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Abstract. The experience of using dexmedetomidine as an adjuvant of anesthesia in ophthalmic surgery.
Mpynka N.V., Kobelyatskyy Yu.Yu. Various techniques are applied to reduce the severity of postoperative pain and
discomfort in patients. The purpose of this research work was to evaluate the effectiveness and safety of
dexmedetomidine as an adjuvant of anesthesia in ophthalmic surgery. The study included 80 patients who underwent
corneal transplantation on the basis of Dnepropetrovsk Regional Clinical Ophthalmologic Hospital. Patients were
divided into 2 groups: control (group K) — 30 men and main (group D) — 50 ones. Multicomponent balanced anesthesia
was applied in both groups. Sibazone was administered as the sedative medicine in the group K, Dexmedetomedin was
administered in the group D. The main criteria for evaluating the research results were hallmarked: hemodynamic
stability during surgery, the amount of administered opiates, the severity of intraoperative pain syndrome by evaluating
the ANI index (ANI — analgesia nociception index), the severity of postoperative pain syndrome and the frequency of
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postoperative nausea and vomiting (PONV). Both schemes of anesthesia allowed avoiding pronounced fluctuations in
hemodynamic parameters and gas exchange at all stages of the study. Analyzing the severity of intraoperative pain, we
found that in group K pain relief could be considered insufficient during the first 7 minutes of the most traumatic stage
of the surgery, while in group D the ANI index did not fall below 50. Statistically significant differences were obtained
on minute 1, 2, 5, 6, and 7 of the surgery. The number of episodes of insufficient anesthesia during the most traumatic
stage of the surgery in group K was statistically significantly higher than in group D. Analyzing the quality of pain
relief in the postoperative period it was determined, that the level of pain on the Visual Analog Scale (VAS) after
awakening in both groups was equal to 0. At the next three stages of the study (2 hours, 6 hours after surgery, and the
next morning), the level of pain in group K was significantly higher than in group D. In addition, it was determined that
the need for narcotic analgesics and the number of episodes of postoperative nausea and vomiting in group K was
statistically significantly higher than in group D. These given data allow us to conclude that Dexmedetomedin is the
effective adjuvant of the anesthesia for corneal transplantation.

