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Abstract

Background: Multimodal analgesia plays a vital role for adequate pain relief in postoperative period including regional nerve
blocks in video-assisted thoracoscopic surgeries. The study aims to compare the analgesic efficacy of servatus anterior plane block
and thoracic paravertebral nerve block using ultrasound guidance in VATS.

Methods: Eighty patients scheduled for VATS under general anaesthesia, aged 18-65 years, ASA grade I1 &111 were randomised
to receive either SAP block (Group A) or TPV block (group B) after induction. Intensity of postoperative pain relief at rest & on
coughing till 48 hours using VAS score, intraoperative hemodynamic changes, time to 1st rescue analgesia, complications and
patient satisfaction score at 24th hour postoperatively were compared. Unpaired t-test and Chi-Square test were used for analy-
sis. A Pvalue less than 0.05 was considered to be statistically significant.

Results: At rest, mean VAS scores in group B were slightly higher than group A till 18 hours, but the difference was statistically
insignificant. At 24th and 48th hour, mean VAS scores were significantly more in group A than group B. On coughing, mean
VAS scores at 12th, 18th, 24th, and 48th hour were significantly higher in group A as compared to group B (p < 0.05). Mean time
to 1st analgesic requirement was earlier in group A (20.97 + 4.9 hours) than group B (28.4 + 9.5 hours) (p < 0.001). Both groups
were hemodynamically stable with no side effects and no additional analgesic requivement. Patients in both groups at 24th hour
were highly satisfied.

Conclusion: TPV block provided longer duration of post-operative analgesia both at rest and on coughing with delayed require-
ment of first rescue analgesia.
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Introduction

Video-assisted thoracoscopic surgery (VATS) is a min-
imal invasive surgical procedure for both major and
minor thoracic interventions and a gold standard diag-
nostic procedure for exudative pleural effusion. It has
become increasingly popular due to its early recovery
and lesser postoperative pain compared to thoracoto-
my. However, 85 % patients who undergo VATS are often
known to suffer with moderate to severe post operative
pain [1] which makes achieving post operative analgesia
challenging during coughing and moving and the risk
of its conversion into chronic pain.

The various causes of pain in VATS are known to be of
multifactorial origin i.e. pain from the surgical incision,
rib retractions, intercostal nerve damage and dynamic
pain such as during coughing /straining or mobilising.
Inadequate pain control can result into ineffective ven-
tilation and inadequate clearance of secretions leading
to hypoxia and atelectasis which preclude early recov-
ery. Therefore, pain management becomes an important
part in post-operative period to prevent various compli-
cations due to pain and for early recovery of patients.

Multimodal analgesia plays a vital role in postopera-
tive period including various regional nerve blocks like
Thoracic Epidural Block (TEB), Serratus Anterior Plane
(SAP) block, Thoracic Paravertebral (TPV) nerve block,
intercostal block and intra- or extra pleural block. These
blocks are increasingly being performed with the use of
ultrasonography (USG) following thoracic surgery to re-
lieve postoperative pain and reduce the need for opioids
intra- and post-operatively. Decreased need of postop-
erative narcotic analgesic usage thereby reduces opioid
induced side effects like postoperative respiratory de-
pression, nausea, vomiting, NSAID induced gastritis
etc. Nerve blocks not only shorten post-anaesthesia care
unit stay time but also increase patient satisfaction. They
are known to cause less interference with the physiology
of our body as they act by interrupting the nociceptive
impulse transmission through the peripheral nerves,
though each of these has its own specific advantages and
disadvantages.

SAP block and TPV nerve block are the two most
novel evolving regional blocks and this clinical study
hypothesized that there is a significant difference in the
analgesic efficacy of SAP block and TPV nerve block un-
dergoing VATS. This randomized study was carried out
to evaluate the intensity of pain relief using VAS pain
score post-operatively (primary outcome) and to record
intraoperative hemodynamic changes, intraoperative

analgesic requirement, time to 1% analgesic require-
ment post operatively, post operative complications and
patients satisfaction score at 24 hour (secondary out-
comes).

