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NOPIBHAHHSA NEPIONEPALINHUX 3MIH TEMOCTATUYHOIO
NOTEHLIANY 3A LOMOMOI0l0 HU3bKOYACTOTHOI ME3OENEKTPUYHOI
TPOMBOENIACTOTPA®II (HNTEN) Y MALLIEHTIB 3 LOBPOSAKICHOIO
FNEPNNA3IEI0 NPOCTATU NIA YAC YEPE3MIXYPOBOI PAOLUKANIbHOI
NPOCTATEKTOMII

Cycnoe 0.C.

MerTa. [lopiBHATH nepionepaTuBHi 3MiHK y HIITEI nmanieHTiB, KOTpUM IPOBOAU-
Jlacs onepalisi BiJKpuToi yepe3MixypoBoi pajukaabHoi npocratektomii (UPIIE) 3
NnpuBoOAY Ao6posikicHOI rinepmuiaszii npoctaTtu (Ar'T13), mig 3araabHo0 a6o emigy-
pa/IbHOI0 METOLUKOI aHecTe3il.

Marepiasim Ta MeToAu. [IpocreKTUBHO OliHIOBaIMCA JlaHi nanieHTiB (n=69) 3
naiarHosowm /II'TI3 (migTBeppxeHuM ricTosoriuHo Ta piBHeM PSA), koTpuM mpoBo-
JAusocs onepaTuBHe BTpy4daHHs y 06ca3i UPIIE y nepion 3 snucronany 2017 p. no
sucronay 2019 p. Ha 6a3i Opecbkoi 06Js1acHOl KJiHiYHOT sikapHi. [TanieHTH 6ynu
posmnogineni Ha Bi rpynu: rpyny A (n=33) cksanu nagieHTH, o npoxoauau YPIE
3 BUKOPUCTAHHAM enigypanbHoi aHecTtesii (E/|A) yepes kaTeTep; rpyny B (n=36) -
YPIIE 3 BUKOpHUCTAHHAM 3arajJbHOTO HApKO3y Ta BHYTPILIHbOBEHHOI aHaJbresii
omnioiZlaMu. YciM y4acHUKaM IIPOBEEHO JOC/IPKEeHHA reMOCTaTUYHOI0 I0TeHjia-
sy 3a fonomoroto HIITET npu HafixoKeHHI [10 JliKapHi epe/i IpoBeleHHSAM 6y/b-
sKoi Tepartii, 6e3nocepeHbO Nepe/; onepaTUBHUM BTPyYaHHAM Ta Ha 60 XBUIUHI
ornepaTUBHOI0 BTpy4aHHs. CTaTUCTHYHA 06pO6Ka OTPUMAaHUX JlaHUX IPOBOAUIIA-
cs1 32 I0ONIOMOTO10 TporpamMHoro 3a6e3nedyeHHss MATLAB.

Pe3ynbraTi. BuxigHi faHHi mepes omepali€ero y mamieHTiB 060X Ipyn JeMOH-
CTPyBa/IM KOMIIEHCOBAHUH TiMepKoary/asliiHUM CTaH Ta CHiBNaJalu 3 TaKUMHU
Ha MOMEHT HaJxo/keHHd. OfHak AaHi Ha 60 XBUIMHI y rpyni A eMOHCTPYIOTh
TpoM6oesacTorpamy, KOTpa TOTOXKHa HOpMaJIbHi{; y rpyni B 4iTko Bigo6paxeHi
MOpYLIEeHHs arperarii Npyu HOpMaJbHUX MMOKa3HUKaX Koarysii Ta ¢ibpiHosizy.
BigminHOCTi 6y/1u cTaTucTruHO 3Hauymumu (P <0,0001).

