Termoregiilasyon
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Perioperatif termal bozukluklar yaygindir ve rahatsizliklarin 6zellikle yaslhi-
larda sik oldugu konusunda 6nemli kanitlar vardir. Saglikli insanlarda, gekir-
dek viicut sicakligi, santral sinir sistemi tarafindan ¢ok dar toleranslar igin-
de tutulur (+0.2°C, esik sicakliklik aralig1). Bu dar sicaklik araliginin disina
¢ikan viicut sicakliklarina terleme, titreme, termogenez ve vazodilasyon gibi
yanitlarla gekirdek sicakligi korunur. Perioperatif hipertermi nadir goriiliir ve
malign hipertermi diginda sik goriilen ve morbid bir durum degildir. Siklikla
goriilen viicut sicaklik artigi, hastanin mevcut olan enfeksiyon veya ajitasyo-
nuna sekonder bir durumdur ve etyoloji bilinmektedir. Daha ¢ok ates olarak
tanimlanir ve perioperatif siire¢ dahilinde gelismesi, hipotermiye nazaran
daha nadir bir durumdur. Hipotermi, 36°C’nin altindaki viicut gekirdek si-
caklig1 olarak tanimlanir ve ¢ogu ameliyathanede her giin meydana gelen bir
durumdur (1, 2). Istenmeyen perioperatif hipotermi ise preoperatif ddSnemden
baslayip postoperatif ilk 24 saatlik siiregte viicut sicakliginin 36°C’nin altina
diismesi olarak tanimlanir (3). Perioperatif hipoterminin klinik 6nemi, ciddi
morbiditeye neden olabilecek potansiyelde olmasi ve eger takibi yapilmaz ise
kolaylikla gozden kacabilmesidir. Hastanin preopetatif hazirligini yapan, ope-
rasyon esnasinda tedavisini iistlenen ve postoperatif takip/tedavilerini yapan
ekiplerin farkli olmasi da tehlikeyi arttiran faktorlerden biridir. Ancak yash
ve 1 yas alt1 popiilasyon, hipotermi agisindan daha riskli grubu olusturmakta-
dir. Yashlarda, hipotermi daha fazla goriilmektedir, ¢iinkii merkezi ve efferent
termoregiilator kontroller, 6zellikle bu hastalarda yetersizlesmistir. Tiim bu
mekanizmalar 151g1nda bu boliimde, normal termoregiilasyon, yaslilarda viicut
sicakliginin diizenlenmesi ve perioperatif termoregiilatér mekanizmalar tize-
rinde durulacaktir.
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Viicut sicaklig1 monitérizasyonu, yash hastalarda, 6zellikle 30 dakikadan uzun
stirmesi beklenen tiim vakalarda uygulanmalidir. Viicut sicakligini takip etmek
amaciyla timpanik membran, nazofarenks, mesane, cilt (aksiller bolge), 6zefagus
alt ucu veya pulmoner arter kateteri 6l¢iim noktasi olarak kullanilabilir. Cekirdek
sicaklig1 en iyi gosteren olgiimler 6zefagus alt ucu ve pulmoner arter kateterinden
yapilanlardir ancak rutin uygulama igin fazlaca invaziv ve komplike olduklarin-
dan daha konservatif yontemler tercih edilmelidir. Mesane sicakligi, idrar akisi
yiiksekken pulmoner arter (¢ekirdek) sicakligina esittir, ancak idrar akisi, operas-
yonlar esnasinda degiskenlik gosterdiginden, intraoperatif kullanima ¢ok uygun
degildir (31).

Hipotermi olusmadan 6nce hastay: yalitmak (6rtmek) ya da aktif olarak 1sit-
mak ¢ok faydali olacaktir. Viicut sicaklik 6l¢iimii postoperatif donemde de takip
edilmelidir. Monitdrize olmasa da hastada titreme goriilmesi dikkate alinmalidir.
Titreme, postanestezi bakim tinitelerinde hipotermi veya genel anestezik ajanla-
rin norolojik yan etkilerinden dolay: olusabilir. Titreme, viicudun 1s1 tiretimini
arttirma ve viicut 1s1s1n1 artirma yoniinde bir yanittir. Ancak, yash hastalarda bu
yanitin zayif kalacagi gz oniinde bulundurulmali ve tedbir alinmalidir.

1. Morley-Forster PK. Unintentional hypothermia in the operating room. Canadian
Anaesthetists’ Society Journal. 1986;33(4):515-27.

2. Slotman GJ, Jed EH, Burchard KW. Adverse effects of hypothermia in postoperative
patients. The American journal of surgery. 1985;149(4):495-501.

3. Sajid MS, Shakir AJ, Khatri K, Baig MK. The role of perioperative warming in surgery:
a systematic review. Sdo Paulo medical journal. 2009;127(4):231-7.

4. Nadel E, Pandolf K, Roberts M, Stolwijk J. Mechanisms of thermal acclimation to
exercise and heat. Journal of Applied Physiology. 1974;37(4):515-20.

5. Hales J. Skin arteriovenous anastomoses, their control and role in thermoregulation.
1985.

6. Nedergaard ], Cannon B. The uncoupling protein thermogenin and mitochondrial
thermogenesis. New comprehensive biochemistry. 23: Elsevier; 1992. p. 385-420.