Methods

A prospective randomised double-blind study was con-
ducted in the Department of Anaesthesiology and Pain
Medicine along with the Department of Respiratory
Medicine in a tertiary hospital after receiving approval
from the institutional scientific & ethics committee. The
study was registered in Clinical Trials Registry of India
(CTRI No. CTRI/2024/02/062378) before enrolment of
patients for the study.

All the patients between 18—65 years and ASA grade 11
& I1I, undergoing VATS with surgical time less than 90
minutes under general anaesthesia were included. Pa-
tients who had BMI > 30 kg/m?, allergy to study drugs,
coagulopathy, local site infection, rib fracture or local
site deformity, severe cardiorespiratory, hepatic, renal
disorders, or who were pregnant, unable to communi-
cate and refused to participate were excluded from the
study. Also, the surgeries which were later converted
into open thoracotomy and the patients who experi-
enced block failure (who complained pain after the sur-
gery) were excluded from the study.

The sample size was calculated on the basis of mean
& standard deviation of numerical rating pain score
of a previous study [2]. The number of participants in
each group was derived as, n = 40, at 95% confidence
interval and power of 80 %. Taking drop outs and fail-
ure to follow up, 10 % was added to the current sample
size(n =80 + 8 = 88). Thus, 88 participants were enrolled,
out of which three patients were excluded, one due to
language barrier and two being ASA grade IV.

Eighty-five patients were randomly allocated into
group A(n = 43) & group B(n = 42) using online software
(Open Epi software version 3.01, Atlanta, GA, USA). The
random allocation sequence was concealed in sequen-
tially numbered opaque, sealed envelopes that were
opened on the day of surgery after induction of anaes-
thesia. Group A received SAP block and group B received
TPV nerve block. An anaesthesiologist experienced in re-
gional blocks performed the blocks. He was not involved
in perioperative management or data collection. The
participants and the attending anaesthesiologist in the
operating room, both were blinded to the type of block
(SAP Block or TPV nerve block). Both the groups re-
ceived 20 ml of 0.5% injection Levobupivacaine + 20 g
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Figure 1: Ultra-sound image of serratus anterior plane block ICM: intercostal muscle; SAM: serratus anterior muscle

of injection Fentanyl (2 ml of 10oug fentanyl diluted with
10oml normal saline), making the total drug volume to be
22 ml.

All the patients had thorough pre-anaesthetic eval-
uation, involving detailed history, clinical examination
and routine investigations (Hb, TLC, platelet counts, BT,
CT, random blood sugar, urine examination, LFT, KFT,
X-ray chest and ECG). Written informed consent was
obtained from all the patients after explaining about the
procedure and the associated possible risks. Also, they
were explained about how to use the 10 cm visual ana-
logue scale for the assessment of pain.

All the patients were kept nil per oral for 8 hours be-
fore the surgery. On the scheduled day of the surgery, an
18 G intravenous cannula was secured and ringer lactate
at the rate of 10 ml/kg/h was infused. A standard ASA
monitoring was applied to record the baseline values
and intra-operative vitals every 10 minutes throughout
the surgery.

A conventional balanced general anaesthesia was
given which comprised of preoxygenation for 5 minutes,
premedication with glycopyrrolate 0.01 mg/kg iv, mid-
azolam 1 mg, pentazocine 0.5 mg/kg. Induction and oro-
tracheal intubation were facilitated with propofol 2mg/
kg i.v. and succinylcholine 1 mg/kg i.v. Maintenance of
anaesthesia was done by injection atracurium (loading
dose 0.3 mg/kg with 0.1 mg/kg of maintenance dose in-
termittently), oxygen, nitrous oxide (N,O : O,= 60 : 40)
and 1-2 % sevoflurane.

