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sesaunfe dengnvunnlauaziuImuyiad 2
AU nguiueulsaweunadlvgldinaia
n1sanerdngesludunas (Spinal block)
Tuvaringusindauuuiudeandudnlng 14351
g13ziuAuiAnniavaealiens (Intravenous
sedation) waglugfthsnauiidiauuuiuieIndy
n15lY Local anesthesia t&3udn 12 s18lagly
0.25% bupivacaine

Nan3HIAR (5797 2) szeznatldly
nsHAalidauLanaeiuegeddedAgylu
fUaevtadesngu (P-value = 0.52) Taswuingiae
Arfanuuiudeandulinaidiaade 41.95 «
11.80 Wil Tuvafingusndanuvueulsanguna
THnawdnedy 43.25 = 11.08 wri Tunigiin
AgunIngdouvasrdanuIlunadugUlgedn
lddounuuiufioanduiifiae 1 meddenis
TFsunthilavagMduaunsnduiiuiaznau
urfivesanidu asranuinddimaluiions
desnnnisantheneinns Tivinisdnwlael
MUty {Uagernisituausandutuld
lnglidosuaudunnoinisnelulsaneiuia way
31NN15IN5011811155 e ns@ninuing
fhe 1 seflermsaauldithundiionnisidfies
Andesuazitulfios uasilflan 1 s1ediun
ARNINNITSNEINSINIAR 2 FUawdInuing
foulden (Hematoma) wunaldnilunarifauas
arunsamelfiendefnninoinisguagliuu
1 1fiou wilafigvaeaulafil significant blood
loss 5eminansiadn Tunguiiheldideuiiradn
LUUUBULTINGIUIANU TS RRALARS N UL
1 518 uagldueulsameuiaiiedanneinisuiu
5 Yudsanansandutuld ldwuindnnsiadod
waEdalugasfsasengy urlnsiuudade
Wisuifsusgninadiheiianengunudinisia
A1gwnIngaundsridalaiininuunndieiu
(P-value = 0.31) fiheldideuiindauuuiufien
nduldnanlulssweviatads 2 $alus Tuvned
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Wwde 2 Ju ludiuvesazuuuaufianelan NINguANIFARUUNBUlsINgIUIaaEg19l T
Usziiiuanngulenuisunisiadanuinlungy @15y (P-value = 0.01)

M1319% 1 anwasniluvesienrdnldiaou

1 o L = [ o/

NIRALUUIULAYINAU NIRALUULOULSINYIUNE

(One Day Surgery) (Inpatient Surgery) P-value
N = 64 N = 64

o1gnds @) 50 + 19.77 64 + 17.05 0.00
LN

- YY 59 62 0.24

- MY 5 2
ARYiiiIane 22.00 + 3.07 22.03 + 4.80 0.31
(Alansuren1319Uns)
SrunufthenlsaUszd 14 26 0.02

ungeninsldeiu
\NanLERAVSRYNazauaLLAeN 0 5 0.02
ASA Classification

-1 45 21
-l 19 34
i 0 9 0.00
.\ 0
Y 0 0
siavadlddoufiviviu
- Indirect inguinal hernia 61 58 0.30
- Direct inguinal hernia 3 6
Fraidu
-9 39 37
- e 25 24 0.41
- @9 0 3
wealiansideaau
- mslgnsziuanuidnnig 27 0
NaRALRENAL YDA
- mslgnsziuanuidnnig 6 0 0.00
waendenmysuldsr e
- NSRRI YR UM 2 60
- NSANLIFAU 29 4
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M1319% 2 wanssdnaUaeldiaey

NIARBUUIUAYINAY  HIAAKUUUBULSINGIUTA
(Inpatient Surgery) Univariate Multivariate

N = 64

(One Day Surgery)

N =64 analysis analysis

SE8LANtUNISHIRR (W) 41.95 + 11.80 43.25 + 11.08 0.52 0.62

AMzLnIndeuTiiavdwinsn
- Hematoma
- Severe pain (Pain score > 7)
- Urinary retention
- Nausea %39 vomiting 0.31 0.45
- Dizziness
- Scrotal swelling

