (56.5 %) 76 (64.4 %)
Prolapse score 46+1.3 35£0.5 43+13 45+13 43+1.2
Itching 9(28.1%) 5(23.8%) 11 (26.2%) 7(30.4%) 32 (27.1%)
Itching score 28+0.7 32+08 3.5+0.7 31+07 32+07
Soiling 8(25.5%) 6 (28.6 %) 12 (28.6 %) 6 (26.1 %) 32 (27.1%)
Soiling score 31+08 33%08 3.3%0.6 34%0.6 33+0.6
Bleeding 32 (100.0 %) 21 (100.0 %) 42 (100.0 %) 23 (100.0 %) 118 (100.0 %)
Bleeding score 47+11 43+11 4612 47+1.4 46+1.2

Note. Categorical variables are presented as the number of cases and percentage, while quantitative indicators are presented as M+SD.
Symptom scores were calculated for patients with the respective symptoms.
No statistically significant differences were observed between groups for any baseline parameters (all p>0.05).
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Analysis of key intraoperative and postoperative
indicators revealed certain specific features associat-
ed with each of the four surgical techniques (Table 3).

The duration of surgery was significantly shorter
in the RBL group (8.5 7.2 min), which is expect-
ed given the technical simplicity of this procedure.
For the other techniques (BPV, LV, THD), the
average duration ranged from 41.1 to 44.3 min-
utes, with no significant differences between these
groups (p <0.001 vs. RBL).

Intraoperative blood loss was also minimal in the
RBL group (1.6 + 1.4 mL) due to the absence of tis-
sue dissection and the controlled mechanical effect
on hemorrhoidal tissue. BPV, LV, and THD showed
comparable blood loss levels (6.5-8.3 mL), which
were not clinically significant and did not require
additional hemostatic measures (p <0.001 vs. RBL).

The incidence of submucosal hematomas ranged
from 9.5 % to 34.8 %, with no statistically signifi-
cant differences between groups (p=0.115), indi-
cating a favorable safety profile for all techniques
when performed with proper technique.

Postoperative analgesic requirements were mod-
erate across all groups. The number of ketorolac
doses administered during the first and second post-
operative days did not differ significantly between
groups (p>0.26), indicating comparable levels of
postoperative pain.

It is noteworthy that both the average length of
hospital stay and the duration of temporary disability
were significantly lower in the RBL group (0.4%0.5
days and 2.6 + 0.5 days, respectively), consistent with
the outpatient nature of this procedure. In the BPV,
LV, and THD groups, these values were approximate-
ly 2.1-2.3 days for hospitalization and 5.6-5.8 days
for temporary disability (p<0.001 vs. RBL).
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Thus, the analysis of intraoperative and postop-
erative outcomes demonstrates that all techniques
offer a favorable safety and low-trauma profile. RBL
ensures the shortest intervention time and fastest
recovery of work capacity, although further evalu-
ation is needed regarding its long-term outcomes.

A comparative analysis of the dynamics of the
«Hemorrhoid Symptoms» domain revealed certain
differences between the treatment groups (Table 4).

Thus, in the long term, bipolar vaporization and
laser vaporization provided the best control of this
key symptom of chronic hemorrhoids, showing
more stable results in preventing recurrent bleeding
compared to RBL and THD.

The dynamics of the «Satisfaction» domain in-
dicators demonstrated a clear positive trend in all
groups (Figure).

At one week post-treatment, mean satisfaction
scores were comparable across all groups (6.7—
7.1 points, p=0.084), reflecting minor between-
group differences in the early postoperative period.

At 6 months, a clear trend toward increasing sat-
isfaction was observed in all groups, with the high-
est mean scores recorded in the LV group (8.7 +0.5
points) and the BPV group (8.3 +0.7 points), sig-
nificantly exceeding the scores in the RBL group
(7.7£1.5 points, p=0.010). The distribution of
scores showed that in the BPV group, 43.8 % of pa-
tients rated their satisfaction at the maximum level
(9 points), with an additional 46.9 % rating it at 8
points, whereas in the RBL group, only 33.3% of
patients gave a score of 9 points.