SSN 2414-3812

The nerve blocks were performed under all aseptic
precautions according to the group of the patient, using
USG (MINDRAY M-7) guidance after the induction of
general anaesthesia.

USG guided SAP block was given, with the patient
lying in the lateral decubitus position with the upper
arm over the head, the ultrasound probe was positioned
in a sagittal plane over the midclavicular region of the
thoracic cage. Then the ribs were counted down until
the fifth rib was identified close to the mid axillary line.
The following muscles were identified overlying the fifth
rib, the latissimus dorsi (superficial and posterior), teres
major (superior), and serratus muscles (deep and infe-
rior). The needle was introduced in plane with respect
to the ultrasound probe, targeting the plane deep to the
serratus anterior muscle and study drug was injected
after negative aspiration of blood and air in the syringe.

USG guided TPV nerve block was given, with the
patient in lateral decubitus position and the surgical
side uppermost, the probe was placed in a parasagittal
plane over the transverse process of T4 and Ts vertebrae,
approximately 2.5 cm lateral to the spinous process-
es. The thoracic paravertebral space was identified as a
hypoechoic space between the superior costotransverse
ligament and the pleura. A 20-gauge, intravenous can-
nula connected with 10 cm extension was inserted using
an in-plane approach from the top side of the probe, su-
perior costotransverse ligament was penetrated with the
tip. The needle was aspirated to confirm the absence of



OpwriHanbHa ctatTa / Original article 35

Figure 2: Ultrasound-guided TPV nerve block using a paramedian sagittal scan.
TP: transverse process; CTL: superior costotransverse ligament, PVS: Paravertebral Space

blood or air, and subsequently the study drug was inject-
ed. The block was deemed satisfactory when the pleural
membrane was displaced downwards during injection
of drug.

At the end of surgery, i.v. ondansetron 0.1 mg/kg and
reversal was done with i.v. neostigmine 0.05 mg/kg and
glycopyrrolate 0.01 mg/kg. Patients were extubated and
transferred to post anaesthetic care unit (PACU).

All patients were assessed for degree of postoperative
pain at rest & on coughing at1, 2, 3, 4, 6, 8, 12, 18, 24 and
48 hours using VAS pain score.

Time to 1st analgesic requirement was noted. The
time interval from block given to the time of first anal-
gesia when VAS score > 3 at rest was defined as the du-
ration of block.

Inj. Tramadol 100 mg intravenously was given as first
rescue analgesic when patient had VAS score > 3 at rest.
Post operative assessment of the patients for VAS &
supplement analgesic requirement was given by differ-
ent anaesthesiologist who was blinded about the block
given.

Complications, if any (nausea, vomiting, hypoten-
sion, excessive sedation) were noted and treated accord-
ingly.

Satisfaction score wasrecorded on a10-point scale.
Patients were asked to rate their satisfaction of analge-
sia at 24" hour postoperatively from score o («highly un-
satisfactory») to score 10 («highly satisfactory»). It was

graded as per the pain control regimen as: Grade o: not
satisfied, Grade 1—4: confused, Grade 5-7: satisfied and
Grade 8-10: highly satisfied.

The data collected from all the cases in both the
groups were recorded and tabulated in the form of a
master chart on excel sheet which was exported to SPSS
21.0 for statistical analysis. The distribution of partici-
pants between the two groups was analysed using con-
tingency tables. The descriptive analyses of categorical
variables were reported as frequencies and percentages,
whereas those of continuous variables were reported as
mean + standard deviation (SD). The association of the
quantitative variables was analysed using the indepen-
dent t-test, whereas the association of the qualitative
variables was analysed using the Chi-Square test. If any
cell had an expected value of less than 5, then Fisher’s
exact test was used. A p-value > 0.05 was considered as
not significant, p-value < 0.05 as significant and p-value
< 0.001 as highly significant.