Pedepar. OnbIT NpUMeHeHHUsI 1eKCMeIeTOMH/INHA B Ka4ecTBe a/{bIOBAHTA aHECTe3H0JIOTHYECKOro odecreyeHust
B opranbmoxupypruu. Meiaka H.B., Kooeasuknii ¥0.YO. /[na xonmponsa nocrneonepayuonuoti 6onu y nayuenmos
NPUMEHSIIOMCS. PA3TUYHbIE MEXHUKY, 8 MOM YUCLe NPOUCXOOUM NOCHOSHHBII NOUCK HOBbIX A0BIOGAHMOE AHECMEe3UlU.
Lenvio uccnedosanus 6bL10 OyeHUMsb IPHEKMUSHOCL OEKCMEOEMOMUOUHA 8 KAYeCmee aA0blOBAHMA AHECe3Ul 8
opmanvmoxupypeuu. B uccreooganue 6vino exmoueno 80 nayuenmos, nepenecuwiux xepamoniacmuxy. Ilayuenmol
OvLUu paszoenenst Ha 2 epynnel: konmpoavHas (epynna K) — 30 uenogex u ocnosuas (epynna /) — 50 yenosex. B obeux
2pynnax Ovlia npUMeHeHa MHO2OKOMNOHeHMHAsl anecmesust, 6 2pynne K ons cedayuu ucnonvzosanu cubazom, 8 epynne
I — oexcmedemomuoun. OCHOBHLIMU KPUMEPUAMU OYEHKU DPe3YTbMamos Obliu NPUHAMbL 2eMOOUHAMUYECKAs
CMAadUILHOCHb, KOIUYECBO 3AMPAYEHHbIX ONUAMO8, GbIPAICEHHOCMb UHMPAONEPAYUOHHOU 60aU nymem pecu-
cmpayuu unoexca ANI (ANI — analgesia nociception index), evipasxcennocms nocieonepayuonHol 6oau u vacmoma
passumus nocieonepayuonnot mownomul u peomut (I[IOTP). Obe cxemvl no380asmu uU30eHCAMdb GbIPANCEHHBIX
KONebaHutl nokazamenei 2eMOOUHAMUKY U 2A3000MeHa HA 8CeX IMANAX UCCIeO08aHus. AHATUSUPYS GbIPAANCEHHOCTD
uHmMpaonepayuoHnoi 6oau, Hamu OwbLI0 ycmawogieHo, umo 6 epynne K obezbonusanue moodicem cuumamocs
HeOOCMAmMOYHbIM 6 medeHue Nepevix 7 MUHym Hauboiee mpagMamuyHo20 dmana onepayuu, mozoa xax é epynne J{
nokasamenu unoexca ANI ne onyckanuco Hudce 50. Cmamucmuuecku 3nauumvle Omaudus noayuenst va 1, 2, 5, 6 u 7
munymax smana. Ilpu ananuze xavecmea obe30onuganus nocie onepayuu OblIO YCMAHOBIEHO, YMO Ypo8eHb OOU no
Busyanvnoii ananozosoii wikane (BALLl) nocie npobyscoenus 6 obeux epynnax ovin paser 0, Ha nocreoyiouwux mpex
amanax ucciredosanus (depes 2 waca, 6 4acos nocie onepayuu u Ha ympo ciedyroujeo OHs) ypogeus boau 6 epynne K
ovL1 docmosepHo eviuie, uem 6 epynne [[. Kpome mozo, 6vino ycmanogierno, umo 6 epynne K nompedbnocmo ¢ napro-
MUYECKUX AHATIZEMUKAX U KOJIUYECMBO INU30008 NOCICONEPAYUOHHOU MOUWHOMbL U PEOMbl ObLIO CIMAMUCIUYECKU
3HAYUMO blule, yem 6 epynne /l. Boiueonucannvle dannvle no360s10Mm COelamy 6bl600 0 MOM, YMO 0eKCMedemoMUOUH
6715emCsl IPDEKMuUHbLIM A0BIOBAHMOM AHECE3UU NPU MPAHCRIAHMAYUY POLOGUYbI.

An important aspect of modern anesthesiology is
insufficient pain management. A large number of
patients (up to 84%) after surgery complain of pain
during the first 2 weeks after surgery [8, 11]. A
survey of patients showed that in 87% of cases the
intensity of postoperative pain is medium and high,
and 17% of patients noted that its intensity exceeded
expectations [4].

Insufficient postoperative analgesia has been
shown to have physiological consequences: changes
in the cardiovascular and respiratory systems,
limited mobility, immunosuppression, sleep disor-
ders, poor appetite, drug dependence, and an
increased risk of prolonged chronic pain.

The complex pathological influence of postope-
rative pain on organs and systems is proved.
Hypercatecholaminemia develops due to irritation of
the hypothalamic-pituitary-cortical-adrenal system,
which leads to the development of tachycardia,
hypertension, arrhythmia and can end in acute

21/ Vol. XXV1/ 1

myocardial ischemia. The vital capacity of the lungs
decreases due to atelectasis, pneumonia develops.
Vasospasm in the area of the splanchnicus leads to
paresis of the intestine and translocation of the
intestinal flora. The effect on blood clotting is
accompanied by hypercoagulation with subsequent
deep vein thrombosis, pulmonary embolism. The
effect of postoperative pain on the CNS leads to the
formation of chronic pain [6]. Despite the growing
interest to the problem of postoperative analgesia, its
quality remains unsatisfactory [4].

