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AND PREVENTION OF INADVERTENT INTRAOPERATIVE HYPOTH ERMIA
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The aim of research is to determine the charatitexief intraoperative temperature homeostasiscavelop methods
of prevention of inadvertent intraoperative hypothia. The study included study of temperature hatesis in 160 surgical
patients. The patients of the test group wereaipdron in the conditions of correction of theinperature homeostasis was
provided by local applying of polyethylene teregitte polymer coating. The patients of the corgroup underwent surgeries
without using any techniques aimed to correct thieinperature homeostasis. Was found out a progeesicrease in
temperature in all parts of the body as well amiegral indicators of temperature homeostasisiénintraoperative period. The
most pronounced decrease in the temperature cluttggcal patients was observed at 60th minute eftirgical procedure was
observed on the skin of hips and arms. Prevenfiolecrease in the temperature was possible byatisglthighs and arm of the
patients with shielding materials.

Key words: temperature homeostasis, inadvertent intraoperatipothermia, prevention.

This article is a part of research work "Optimizitige quality of anaesthesia and intensive care piibased on age
and gender dimorphism clinical and functional, immawand metabolic changes", state registration nurdié4U006326.

Inadvertent intraoperative hypothermia (lIH) is lammed drop of core body temperature of the
patient below 36°C. Its registration in the perigtiwe period are from 40 to 90% [8].

There are the factors that can contribute to thiemizs temperature loss in the operating room is
transcutaneous losses (make up to 60% of totallbss¢s), breathing losses (make up to 20% of total
losses), convection losses (make up to 15%), cdivédoss (make up to 5%) [9].

IIH is known to increase the risk of cardiac anfidtious postoperative complications. IIH can
contribute to increased postoperative blood lossaana consequence needs for transfusion. Patveots
experienced IIH during the operation, wake up ngosvly, and their awakening is often accompanied
by muscular shivering. Perioperative hypotherméadeto prolonged terms of hospital staying and may
be a cause of nosocomial mortality [2-4, 7]. Momwall general anesthesia medications considerably
influence on the thermoregulation by changing thoéds of compensatory cardiovascular reactions,
reducing heat production, perspiration and museenogenesis [1].

Hence, IIH prevention must become an inseparabtegbaplanning and performing on surgical
operations in all areas of surgery.

The purpouse of research is to determine the characteristicsntthoperative temperature
homeostasis and develop methods of preventioraofviertent intraoperative hypothermia.

Materials and methods.Our study, which included two phases, was carrigdfar the period
from August, 2015, to October, 2016, in surgicapatient departments of Poltava. Phase | included
ascertaining prospective open-label study of teatpee homeostasis in 100 patients operated on for
surgical pathology of abdominal organs, aged fr@td 83 years old, whom have been measured the
changes in basal body and internal body temperaiwstandard operating conditions during the sailgic
operation in standard conditions of operating r¢gamtemperature was %3 and relative humidity of the
air equaled 55% in accordance with current safetgdards). Phase Il represented double randomized
prospective study of temperature homeostasis inphd@nts underwent elective surgical operatioms fo
pathologies of abdominal organs. The operationgnolaparotomies, were performed under total
intravenous anesthesia, prolonged myoplegia, @difilung ventilation, and airway intubation. The
patients similar by the age, sex, extent and tymimery and anesthesia, were divided into 2 ggaip
80 people. The patients of the test group were adpdron in the correction of their temperature
homeostasis was provided by local applying of phiylene terephthalate polymer coating «Leina-
Werke», Germany. The patients of the control grongerwent surgeries in standard of operating room
without using any techniques aimed to correct ttegnperature homeostasis.
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We registered the type of anesthesia medicatiore tf spontaneous breathing recovery, consci-
ousness and muscle tone recovery in the post-oper@riod, the development of postoperative muscle
shivering (POMS) and post-operative nausea andtva{(PONV). Vital signs of patients (heart ratdal
pressure, body external temperature) were monitoyethe monitor W 300-12 («O’AS», Ukraine) and
recorded during surgery and 30 minutes prior tihgesy and after it. External temperature was mealson
the skin of the anterior surface of the chest, affasm), thighs Tthigh), shin (Tshin), calves ' ¢alf) with
calculation of mean T skiff'(ns) [5]. Measuring of core body temperature wafopsed upon the tympanic
membrane by using a infrared thermometer «UT-1G#> & D Company, Ltd.», Japan). Mean body
temperatureTmb) was calculated taking into account cbref the body Tc) andTms [2]. In describing the
results of the study we indicated the number okenfagions (n), the average arithmetical (M), bian, (
median (Me) and Quartile scale (50L, 50U). Comparief the two groups by their quantitative indicato
was performed by using Wilcoxon-Mann-Whitney (Udttaiith calculation of the amount of ranks the
comparison by qualitative indicators was calculdigdising Pearson criterigd). Correlations between the
phenomena were calculated by using the Spearmegiatimmn (R). A minimum margin of error-free predic
tion was considered as P = 0.95 and, and, resphgtilie probability of error level was calculasedp = 0.05.