- Nerve injury

O O O = =, O O =
O O =, O O O O O

- Surgical site infection

H+

.
=N
(0]
+

N
s

syeghantunsueulsiweuIa 2 0.00

ey (Falug)

0.00

AZLUUANURINDTA

- 1 (tovdign)
- 2 (ew)
Junang)
11A)
Mﬂﬁqm) 58

o O O O

(
-3
-4
-5 ¢

0.01 0.03

20
43

33150 (Discussions)
I1NAISANBITIHIUNIMANEASAN BN
Fanswasalddeuvmdusuuiuiieandu (One
Day Surgery) dnnudasnde warldiialuns
HRmllanA19aINNSHIRARUUTALaulsIneIuNa
ANYRRINISHIAA LUNUITNSARN1ILUNI NG DY
unninguauliiiifanuutnueulsameuna’®
91nN15ANYIVeS Ribeiro F. et al.” fiidnld
LﬁauﬁmﬂwﬁuLLUUQ’ﬂa&Juamﬁmu 1,186 518 14
naIfleds 65 U LaraINNISANYIVET U,
fdy wedduia Fevhnisadaldideudivindy

Tneldormianisiionuudiasuenuazfiaely
FIUIUTINLA 1,000 518 (aevdugUasuen
U 768 519) nuITASLARAIITUNTNYBY
NaINIGAlABLAN  Seroma U 4§78,
Hematoma 91uu 11 78, Ecchymosis 971U
5 318, Femoral nerve paresis IUIU 2 51,
Local anesthesia failure 97U 2 518 LaglAn
wound infection 1 518 @swanisAnwluAdeia
wrlilluiemadeniu TnenuinlunguiUae
FrafanuuTulisanduldinaiidniede
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Hasaliadnuuandieiy Jeasuladinisiida
THaeusuuiuieanduinnuvasnsdelinisein
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fuldarntladed swtanislinusinisdadiag
Wad1lA9n15 One day surgery 7hhifuaan
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ASA Classification Hesniinguiliidauuy
woulsame1una dadusiuysniu (Confounding
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91 Multivariate analysis iierdanaaindanys
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WseeiunNandeniay ASA classification aanly
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feonld NUINNITANNIITUNINGDUNSINIAA
serisfineveansnguAsslaifiauunnsiaiy

finsAnwifmeviinisdndaldidenly
fUnofiengunn ves Palumbo P. et al® fiviinng
rndnldideuuuuTuisandulugiasiienguin
N1 75 Yuazn13Ane1ved Amato B. et al *”

fihnsrrdelugtasfiongunnnit 80 T Taemuiy
szognaldlunsiidauaznisiinnizunsndou
nnsidaliuandanguieiienglios delu
ourAnoRlinsfiarsavmsiidaldidouly
fuasfionguntulasfiarsuianumnzandy
579 9 1

nanlagagy nsidnldideuiiviniy
wuuiuiieandulinanissnudia Sanudasads
waziinn1zunIndauliunngiainnisingyae
WeulsINg VAN UNIAR B18uarlsAlTEIfT
lyifinasionisrdnlddeunuu One day surgery
LiwudwhliAnnnzunsndeundsifnundy
wag1nmsUszifiuanuianelavesiinefiuny
MsrdiauuySuRBInduiilolieuiisurugUae
fupulsanervianuin gihedindaunuuiuden
nduflanufewslauinndn iesannndansiinda
adadufiasaunsanduiiuldlaglifesusy
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Comparison of short-term postoperative outcomes
after elective inguinal hernia repair between one day surgery
and inpatient surgery in Mukdahan Hospital

Lalida Rachiwong '
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ABSTRACT

Background One-day inguinal hernia surgery reduces the length of hospital stay, surgery waiting
time as well as the cost of treatment. Many studies have found that one-day surgery is effective
and safe, with few postoperative complications. This study compared the results of one-day and
inpatient inguinal hernia surgeries on patients in Mukdahan Hospital.