BucHOBOK. [Ipy koMIeHCOBaHOMYy rinepkoary/isiiiiiHOMy po3Jafi, KOTpUH pee-
cTpyeTbces y nanienTis 3 ITTI3 mo notpebytoTs YPIIE, mij yac onepaTuBHOrO BTPY-
4JaHHA 3 BUKopuctaHHAM E/JIA yepes kaTeTep 3HaueHHs HIITET ToToxHi HopMmi. B
Tol camuii yac, aaHi HIITET npu YPIIE 3 BukoprcTaHHAM 3arajibHoi aHecTe3il Ta
BHYTpIIIHbOBEHHOIO aHaJIbre3i€l omioijlaMu JeMOHCTPYIOTh TrinoarperaHTHUU
CTaH NPU HOPMaJIbHUX NMOKa3HUKaX reMokoary/suii Ta ¢i6pinonizy. [IppuurnHaMu
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BUIIEBKA3aHOT'0 MOXKYTb Oy TH CIPUATANBA il enilypaJbHOI aHecTe3ii Ha cuMma-
THYHY HEPBOBY CHUCTEMY, a TaKOXX 3MeHILIEeHHS MOTPpe6Uu y BBeJeHHI iHPy3iHHUX
po3unHiB npu EJIA yepe3 MeHIIi NOKa3HUKU KpoBoBTpaTH. OHAK, HeobXifHi 1o-
JlaJIbllli JOC/iKEHHS cepeJ| MaLieHTIiB ypoJioriyHoro npodiso s niTBEPAKEH-
Hf IUX pe3yJIbTaTiB Ta MOXKJIUBOCTI IX iHTepIpeTawii AJi1s BCiel KOTOPTH ypOJIOTiu-
HUX Mali€HTIB.

KirouoBi ciioBa: 106posikicHa rinepmsiasis nepeamixypoBoi 3a/1034, Xipypris, ye-
pe3MixypoBa NpoCTaTeKTOMIs, aHecTe3id, eniaypaibHa aHectesid, HIITED
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Objectives. To compare perioperative changes in LPTEG of patients undergoing
open radical retropubic prostatectomy (ORRP) surgery for benign prostatic
hyperplasia (BPH), under general or epidural anesthesia.

Materials and methods. The data of patients (n = 69) diagnosed with BPH
(confirmed histologically and by PSA level), who underwent surgery for ORRP in
the period from November 2017 to November 2019 at the Odessa Regional Clinical
Hospital, were prospectively evaluated. Patients were divided into two groups:
group A (n = 33) consisted of patients undergoing ORRP using epidural anesthesia
(EDA) through a catheter; group B (n = 36) - ORRP using general anesthesia and
intravenous opioid analgesia. All participants were tested for hemostatic potential
using LPTEG upon admission to the hospital prior to any therapy, immediately
before surgery, and at 60 minutes of surgery. Statistical processing of the obtained
data was performed using MATLAB software.

Results. The baseline data before surgery in patients in both groups demonstrated
a compensated hypercoagulable state and coincided with those at the time of
admission. However, data at 60 minutes in Group A show a thromboelastogram
that is identical to normal; Group B clearly reflects aggregation disorders with
normal coagulation and fibrinolysis. The differences were statistically significant
(P <0.0001).

Conclusion. In compensated hypercoagulative disorder, which is registered
in patients with BPH who require ORRP, during surgery with EDA through the
catheter, the values of LPTEG are identical to the norm. At the same time, the LT-
PEG data for ORRP using general anesthesia and intravenous opioid analgesia
show a hypoaggregative state with normal hemocoagulation and fibrinolysis rates.
The reasons for the above may be the favorable effect of epidural anesthesia on
the sympathetic nervous system, as well as reducing the need for the introduction
of infusion solutions for EDA due to a comparatively lower level of the blood loss.
However, further studies are needed among urological patients to confirm these
results and to interpret them for the entire cohort of urological patients.

Keywords: benign prostatic hyperplasia, surgery, radical retropubic prostatectomy,
anesthesia, epidural anesthesia, LPTEG
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Introduction

The choice of the best anesthesia method for urological surgery to reduce the dura-
tion of inpatient treatment remains controversial. For many years, anesthetists have
discussed how a type of anesthetic can act on haemostasis.

It is well known, that neuroaxial anaesthesia has some physiological effects that are
absent with other methods of anaesthesia and may improve outcomes. One of the main
disputable questions is the action of epidural anaesthesia on haemocoagulation sys-
tem?.

