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1. Q’ﬂaﬂqﬁﬁuﬁunnws'm (Immunocompromised surgical patients) N3

quarihamaniisuliudoadhlafenfuenddiefifesnwvidamuaalsafidihendy

1.1 Iimw@a (Cancer)

sniadthtia wlvedudimautasuagifadniu cell loe liuanduu

A A 1.2 A o 1Y . v A
cell Unéivisa cell 8ei59™”  wadhaPessiuwds (Acute side effects) 9TNLAA 114

F9Me WATMS turnover 289 cell 3IA37 14 gastrointestinal mucosa, Ser-

toli cell Wa98DwNE, hair follicles Walih bone marrow

e mnajgn metabolize Adunazduaanmall  me JiheldFuen

wiithifaidlsnsiuvde lagande asiioma” safienaduiiy (toxicity) 289N

A X
VEENNDL

Drug interactions 3898 LARNINIARGBITLTS T30

- eNNAN salicylate AwLMUALN methotrexate IWMI3LMY albumin
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YA toxicity 898N methotrexate WS

« & allopurinol asgfusionlas xanthine oxidase #4 metabolize
¢ 6-mercaptopurine YN toxicity AN

o PUANTNIALNTRANL SNNAMTINE89S9” X-ray %3939~ ultra-
violet B1eN doxorubicin %38 dactinomycin mav’iﬂﬁﬁ@ skin erythema Lag
skin inflammation &9 W5UFe ™ Snwdlunm “un loeannzi S lesuss ™ Snm
enadiniiendue) Inesmwiinaiiiu Photosensitizer 1 5-fluorouracil W meth-
otrexate

Ao o GA Aaaa o X . v a Fy

- mmmmummﬂgmmm (allergic reaction) VL@] HNIBIUNTITLLNLL

anaphylaxis 91N bleomycin, L-asparaginase ta¢ paclitaxel
Cardiotoxicity aneailiiiie

« 31893 doxorubicin Wag daunorubicin “NRUSTTUMSIAG car-

diac injury
A A . L o =

» LNBA cardiotoxicity a®316118 30N 61%

« Accumulated dose 28981 doxorubicin §1NN71 450 mg duifade
4. o A4 . i o o AT w8 s
e ey Tade sedun 1wy enedlunslvien ey madilsevialasinge
e ldFUSs " SnmLSamnansithan (mediastinum) vizevthansnudneasenadl
e o A Mee o a
hifedues Alesusinene

o 21T ALINTINLAR tachycardia LaLeNNANG2E congestive heart
failure

Pulmonary toxicity anenaatie

- NULBET AN bleomycin

o §599TMYNY basilar rale, rhonchi Ven) pleural friction rub 7
WBNTIY 89919

- fax CXR Wy reticular basilar infiltration W&IANNFULIIND
S| . . . . A ' o > <
1 alveolar Llay interstitial infiltration ¥a9URANALUANT 89279 btk lung

consolidation
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- WU oxygen La bicarbonate @‘%wmﬂmimi’m blood gas

e AI3%1379 pulmonary function test 1%&3ﬂ’3 Hﬁ%ﬂm bleomycin i
izml,ﬁ‘aiﬁama%mﬁmﬁ

« Dose 18381 bleomycin ‘ﬁaﬂﬂﬂ’iﬂ 500 units QELﬁZ\I lung toxicity

- fTaen esiue) g agann Msillsatansneneuazias 6303 Snm
frlan

- mmﬁﬂﬂﬁ@éwﬂ ‘ﬁﬁ pulmonary toxicity G} cyclophosphamide,
procarbazine, melphalan, methotrexate, mitomicin C Wa¢ carmustine

Hepatotoxicity a1neadinile

- WUQWﬂHWL@ﬁﬂWﬁ@iéﬁﬁﬁ?ﬂ‘ﬁﬁ@

- aW%WUﬂWiLﬁQJ%%%’J@iTﬂJQG liver enzymes M%aa;w,mﬁa cirrhosis

- 8NN antimetabolite 171 methotrexate “NWWSTIUMSAG liver
dysfunction

« Azathioprine Q¢ 6-mercaptopurine “NRUSTTY intrahepatic
cholestasis 8¢ parenchymal cell necrosis

« Cytosine arabinoside WUTINALNMT yd%‘%‘ﬂad liver enzyme

e L.-asparaginase ﬁi%%ﬂ‘]:ﬂ acute lymphoblastic leukemia Y hepa-
totoxicity v[,gﬁa fatty change, M3aMaIVDI serum protein LAY coagulation
factors LLﬂSﬂ’l‘JLﬁN%WUad liver enzyme

Genitourinary toxicity NN

- H’lmﬁﬂ’lﬁﬂﬁﬁ major renal toxicity L% cisplatin, methotrexate
LAY streptozocin

« Cyclophosphamide wa¢ ifosfamide ST hemorrhagic cys-
titis 1N toxic metabolite GL‘LL‘ﬂ e} %@ﬂaaﬁﬂé’@’h Hﬂﬁiﬁ adequate hydration

- 2IM3284 cystitis Toaviluimadumelu 2-6 “Uaviuazve ldias
MUNRINEAEN

« Severe hemorrhagic cystitis ANRFRISNIG L cystoscope YN
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A9R00 NYALRDARENTROMNAFRNSNINGIY sclerosing agents 144 formalin

« M31¥ mesna &aifiu, synthetic sulfhydryl %a@aqﬁﬁmsniﬁ@ cys-
titis SIS I cyclophosphamide 38 ifosfamide

Neurotoxicity NeaRLIR

- mmjzu vinca alkaloid I@EILOD‘WWL’ vincristine 1N neurotoxicity VLGQWJ
sinluuuy symmetric e ldoguas “uAusTU dose en msRwLEadde distal
paresthesia LAY loss of deep tendon reflex Lﬁa\léﬁumﬂ%wmi’mmﬂ%mzwu
cranial nerve palsy, autonomic neuropathy I8¢ syndrome of inappropriate
antidiuretic hormone secretion

« & cisplatin EY neurologic toxicity @ tinnitus Way hearing loss

« 5-FU ¥ %8l cerebellar ataxia

« [-asparaginase “NUB YL lethargy, confusion ta¢ disorienta-
tion

- mi\lﬁ%llﬂ’l methotrexate ﬁ‘%mwmyaw%awwa intrathecal I@HL%‘W’]&
ﬁ'wﬁu%f%ﬂmamﬁﬂﬁﬁm progressive encephalopathy

« Paclitaxel ‘ﬁ'ﬂ,ﬁlﬁ@ symmetric polyneuropathy I@ a%uﬁwmw%a
61%%’;34751/‘1_1 cisplatin

Myelosuppression NNEARLTLTR

. mmﬁﬂwﬁwmasﬁﬁ@ﬂ@mﬁﬁmmaﬂmmz@ﬂmaﬁﬁuﬁuﬁ%mmm

« TaeEnms ldSueneshtRsnReaNMsRREeT "SR UMY
drug induced leucopenia yIanndaneanieUnf@annnig thrombocytopenia

- &g mlnnjazdl myelosuppression agfun 3-5 Fuudwne ldios

- dnwoe Wmesihadindenmehifmsfededes g neu-
tropenia @ absolute neutrophil count LI 500-1,000 /mm? Wﬁ?i@sﬁll broad
spectrum antibiotic laevufnersmuiudasiinsdodeuiihauiifosell
W‘]_I’j'lﬁ\l"?f LL§D1ANL sudden onset of weakness, hypotension &g confusion Lih