Results and their discussionIn the Phase | of the study we found out a progrestecrease in
temperature in all parts of the body as well asiegral indicators of temperature homeostadbisl{ and
Tms). The most pronounced decrease in the temperafuthe surgical patients was observed &t 60
minute of the surgical procedure with followinglstaation of temperature dynamics (Fig. 1).

Significant correlation of skin temperature decesascurrences at 80nin below the limit value
to fix IIH was observed on the skin of hips and sirthis corresponds to the data of other autfigrs

- the value of correlation between IIH occurrencedBshin: R = 0,2; p = 0.07,;
- the value of correlation between IIH occurrencedarm: R = 0,6; p = 0.03;
- the value of correlation between IIH occurrencedBthigh: R = 0,5; p = 0.03;

- the value of correlation between IIH occames and'calf: R = 0,2; p = 0.07.

In the Phase Il of the study we implemented pkeventive measures based on the results
obtained at the first phase of the study. The teshlowed that IIH prevention was possible by iatsod
thighs and arm of the patients with shielding mater(Fig. 2).
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Figure 1. Dynamics of temperature in various prise body and integral indicators of Figure 2. Dynamics of integrated indicators of terafure homeostasis during the
temperature homeostasis during the surgical opei@= 100). surgical operation.

At the 60" min of the surgical intervention, when decreasetémperature reached critical
valuesoccu, the indicators of IIH occurrence ratbadth groups differed significantly (Table 1).

Table 1
IIH occurrence rate according to results if measumg Tms and Tmb at the 6@ min of the operation
Sign Test group (n) Control group (n) 2 P
Presence of sign No sign Presence of sign No sign
Tms 10 70 62 18 68,2 <0,01
Tmb 7 73 29 51 17,35 <0,01

It is known that the prevention of IIH reduces thanber of postoperative complicatidi®. The
methods applied to prevent IIH were proven as t¥fecegarding to the safety and comfort of theepet
The patients of the test group demonstrated signifiy less occurrence of postoperative musclesshiy
and postoperative nausea and vomiting (Table 2xeMer, under the same schemes of anesthesia the
patients of the test group demonstrated signifizagdrlier recovery of spontaneous breathing andciau
tone, their hemodynamic parameters were more s{dlalele 3). Thus, having carried out the study we
determined areas of the body with the highest gatifidheat losses. We have also revealed that rimiga
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temperature of the covering patient’s hips and awitisinsulating material reduces the IIH incideacel do
not interfere the comfort of the operating crew roera.