Materials and Methods: This is a retrospective study conducted on 128 patients diagnosed with
inguinal hernia in which 64 patients received a one-day surgery while the other 64 patients were
given hospitalization. Comparisons of postoperative complications (hematoma, surgical site
infection, scrotal swelling, nerve injury, and side effects of anesthesia such as nausea and vomiting
and urinary retention), surgery waiting time, length of hospital stay, and patient satisfaction.
Results: The results showed that there was no difference in the occurrence of postoperative
complications between one-day and inpatient inguinal hernia surgeries (P-value = 0.31). Patient
satisfaction with one-day surgery was significantly greater than inpatient surgery (P-value = 0.01).
The patients who received a one-day surgery spent shorter time (P-value = 0.00) in the hospital
compared to those who received an inpatient surgery while the surgery waiting time between the
two groups did not differ (P-value = 0.66).

Conclusion: One-day inguinal hernia surgery is safe. There is no significant difference in
postoperative complications among the two groups of patients. The length of hospital stay can
greatly be reduced which is proved to be more satisfying to the patients than inpatient surgery.

Keywords: One Day Surgery, Inguinal hernia, Herniorrhaphy, Post-operative outcome

' Department of Surgery, Mukdahan Hospital, Mukdahan
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= . . 1 [~
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Q“‘L Yl (21-22)
NuATyludninnasg

o = aa a 19 Y] o
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Wi A5 iodine-coated titanium pin®? 1Judu

ha uaﬂmﬂﬂfﬁ’qﬁmiﬁﬂmﬁﬁm%mﬁaaaﬂmLﬁa@
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2. M3ENIINNTIMavedIfIeANSIAN 9 U (droplet vs free flow)
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gl Taguugilasldiades laser thermometer 8o LEGA® §u LT760GX (range 60 760°C,
accuracy+2 °C)

I§%ilaa Drilling Diaphysis of Bovine bone
Group 1 Group 2 Group 3
L Small pilot drill
Cooled water Irrigation rate
R . 2.0/2.5mm Vs 2.0/3.2mm.
4 CVs25 C Droplet Vs free flow Vs 3.2mm
Measure temp.(Max.) Measure temp.(Max.) Measure temp.(Max.)
A5AUUN15IVY
sULuuNIAlAnW

a1l aa 1 a
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UYBINTEYN FINN (A7 2) iamﬂmaiwqmmmaaﬂﬁufﬂﬂLLa.,mwuw‘l&uLmuaqmqqmmmmﬂauum

ApgyIN1IMAaRde lngganAiavAIasinliindiuns 2 nSesiazviiuaamn)iiednewaiznsean

A5l
AINA 2 9AN9 laser pointer
* : ’ U89 laser thermometer
‘ WaZKUIEIEIN

[
1Y

7. NM31ENTEANYIMISEN 30 A9 lnginn1siatensean 2 AY (WUs 15 ATIWSN-NAY) (inter-intra
observer reliability) N157Aa899EY1Y19EU 2 58U LAYATITIABININANNATILTA 8 Tl

YNSRI ASIN
AU 1 AU 2 A15199 1 @ 519AZLREANITHUIINUIUASS
IESBULSA 1-8 9-15 U191z veIRARLHYIIN1TIAABY
WILSaUNEaa (>8hrs.) 16-22 23-30




#IIWANSLIYENS
U7 41 atud 3 Wweuiug1gu-5uINAY 2563
Vol.41 No.3 September-December 2020

TuneudvSuLsazn
A3l 1 sty By (cooling saline) lunsan
gaumgilunisiaiensean

1. w3paaIesilomudunousialy

2. Fainundsvesaneinindeuazievan
dunde Taglilanetiindslwauiivaroanoned
Tnggaumgivesinndedilizedd a+2 °C
wag 25 +2 °C

3. fsmnuidavesnsivavesinindelviog

7i 20 drop/min. (60cc/hr.) Tnegldiades infusion
pump

a

4. Yogamgiivesindenidlunisneaes

F19NATINBUNILITUNITNARDIIN0g N UNHN

oar Tneldluuiini Sngumgilasldiadesia
UNNUBUNT I

5. WadwilUell vuia 2.5 uu. 910ty
Buangnszgn wieulvidraenaasaentnndod
onmgfifivhnisnaassanaetindesndasld
Tuuinaimanaenszgn ngliiaainudnu
WgnIERnUTENIM 10-20 9.