- mﬂ% Eﬂﬂfj'&l recombinant colony-stimulating factors LT granu-
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locyte colony stimulating factor (GCSF) 738 granulocyte-macrophage colony
stimulating factor (GM-CSF) axfUgN antibiotic GLWETJ"JEI febrile neutropenia
wu bl dselomiiisndin anTenuwuie CSF druansamsifia febrile
neutropenia U landaTme lugie
- M@auﬁmm @61, 2005 The National Comprehensive Cancer
Network (NCCN)® ¢ waliflden csF lunsdt
o Primary prophylaxis Lﬁamm’jwqﬁﬁminilﬁ@ febrile neutrope-
nia > 20%
o Secondary prophylaxis ol febrile neutropenia #aI3UEN
withle cycle Aavilaasszaueafita Alumesnemagss
1.2 Iiﬂa”ﬁﬁuﬁuunws'mmnmsﬁmL%ﬁ HIV
ﬁa@ﬁuﬁﬂw@@éa HIV @5 uenSniuy Highly active antiviral therapy
HAARTY? #alsznaudnoendmilhy 3 Tu 4 siiashussd
1. Nucleoside or nucleotide reverse transcriptase inhibitors (NRTIs
ey NtRTIseNNA1AL)
2. Non-nucleoside reverse transcriptase inhibitors (NNRTIs)
3. Protease inhibitors
4. Fusion inhibitors

[ |

wathadssasendmnly A e 1w
Mitochondrial toxicity
« Toxicities 3MNeN NRTIs tag NtRTIs {unaannms 319 mitochon-
drial enzymes “7%&15@1 adenosine triphosphate (ATP) Qﬂg‘]_lgd
o NUANNRAUNGAD hepatic steatosis, peripheral neuropathy, pe-
ripheral lipoatrophy, pancreatitis, cardiomyopathy, proximal myopathy, renal
tubular acidosis 8¢ neonatal encephalopathy

o NNANNRAUNGII6 hepatic steatosis 8¢ pancreatitis o

TN _AlaEWUTINTUTEN lactate 7 _$Tn

LT
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Lipodystrophy

« 15une lipoatrophy 150aAlUNEN wauenuas slwn washl central
fat accumulation L3R Whusuasvdsduna woludiaefldsuen NRTIs was
protease inhibitors

.« NUANNAAUNGMI metabolism auINGIELTY hypertriglyce-
ridemia, hypercholesterolemia, low high-density lipoprotein cholesterol, in-
sulin resistance (elevated C-peptide La¢ insulin), lactic academia Lag el-
evated hepatic transaminases

Liver dysfunction

- endimh¥ ynefio “wiusHD liver dysfunction §lsiflemswied
ieadndosuasinaf bisfudamyaen amgeenidiorihed progressive vda
persistent hepatitis VERFY hepatic synthetic dysfunction

1.3 @'ﬂwﬁlé’%’na’a’mz (organ transplant recipients)

femaneefiod Esnengiheiisue Tensu
Corticosteroids

. L‘ﬂ%&ﬂﬂ@ﬂﬁﬁmﬁu (immunosuppressive drug) Gﬁﬁmﬁﬂﬁﬂuﬁﬂw
Juadny (transplant recipients)

- Mzunsndeuszususn 1w 18 bolus steroid Wa$ acute al-
lograft injection %WU@’J']SJLAEJWIIQ opportunistic infection ﬁmd%u, avascular
necrosis U89 femoral head, altered mental status W8¢ glucose intolerance

o MNEUNTNFDUTTLLNAS W4 cosmetic change (Cushingnoid face,
acne WY hypertrichosis)

o WA HJSW’”] ANk impaired wound healing, dermal atrophy,
hypertension, proximal muscle wasting, cataract, glaucoma, growth impair-
ment Lag osteoporosis10

- Glucocorticoid guffsmamemastnaunalesdudinszuimns hy-

droxylation 984 prolene Lag lysine ﬁﬁlgﬁ 4 collagen type I % mﬁDLLm‘ﬂ



Radwor  Sansswa, asygyas owrimosy

Y ' % 2 . . . X 11 a X
Vl,(m_m ’J%@QHm{LM zinc, ascorbic acid Qg vitamin A b iNLm@J’JH UDNAN
4l glucocorticoid REAIEINMTINEVBILNALNANILMIEVENS inflammation £UEN
MIWAN cytokine LALEUEINTINTILIALNATEY monocyte WAy macrophage
« M3l65UEN glucocorticoid Hinnamasiinasionms 519 cortisol
5],%mimllﬂs~l hypothalamic-pituitary-adrenal axis
Calcineurin inhibitors
. Hﬂ%ﬂﬁi&lﬁd% cyclophosphamide 8¢ tacrolimus ANaEUEINS
YN91Ur84 calcineurin 919g 9 ”z:ynym»l,ﬂﬂizéjuﬂﬁﬂmmm T cell
« MaKdiagasvinsivihlimie ileus n&nda wAnasansgeTNTe
P 12
N 319mMe
o g asrieidusanmaid idusanmed e
« Renal toxicity {funadhaifesiiguissasennasit malaSuenngs
ﬁLﬂunmmmw‘iﬂﬁLﬁ@ renal parenchymal interstitial fibrosis DENINITUAY
\Ju4 chronic renal insufficiency sluﬁ 0
- mﬂﬁjmﬁﬁ neurotoxicity AEIT tremor, insomnia, headache, sei-
12
zure bl coma
- mﬁvlﬁ%‘i_l mﬂunmmuﬁqamﬁﬂﬁﬁ@ hypertension, hypercholes-
. . . A o v A A =
terolemia, hypomagnesemia ba¢ hyperglycemia Gﬁwﬂw‘ﬂmwﬂiﬂmamw
AN BasiaMsEFaNaNNL
Antimetabolites
- msl,uﬁajmﬁvﬁu Azathioprine 51 purine analog 7gfuglams $19 DNA
LaCHUEIMIINNLIINUYed T 1ag B lymphocyte
1% a U zd 1 a £% A o o ﬁﬂl
. Nasmmmsuaaaﬂuﬂ@mumLsmmafmummwmmauﬂ
mﬂmﬁﬁmﬁunﬁsﬁﬁ@ﬁLﬁm%’mﬁu solid organ transplantation %ﬁ’ﬂﬁ
STUURGNThNUAARIUAZIANANNL eadamsaaEe  FilefldFuenmaii
uazanfudingl@sunmarheia elen perioperative antibiotics IR

FUAVDIAGDNITULALLHNANIGE (clean, clean-contaminated 38 contaminated
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S0

2. w:'ﬂwﬁﬂsﬂﬂsziwﬁa (Co-morbid surgical patients)

o 3 0§ vy A o o o Y ad o A ¢
ﬂaEJLL‘W“HHQELL%E%’]SL%Nﬂﬂ’)?JVII?@‘L]?%Q”IG]']?ﬁEﬂ@’JEl’]ﬁﬁ\l”l(ﬂ@lLNQﬂ?BIEIEH‘W’lIaQ

MIHNEAYED intervention MNNNANNL EVEITUATI BN AAIUAINAGDNTTI

FaaunngdasmmAtLsufiuanu " ssrasthendlatszdmanii

2.1 Preoperative cardiac risk assessment

M3t cardiac risk 10IRLhENaUNIFAGTINIUYHA 1

Stepl
Need for emergency
Non-cardiac surgery?

No

v

Step2
Active cardiac
Conditions?

No

v

Step3
Low-risk surgery?

No

v

Step4d
Functional capacity
24 METs without
symptom

No or unknown

v

Step5
Presence of clinical
risk factors?

|— Yes

Yes

none

1-2

Peri-operative surveillance:
Post-op risk stratification
& risk factor management

'
A

Further evaluation
Prior to OR;
treatment As indicated

Consider peri-operative Beta
Blocker if CAD or > 1 clinical risk
factors.