7. Satinoff E, Rutstein J. Behavioral thermoregulation in rats with anterior hypothalamic
lesions. Journal of comparative and physiological psychology. 1970;71(1):77.

8.  Washington DE, Sessler D, Moayeri A, Merrifield B, McGuire J, Prager M, et al. Ther-
moregulatory responses to hyperthermia during isoflurane anesthesia in humans.
Journal of Applied Physiology. 1993;74(1):82-7.

9. Sessler DI. Mild perioperative hypothermia. New England Journal of Medicine.
1997;336(24):1730-7.

10. Kurz A, Sessler DI, Christensen R, Dechert M. Heat balance and distribution during
the core-temperature plateau in anesthetized humans. Anesthesiology: The Journal of
the American Society of Anesthesiologists. 1995;83(3):491-9.



Béliim 8 ® Termoregiilasyon

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

Clark RE, Orkin LR, Rovenstine E. Body temperature studies in anesthetized man:
effect of environmental temperature, humidity, and anesthesia system. Journal of the
American Medical Association. 1954;154(4):311-9.

Kurz A, Sessler DI, Annadata R, Dechert M, Christensen R, Bjorksten AR. Mi-
dazolam minimally impairs thermoregulatory control. Anesthesia & Analgesia.
1995;81(2):393-8.

Kurz A, Ikeda T, Sessler DI, Larson MD, Bjorksten AR, Dechert M, et al. Meperi-
dine decreases the shivering threshold twice as much as the vasoconstriction th-

reshold. Anesthesiology: The Journal of the American Society of Anesthesiologists.
1997;86(5):1046-54.

Danzl DF, Pozos RS. Accidental hypothermia. New England Journal of Medicine.
1994;331(26):1756-60.

Khan F, Spence V, Belch J. Cutaneous vascular responses and thermoregulation in
relation to age. Clinical Science. 1992;82(5):521-8.

Tankersley C, Smolander ], Kenney WL, Fortney S. Sweating and skin blood flow
during exercise: effects of age and maximal oxygen uptake. Journal of Applied Physi-
ology. 1991;71(1):236-42.

Vassilieff N, Rosencher N, Sessler D, Conseiller C. Shivering threshold during spinal
anesthesia is reduced in elderly patients. Anesthesiology: The Journal of the American
Society of Anesthesiologists. 1995;83(6):1162-6.

Vaughan MS, Vaughan RW, Cork RC. Postoperative hypothermia in adults: Relati-
onship of age, anesthesia, and shivering to rewarming. Anesthesia and Analgesia.
1981;60(10):746-51.

Frank SM, Beattie C, Christopherson R, Norris EJ, Rock P, Parker S, et al. Epidural
versus general anesthesia, ambient operating room temperature, and patient age as
predictors of inadvertent hypothermia. Anesthesiology. 1992;77(2):252-7.

Roe CE, Goldberg M]J, Blair CS, Kinney JM. The influence of body temperature on
early postoperative oxygen consumption. Surgery. 1966;60(1):85-92.

Nakajima R, Nakajima Y, Ikeda K. Minimum alveolar concentration of sevoflurane in
elderly patients. British journal of anaesthesia. 1993;70(3):273-5.

Fossum S, Hays J, Henson MM. A comparison study on the effects of prewar-
ming patients in the outpatient surgery setting. Journal of PeriAnesthesia Nursing.
2001;16(3):187-94.

Thermoregulatory defense mechanisms, 37 (2009).

Detry J, Brengelmann GL, Rowell LB, Wyss C. Skin and muscle components of fo-
rearm blood flow in directly heated resting man. Journal of Applied Physiology.
1972;32(4):506-11.

Ro Y, Huh ], Min S, Han S, Hwang J, Yang S, et al. Phenylephrine attenuates intra-o-
perative hypothermia during spinal anaesthesia. Journal of International Medical Re-
search. 2009;37(6):1701-8.

Hardy JD, Milhorat AT, Du Bois EE, Soderstrom G. Basal Metabolism and Heat Loss
of Young Women at Temperatures from 22° C. to 35° C. Clinical Calorimetry No. 54;
Five Figures. The Journal of Nutrition. 1941;21(4):383-404.



m Kisim I ® Yaglilarda Fizyolojik Degisiklikler

27. Brauchi S, Orta G, Salazar M, Rosenmann E, Latorre R. A hot-sensing cold receptor:
C-terminal domain determines thermosensation in transient receptor potential chan-
nels. Journal of Neuroscience. 2006;26(18):4835-40.

28. Jessen C, Feistkorn G. Some characteristics of core temperature signals in the cons-
cious goat. American Journal of Physiology-Regulatory, Integrative and Comparative
Physiology. 1984;247(3):R456-R64.

29. Frank SM, Tran KM, Fleisher LA, Elrahmany HK. Clinical importance of body tem-
perature in the surgical patient. Journal of Thermal Biology. 2000;25(1-2):151-5.

30. Hendrickson JE, Hillyer CD. Noninfectious serious hazards of transfusion. Anesthe-
sia & Analgesia. 2009;108(3):759-69.

31. Hart SR, Bordes B, Hart J, Corsino D, Harmon D. Unintended perioperative hypot-
hermia. The Ochsner Journal. 2011;11(3):259-70.