According to the definition of the International
Association for the Study of Pain (IASP), pain is an
unpleasant sensation and emotional experience
associated with existing or probable tissue damage
[5]. It is possible to approach the solution of the
problem of adequacy of postoperative anesthesia
only by implementing the concept of multimodal
analgesia in the clinic [10]. Multimodal analgesia is
the use of several drugs or techniques that
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selectively affect the various physiological processes
involved in the implementation of the nociceptive
response. The concept of multimodal analgesia is
implemented using two main techniques: a
combination of drugs and local anesthesia or a
combination of drugs from different pharmaco-
logical classes. According to data published by the
American Society of Anesthesiology for the Treat-
ment of Pain, the use of multimodal analgesia as a
method of controlling perioperative pain is indicated
in all cases in the absence of contraindications [9].
The combination of drugs of different classes as a
part of multimodal analgesia is considered rational.
To choose the right combination, it is necessary to
have an idea of the main pharmacological features of
each class of drugs. Careful selection of an effective
analgesic regimen is based on the type and intensity
of the expected perioperative pain syndrome, the
ability to withstand stress and anxiety associated
with severe pain.

There exist traditional analgesics and adjuvant
analgesics. Among analgesic adjuvants, dexmedeto-
midine has recently been of great interest to
anesthesiologists. There are more and more
publications of research results that indicate a

decrease in the concentration of inhaled anesthetic
and the number of opiates used to ensure an ade-
quate level of anesthesia when adding dexmede-
tomidine to anesthesia [3]. There are data confir-
ming the presence of stress-protective, neuro- and
nephroprotective properties of this drug [12]. Meta-
analysis of G. Blaudszun et al. [2] showed a dec-
rease in the number of opiates used, a decrease in the
severity of pain and the incidence of PONV in the
use of dexmedetomidine. Given the above effects of
dexmedetomidine, it is rational to include this drug
in the anesthesia regimen in patients with corneal
transplantation.

The aim of the study was to evaluate the efficacy
and safety of dexmedetomidine as an adjuvant of
anesthesia in ophthalmic surgery.

MATERIALS AND METHODS OF RESEARCH

The study included 80 patients who underwent
corneal transplantation on the basis of ME
"DRCOH". Patients were divided into 2 groups:
control (group K) — 30 people and the main (group
D) — 50 people. The description of the groups is
given in Table 1.

Table 1

Description of study groups

Indicator Group K Group D
Age, years (Mzm) 48.6+£2.9 49.9+2.4
Gender (male/female) 16/14 29/21
ASA Class 1-2 1-2

Both groups were homogeneous by age and
gender. The method of anesthesia used in group K is
multicomponent balanced anesthesia: premedication
— ondansetron 4 mg, dexamethasone 4 mg, ketorolac
30 mg intravenously, sibazone 10 mg, fentanyl
0.1 mg intramuscularly 40 minutes before the
intervention. Induction of propofol 2-2.5 mg/kg
fractionally until clinical symptoms of anesthesia are
achieved, fentanyl 0.005% 0.1 mg. Intubation of the
trachea is after relaxation against the background of
atracurium besylate 0.3-0.6 mg/kg. Maintenance of
anesthesia: oxygen — sevoflurane mixture with Fi02
50-55%, sevoflurane 1.4-1.8 vol.% on exhalation (1-
1.5 of minimum alveolar concentrations (MAC)) at a
flow of not more than 1 I/min. BIS values were