—>

Consider peri-operative Beta
Blocker
? Non-invasive test if will

A4

-
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
I
'
'
'
'
'
|
v
Operating
Room
A

> 3 intermediate

risk surgery

A
"
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Peri-operative Beta
Blocker

if to OR

high risk
surgery

Consider non-invasive
Test if will change
management

ad
LHUAHNN 1
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A15197 1
Clinical Assessment
Active Cardiac Conditions Clinical Risk Factors
« MI within 30 d or current unstable or severe angina « History of Coronary Arterial Disease
« Decompensated Heart Failure « History of Heart Failure

« Significant arrhythmia (e.g., high-grade AVB, Mobitz I,  « History Cerebrovascular disease
3" AVB, New or symptomatic VT, SVT with HR > 100, Diabetes mellitus
symptomatic bradycardia) « Renal insufficiency (Cr >2 mg/dL)
« Severe AS or symptomatic MS

Surgery-Specific Risk

High (>5% risk) Intermediate (1-5%) Low (<1%)
« Aortic or other major « Intrathoracic: intraperitoneal: « Endoscopic
vascular prostate « Breast; superficial
« Peripheral vascular « Cancer of; head & neck » Cataract; ambulatory
« Orthopedic

Functional Capacity

1-4 METs 4-10 METs >10 METs
« ADLs « Climb a flight of stairs/hill « Strenuous sports
« Walk indoors « Walk briskly; heavy housework
« Walk 1-2 level blocks « Golf, doubles tennis

Noninvasive Testing Result

High risk Intermediate risk Low risk
Ischemia at <4 METs Ischemia at 4-6 METs No Ischemia or at > 7 METs wl
manifested by > 1 of; manifested by 2> 1 of; «STd> 1 mmor
« Horizontal/down ST « Horizontal/down ST « 1-2 abnormal leads
1> 1 mmor STE 1> 1mm
« 25 abnormal leads « 3-4 abnormal leads
or > 3 min after exert « 1-3 min after exert

« SBP = 10 mmHg or

typical angina
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2.2 Preoperative pulmonary risk assessment

fasunndnTdasdsufinanal” eafiagie pulmonary complication

wiarhdian sadausnanmsanda laanuhfihefisl ASA class > 2 Sans e

A a . . Y X 13
719¢N® pulmonary complication WANNIO® 994 1.5-3.2 1N

A15197 2

ASA

(Grade) classification  (Grade)

Revised
classification

1 class 1 1a

1b
2 class 2 2a

2b
3 class 3 3
4 class 4 4
5 class 5 5

Normal healthy patient.

Patient with mild systemic disease

Normal health patients, with operative or anes-
thetic risk(s)

Patient with moderate systemic disease,

Patient with mild systemic disease, with operative
or anesthetic risk(s)

Patient with moderate to severe systemic disease
that does not limit activity

Patient with mild systemic disease, with operative
and Anesthetic risks.

Patient with moderate systemic disease, with
Operative or anesthetic risk(s)

Patient with severe systemic disease that limits
activity, but is not incapacitating.

Patient with moderate systemic disease that does
not

Limit activity, with operative and anesthetic risk(s)
Patient with moderate to severe systemic disease
that does not limit activity, with operative or anes-
thetic risks.

Patient with an incapacitating systemic disease that
is a constant threat to life.

Patient with severe systemic disease that limits
Activity, incapacitated.

Moribund patient no expected to survive 24 hours
with or without operation.

In the event of emergency operation, precede that number with an E.
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Iiﬂ chronic obstructive pulmonary disease (COPD) 1l risk factor 91
"1¢7 @ lnsiAe pulmonary complication &sMhdalaEsaNNL " esTEANg 6-
28% TUNENIUANNTHILIIIN airflow obstruction
lsadu (obesity) 15l major risk factor Fvnlifie pulmonary com-
. . o 1w R 13 . 14 =
plication NaIN16I® gastric bypass -, laparoscopic cholecystectomy %138 car-
. 15 ' . Ao o 6o i
diac surgery — b6N1IE obstructive sleep apnea # quﬁﬂﬂiﬂéj’mﬁju minor
risk factor 7 “sWuERUMYN AR edasuanly intensive care unit (ICU) lag
) A X 16
Tadleeummvisadasuanlu ICU winan
12321~ 1981 faziia pulmonary complication WRINIFALEY MIHLNE
| @ A 13 ' Lo A e o A | ' A
W16IA IN& diaphragm' = WUNMSHISavEaTenMaUSnIteog Wwmunwlany
L E9INNNINLS N TRITEY IUa19nIYMIH§iaLuL  laparoscopic proce-
17 A o o ] o A A L o 13
dures'’ SrEEATINMIENFTAWMILENNNT 3 F2laafANaNNL " BT
Fasunmdnanssfingiediemansia pulmonary function test 1o
Fihefidsyidims uyns COPD visaflansfildl nansnedinaldlesenaanie
I Y N
nnenuRnLndfiLaemeialignitiase
M36133 arterial blood gas ﬁﬁﬁ?ﬂamﬁw}gﬂwﬁﬁm’w hypoxia 38
hypercarbia
Hrhefinge Dyvdeehsios 8 “Uemineumssde elective azanans
\“ei9909maifin pulmonary complication #&sEhdin iR Lhefivge Lyvs
e € a4 s . doand 4 A Yoa
13489 8 “Uenvivdatls ,U9g) wananmavige Uyvis A5aungisaaanal esléide
o Y 5179/ > | o I 18 SLD Y h
MTNTNWYININITHNIGIA LA UUDENTT 3 DILNI FNITNIGIALLUY laparoscopic
R PR~ 217 o @ A o R ~
technique il LLaxamJa‘uLsnmmmiwmmmﬂﬁmamimm@h@ma‘m
o 4
Nanae9 9
2 ﬁﬂl 1 )% 1 a a a a
IZ‘»J‘L]’JHV]VLQJ wsn b angeanaasleatefilss nEw L e
53nssnnv3ad functional capacity a09laafilaid a3lé5y chest physical
therapy SNLSINAWAIGE r}iﬂ’s&lﬁlﬁu asthma %38 COPD wa¢& bacterial bronchi-

tis Y38 pneumonia 3INRLGIUGRRUENTA AlEEUMISNENGILEN antibiotics
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oA o | AV 1 e 13
deniugthedlsishée
o 6 k% ° a L [ [ 1Y 1 Yo % 1
ﬂa&lLL‘V\I‘*AHﬂ’)i@]@ﬂ“ﬂ?ﬂ?iﬂi&&l%@ﬂ’)EWTQNN']@](ﬂ“qﬂ’)%’ﬂ\l@i‘]_l&ﬂLm‘i_h@a&ﬂﬂ
Wenaiiaaansine pulmonary complication NAINIGIA
2.3 Preoperative assessment of renal and hepatic dysfunction
and other comorbidities
o d\’L o . 9 A LG o Ne Ao o
m‘ﬂ’]ﬂ‘/} FGYNNURAA (renal dysfunctlon)NﬂvLZ\INa']ﬂ'ﬁ wellusTIah ey
s a . . . .. 19 .
NACLN@ perioperative cardiac morbidity  Wa¢ pulmonary complica-
. 20Vy o o = ) DX Aa . -
tion \IL@ ANUUAINIFTNTIA renal function SL%N”ﬂ’] YVNOWNNDIENINNN 50 Uiy
Ao Yo X
Aidaa @5y major surgery
e lugihefirmdadn acute hepatitis fdameesnnni 10%
NUefiduOUanas (hepatic dysfunction) Afendaiiu alcoholic liver
disease, cirrhosis %39 nutritional deficiency Lus@ia# “@yaasMItnams
e A a2l o . , , o
AR laie” MenumaEaWLN MIRAME cirthosis LAZIZFLANNTIHIITE
. oA v o o A L A AV A
cirrhosis PNEVBINUNAMININAUIITUDDINDILLASTIDUS) ‘V]‘ILS\IGW
M1¢ hypoalbuminemia f“ﬁgm‘w s Nud T evaImsiio perioperative
L o o o A o Ho A Aa v 22 ! 9
morbidity ndsnnuSutladefidushziadue me faud” laanusniaesu se-
rum albumin 8% ASA Physical Status Aauediadndhaiannedaey mor-
bidity k8¢ mortality PRIHIFA 30 T °wﬁm1uﬂ1$ Ak general surgery, ortho-
pedic surgery, urology, vascular surgery, neurosurgery, otolaryngology, non-
) . . 23,24
cardiac thoracic surgery bae plastic surgery
L Av (% 9: A a1 1 a
[‘{‘»J‘]_J’]EIL‘]J’l%’)’l%“/]H\WT]‘]_JQN‘JZ@U%’]@’]@SL%Lﬁa@\ngJLSJ@ﬂ@%ﬂﬂ@]@ﬂz&lﬂ’l’wVOl—
ume depletion, hyperosmolar state Lag poor wound healing LAYNLANIINE
SEeLUThea Wden W Tuisnndsndia nni 220 mg/dl ushainasmsiia
~ X 25
NIGIALTGNN
3. Physiology in geriatric patients
(% % Al 1% Y @ :gé 1 ;ﬂl 1
GL%‘]‘Z_‘]Q@‘]J%@’]’]N;J LLaZLW@I‘HIaEJsLH@’l% 197190 q"iJ\ILGﬂ‘V\I§§EIJ1/l>’l"ﬂ‘1/li(ﬂEJ@]BL‘H@\? N