At 12 months, this dynamic remained stable:
the highest scores were again observed in the BPV
group (8.3 +0.7 points) and the LV group (8.2+1.0
points), with significantly lower scores in the RBL

Table 3. Comparison of key intraoperative and postoperative parameters in patients with stage I-1I
chronic hemorrhoidal disease according to surgical technique

Parameter BPV (n=32) LV (n=21) RBL (n=42) THD (n=23) p (overall)
Duration of surgery, min 44.3£7.1* 42.4+6.5% 8.5+72 41.1£38* <0.001
Intraoperative blood loss, mL 8.3+3.7* 8.1+3.0% 1.6+1.4 6.5+3.2*% <0.001
Submucosal hematomas 7(219%) 5(23.8%) 4(9.5%)* 8(34.8%) 0.115
Number of ketorolac doses
Day 1 1.4+09 1.8+0.5 19+17 1.5+0.5 0.268
Day 2 1.8+0.8 1.9+0.6 2.0+0.8 1.7+0.5 0.310
Hospital stay, days 2.3+0.5% 21+0.4* 04+05 22+0.7* <0.001
Duration of temporary disability, days 58+0.7* 56+0.7% 26£0.5 57+0.8* <0.001
Note. p-value (overall) — based on ANOVA or chi-square test.
* The difference from the RBL group is statistically significant (p <0.05).
* The difference from the THD group is statistically significant (p <0.05; Bonferroni correction).
General Surgery 3azansuaxipypein © 2025 ¢ Ne2 (13) 39
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Table 4. Frequency of <Hemorrhoid Symptoms»
domain indicators over time (by treatment group
and control time points), %

BPV LV RBL THD

W 1 week ] 6 months | 1 year

8.7
83 83 8.2 8.2 77

7.7
6i| | 7I8 7I
BPV LV RBL THD

Score

Symptom ( _35) (n=21) (n=42) (n=23) P
Pain
Preoperative  56.3 76.2 73.8 652 0.334
1 week 65.6 61.9 69.0 609  0.904
6 months 0.0* 4.3* 14.3 4.3*  0.034
12 months 0.0* 4.3% 26.2 13.0*  0.018
Prolapse
Preoperative  68.8 71.4 5741 69.8  0.568
1 week 0.0 0.0 0.0 0.0  1.000
6 months 0.0* 4.8 14.3 43*  0.034
12 months 3.1 4.8 26.2 13.0  0.018
Itching
Preoperative  28.1 23.8 26.2 304 0964
1 week 9.4 14.3 16.7 174 0.802
6 months 0.0* 0.0* 21.4 43  0.002
12 months 9.4 14.3 31.0 13.0  0.080
Soiling
Preoperative  25.0 28.6 28.6 261 0.985
1 week 313 333 35.7 26.1 0883
6 months 3.1* 4.8 14.3 43 0245
12 months 3.1* 4.8 26.2 13.0 0.018
Bleeding
Preoperative 100.0  100.0  100.0  100.0 1.000
1 week 0.0* 0.0* 24 0.0+ 0.610
6 months 0.0* 0.0* 16.7 8.7% 0.026
12 months 341 4.8 21.4 87  0.054

Note. p-values between groups calculated using 2 test

or Fisher’s exact test.

* The difference from the RBL group is statistically significant
(p<0.05).

Table 5. Recurrence rate by groups at 6 and 12 months
post-procedure

Time point BPV LV RBL THD p
6 1
6 months 0 0 (143%) (43%) 0.034
1 1 1 3
L2months 3 00y (48%) (262%) (13.0%) 018
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Figure. Mean «Satisfaction» scores over time
in the study groups

group (6.8=2.0 points, p=0.001). The analysis of
score distribution further confirmed these trends: in
the BPV group, 43.8 % of patients maintained the
maximum satisfaction score (9 points), and another
46.9 % rated their satisfaction at 8 points, while in
the RBL group, only 28.6 % of patients gave a score
of 9, and more than 30 % of patients reported scores
of <6 points.

Thus, the analysis of patient satisfaction demon-
strates that bipolar vaporization and laser vapor-
ization provide the highest and most stable level of
subjective satisfaction in the long-term follow-up
period. Despite the rapid recovery of work capac-
ity after RBL, a significant proportion of patients
reported lower satisfaction scores, which is likely
associated with the higher rate of symptom recur-
rence. Analysis of hemorrhoid recurrence rates at 6
and 12 months post-treatment revealed clear inter-
group differences (Table 5).

At 6 months, no recurrences were observed in the
BPVP and LV groups (0 %), while the THD group
had 1 case (4.3 %), and the RBL group had a recur-
rence rate of 14.3 % (p=0.034 between groups).

At 12 months, the trend remained consistent:
the lowest recurrence rates were seen in the BPVP
(3.1 %) and LV (4.8 %) groups, with the THD group
showing 13.0 % and the RBL group demonstrat-
ing the highest rate at 26.2% (p=0.018 between
groups). Thus, RBL showed the highest recurrence
rate, reflecting the lower long-term clinical stability
of this technique for treating stage 11 hemorrhoids.