Table 2
Occurrence ofpostoperative muscle shivering and postoperative mgea and vomiting
Sign Test group (n) Control group (n)
2
Sign is present s’\ilg;)n Sign is present No sign x p
POMS 10 70 32 48 15,6 0,01
PONV 3 78 12 68 6,0 0,03
Table 3
Data obtained from guantitative analysis of clinichparameters in the patients in postoperative perid
Sian Test group (n=80) Control group (n=80) U [0
9 Mfm | Me | 50L | 50U sr Mtm [ Me | 50L | 50U [ sr
Recovery time
of spontaneous 35,740,3 35 32 39| 11088 58,02+0,5 57 3y il 557 22040,01
breathing, min
Time of satisfied 160,3#36,1| 170| 160 230 11462 291#255 300 285 350 1915| 2551 | 0,02
head lift test, min.
rF;‘iJr']S)e (beats per 65+0,6 66 | 42| 76 11226 759+023 | 76 | 55| 87| 49045 2350' 0,02
Arterial systolic
bressure, mmHa. 125945, 4| 126| 116| 127 5196 136,9+156 187 116 1489682 | 18,1 | <0,01

These measures contribute to the decreased oamirafnpostoperative muscle shivering and
postoperative nausea and vomiting, facilitate eanecovery of spontaneous breathing, muscle tone,
hemodynamic stabilization.

D))

Was found out a progressive decrease in tempenatwaié parts of the body as well as in integral
indicators of temperature homeostasis in the iptaaiive period. The most pronounced decreaseein th
temperature of the surgical patients was observé&fdth minute of the surgical procedure with foliogy
stabilization of temperature dynamics. Significamtrelation of skin temperature decrease occurssac@0th
min below the limit value to fix IIH was observed the skin of hips and arms. IIH prevention wassjtbs
by insulating thighs and arm of the patients witielsling materials. The methods applied to prellehtvere
proven as effective regarding to the safety andfadnof the patient. The patients of the test group
demonstrated significantly less occurrence of pestiive muscle shivering and postoperative naasda
vomiting, significantly earlier recovery of spongamis breathing and muscle tone, their hemodynamic
parameters were more stable.

i

. Diaz M, Becker DE. Thermoregulation: Physioloberad Clinical Considerations during Sedation anddB@nAnesthesia.
Anesth Prog. 2010; 57(1): 25-33.
2. Pham DD, Lee JH, Lee YB, Park ES, Kim KYu, SoNgek al. Novel Anthropometry-Based Calculation lné Body Heat
Capacity in the Korean Population. PLoS One. 20061 1): e0141498.
3. Pirnes J, Ala-Kokko T. Accidental hypothermiactbrs related to long-term hospitalization. A espective study from
northern Finland. Internal and Emergency MedicG4.6; 1-9.
4. Reynolds L, Beckmann J, Kurz A. Perioperative plications of hypothermia. Best practice & reseafClnical
anaesthesiology. 2008; 22 (4): 645—-657.
5. Selvaraj V, Ghanaprakasam PV. Evaluation of skinperature over carotid artery for temperatureitodng in comparison
to nasopharyngeal temperature in adults under geaeesthesia. Anesth Essays Res. 2016; 10(2): 281-2
6. Sessler DI. Temperature monitoring: the consecge and prevention of mild perioperative hypothar@outhern African
Journal of Anaesthesia and Analgesia. 2014; 2Q8)31.
7. Singer AJ, Taira BR, Thode HC, et al. The assaxtiatietween hypothermia, prehospital cooling, andtatity in burn
victims. Academic Emergency Medicine. 2010; 17456—459.
8. Singh A. Strategies for the management and awcil of hypothermia in the perioperative environmdournal of
perioperative practice. 2014; 24(4): 75-78.
9.YiJ, Xiang Z, Deng X, Fan T, Fu R, Geng W, etliatidence of Inadvertent Intraoperative Hypothiarand Its Risk Factors
in Patients Undergoing General Anesthesia in Beijm@rospective Regional Survey. PLoS One. 201591 @0136136.