During my literature search, 've made a conclusion that the limited data about hae-
mocoagulation status present for patients with benign prostatic hyperplasia during
their treatment. The most attention to haemostasis is given to patients with malignant
processes in urology.

In previous researches of patients with benign prostatic hyperplasia, data were
demonstrated changes in the base level of haemostatic equality to mild hypercoagula-
tion, compensated by hyperfibrinolysis*.

The objective of this study is to compare perioperative changes in LPTEG of patients
undergoing open radical retropubic prostatectomy (ORRP) surgery for benign prostatic
hyperplasia (BPH) under general or epidural anesthesia.

Materials and methods

The data of patients (n = 69) diagnosed with BPH (confirmed histologically and by
PSA level), who underwent surgery for ORRP in the period from November 2017 to
November 2019 at the Odessa Regional Clinical Hospital, were prospectively evaluated.
The inclusion criteria were: age 70+10 years; histologically confirmed diagnosis of be-
nign prostatic hyperplasia; PSA levels less than 5 ng/mL; the giant mass of the tumor
that requires open radical retropubic prostatectomy. The exclusion criteria were: need
in any of antithrombotic/anticoagulant treatment; any urgent pathology that developed
during treatment, is not a complication of treatment and must be primarily treated; any
conditions, that requier additional treatment to standard institutional protocol; patient
refusal in participation on any of the stage of the studying.

Patients were divided into two groups: group A (n = 33) consisted of patients un-
dergoing ORRP using epidural anesthesia (EDA) through a catheter. Hereby, I'll describe
how epidural was performed for those patients.

Epidural Technique

An 18-gauge epidural needle was inserted at the L 1-2 interspace using the loss-of-
resistance technique with the patient in the sitting position in the holding area. The epi-
dural catheter was inserted and subsequently tested for subarachnoid or intravascular
placement using 3 ml lidocaine, 2%, which is standard practice at our hospital. A bolus
dose of 6-8 ml bupivacaine, 0.5%, was subsequently injected, and a loss of sensation to
cold was determined after 15 min. If a sensory block up to the Th 8-9 dermatomal level
was achieved, the patient was considered to be ready for surgery. If not, a further dose
of 2-3 ml bupivacaine, 0.5%, was injected epidurally. If this did not achieve the desired
block, it was assumed that the catheter was incorrectly placed, and the patient was of-
fered the choice of one more attempt at epidural catheter placement or exclusion from
the study.

Group B (n = 36) - ORRP using general anesthesia and intravenous opioid analgesia.
Hereby, I'll describe how general anaesthesia was performed for those patients.
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General anaesthesia technique

Anaesthesia was induced with 1-2 mg/kg propofol; 2 mg/kg fentanyl was given as
an analgesic before induction of anesthesia, and 0.5 mg/kg rocuronium was used as a
muscle relaxant for intubation. After tracheal intubation, the patients were ventilated
with 33% oxygen using volume-controlled ventilation with the maintenance of anaes-
thesia by constant infusion of propofol 6-8 mg/kg per hour. Monitoring included indi-
rect, noninvasive blood pressure and heart frequency, oxygen saturation and end-tidal
concentration of carbon dioxide. Perioperative analgesia was maintained using a con-
stant infusion of fentanyl 0.1-0.2 mg/kg per minute to all patients. Hypotension was
treated with volume replacement. Bradycardia (heart frequency < 50 beats/min) was
treated with 0.5 mg atropine if needed. Intravenous fluids were administered to main-
tain adequate blood pressure and basal fluid requirement, and colloids were adminis-
tered when deemed necessary by the attending anesthesiologist. When spontaneous
respiration had returned and the patient was able to open his eyes on command, the
trachea was extubated, and the patient was transferred to the postoperative ward.

All participants were tested for hemostatic potential using LPTEG upon admission
to the hospital prior to any therapy, immediately before surgery, and at 60 minutes of
surgery. Blood sampling for the study was performed under the same conditions ac-
cording to the standard method from the cubital vein of the patients. To study the sys-
tem of hemostasis and rheological properties of blood, hardware and software complex
ARP-01M «Mednord» was used for continuous registration of the basic parameters of
the process of blood clot formation and it’s lysis.