maintained at the level of 30-40, during surgery a
bolus injection of 0.1 mg of fentanyl intravenously
was used in case of hemodynamic reactions.
Intraoperative monitoring of patients included: non-
invasive measurement of blood pressure, heart rate,
pulse oximetry, determination of oxygen con-
centration, carbon dioxide and of inhalation ane-
sthetic in inhaled and exhaled air, registration of
bispectral index (BIS) on-line, registrarion of ANI
index. All patients underwent peripheral vein cathe-
terization, the rate of intraoperative infusion did not
exceed 3-5 ml/kg/h. In the postoperative period,
anesthesia was performed by routine administration
of ketorolac 30 mg intravenously 2 hours after the
intervention.
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In group D dexmedetomidine was used. The drug
was administered according to the scheme: for
premedication dexmedetomidine was used intra-
venously instead of sibazone at a dose of 0.5 pg/kg
for 10 minutes, then the drug was administered
during surgery at a dose of 0.5 ug/kg/h as an
infusion. The main criteria for evaluating the results:
hemodynamic stability, the amount of opioids
consumed, the severity of intraoperative pain by
registering ANI index [7], the severity of
postoperative pain by VAS [4] and the frequency of
postoperative nausea and vomiting (PONV) [7]. The
results were recorded in 4 stages: the onset of the
surgery, the most traumatic stage of the intervention
("open sky"), the end of the surgery, 6 hours after
the surgery. For statistical processing the application
package Microsoft Word, Microsoft Excel and
Statisica v 6.1 (StatsoftInc., USA)
(No. AGAR909E415822FA) was used The analysis
of quantitative data was performed taking into
account the distribution law estimated by the
Shapiro-Wilk criterion. In the case of a normal
distribution, we used the arithmetic mean (M), the
standard error (m), the Student's criteria for bound

(T) and unrelated (t) samples, in other cases — the
median (Me), interquartile range (25%; 75%),
Mann-Whitney test (U). The difference between the
compared values was considered significant at
p<0.050 [1].

RESULTS AND DISCUSSION

Both schemes allowed to avoid the expressed
fluctuations of indicators of hemodynamics and gas
exchange at all stages. The measurement results are
presented in Table 2.

The indicators shown in Table 2 indicate no
statistically significant difference between the
study groups.

The quality of intraoperative analgesia was
assessed by recording the ANI index within 10
minutes from the onset of the most traumatic stage
of corneal transplantation ("open sky" stage), and the
number of episodes of insufficient analgesia
(decrease in ANI index less than 50) was ad-
ditionally recorded. The indicators of the ANI
monitor are presented in Table 3.

The dynamics of the ANI index in the study
groups is shown in Figure 1.

Table 2

Indicators of hemodynamics and gas exchange in patients
of study groups, Me (25%; 75%)

Onset of surgery Stage “open sky” End of surgery 6 hours after surgery
Stage/
indicator

K D K D K D K D
Average BP 93 95.5 94 84 66 73 98 83
mm Hg. (84;113) (85;107) (67;117) (64;99) (57;81) (56;82) (78;113) (75;113)
P 0.095 0.096 0.954 0.172
HR 76 80 70 72 69 66 77 76
beats/min. (55;80) (64;109) (50;89) (57;116) (52;84) (57;84) (63;84) (65;112)
P 0.986 0.850 0.805 0.971
SpO; 99 99 99 99 99 99 - -
% (97;100) (95;100) (96;100) (95;100) (97;100) (97;100)
P 0.943 0.860 0.994
EtCO, 32 26 33 27 39 30 - -
mm Hg. (22;37) (20;30) (21;38) (21;35) (30;42) (20;36)
P 0.597 0.414 0.093

Note. Comparison of data of group K and D p>0.05 by U-Mann-Whitney test.
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Table 3
ANI index in the study groups, Me (25%; 75%)
Stage “open sky”
lsl 2nd 3rd 4th sth 6(]1 7ﬂ| sth 9th lolh
hour . . . . . . . . . .
minute minute minute minute minute minute minute minute minute minute
ANI 46 39,5 43,5 46,5 48 48 49,5 53,5 60,5 62
gr. K (35;51) (34;49) (39:48) (36;66) (33;66) (44;65) (42;68) (47;80) (46;67) (44;84)
ANI 66 64 54 56 62 67 64 72 74 73
gr.D (42;84) (40;76) (37;69) (39:;68) (56;72) (54;77) (53;80) (55:82) (55:86) (54;93)
p 0,05* 0,02%* >0,05 >0,05 0,04* 0,05* 0,04* >0,05 >0,05 >0,05

Note. * — p<0.05 between groups K and D by U-Mann-Whitney test.

The obtained data indicate an insufficient level of
analgesia in group K during the first 7 minutes of
"open sky", while in group D the index values
during the whole time of the most traumatic stage
did not fall below 50. Statistically significant dif-
ferences were obtained at 1, 2, 5, 6 and 7 minutes of
the stage.