Results

Atrest, the mean VAS scores of group B were seen slight-
ly higher than group A till 24 hours, but the difference
was insignificant. A significant difference at 24" and 48
hour was seen between the mean VAS scores of both the
groups with mean VAS scores of group A higher than
group B (Figure 4).
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Figure 3. Consort diagram

On coughing, there was a significant difference be-
tween the mean VAS score of both the groups at 12, 18®
24" and 48" hour. There was no significant difference
between mean VAS score of both the groups at any other
time intervals (Figure 5).

Also, there was delayed requirement 1% analgesic in
group B with mean time of 28.4(9.5) hours than in group
Ai.e. at 20.97(+4.9) hour. Time to 1* analgesic requirement
ranged from 12—30 hours in group A and 10-48 hours in
group B. This difference in the mean time to 1% analgesic
requirement was significantly prolonged statistically in
group B as compared to group A (T =4.3, p=0.001) (Table 3).

In both the groups, patients were highly satisfied at
the end of 24 hours with maximum patients of satisfac-
tion score of 8-10 i.e. 38(95%) patients in group A and
39(97.5 %) patients in group B, which was statistically in-
significant (Table 4).

Discussion

SAP block is a fascial plane block which can be applied
with two different techniques, deep and superficial. In
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ANALYSIS

Y

Group B
Analysed (n = 40)

our study, we have administered deep SAP block i.e. the
local anaesthetic (LA) was injected between the serratus
anterior muscle and the external intercostal muscle, in
which the anterior and lateral cutaneous branches of
the thoracic intercostal nerves are blocked [3, 4, 5, 6].
Piracha MM et al’ conducted a study to compare deep
SAP block from superficial SAP block for post-mastec-
tomy pain syndrome. They concluded that the patients
benefited more from the deep SAP block and were more
satisfied.

TPV nerve block involves injection of LA in a space
immediately lateral to where the spinal nerves emerge
from the intervertebral foramina [8]. This technique is
being used increasingly for not only intraoperative and
postoperative analgesia, but also as a sole anaesthetic
technique for various surgical procedures of thorax.

Levobupivacaine, the S-enantiomer of bupivacaine
was used due its improved CVS stability and safer neu-
rological profile as compared to bupivacaine with 20pg
of injection fentanyl as an adjuvant. The volume and
concentration of drug, type of the local anaesthetic and
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Table 1. The comparison between demographic parameters in the two groups (Data are expressed as mean+ SD or

numbers)
Variables Group A (n = 40) Group B (n=40) Pvalue
Mean age (years) + SD 42.6+13.5 41.4+13.8 0.69%* (NS)
Sex (M: F) 31:9 30:10 0.79* (NS)
ASA Grade Grade II-21; Grade III-19 Grade II-17; Grade I1I-23 0.37* (NS)
Mean BMI (kg/m?) + SD 21.9+3.4 22.7+2.4 0.22** (NS)
Mean duration of surgery 76.5 + 8.4 79.8 +7.4 0.06** (NS)
*“Chi-square test, **Unpaired-t test
Table 2. Pre-operative vital parameters
Pre op vitals Group A Group B Pvalue
Mean + SD Mean + SD
HR (bpm) 94.1+16.4 92.5+ 8.64 0.58%* (NS)
SBP (mmHg) 121.9 +13.6 126.4+7.93 0.07** (NS)
DBP (mmHg) 75.8+7.2 77.8+5.7 0.16** (NS)
MBP (mmHg) 91.1+8.7 93.5+5.6 0.14** (NS)
RR (breaths/min) 15.2 + 2.2 14.8 + 1.1 0.30%* (NS)
SPO, (%) 97.6 +1.94 98.1+0.84 0.13** (NS)
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Figure 4. Mean VAS Scores of patients at rest
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Figure 5. Mean VAS Scores of patients on coughing