Opverall, the results confirm that bipolar vaporiza-
tion and laser vaporization provide the most dura-
ble effect in preventing symptom recurrence, while
THD delivers intermediate results, and RBL carries
a significantly higher risk of recurrence in the long-
term follow-up. It should be noted that no compli-
cations specified in the corresponding domain were
recorded in any of the groups during the study.
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Discussion

Chronic hemorrhoids remain a significant medical
and social issue due to their high prevalence and
considerable impact on patients’ quality of life [12,
17, 30]. The majority of patients present with stage
I (72.9 %) or stage II disease (18.4 %), while stage
IIT-1V cases are relatively rare [30]. Patients with
persistent symptomatic stage I-1I CH who are re-
fractory to conservative therapy typically require
minimally invasive treatment [5, 35].

In modern clinical practice, methods such as
RBL, SI, THD, and emborrhoid therapy are com-
monly employed for stage I-11 CH [11, 24, 28, 35].
While these techniques show high efficacy, they are
associated with certain limitations, including post-
operative pain, recurrence risk, need for repeated
procedures, and, in some cases, the requirement for
advanced technical equipment (THD, emborrhoid
therapy) [11, 24, 28, 35].

Thermal destruction techniques — laser coagula-
tion, radiofrequency ablation, and bipolar coagula-
tion — achieve good outcomes in reducing prolapse
and vascularization of hemorrhoidal tissue but re-
quire costly equipment and carry risks of compli-
cations such as scarring and stenosis [10, 23, 25].
Infrared photocoagulation demonstrates relatively
modest long-term efficacy (75-80% at 1 year)
[4, 26].

A novel thermal destruction technique — BVP
using the EK-300M — was recently introduced for
the treatment of stage I-1I CH [5]. In the pres-
ent study, we conducted a comparative analysis of
BPV versus other popular techniques: LV, THD,
and RBL.

All studied methods demonstrated an accept-
able safety profile. Procedure time was shortest
in the RBL group, while the most stable symptom
dynamics were observed in the BPVP group. At
12 months post-treatment, residual pain, prolapse,
itching, and bleeding were less frequent in the BPV
group than in the THD and RBL groups and com-
parable to LV. Recurrence rates were lowest in the
BPV group (3.1 %) and LV group (4.8 %), where-
as higher rates were observed in the THD group
(13%) and especially in the RBL group (26.2 %),
consistent with published data on the elevated re-
currence risk following RBL [24].

Patient satisfaction was highest in the BPV and
LV groups, with more than 90 % of patients report-
ing scores of 8—9 at 12 months. Compared to litera-
ture reports on other thermal destruction methods
[10, 23, 25], the outcomes for BPV were compara-
ble or superior, with minimal blood loss (8.3 +3.7
mL), short postoperative recovery, and sustained
symptom resolution.
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Importantly, in terms of clinical efficacy, BPV is
at least equivalent to LV, and given the lower cost
of equipment and consumables, as well as the sim-
plicity of the technique and availability of devices,
it offers a higher potential priority for wider clinical
implementation.

According to our findings, THD ranks third
in priority, providing good clinical results but at
a higher cost and technical complexity. In contrast,
among the techniques analyzed, RBL demonstrated
the lowest priority for stage I-1I CH due to the
highest recurrence rate, despite its technical sim-
plicity and brief procedural duration.

Conclusions

The data obtained support the potential of BPV as
an effective and safe method for treating stage 1-11
CH. In our study, BPV appears highly suitable for
broader clinical use due to its balance of efficacy and
accessibility.

All evaluated minimally invasive methods (BPV,
LV, THD, RBL) provided an adequate level of ef-
ficacy and safety for stage I-11 CH. BPV and LV
showed the best clinical outcomes, with low recur-
rence rates and high patient satisfaction. Consider-
ing its lower cost, ease of use, and availability, BPV
can be recommended as a first-line option for the
treatment of stage I-1I CH. THD ranks third in
priority based on our data.

RBL should be considered a lower priority
method for this patient category due to its higher
recurrence rate. It should be noted that this study
has limitations — a relatively small sample size per
group, a single-center design, and a 12-month fol-
low-up period. Further multicenter studies with
larger patient cohorts and longer follow-up are re-
quired to definitively establish the role of BPV in
the comprehensive management of CH.
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L.S. Bilianskyi, 1. V. Voloshyn

Mas10iHBa3UBHI METOJUKU JIIKYBAHHS XPOHIYHOI'O I€MOPOIO
I—II crazii: pe3y/IbTaTH 3aCTOCYBAHHS TA IIPIOPUTETHICTD

JI. C. Binsncebkuii, 1. B. Boommn
Hamionanpuuit meguunuii yaiBepcuret iMetii O. O. Boromoubirs, Kuis