The number of episodes of insufficient analgesia
during the most traumatic stage of the operation in
group K was 5.5 (4; 7) — Me (25%; 75%), while in
group D only 2 (0; 2.5) — Me (25 75%) (p=0.001
according to the Mann-Whitney test), which is
shown in Figure 2.

80
70
60
w4
g
£ 50
4
<
40
"
30
20
1 2 3 4 5 6 7 8 9 10
Time, min.
L Group K Group D
Fig. 1. Dynamics of ANI index in the study groups
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Number of episodes of insufficient anesthesia

Stage “open sky”

B Group K

"

Group D

Fig. 2. Number of episodes of insufficient analgesia
(within 10 minutes of the most traumatic stage of surgery)

The level of pain was assessed by a visual-analog
scale (VAS). Assessment of pain by VAS was
performed for the first time on the operating table
(immediately after the patient's recovery of
consciousness), then — in 2, 6 hours and in the mor-
ning the day after surgery. Interpretation of data by
VAS: 0 points — no pain; 1-3 points - mild pain; 4-6
points — moderate pain; 7-9 points — severe pain; 10
points — unbearable pain. The level of pain by VAS
after extubation in both group K (n=30) and group D
(n=50) was 0. Anesthesia at this stage in both groups
can be considered satisfactory. However, 2 hours
after the surgery the level of pain in group K (n=30)
was 3 (1; 5) — Me (25%; 75%), which is statistically
significantly more than in group D (n=50) — 1 (1; 1)
— Me (25%; 75%) (p<0.001 according to the Mann-

Whitney test). 6 hours after the intervention, the gap
in the indicators of pain levels in the groups differed
even more and in the group K (n=30) was — 6 (3; 7)
— Me (25%; 75%), which is statistically significantly
larger than the group D (n=50) — 2 (1; 3) — Me
(25%; 75%) (p<0.001 according to the Mann-Whi-
tney test). At this stage, analgesia in group K can not
be considered satisfactory, while patients in group D
experienced only mild pain. The above dynamics
was observed the morning after surgery. The level of
pain by VAS was statistically significantly higher in
group K — 3 (1; 4) — Me (25%; 75%), while in group
D (n=50) — 0(0; 1) — Me (25%); 75%) (p<0.001
according to the Mann-Whitney test).

The dynamics of pain level by VAS are presented
in Figures 3a, b, c.

] 3 10 6
‘2 4 < @ 3
<2 & 3 2 =
21 7] . ) 0
> 0 SO < 0
in 2 hours in 6 hours in the morning
EK =D EK ®D BK FD
a) )

Fig. 3a, b, c. Pain level by VAS in study groups in 2, 6 hours and in the morning the day after surgery
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The average level of need for fentanyl (ml)
during surgery in group K (n=30) was 5 (4; 6) — Me
(25%; 75%), which is statistically significantly
higher than in group D (n=50) — 4 (4; 6) — Me (25%;
75%) (p=0.03 according to the Mann-Whitney test).
PONV was observed in group K (n=30) in 9
patients, which was 30%, while in group D (n=50) —
in 4-8%.

CONCLUSIONS

1. The use of dexmedetomidine in ophthalmic
surgery is safe and allows to achieve a high level of
postoperative comfort by reducing the need for
opioids, reducing the number of episodes of PONV,
improving the quality of analgesia.

2. The addition of dexmedetomidine can reduce
the severity of intraoperative pain, as evidenced by

the values of ANI monitor, being above 50 within
the whole "open sky" stage. The number of episodes
of insufficient analgesia was 2.5 times higher in the
control group compared with the dexmedetomidine
group.

3. When analyzing the level of pain by VAS in
the postoperative period, it was found that pain was
significantly more pronounced in the control group
compared with the dexmedetomidine group at all
stages of the study.

4. The need for fentanyl and the number of
episodes of PONV were also significantly higher in
the control group compared to the dexmedetomidine
group.
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