Table 3. Mean time to first analgesic requirement

Time to 1** analgesic request Group A Group B Unpaired T test
post-operatively (n=40) (n=40)
T Pvalue
Mean Time (hours) 20.97 (+4.9) 28.4 (+9.5)
43 0.001
Min — Max 12-30 10—48
Table 4. Satisfaction score by patients at 24" hour
Group A Group B Total Fisher’s Exact Test
N (%) N (%) N (%)
x> Pvalue
1-4 0 (0) 0 (0) 0(0)
5-7 2.(5) 1(2.5) 333.7)
0.34 0.55
8-10 38(95) 39 (97.5) 77 (96.2)
Total 40 (100) 40 (100) 80 (100)

use of adjuvants are likely to be important determinants
of the extent and duration of analgesia. In a study by
Hetta DF et al [9], higher volume of bupivacaine was in-
jected in SAP block (30 vs 20 ml in our study) resulting in
more effective analgesia as compared to our study. SAP
block being a fascial block requires a larger volume of LA
to spread for effective analgesia.

ISSN 2414-3812

Our study demonstrated that SAP block provided
a better analgesia in the initial hours till 18" hour with
lesser VAS pain scores compared to that in TPV nerve
block (Figure 4). The thoracoscopic surgeries were most-
ly uniportal and a chest tube drainage port was created
for post operative drainage of blood and air from the
chest cavity and to restore normal negative lung pres-
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sure. One of the major causes of post operative pain in
VATS is chest tube related pain. The chest tube directly
stimulates the contraction and spasm of the serratus an-
terior muscle, which aggravates the pain [10]. This pain
is known to be insufficiently blocked by TPV nerve block
because of unblocked nociceptive signals from the long
thoracic nerve (LTN), the phrenic nerve, the thoracodor-
sal nerve, and the vagus nerve, as well as incompletely
blocked inter costal nerves [11, 12]. It has been reported
that SAP block can be used to provide analgesia for chest
tube site pain, inadequately relieved by TPV block.” The
long thoracic nerve and thoracodorsal nerve are located
on the surface of the serratus anterior muscle and be-
cause of their origin and pathway, they are not blocked
by TPV block [14]. And this might totally explain lower
VAS scores in SAP block compared to TPV nerve block, in
initial hours on rest. Patel A et al also observed lower in-
cidence of chest tube related pain in SAP group i.e. 44 %
of patients as compared to 56 % in TPV nerve block [15].

After 18 hours it was observed that VAS scores in-
creased in SAP group, whereas TPV nerve block group
patients showed mean VAS score below 3 for significant-
ly longer duration. Previous studies [2, 16, 17, 18, 19] also
show similar results of longer duration of analgesia in
TPV nerve block as compared to SAP block (Figure 4).

A longer duration of analgesia of TPV nerve block
in comparison to SAP block can be explained based on
the mechanism of action of both the blocks. SAP block
is known to cause blockade of anterior and lateral cuta-
neous branches of the intercostal nerves (T2 to T9) and
sparing of the posterior cutaneous branches of intercos-
tal nerves and supraclavicular nerves, thus expected to
produce incomplete anaesthesia of the chest wall. Para-
vertebral thoracic nerve block is known to induce deep
analgesia depending on the spread of local anaesthetics.
LA injected into the thoracic paravertebral space spreads
directly to the spinal nerves and can block the sympa-
thetic chain, laterally to the intercostal nerves, and by
spreading through the intervertebral foramina into the
epidural space located in the medial region [20, 21].
A comparison of SAP and TPV nerve blocks in patients
with MRM, reported adequate sensory blockade over T1-
T7 dermatome levels in 100 % of the patients after TPV
nerve block, although 40% of the patients had inade-
quate sensory blockade in axilla after SAP block [9].

A recent study concluded no significant differences of
VAS scores at rest and on coughing at post operative 12h,
24h, 48h and 72h between the three groupsi.e. PVB, deep
(DSPB) and superficial Serratus anterior plane (SSAP)

block in VATS [22]. None of the patients suffered severe
pain. The reason of their prolonged analgesic effect could
be because of the use of patient controlled intravenous
analgesia (PCIA) regimen with a set background of infu-
sion rate at 2ml/h, in the postoperative period.