The referent data of healthy volunteers and a brief explanation of the meaning of
measurable value are presented in Table 1.

Table 1. The referent data of LPTEG of healthy volunteers

Indicator Level

AO, rel.units, initial index of blood aggregation state 222.25%15.33
R(t1), min., time of the contact phase of coagulation 2.36%0.34
ICC, rel.units, the intensity of the contact phase of coagulation 84.3+10.91
CTA, rel.units, constant of thrombin activity 15.22+3 .46
BCT (t3), min., Blood Clotting Time 8.42+1.68
ICD, rel.units, the intensity of coagulation drive 21.15%£3.70
ICP, rel.units, the intensity of clot polymerization 14.45+1.4
MA, rel.unit, maximal clot density (amplitude) 525.45+60.50
IRCL, %, the intensity of retraction and clot lysis 16.45+1.40

Statistical processing of the obtained data was performed using MATLAB software.

Results

All the results presented in Table 2 of this publication. Graphical representation of
the mean values for each group could be found in Picture 1.

The baseline data before surgery in patients in both groups demonstrated a com-
pensated hypercoagulable state and coincided with those at the time of admission.
Those data were discussed previously in my researches, and are typical for this cohort
of urological patients®.

m 28 KniniuHa aHecTesionoris Ta iHTeHcuBHa Tepanis, N2 1 (15), 2020



Table 2. LPTEG results for groups on admission, right before the surgical treatment
and at 60 minutes of surgical intervention

Level

On admission Before surgery At 60 minutes of surgery
Indicator ~ Group A Group B Group A Group B Group A Group B
A0 222.25+15.33  219.45%14.31 221.25+14.33 220.39+¥1391 206.15+11.31 168.01¢¥13.91
R(t1) 2.150.12 2.190.28 2.16%0.22 2.16%0.31 2.310.18 5.37%0.75
ICC 97.62%£18.72  98.22+17.41  97.29+18.12  97.24*17.01  87.1¥9.87 63.24%13.01
CTA 15.22£3.46 14.98+3.41 15.32+3.16 15.01£3.61 16.32£2.97 10.01£3.01
BCT(t3) 8.42+1.68 8.41+1.66 8.49+1.41 8.43%1.19 8.69+1.04 11.23£1.24
ICD 43.67+4.11 42.57+4.23 43.77%3.05 43.57+4.09 24.11%£2.23 48.07+4.11
ICP 21.12#1.01 21.34+1.07 20.12#1.16 20.41£1.13 15.22+1.11 26.39+1.47
MA 569.21£71.32 568.59+70.11 564.66*72.88 563.91+68.38 521.56*58.13 434.98+72.11
IRCL 72.02%2.01 71.91+2.03 72.32%2.56 7241238 17.01£1.02 7.31x1.21

0 2 4 6 2 10 12 14 16 18 20 22 24 26 23 30 32 34 % 33 40 42 44

Group A Group B

Picture 1. Graphical representation of LPTEG data of Group A and Group B.

However, data at 60 minutes in Group A show a thromboelastogram that is identical
to normal; Group B clearly reflects aggregation disorders with normal coagulation and
fibrinolysis. All those changes are present in The differences were statistically signifi-
cant (P <0.0001).

Conclusion

In compensated hypercoagulative disorder, which is registered in patients with BPH
who require ORRP, during surgery with EDA through the catheter, the values of LPTEG
are identical to the norm. At the same time, the LTPEG data for ORRP using general
anesthesia and intravenous opioid analgesia show a hypoaggregative state with normal
hemocoagulation and fibrinolysis rates. The reasons for the above may be the favorable
effect of epidural anesthesia on the sympathetic nervous system, as well as reducing
the need for the introduction of infusion solutions for EDA due to a comparatively lower
level of the blood loss. However, further studies are needed among urological patients to
confirm these results and to interpret them for the entire cohort of urological patients.
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