Wt

XAPAKTEPUCTHKA IHTPAONEPAIITHOI' O XAPAKTEPUCTHKA UHTPAOIIEPAIIMOHHOI'O
TEMIIEPATYPHOI'O TOMEOCTA3Y TEMIEPATYPHOI'O TOMEOCTA3A
I MPO®IIAKTUKA HEHABMHUCHOI U IMIPODOUTIAKTUKA HEITPEJHAMEPEHHOM
IHTPAOIPEIIMHOI I'IIOTEPMII HHTPAOINPEIMMHOMA TMIIOTEPMHUA
Mxypymiii /1. Mkypynmii JI.
MeTOIO IIOCJIiZDKeHHS[ € BU3HAYCHHS XapaKTCPUCTUK HeIII)IO HCCIICOOBAHUA SABIIICTCA OIIpEACIICHUE
iHTpaonepaL[iﬁHoro TEMIICPATYPHOI'O rOMEOCTAa3y Ta p03p061<a XapaKTEPUCTUK MHTPAOIICPALMOHHOI'O TEMIIEPATYPHOT'O TOMEOCTa3a
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METOMB TNPOGUIAKTUKYA  HEHAaBMICHOI  iHTpaonepariiHoi
rinotepmii. JocmimkeHns BKJIIOUAJIO BUBYCHHS
TemreparypHoro romeocrasy y 160 XipypridHmx XBOpPHX.
[Mamientn focmipKyBaHoi Tpynu mepeOyBaii B yMOBax
KOpeKiii iX  TeMIepaTypHOro  rOMeoCTasy  MiCLEBHM
3aCTOCYBAHHSIM  IIOJIMEPHOTO  IOJeTHIeHTepedTaIaTHOro
MOKpUTTsL. TTalieHTaM KOHTPOJIBHOI IPYIH OYIb-SKHX METOJIH,
CIIPSIMOBAHI HA KOPEKIIIO iX TeMIIepaTypHOTO roMeocTasy, He
3aCTOCOBYBAINCh.  BUSBICHO  TIOCTYIOBE  3HIDKEHHS
TeMIepaTypd BCiX 4YacTHHAX Tijla, a TaKOX IHTErpallbHHX
TIOKa3HHMKIB TEMIIEPaTypHOro roMeocTasy B
iHTpaorepamiiHoMy nepioai. HalOiabm BupakeHe 3HIKEHHS
TeMIepaTypy XipypriuHux XBOpHUX crocrepiraiocss Ha 604i
XBWJIMHI XIpYpriqHOI NpOIEIypH Ha IIKIpi CTETOH Ta PYK.
3ano0iraHHst  3HIDKEHHIO TEMIepaTrypH Oylo MOXKIIMBHM
3aB[AKH I30JIIil CTETOH Ta pyK IALI€HTIB 3aXUCHUMH
Marepiatamu.
KnrouoBi cnoBa:  TemmeparypHuii  rOMEOCTa3,
HEHaBMHCHA iHTpaorepauiifHa rinotepMisi, mpogigaKTHKa.
Crarrs Hagiiinota 4.02.19.

n pa3paboTka METONOB IPOQMIAKTHKH HENpeAHaMepeHHOH
HMHTPAOIIEPALIMOHHOW  TUNOTepMHUM. [ccnenoBaHue — BKIIOYAIO
H3ydeHHEe TeMrepaTypHoro romeocraza y 160 xupyprudeckux
GonpHbIX. [laimeHTsl HMccnexyeMoi TpyNIbl  HAaXOMWINCh B
YCIOBUSIX KOPPEKLIHH UX TEMIIEpaTypHOr0 IOMEOCTa3a MECTHBIM
IIPHMEHCHHEM TIOJIMMEPHOTO TIOJIMATHIICHTEPe(TaIaTHOTO
nokpertys. [larmentaM KOHTPOJIBHOM TPYIIIBI HUKAaKUE METOJBI,
HanpaBIeHHbIE Ha KOPPEKIMIO UX TEMIIEpaTypHOro roOMeocTasa, He
NIPUMEHSUTICh. BBIABICHO MOCTEIIEHHOE CHIDKEHHE TeMITepaTypbl
BCEX 4YaCTedl Tejna, a TaKKe MHTErpalbHBIX —IIOKa3aTelei
TEMIIEPATypHOTO TOMEOCTa3a B HHTPAONEPALMOHHOM IEPUOJIE.
HanbGonee BbIpaXeHHOE CHIDKEHHE TEMIIEPATYphl XUPYPTHUECKHX
OonbHBIX ~HaOmomamock Ha 6041 MuHYTE  XHPYpPrHYECKOiM
TpoLielypsl Ha Koxke Oenep M pyk. [IpenoTBparmieHns CHIDKEHUS
TeMITepaTyphl OBUIO BOZMOXHBIM OJ1aroapst M30Jsiuy Oeep U pyk
TAIMEHTOB 3aIIUTHEIMH MaTepHAIaAMU.