This wide variation in the results of different studies
in the duration of the block may be explained by various
drug factors like, varying concentration, volume, and
type of local anaesthetic used, surgical factors like type
and duration, surgeon’s technique, different planes of
drug deposition [15]. These heterogeneities in technique
may also explain the wide variation in the time to first
rescue analgesia in various studies.

All the patients in both the groups maintained intra-
operative hemodynamic stability with no significant dif-
ference between the two groups as also seen in previous
studies [15, 16, 17, 23, 24, 25, 26]. Also there was no re-
quirement of additional analgesia after the initial anal-
gesic given before the induction of general anaesthesia,
implying good surgical analgesia.

No side effects associated with nerve block were ob-
served, in any of the groups and both the groups were
comparable in terms of satisfaction score.

Pneumothorax is a potential complication associated
with TPV nerve block because the pleura is located in the
deep surface of paravertebral area, there is risk of pleural
puncture. We were able to prevent this complication as we
performed ultrasound guided block. Some studies have
even noted winged scapula after performing superficial
SAP block due to blocking of thoracicus longus nerve*
which was not encountered in our study, as we performed
only deep SAP block under ultra-sound guidance.

Various other complications like bradycardia, hy-
potension and nausea and vomiting in PVB group have
been reported. The reason of bradycardia and hypoten-
sion reported in some studies in TPV nerve block could
be explained with the blockade of sympathetic chain
by the spread of LA to spinal nerves from paravertebral
space [15]. Nausea and vomiting might be due to use
of opioid based patient controlled intravenous analge-
sia (PCIA) after the surgery in one study [23]. The PCIA
regimen in their study consisted of hydromorphone 14
mg mixed with normal saline to a total volume of 150 ml
at an infusion rate of 2ml/hr. These side effects disap-
peared after stopping the PCIA. No complications relat-
ed to nerve blocks were reported.

Similar to our study, no incidence of any side effects
like nausea, vomiting, urinary retention or hemody-
namic instability has been reported [2, 15, 28].
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There were many limitations in our study. First, we
could not evaluate the onset time and effects of blocks
as both the blocks were performed after the induction of
general anaesthesia. So, we could only confirm the dif-
fusion of LA by ultrasound, but could not assess the af-
fected dermatome. Second, total amount of opioid con-
sumption was not measured during the perioperative
period, thus were unable to compare the effectiveness
of both the blocks in terms of total opioid consumption
over time. Third, there was no control group in our study.

Conclusion

The study concluded that USG-guided TPV nerve block
provided longer duration of post-operative analgesia
both at rest and on coughing with delayed requirement
of first rescue analgesia in TPV nerve block as compared
to SAP block, in video-assisted thoracoscopic surgeries.
Both the blocks maintained good hemodynamic stabili-
ty with high patient satisfaction score.
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3He6onto0t0ua epeKTUBHICTb 6/10KagMN NPOCTOPY NepeAHbOro 3yb6uacToro mM'a3a NPoTU rpyaHoI
napaBepTebpanbHOi 6/10KkagU Nif Yac BifeoTopakoCcKONiYHUX onepaLiiii: NPpocneKTUBHE paHAOMi3oBaHe
AOC/if>KEHHSA

JlaneaHi [Ik., CoHani Caxy, Bpimika MaH2HaAHI
MemopianeHUt MeduYHUL Konedx iM. [Ixxasaxapa Jlana Hepy, Padmnyp, Yxammicaapx, IHOis