v A A 5 L AAI @A o ' L4 % a
wa geuslongBusniiy fihefsnlsmenna A% 70w sogrnFusms
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|~ ° g ¥ k4 o @ an I Aa v
Lﬂ%’m%’)%&ﬂﬂﬂ%@ﬂ&nﬁ(ﬂ’)&l AMNVBHADDI TN DG]LL%G%W@]WQMGQWEI:L%‘U?SL‘V]@T

~ | A A b 26 = |
VLWFJV]QAIEJN']ﬂﬂ’n 60 U N%a&]ﬁg 13 NNUILINIVNANGA f}i JBNEHNAINNEANGN

NNAUTENYN 1 TIMIEUMEAMA LAz 339N aNNUANEITYn IS
ﬁi&ﬁuﬁﬂ’mﬁaumic\hﬁ@ LLazm‘s@LLa%fﬁmmﬁamﬁmmaaamLL@]ﬂ@hﬂﬁﬁﬂﬂﬂ%
2
Mo
ANALB UL AIMIYINOIIDITZUUE) Sl,m'mmmi Loy fagnanln

UNANNRAD

1. Cardiovascular physiology

2. Pulmonary physiology

3. Renal physiology

Cardiovascular physiology

mawlAsuulases cardiovascular system ﬁ%mmﬁﬁmmﬂaqmaé’m
morphology 8¢ function

msu/aenilasiug morphology 789 ﬁaiaﬁﬁmmmaﬁmn%u wlghis
myocardium, conducting pathway, valves UEMABAREAG L1h 1283 myo-
cardium WUNH myocyte NUIUANAI UGS collagen ey elastin RILC Y
Safunaliinussondiiiu fibrotic area Lﬁmmﬂ%m’jmumqﬁaa 9@l com-
pliance 984 ventricle a@m”

131304 autonomic tissue GL% sinoatrial node ﬁgmmuﬁﬁ’m fat, con-
nective tissues WAt fibrosis ¥ lkamMsthnszw WihAednd Tuen soryds
WuME lduRaTameleos 19 sick sinus syndrome, atrial arrhythmia
38 bundle branch block27'28

aaaandenfiimsuasuuas & scerosis UaY calcification 904
PRRAREN ﬂﬂﬁ peripheral vascular resistant g 'dwasl,ﬁ systolic blood pres-
sure md%w,ﬁ'amaqmﬂ%u

e peripheral vascular resistance ¥38 afterload mﬂ%ﬁﬂﬁlﬁ@ ven-



266  Specific Consideration in Surgical Particular Patients

tricular hypertrophy, loss of myocyte Wa¢ increase size of myocyte

Ventricular hypertrophy ‘Vﬂiﬁ ventricular compliance a@aa‘v‘iﬂﬁ end
diastolic volume W&y cardiac output amaqLﬁaLﬁmuﬁmuﬁmqﬁam’h

dlonanras vided! stress luauln@naln? maintained cardiac output
Lﬁ@mﬁmilﬂls\l heart rate lng B-adrenergic stimulation LL@ﬂW}Emdmﬂqﬁmi@]aU

U096 B-adrenergic stimulation %oeN vl maintain cardiac output

Tugrefioanrigs wiadl stess BlldRnanmsfis heart rate Fundn usazifin
QINMaAN stroke volume Sediuvnniinmg hypovolemia Tuff_seaneaaviild s
Wasle cardiac function M

miﬁma‘u 109610 B-adrenergic stimulation Yipeiasvh % maximal heart
rate a@auﬁamqmﬁ%ué”m m@iﬁ?%ﬁm maximal heart rate a9

Maximal heart rate = 220 - Age (year)

uaﬂmﬂﬁ’imqﬁﬁmmﬂﬁuﬁﬂﬁ diastolic function LEaY LAZNTZLIWNT
myocardial relaxation EL%Wé’N’MLLaS oxygen NN myocardial contraction
é’aﬁuﬁwﬁmax hypoxemia il mild hypoxemia A 'awaiﬁﬁ@ cardiac dys-
function VLC:WJ Lﬁmmmﬁ@ prolong relaxation time, diastolic pressure mﬁ%‘% Lasina

. \1»28
pulmonary congestion ¢

A15199 3 Major Cardiovascular Changes With Age29

Major Cardiovascular Changes With Age

Decreased number of myocytes

Fibrosis of conducting pathways with increased arrhythmias
Decrease ventricular and arterial compliance (increased afterload)
Decreased B—adrenergic responsiveness

Increased dependence on preload (including atrial kick)

Increased diastolic dysfunction

Increased silent ischemia
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NnfinaanMIALuILaes cardiovascular system |Wef ey b

' | . v o % Y9 A A @A P
13l nansavusianne hypovolemia ¢ syt v WiieswaiNa lidl preload 7
wiane N wavarazadudogldeniian afterload v3ai non-vasoconstricting

. 30
notropes

28,31

Pulmonary physiology

AswagsassEunnsm ﬂﬂwﬁ L3878 1NAaN loss of elastic recoil of
lung Wa¢ impaired chest wall movement %ﬂﬁ 1GAN muscular atrophy,
joint stiffening LLa¥ skeletal changes msulasuulasasszuumemne lafided

Changes in volume

fAsnessineastan (total lung capacity) ”Lahﬂé‘amMm”Lﬁmmawqﬁwn
T uet wiAunuas vital capacity wa¥ residual volume Tug 9oy angy
65 7 avil 104 residual volume TIANANNIWAIN 20% Y04 total lung capacity
ulszanms 40% 1%@%918,4 65 T LazdlafiLSanos air trapping mﬂ%w,ﬁamaqmﬂ

X ° A ) . aA X v | 2
A ‘msLmJ functional L@¢ anatomical dead space LWN“IJ%SLW_)I L307g) GNaGL‘m

Inspiratory | Inspiratory | Vital Total
reserve reserve capacity | lung
volume volume capacity
Tidal Tidal

volume volume

Expiratory | Functional

reserve residual

volume capacity

Residual Residual
volume volume

g‘dﬁ 1 Lung capacity
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1913039 carbon dioxide lFiamad

Changes in flow rates

GLWZJTmdm*’r_lq forced expiratory volume in 1 second (FEV,) Ga:ja@ml,ﬁmmﬂ
loss of lung elasticity, calcification of costochondral cartilage, stiffening of
the costrovertebral joints LQE ﬂé’mlﬁfaﬁLﬁm%’aaﬁuﬂﬁmﬂaf‘amm I@&ﬂ,‘%
r;fuﬂmjﬂﬂ@ FEV: total lung capacity ratio Aenyszanms 80% Fuly) Lwﬂuﬂumq
70 T ratio Havslentiszanos 70% vnlilaesan total work of breathing siT
Warmaximal breathing capacity luenang 70 T fleilessyanns 50% vases
218 30 U