KiroueBble  cjioBa;  TEMIEpaTypHbII  romeocras,
HelpeTHaMepeHHasA HHTPAoIepaLOHHAS THIIOTEPMUS,
npoHIaKTUKA.
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IFFERENTIAL AND DIAGNOSTIC CRITERIA FOR HYPERMOBILI  TY OF THE ARTICULAR HEADS
OF THE MANDIBLE, MUSCLE AND JOINT CONTRACTURE AND C OMPRESSION-DISLOCATION
DYSFUNCTION OF TEMPOROMANDIBULAR JOINT (ACCORDING T O THE DATA
OF TMJ ZONOGRAPHY)

E-mail: enever@ukr.net

The article deals with the results of systematsual analysis of the TMJ zonograms of 67 patieritls @dompression-
dislocation dysfunction of TMJ, 29 patients withpleymobility of the articular heads of the mandibted 12 patients with a
muscle and joint unilateral contracture of the nilaled The obtained data not only expand the sdienthderstanding of the
pathogenesis of the aforementioned dysfunctioridvbf, but also have practical significance for thaore accurate differential
diagnosis and ensuring adequate treatment of pstien

Key words: temporomandibular joint, dysfunction, zonography.

The present work is a fragment of RSW "Algorithmsfagical and conservative treatment of patientdwibsmetic
defects of tissues of the maxillofacial area, intiohal ptosis of the skin of face and neck, paindsomes of face, and
prophylaxis of the formation of pathological cidatlly modified tissue” (state registration No. @11001910).

The diseases of temporomandibular joint (TMJ) dautst one of the most common pathologies
of the maxillofacial area. According to many authanore than 65% of population in different cowegri
present with some or other symptoms of TMJ dysfondtl, 3]. Given that the number of such patients
is steadily increasing, and clinical manifestatiohd'MJ disruptions significantly impair the qualiof
life for millions of people, the problem of theiradnosis and treatment does not lose its relevapde
this day [4]. According to international classificam of diseases, TMJ dysfunction is recognizedaas
separate nosological unit. However, it has nothexn specified that there are a number of various
etiopathogenetically determined dysfunctional ctods of the joint [8]. The considerable efforts of
specialists are being applied to studying the maish@ of the occurrence of functional TMJ disorders
However, in spite of active scientific researchtwir differential diagnostics causes considerable
difficulties until now [2]. Diagnosis of muscle ardint dysfunctions of TMJ is based on anamnesis,
clinical and radiological findings, such as orthafmenography, teleroentgenography, computer and
magnetic resonance imaging, arthrophonographytfamdke [6, 7]. Difficulties in diagnosing muscula
and articular dysfunctions of TMJ are due to teilgirity of patients’ complaints, as well as tofdient
interpretations of the results of additional stsdiacluding the radiographic ones.

Despite the significant technical improvement a thays for visualizing the TMJ components,
the methods for analyzing the obtained images doailways allow researchers to give an adequate
description of different nature of its muscle anthf disorders. At present, the most accessibléoakt
for visualizing the bone components of TMJ is thgéted computer radiography with closed and open
mouth (zonography) [5, 9]. The significant expeciernn application of TMJ zonography has already
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