6. JULVUNITLANENTEANLAZAITTUNN
mﬁmqmmﬁ%ﬁﬂgﬂLLUULﬁuLaaaﬁU%umauﬁ 5-
7 vostumeunisugunsal

n3dli 2 msAnwdasInslnavei (rrisation
rate) Mty fun1sanvetgMnninsEan

1. wdsudesiionudunousiily

2. Fuunisvesansiiindeuaziouin
dunde Taglianeiindslwauiivaroanenwed
$ufuFIA1AUEveenIsinan ufiasnaas
guvnfvestiundeld 25 £2 °C (grmgiives)

3. faaudivesnisivavesinindelvioy
7l 20 drop/min. (60cc/hr.) Tneldiades infusion
pump AIUANBNIINITINA ludiu free flow
rate wwIuvIALLNAeTiTEduAIIgIINTLIfY
naaesUszanal 1 was Yaseldinindelvaniy
ws9lTUaINIU extension tube

0. Waduildalvsdvwa 2.5 w910ty
Funznszgn nioufulitenaasueinnde
flgaumgil vieanteldluuinaimiaaznszgn
Tnglivinsannuinaudiiaiznszgnussuim 10-
20 %4,

5. JUkuuMsIIznIEgnuasn1stuiin
n15ingangiiay ﬁmimwumummﬂmumaum
Funoudl 5-7 vestuneunougunsal

Asdift 3 N5l AenaurwIndnIzisesiey
N19972 Tun1sanguniilun1sianensean

1. wsssiAsesilonuduneurialy

2. Waruidaludourndnyiinisiany
Aou ndniuldvunafiaesazausiuit Tneld
fosseingumgdainmanizadusnidusiilng

i Ty 3.2 wal.

i, To@inu 2.0 wyl. auAae 2.5 Jal.

i, 9@ 2.0 wl. MUAE 3.2 Uil

3. SUMUUNI5LRNENTEANTUL VU ULAEY
”U%umaum%smaﬂﬂmi

4. n1sUuiin mmmiuummmaaammm
i gai ﬂimwmmmﬂmnm sasausnudensafians

ANDENUANLANIZN38 I10AANUALYEIUNISIIE

1. Thermal osteonecrosis: N15A1Y
YBINTEANIINAIUTOU

2. Irrigation: A3L01Y8MAY WU TLNEe
iUdeslilvaniuuinaifenis

3. Drilling: n1st1znszanlagldainu

4. Drilling force: ussnafilénaainu

5. Infusion pump: gUn3aINNITUNNE
ﬁﬁaamuqumﬂwamaamiﬁw

6. Cooling saline: u1nde (0.9%
normal saline) ﬁqmwgﬁ 4°C

7. Droplet flow: AI11L59989A15 A
Younde finuED 20 drop/min. (60cc/hr.)

105




v

wadian1sliuniu dnsnislnaveth aiwwindniiseaiienisangumginialu
lumsfineihitesnnnisianznsegniuna