Oxygenation

@284 partial pressure of oxygen sLmﬁa@%ﬁ@ha@mLﬁaaquWﬂ%u Toe
S gt el

Pa0, = 10° - (0.498 x age)

Toein@enang alveolar partial pressure of oxygen (P,O,) ’%’ﬁﬁ’lmﬁ\ls\i
LLﬂiLﬂ?ﬂIHu\lﬂ@’lNa’lq U6l cardiac output ’ouzamaw‘j'aawqmﬂ%u ueldl airway clo-
sure volume N’lﬂ%‘% Lae overall reduce surface area for gas exchange 8®aJ
Lﬁadmﬂ lung parenchyma L’ﬂla;\l NINENNDNE ﬁﬂﬁﬁ(ﬂ ventilation-perfusion mis-
matching 'awaslﬁ oxygen transfer amag

mawdsuudasasszuumamelalug _sorgilvlddine  lolalin
U5t vEnw, Sema sesiams &0 flam 1Ae atelectasis way shunting 524
yaflenui” estamaiio hypoxemia b ﬁa&uﬂﬁ@; LavaIEaITaE i adequate
pain control Lﬁ@iﬁﬁgﬂfm 1H190 early mobilization VLGDT mﬁmmﬂaﬁm 153}
\la»l,é“aa'mﬁﬂixaﬁmw LLﬂ%WﬁsLﬁ oxygen supplementation SLWE"J\‘MGVGNW@TWGLWM

o < A | B A | @ 30
‘waamﬂuuﬂaawmﬁmnmﬂwmamavlmLﬂmwﬂvl,ﬁ

Renal physiology in elderly”

Tugf songnsfenuasaslafifietiufo renal mass waz creatinine
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clearance a®a Lﬁmmn glomerulosclerosis q/I“Wsl,ﬁglomerular filtration rate LLae
renal blood flow a@m@jﬂwﬁ impaired GFR ﬁmmﬁmﬁamﬁ@ volume over-
load I¥iedumiaie fims ¢ & metabolic substances UALENEae) ﬁgﬁﬁﬁm
sanmalaiWnamunhilafeufueueyoey e lunseanarswniau du
sedative drugs, diuretics Wa¢ antibiotics NMI§1393 serum creatinine 8719
mmﬂﬁmﬁaﬂﬂ’imﬂ@ﬁmmﬂ muscle mass ﬁa@adaﬂmm@;\l creatinine clear-
ance Lﬂumi‘ﬂigLﬁum‘w‘mmmaﬂmﬁﬁmm{’gmﬂﬂ’h serum creatinine
mimﬁlmuﬂaﬁm sluémﬂmﬂq yanwtieoan cardiovascular, pulmonary
and renal physiology figasenitfislug]_sansdta
Nutrition28
A mamqﬁmmﬁmﬁ%tﬁ@ nutrition deficiency Tagen " aafi RGLIGN Wh
winehiitoy fadedue Afiurdoeiu manutrition de
« Poverty
e Alcohol abuse
« Deterioration in physical cognitive function
« Change in number or type of medications
« Recent hospitalization or surgery
« Micturition dysfunction
fihefidl albumin ehraundandens iusTuty mortality 719
%‘LL N albumin Haanin 46 g/L mortality rate NI 1% Weit albumin H$aanh
21 g/L WU mortality rate Useans 29%
Anesthesia28
ugf 981y total body water anasvhlFmanssasenAemasll ms
61,1:'|(H’IL,L‘]_I‘]J bolus 138 rapid infusion ‘ﬁﬂﬁ peak drug concentration mdﬁ’i’]Lﬁj‘a
Lﬁauﬁu@mmqﬁaa uaﬂmﬂ‘ﬁ organ perfusion “ﬁﬂ@a\‘ifﬁﬁzﬁﬂﬁ metabolism LY
drug excretion 189 W@ lHaazIMaaNE YR AT

3 o v 2
Anesthetic drug ’;ummzﬁqm cardiac depressant DgeIe ANUL
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mslAemaitlug sy snazavdinsRasanananeasaning
28
Pain control
£ [~3 L < a d{ 2y a
mﬁmummmummh@ma mqmqﬂmaamﬁ@mmmmﬁ @ﬂ’mmaam
cognitive impairments ¥l tsnsauenEInIMs viBe 8 13HURuaTisea
[~ 1% A = ] 1% A 1 1% (% <
Lm.l‘ﬂ’)@i@ maiumammmmgvl,mamaﬂmahﬂawaam::qummmuﬁ’m
A o | < . o 2 6 v a A Yo
Luaqmﬂﬂmm%gmmm Wi “bad patient” 'Vl']slﬂﬁLLWWH@@LL@@@’N@J’JH\'L@ﬁTU
MITLIVANNAULPDENIAEINDLA?
o < A o A . . .
‘Vﬂﬂigx‘ﬁ_lﬂ’ﬂ&lLQUﬁ’J@VL@ﬂ&ILWHJWQQEM{L%N morbidity Wag mortality
AN respiratory complication, thromboembolic complications Lnadin
uananilugihy songdinflsnsimuazmsufewianms 59menosfanaudn
b ischemic heart disease, decrease ventilator reserve La¢ drug metabo-
lism, response LAY excretion #aNAIN morbidity mortality ﬂmﬁmﬁmizﬁu
anwihaldlidseme staznmlumsuenlssentnauazenldasf _saulide
Consequence 184 postoperative pain Foaeaah 4
Postoperative delirium and cognitive impairment
MAMAAINTaY Delirium @8 acutely altered and fluctuating mental
) . ) ) 33
status with features of inattention and an altered level of consciousness
1238~ &19989 delirium LL‘l_idvl,Gg\/L‘](ju patient-specific risk factors Lag op-
. e 33
eration-specific risk factors
Patient-specific risk factors 1sgnavene
o . 34
- Pre-existing dementia
33,35
- Age > 65-70 year
. . ) 34
- Functional impairment
) 34
- Psycopathological symptoms
.. 84
- Greater co-morbidities
- Markedly abnormal serum chemistry values (sodium<130 or>150

meq/L, potassium<3.0 or>6.0 meq/L, or glucose <60 or >300 meq/L.)35
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MA15199 4 Consequence 284 postoperative painsz

Conditions

Consequences

Stress response to surgery

Respiratory complications

Cardiovascular complications

Thromboembolic complications

Gastrointestinal complications

Musculoskeletal complications

Psychological complications

Tissue trauma results in release of mediators of inflamma-
tion and stress hormones
Activation of this ‘stress response’ leads to:
« Retention of water and sodium
« Increase in metabolic rate
Shallow breathing
Cough suppression
Lobular collapse
Retention of pulmonary secretions
Infections
Hypertension
Tachycardia
Increased myocardial work, which may lead to:
Myocardial ischaemia
Angina
Infarction
These are the most common cardiovascular complications
after urological surgery
Reduced mobility due to inadequate pain management can
lead to thromboembolic episodes
Gastric stasis
Paralytic ileus
These occur often, mostly after open urological operations
Prolonged confinement to bed due to inadequate pain man-
agement leads to:
- Reduced mobility
- Muscle atrophy
Peri-operative pain may provoke fear and anxiety, which can
lead to:
- Anger
- Resentment
- Hostility to medical and nursing personnel

- These symptoms are often accompanied by insomnia.
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Operative-specific risk factors FuRUMINNGe MEdas operative
stress #N A¥WU incidence U89 postoperative delirium §MNNI @Y% cataract
surgery WU postoperative delirium 4% 1%%0*3“7% postoperative vascular sur-
gery wu'leiis 36% operative-specific risk factors SW] ﬁﬁﬂﬁlﬁ@ postoperative
delirium ﬁ%

- postoperative hematocrit < 30%
- intrathoracic surgery
- abdominal aneurysm surgery