AHoTauifl. AKTyaNbHICTb: MyAbmMUMOOANbHA AHAA2Ee3is 8iDi2paE BAXKAUBY POAb y 3abe3rneyeHHi adek8amHo20 3He-
b60NeHHS 8 micAsonepayitiHOMY nepiodi, BKAKOYAKOYU Pe2iOHAAbHI HepP8oai 6AOKAOU Mi0 4Yac 8i0e0mMOpPAKOCKOMYHUX
ornepauit. [JoCAIOXKeHHS CrpsIMO8AHe HA rMopIBHSHHS 3HEBOAIIOYOI eppekmuBHOCMI Mixk 6AOKAOOK MPOCMOpPY nepe-
OHbO20 3y64acmozo M'a3a (SAP) ma epydHoro napagepmebpansHoro 6aokadoro (TPV) rid yAbmpassyKosuM KOHMpP-
onemy VATS.

MeTtoau: gicimoecsim nauieHmis, sskum npusHadeHo VATS rid 3a2aAbHOKO aHecmesieto, 8ikoM 8i0 18 0o 65 pokis, 3i
cmyneHeM pusuky ASA Il ma lll, 6yau sunadkosuM YUHOM PO3ModineHi A ompuMaHHs SAP-6nokadu (epyna A) abo
TPV-6n0oKkadu (epyna B) nicas iHOykuii. [opigHO8AAU IHMEHCUBHICMb MicAsonepauitiHo2o 3He6OAEHHS Yy CroKoi ma
MpuU Kawni npoms2oM 48 200uH 3a wkanoto VAS, iHmpaonepayitiHi 2eMOOUHAMIYHI 3MiHU, 4ac OO repuio20 8sedeH-
HS QHAAb2emUKY, YCKAQOHEHHS ma OUiHKY 3a0080AeHOCMI NayieHmMI8 Yepe3 24 200UHU MicAg ofepadii. Ins aHAAI3y
8UKOpUCMOBY8anU t-mecm OAsl He3AAEXKHUX 8UBIPOK i Kpumepil Xi-keadpam. 3Ha4YeHHs P MeHwe 0,05 88AXKANOCS
CMamucmu4yHoO 3HAYyuUM.

Pe3ynbTaTtu: y cmaHi criokoto cepedHi 6anu 3a VAS y 2pyrii B 6yAu mpoxu 8UWUMU, HXK Y 2pyri A, MPOMsi20M nepLuux 18
200UH, ane pi3HUUs 6yaa cmamucmu4yHO He3Ha4Yyuwor. Ha 24-0 ma 48-0 200uHax cepedHi banu 3a VAS 6yAu 3HaYHO
suWUMU 8 2pyri A, HixXK y 2pyri B. [pu kawni cepedHi 6anu 3a VAS Ha 12-0, 18-U, 24-U i 48-0 200uHAx 6yAu 3HAYHO 8U-
wumu 8 2pyni A nopieHsIHoO 3 epyroko B (p < 0,05). CepedHili Yac Ao rnepuwo20 88e0eHHS aHAAb2emMUKY by8 KOpomuwiuM
y 2pyni A (20,97 £ 4,9 200), HixX y 2pyni B (28,4 + 9,5 200) (p < 0,001). Obudsi 2pynu 6yu 2eMOOUHAMIYHO cMAabinbHUMU, 6e3
Mo6iYHUX ecpekmig i 000amKo8UxX 3HE6ONB8ANbHUX. [TauiEHMU 8 060X 2pyrnax Yepes 24 200UHU ByAU dyxKe 3a0080AEHI,

BucHoBoK: TPV-6/A0kada 3a6e3nequna 008wy mpusasicms ricasonepauyitiiHoeo 3HeboAeHHS SK Y CrIoKoi, mak i npu
Kawini 3 8iomepmMiHOBAHOK MOMPEBOIO NepuIo20 88€AeHHS AHAAb2EMUKY.

KniouyoBi cnoBa: 6/10kada mpocmopy nepedHb020 3y64acmoz0 M'a3a, 2pyOHA napasepmebpansHa 6Ao0kada, 8ioeo-
MOPAKOCKOMIYHA Xipypais
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