VY cy4dacHil KIiHIYHIA IPAKTHULL 3ACTOCOBYIOTH TaKi MAJIOiHBA3UBHI METOIUKH JIIKyBAHHA XPOHIYHOI'O FEMOPOIO
(XTI') I—II crynens, K JIryBaHHA JIATEKCHUMMU KiblpaMu (JIK), TpaHCaHaJIbHA TEMOPOIIAIbHA AeapTepiai3arisa
(IT ), nazepHa Bantopusaiis (JIB) Tomro. binonspHa sannopusauis (BI1B) € HOBOIO NEPCIIEKTUBHOIO METOIUKOIO
TEPMIYHOI IECTPYKL{i TKAHMH i3 3ACTOCYBAHHAM 6103BaAPIOBAILHOIO reHeparopa «EK-300M» («CapMmely, YKpa-
iHa). [i ePeKTUBHICTD MOPIBHAHO 3 iHITMMU METOAAMHU JI0Ci HEJOCTATHHO BUBYCHA.

MeTa — IOPIBHATU PE3Y/IBIATH JIKYBaHHs YCKIaHeHOro XI' I—II cryrieHs 3a JOIOMOI'0I0 YOTHUPHOX MaJIOiHBa-
3uBHUX MeTOAUK (BIIB, JIB, TTI, JIK) i BU3BHAYNTH iXHil PAHT IIPiIOPHUTETHOCTI.

Martepianu Ta MeTogu. V TOCIPKEHHs Oy0 3anydaeHo 118 mariieHTiB (67 JooBiKiB i 51 KiHKA BiKOM Bijl
19 no 70 pokis, cepeaHiit Bik — (43,1 +12,5) poky) i3 cumnroMarnyaum XI' I—II cTynieHs, pe3sucTeHTHHUM JIO
KOHCEPBATUBHOI Teparlil. ITallienTiB po3noAiIIN Ha YOTUPU I'PYIN 3AJIEKHO BiJ] 3aCTOCOBAHOI METOAUKMU: BITB
(n=32),JIB (n=21), TT] (n=23), JIK (n=42). OLiHIOBAIX TPUBAJICTb BTPYyYaHHS, YACTOTY iIHTPAONEPALITHUX
YCKJIQZIHEHDb, JUHAMIKY CUMITOMIB (Oi/Ib, IPOJIATIC, KPOBOTEYA, CBEPOLK, 3a0PYyAHEHHS), YACTOTY PELIUIUBIB,
piBEHDb 33JOBOJIEHOCT] JIIKyBAHHAM 4epe3 12 mic.

Pe3yabTraTy. YCi METOIMKH 316€3MEYIIN JOCTATHIN PiBEHb €(PEKTUBHOCTI T4 6€31E€YHOCTI. YaCTOTA PEITU/IUBIB
yepes pik cranoBwia: y rpymi BIIB — 3,1 %, y rpymi JIB — 4,8 %, y rpymi TIIL — 13 %, y rpymi JIK — 26,2 %. PiBeHb
33J0BOJIEHOCTI 6yB HaBUIUM (8—9 6aniB) y rpynax BIIB i JIB (> 90 % nanienTis). Meroau BIIB Ta JIB nipo-
JIEMOHCTPYBAJIN HANKPAIIly KIiHIYHY €(DEKTUBHICTS i CTiFIKiCTb pe3y/braris. 3a epektusHicTIO TT]] nocina Tpere
micue, a JIK — HalHIK4YE Yepe3 BUCOKY YACTOTY PELIU/IUBIB.

BHCHOBKH. 3 ypaxyBaHHAM KIHIYHUX PE3YNBTaTiB, JOCTYIIHOCT] T4 BAPTOCTI GIMIOIAPHA BAITOPU3ALLiS MOXKE
OyTU PEKOMEH/IOBAHA SIK IIPIOPUTETHA METOAMKA Jy1s1 JTiKyBaHHs XI'I—II cryniens. Heo6XigHO IpoBeCcTH 6arato-
LEHTPOBI JOCI/IPKEHHS 1S TiITBEP/PKEHHS TPUBAIO! €(DEKTUBHOCTI.

KiIro4o0Bi ¢j10Ba: XpOHIYHNI I'€MOPOH, 6IOsIpHA BAIIOPU3Allis, MAJIOIHBA3UBHI METO/IMKH, TPAHCAHAIbHA
Je3aprepianisantid, 1a3epHa BAIIOPU3ALLid, JI'yBAHHA JIATEKCHUMU KUIbLIAMM, PE3YJIBIATH.
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