MIINEN postoperative delirium miaq"avl,ﬂﬁmim organic causes L%

dehydration, electrolyte imbalance, hypoxemia, pain sepsis LLazLLfﬂ“ﬂAG@hm

X728
AR

Quality of life and End-of-life care™

i 9 qﬁm%ﬁwﬂﬂmw N8 FunaulsInenLalnenasUsTam. 7-
12 % ulve) (90-95% ansonduludtiamandals Awdesn 5-7% daems
long-term care assistance §the wlynjindasmsiiag snsassdinldmunnd
49 va A s 4 o DA A aa o M
Wialndifeend  dosfemddusnnnifiazdetinaanluudarln amdils
wsntswdeaues [ Fetimmdinmnisaasiiarsaniias risk-benefit of treat-
ment, quality of life, life expectancy warU3nmiiudigiiensagguaiie
a % 1 (% Y A 6 1 )
Rmanmasnmsntiv uaylfifetselomideie
4. Physiologic changes in pregnancy
MIfIRTTA WA MR suulammemeime mavhanieasssuuenae)
YBITINMEIGTIT
Body water homeostasis
153619799 total body water MAAUGIATIANNTIWND WIS perfusion #1
Newanazidesa ity eeee), uteroplacental units LAY fetus LHBANIIES

A330 % 89 ARRM3909 total body water WNTUANUNGUSZIM 30 A6
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Whifhutlszanos 39-40 Tulosan 7 3 sssmedenssians ("o wlazanns 50%
gaahmTinganousansss wavtnidensss) i mwed fetus, amniotic fluid
uae placenta U3vanoh 3.5 A63209 WA IUVEINNTA blood volume Aufisan
Unfiszanme 1,600-1,600 mL (Und 3,200 mL Wsifutlsanas 4,800 ml in late
pregnancy)l, plasma volume Lﬁls\éu 1200-1300 mL, erythrocyte volume Lﬁls\l
Fuannund 1,300-1,400 mL (ualseanns 1800 m.

ﬁu’%nm\lmﬁﬁ active sodium reabsorption mﬂ%%‘ﬁ renal tubule %
WAIIN renin-angiotensin system ﬁﬂﬁ IN¢ salt LLag water retention3

1531917 total body water L blood volume 7RIV IFAUGIATIDN
%Ldmﬁa@ié’fﬁa 1,500 mL I@EI‘?II heart rate &% blood pressure HIANT

A 4
wasmasdntiae

M15199 5 Blood loss and shock in preg,nancy4

Circulating Systolic blood

Blood loss (ml) volume lost pressure Symptoms/signs Shock
(%) (mm Hg)

500-1000 10-15 Normal Palpitation Compensated
Dizzy
Tachycardia

1000-1500 15-25 Slight fall Weak Mild
Sweating
Vomiting

1500-2000 25-30 80 Restless Moderate
Pale
Oliguric

2000-3000 30-50 50-70 Collapse Severe
Air hunger

Anuria

23
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Cardiovascular changes3

flemaiAsuwdamasila UALUADARDAFIIE) Tunirdsassinmeaths
T masinle nuhenesnssinnaasilaseneanesn waevinls valvular
annular diameter Lﬁm%%éhﬂ 1‘% 90% Gﬂadﬂuélsdﬂiiﬁﬁﬂami’mwudwﬁ mild pul-
monic Lag mild tricuspid valve regurgitation ot

Cardiac output Maduan 4 Aasslavnfiiiu 6 Aerslawnaase 30-
50% NUN@ 199910 3 stroke volume ALK 20-50%, heart rate s
NNUNG 10-20 beats/min cardiac output QB AUT L " 8-10 284
madenasst uazasiege 1 aiseancs “Uemif 25-30 saamadenTan

Cardiac output 'mﬁﬁw%u 20-25% %\l‘ﬂl,gm uterus (uterine blood
flow Uszannh 450-650 mL/min) L6l uterine blood flow vLsJﬁnain autoregulation
ﬁﬂﬁu uteroplacental blood flow Wa¢ fetal perfusion fiﬂ%‘%ﬁu maternal mean
arterial blood pressure Jundn ﬁd&uﬂ’;’iﬁaﬁzﬁ@ﬁx%\lﬂﬁﬁ@ maternal hy-
potension Tom #iaufie iz 904z induction Tasmassiuaad nriaumanide
few induction @33¢as hydration Wiwa vEamsdavhiladnsaions
yhitmamsensdeihaueulaemulimen _stwantey vdeleft lateral de-
cubitus Hasnmauawnenulifoiuluiihafesssuagniletulinadon
inferior vena cava 2EMaUANY ‘Viﬂﬁ venous return a8y LLasﬁﬂﬁ cardiac
output aaad 25-30% mmiﬁlﬁ@%m‘%mdw “maternal supine hypotension
syndrome” rziiﬂw%ﬁmmi m’ﬁ'al,mﬂ, ﬂﬁlu\l” mﬁau, hypotension, tachycardia
Le¢ mental status change "Jushm;i%l,ﬁ@slu third trimester wu l¢itsvanns 10%
saefledonaas’

Tuensarsarslosnfailenusulafinanaunaan progesterone oR
ﬁﬁiﬁﬁ venous distensibility 34'1?1%% mméﬁﬂaﬁmﬁa@mﬁ systolic blood pres-
sure AN \1651/ 0-9 mmHg i8¢ diastolic blood pressure a®mad 12-17 mmHg I@H
anassausiEnnss aufegeeh atlzanm 12 Yok sesmadensat wden

& ) o A o e Al @ 4
WD late second trimester mwmﬂﬂawmmaum m‘sz@uﬁﬂmﬂaummﬁﬁ LLG]
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aehslsAmuemnaiulafialuanesisassnii snazlsl aifiv 140/90 mmHg

NI AU AIFINEIIMIATIATMETLUL cardiovascular ka1t

'
Aa

Vo ~semanusnslaneudndiaei®
- sinus tachycardia
- apex displaced to the left
- loud third sound (rapid ventricular filling)
- pronounced splitting of second sound, especially towards term
- ejection systolic murmur in over 90% of women, resulting from
flow across pulmonary or aortic valves
- mammary soufflé (a continuous murmur in the left or right sec-
ond intercostal space, which can be differentiated from a patent ductus
arteriosus by reducing with the application of gentle pressure; it is not
common)
- electrocardiography often reveals Q wave and inverted T wave

in lead III, which should not be misconstrued, for example, as suggestive of

pulmonary embolus.

A151990 6 N15LUAERLUAI289 hemodynamic parameters S2MINIRIATIAC

AR AaUaeunlas

Heart rate Lﬁu%‘%

Blood pressure BIZGN

Cardiac output Lﬁu%‘%

Systemic vascular resistance BIZGN

Blood volume Lﬁuﬁu
Pulmonary vascular resistance BIZGN

Pulmonary artery occlusion pressure (PAOP) Taideuuta
Central venous pressure Taiwaewutas

Colloid osmotic pressure ARNAY
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Respiratory system

mawlaenasssumelaluedenssdisiasnan progesterone vl,ﬁmzé’ju
respiratory center ¥ WiV elaAnauld tidal volume annaununGiseancs 40%
vBean 500 mlL uentind Wsidu 700 ml luewinslaefisammemelatisns
L@ (hyperpnea, not tachypnea) mi“?i tidal volume LﬁN%%ﬁ Yl P,CO, azan
a991N 40 mmHg wentn@wasUszanns, 30 mmHg

msfl P,CO, amavhlsiinig respiratory alkalosis Ssfimasushles
miL‘ﬁN bicarbonate excretion ﬁl@]mﬂ%ﬂmﬂﬁ serum bicarbonate 8aaa3 AN 24
mEq/L {4 19-20 mEq/L luauviag

msuﬁammmém 289 lung capacity 5'W] e (g'ﬂﬁ 2)

- Residual lung volume 8®aJ

W insipratory reserve ® tidal volume M expiratoryreserve W #REF!

—_

Inspiratory capacity

Pinasnlea (ML)

Functional residual
capacity

fudana

p
fifjadiangsn

gﬂﬁ 2 lung capacity during pregnancy4
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- Functional lung capacity 8a®a3
- Vital capacity WLax
- Total lung capacity aAaILENHaL
mM3959 FEV, uazen FEV, /forced vital capacity ratio aglsiuenehs
anend lailddansss daien lung function test Menun@denmuiuand e
Fangant
Chest x-ray Un@agwy mild cardiomegaly, widened mediastinum,
increased anterior-posterior diameter 8¢ prominent pulmonary vasculature
M@uﬁaazﬁ airway edema, breast engorgement LLazﬁmﬁﬂﬁLﬁN%%
¥ilsmsl ’ endotracheal tube lueusiasanaazannnniluaund wonaniagd
tissue trauma VLG’TSW?SWJINGL " endotracheal tube Lﬁadmﬂ friable and edema-
tous tissue UazavnavaiatiemslafdonadoasBenarnafidnnung e
NF1E glottis opening mmmuaumm‘ﬁaLéaﬁam”mﬁmﬁ
GI system
JnureanTITLe progesterone Fiadu uay motilin 8084 IHaGEMS
vhamasndsiioBauln e TremassruLmMadiuems vl smooth
muscle relaxation ﬁmaslﬁﬁ lower esophageal sphincter relaxation3 Lilza‘al’m
U increased intra-abdominal pressure ‘ﬁﬂﬁﬁ incidence 984 gastroesoph-
ageal reflux g luausiasananuams heart burn ldlu 80% vasaudias’
Finsunedl gastric tone 8989 WaY gastric motility ANAITMAEITL
SlEn wmegedy 150w dafuin@milowdan sniudasld ion
supplement Lf‘{l,aamﬁﬁ iron requirement Lﬁ'm%ﬂu@uﬁaf
Tuewinsinfiomaiasynlditasin colonic motility fianas &mage
SanhuaslmesanausnnnUnfsevinaeansss waranasl mechanical absorption
9N gravid uterus VLGEW/S
GI motility fianasluanrinsvh idassesinseisnsfiasin aspiration lag

laenaems 1% sedation fthedivias deus 16 “Uevianly enssetihee

LT
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. ! o ! o . 3
mms‘l;uﬁaamw 6-8 Sﬁﬂmﬁa%ﬂﬁ“m general anesthesia

puhdluauiaslasn A 2-3 Snasgabhffisawyhdmannoudnssd
waz gallbladder emptying AaIsadwdefUaeslumaGuaTn
AuvinsanananU T lugehdog ldts 40% uafiies 1 lu 1,000 e Aaxdl

5

RRIANP)

anegnleauazdunsying, small intestine Wag colon gneUanlms
P L A A D | A A X ! a
fuuurastasad Walamathaviassunisfitieanaasaenly LAWNLUNG

Lo ' @ DX va o @ v 7

Lﬁ%@ﬂLLW%&%QGQ@ﬂ@LQUGL%NuU’JHVL §9anL ULTues

Serum alkaline phosphatase level &@n mdﬂ’ﬁ?ﬂﬂ@iﬂizwﬁwﬁﬂﬂiiﬁ
Wlaga1ndms $199n30 24 serum transaminase level Wag bilirubin level 61

| A G v 3
nUNGLANUaL
4

Urinary tract

Glomerular filtration rate %A1 ANUNG 50% serum creatinine 1%@%
7189 JAanasanUn@ upper normal limit 983 serum creatinine slu@uﬁ”aawhﬁu
0.8 mg/dL serum creatinine?aAaIRItISNANGILeIUaE 150 trimester LAYA®
A9AUDI 0.5 mg/dL AaUATUIUAATIA

o A X > 6 o § v

J¢AMU progesterone wmwmmxmmﬁﬂwwﬂwm smooth muscle relax-
ation WU renal calyces, renal pelvis 8% ureter dilatation WUNIS
waeaseeag kidney Way ureter PNINNNTELNTIEH mechanical compres-
sion 28BN ureter I@EJ uterus WWIEFUALSTDY uterus ﬂmﬂu dextrorotation
maiﬁ@uﬁaaﬁmw urinary stasis L& prone Famsine urinary tract infection
LA acute pyelonephritis e} urinary bladder tone f“ﬁa@aw‘iﬂﬁ fnsfre-
quency, urgency g incontinence

Protein Wa¢ albumin excretion NLANIW urinary protein excretion

siaTu5zaNns 200-300 mg eNHiKAN 300 mg/day AzdandNIAYad mild preec-
lampsia % albumin excretion R 12 mg/day 3 ® 20 mg/day yananit

_ 23
QUL glycosuria b NN
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3

Hematologic system

Mﬂ%ﬁaaﬁ physiologic anemia Whaean plasma volume WANZUINNN
erythrocyte volume ¥ WiA@ physiologic dilutional anemia @ hematocrit
Un@ auriastssanm 32-34% tTadedufivin e physiologic anemia fadl iron
transfer (el fetus 94 Su1WAa anemia Bnifademis

WBC Afld1wimsnnauan adrenocorticoid-mediated leukocytosis €N
Undluauiiaslesmfesysnn, 14,000/mm®  ue lneAaoaLanasRaa sl

£ x 5

219 Mﬂ‘ﬂ%ﬂﬂ 30,000/mm

Plasma proteins concentration AAAITINDY albumin Gghw‘hsl,ﬁ peak
plasma concentration 284 protein-bound drug wWaznlide

Procoagulant proteins ¢119¢] 9139 factors VII, VIII, IX, X XII W& fibrino-
gens _sBuninnd luseninedisnsss fibrinogen level WA 50% nLNG 910
300 mg/dL wiadn 450 mg/dL "% prothrombin, factor V, protein C fszeu
WA 16l protein S H3eaUanag

MU procoagulants WAL fibrinolysis aAa ezl venous stasis
mﬂﬁ enlarged uterus ﬁﬂﬁﬁj venous compression LLaSﬁﬂﬁ venous return
AN WENTBITIMEFIRs WU sEn96InTIAA risk 6o venous thromboem-

. X | MM 3,4
polism snnauneudtiileseasss 5-6 wh
A A A v oA A A Yo

mawduulasauinuld 8 pituitary gland Adsawe Lazihwsinan

Un@ 30-50% N1y shock a1aVNWAA® necrosis of anterior pituitary gland
o 2PN A . X L. 28 ' A . o X
LLaSWl&LViLﬂ(ﬂ pituitary insufficiency \1,01 I pubic symphysis %mwﬁu
NNUNAUIZANDL 4 mm N2 8 mm wag SI joint space NAANGAUAIEL WL
°e A A > ¢

\l@mLmﬂizmmmauw 7 YBINMIENATIN

5. Physiology in obese patients

ME overweight Wag obesity MNANNAANNIES WHO BeneIaNNid

Aa o a A A a a A 36

AICNHNMT & SJ\IL?JSJHN'mLﬂ%\l‘]J NTIDNAUNG LLarinaL 86 qsﬂﬂ'l‘W

Obesity LUNTEALRNMN body mass index (BMI = weight in

29
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. . o X37
Kg/ (height in m)?) 6%

BMI 713NN 30 kg/m? WUNAAEusNFousnnnI@uUNG morbidity
ey mortality ‘71'Lﬁ@%uﬁﬂLﬁmﬁﬁmﬁﬂimﬁmmﬁﬂ’gaﬁﬁm’gzé’m \Z coronary
artery disease, hypertension, impaired cardiac ventricular function, diabetes
mellitus, obesity hypoventilation and sleep apnea syndrome, La¢ risk k)

.38
pulmonary embolism

Postoperative morbidity GLWEﬂ’JH BMI > 30 kg/m? _93UnIngs non-

Y

obese patient fTeyynitwuld lugihelsnduiiasSumesndadieed (e 7)

f1518% 7

Classification A1 BMI (kg/m?)
Normal weight 20-25
Overweight 26-29
Obese 30-34
Severely obese 35-49
Superobese >50

Cardiovascular physiology of obese patient

tﬂl A Aa Uy dld 9: 0% a A ) 2 A
WLMQM%@%QGﬂWiL EISE’N]SL%B;IJ‘]J’JH‘VINﬂ']’JE%’MHﬂLﬂ%ﬂia@ﬁ’)&la’)% fe car-
diovascular disease {M3@nIWLN cardiovascular disease sLuﬂW'?l' BMI > 30
kg/m? & prevalence 37%, BMI 25-30 kg/m? & prevalence 21%, BMI <25 kg/m?
o 39
A prevalence 10%
. [~ | [% 2 L Ao
WU hypertension \fulsasanluaudiuis 50-60% "luﬂq:umﬁu severe
hypertension 5-10% Whvsin#iAx@uyne 10 Kg systolic blood pressure s
3-4 mmHg, diastolic blood pressure WA 2 mmHg hypertension AR
concentric ventricular hypertrophy LLﬂﬂ%ﬂ%ﬁ’m%ﬁ total blood volume &N

. a2 o X - . . X 39
Aheuwng vis 2 Tasutivildilam 1Ae cardiac failure 31020
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Cardiac dysfunction wulaugt healthy obese individual Tunman

PRLNUIA increased cardiac output, elevated left ventricular end-diastolic
pressure (LVEDP), systolic dysfunction ¢ left ventricular 1r1ype1rtrop1r1y$9'40

Famsnsnan meta-analysis WU risk 289MIHN6 postoperative atrial
fibrillation anrwidle BMI ma%u Tungsr overweight wuhil Relative risk 989
M34fie atrial fibrillation 1w 1.39 (95%CI; 1.05-1.83) Lﬁal,ﬁauﬁma;uﬁ smiin
Uné (BMI<25 Kg/m?) uae relative risk 289nga obese (BMI 2> 30 Kg/m?) o

Wisumungaihuinun@in 1.87 (95%CI 1.43-2.44)"

Obstructive sleep apnea (0SA)

OSA wﬂmﬁﬂw morbid obesity fisomarndia bariatric surgery U5zanns
71%"

Apnea Lﬁ@%mﬁmmﬂ muscle tone lost YUEHAL ‘Vl"ﬂﬁ pharyngeal air-
way collapse Madinmelauauadia turbulent airflow 39A0L " BanTw dio
vnelagnifin hypoxia waw hypercapnia ¥ l#gLheS néfin was muscle tone
néfuan vhldmeneladtuiness dodihendudnfias lost musdle tone Won
MWHIQﬁWUWﬁaﬂ m‘jmaas@iaiﬂgg

Predisposing factors of OSA39

- Male gender

- Middle age and obesity

- Evening alcohol or night sedation

- BMI >30 Kg/m?

- Hypertension

- Observed episodes of apnea during sleep
- Collar size > 16.5 inches

- Polycythemia

- Hypoxemia/hypercapnia and right ventricular hypertrophy
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- Impairment EKG or echocardiography
misl,% continuous positive airway pressure (CPAP) 1%?1"3& preopera-
tive LY perioperative period Sﬁ"ma@wﬁmuw hypoxemia, hypercapnia ba¢ pul-
monary artery vasoconstriction ﬁﬂﬁ incidence 984 hypoxemic complication
BI2BN
mafigheifiu osa uenansefiagh1#ifa sudden death sy

A a L. . A . 40
WBNANNLINA myocardial infarction 38 arrhythmia

Postoperative infection

R Lo a ~ X 9 o M ] ey oA
%‘Lha ObeSlty NI@TT] Lﬁ@LLNa@]@L%a%aQﬂqim'\@]@\l@Njﬂﬂ’]’]ﬂqN Nﬂﬁ'] NI

o A a =2 v 1 > . 42 .
‘Vﬁ/luﬂﬁﬁ@] Nﬁjsﬂﬂ‘hﬂiuxﬂ’]im’]mﬂma’] HRHN YN caesarean section , Orthopedlc

43 . . o !
surgery , colonic surgery k¢ cardiac surgery 96115197 8

f15797 8 *THA = total hip arthroplasty, TKA = total knee arthroplasty

Reference Study design Subject Results

Myles et al* Retrospective N=611 underwent BMI >30Kg/m? increased risk of
cross sectional  cesarean section post-op infection (endometritis, UTl,
study wound infection, pneumonia)
OR=3 in non-elective caesarean section

OR=1.6 in elective caesarean section

Nambaet al.*® Prospective N=1071 THA* BMI >35Kg/2 increased risk of post-op
cohort study N=1813 TKA infection
6.7 times in TKA and 4.2 times in THA
Merkowet al.** Prospective N=3202 underwent  BMI >35Kg/m? increased risk of
cohort study colectomy for cancer  post-op complication

2.66 times for surgical site infection
3.51 times for wound dehiscence
6.98 times for pulmonary embolism

3.0 times for renal failure
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M7 postoperative infectious morbidity 7I3NTWIUAUSIUTIUANS
a%nu Hasanluauiiuil adipose tissue 3nBln WNSRaAN ALY

A @ ) . v T & @ 1A .
wzUndNwtlu relatively avascular tissue @NUUAIIW 9N hypoperfusion
uwaz &l oxygen tension Heaniiilaitiadue) el oxygen Houaddevhly bacteri-
cidal activity 983 neutrophil Tipead Wasnnduiu oxidative killing process
UONANHAUTMETIN volume of distribution MANMNTUN WU antibiotic
Ry o X A A A R A A . X R o § v
dhlufasiade sifieswe Bniguaniisdos] insulin resistance 3%l mac-

. a 38
rophage function | e/l

Thromboembolic disease

Aihelseduilenan sefiaufin thromboembolic event lénnnadilae
Fbwinung Lﬁaqmﬁﬁﬂ’mmaﬁﬁﬁﬁﬁa 4, S1M9Aia thromboembolic events
mﬂmimﬁlaﬂmﬁa 815l venous stasis, polycythemia, increased abdominal pres-
sure, increased pressure in deep venous channel of lower limbs, cardiac
failure UAY increased fibrinogen concentrations I@aLawwgaﬂwaéaﬁﬂaaIiﬂ
S L@ umanheiavma orthopedics™

yInmadnm U 7 BMI>30 Kg/m? & odds ratio 284maifia venous
thromboembolism Waifiefunga BMI<25 Kg/m? wiiiy 2.26-2.42°

918w venous thromboembolism (4 most common post-opera-
tive complication™® FaiuenaRansanmsimatlasiules unfractionated he-
parin 38 low-molecular weight heparin GL%N:ﬂ’JH obesity *?'isazméf@ bariatric
surgery ";umiﬂaﬂﬁﬂ@ﬂ% mechanical devices (3% graduated compression
stockings, venous foot pumps L&Y intermittent pneumatic compression de-
vices ﬁﬁiﬁmasl,umsﬂmﬁu VTE Ggfaﬂﬂ’hmisl,% pharmacologic prophylaxis 9
ngm‘hﬂ% mechanical device @:ﬁﬂ% pharmacologic prophylaxis mﬂ% me-
chanical devices athadefiatlostu VTE aglfiflagihefianssiaidan

! . .Y 247 e v o oa
28N mdﬁm\l&l mﬁmslﬁ pharmacologic prophylaxis VL@ uaﬂmﬁﬂuﬁaauumu
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Diabetes mellitus

Post-operative hyperglycemia \uiladefivih % morbidity wagmortality

Wi szt lwdenf svhlfifie intracellular and extracellular dehydra-

tion, {e1 electrolytes AmInfiazyhlk immune function AARIMIALIANTEHY

o8 LA WaTean postoperative morbidity kay mortality 6
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