8. Free flow rate: AUS1wIN1sMaveinge wWelassliunndelvaniunselduaie 1ag
wuIndnfefisEAuANgIINuldznaaeUTEIN 1 1Wns

nsiudoya
m'ﬁ5&151%wsl,ﬁusﬁaaﬂaimaﬂWii'mqmwQﬁgjqq@ﬁLﬁ@%ﬂ%ﬂ;zﬁﬁﬂﬁﬁﬁzﬂﬁz@ﬂ
Saline Temp (°C) Flow rate No pilot Drill size 1st. /2nd
20 drilling
Attempt no cooling cooling Attempt drop/min free flow Attempt (3.2mm.) 2.0/2.5mm.  2.0/3.2mm.
temp Q) temp (°C) temp Q) temp (CO) temp (°C) | temp Q)  temp (°O)
1 53.5 45.8 1 43.8 40.7 1 46.1 42.5 40.5
2 46.1 44.2 2 41.3 39 2 50 41.3 43.2
3 47.1 41.5 3 41.3 39.5 3 53.5 41.1 a3
q 53 40.6 q 42.9 39 q 50.6 42.2 41.7
5 46.1 44.9 5 41 40.5 5 51.2 41.9 41.9
6 50.8 44.2 6 42.8 39.3 6 51.9 41.2 41
7 a47.5 43.6 7 42.3 38.7 7 a47.1 41.9 41.7
8 52.6 43.6 8 40.9 38.5 8 53.5 41.9 41.1
9 52.2 42.5 9 43.4 38 9 47.6 41.4 41.6
10 52.7 37.5 10 40.7 39.7 10 52.9 40.6 40.8
11 53 45.8 11 43.5 39.4 11 52.6 41 43.4
12 53.2 45.2 12 41 39 12 48.5 41 42.3
13 51.2 42.9 13 43 39.5 13 49.5 40.9 40.7
14 50.3 41.3 14 40.8 40 14 52.7 41.4 42.8
15 48.5 40.7 15 40.7 40.2 15 50.8 40.7 42.4
16 49.9 39.2 16 41.3 40.5 16 53.1 42 42.2
17 48.2 43 17 41.8 40.7 17 a7.4 42 43.7
18 50.6 39.8 18 43.4 38.5 18 46.1 40.9 40.6
19 46.1 38.6 19 42.8 39.4 19 50.3 41.8 41.5
20 53.1 45.4 20 43 40.3 20 53 41.4 42.5
21 a7.4 43.6 21 43.6 39 21 a47.3 42.4 42.1
22 49.2 38.9 22 41.5 39.5 22 49.2 41.1 42.8
23 47.1 38 23 41 39.9 23 48.4 41.6 41.1
24 48.4 42.1 24 42.2 39 24 46.5 42.5 42.1
25 52.4 39.3 25 42.9 38.5 25 45.8 42.2 41.6
26 49.5 43.2 26 42.6 39.9 26 47.6 41.1 40.6
27 52.9 44.6 27 a2.7 40.6 27 52.4 40.9 42.9
28 47.6 41.3 28 41.6 40.5 28 49.5 42 42.9
29 45.8 40.3 29 43.2 379 29 52.6 40.5 42.9
30 50 40 30 42.9 37.9 30 48.2 42.3 43.8
ﬂ’]LQﬁEJ‘LIQ@)\i 49.8 42.0 42.2 39.4 49.8 41.5 42.0
anma (SD=2.58) (SD=2.46) (SD=1.02) (sD=0.85) (SD=2.54) (SD=0.6) (SD=0.97)
(Mean)
— e S e S
p-value p-value <0.0001 p-value <0.0001 p-value <0.0001
(Independent
\_'_l
t-test)
p-value = 0.0078

nUBLAA p-value dnsuNIsIUIBUTIBUANRRYUNALTENIN 2 Waila lagldads Independent t-test
7 3 U
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N13ATILINANTIY

ARTIEEIAINNTHINLAINISNSEANeiITeyalaeld Shapiro-Wilk Test A1LaAeNsada (mean)
wagandonuunsgiu aufunsmuaaitedifyneaiflagldada Independent t-test Lilasan
foyatioondn 50 g9 Feldmaaeunisuanuaslagld Shapiro-ilk Test nuirdayatavaaiinig
N3FILULUNG (normal curve distribution)

Hormal Distribution MNormal Distribution

0.1 2 - - 0.1 /
0.0 0.0

2 o 2 -2 o 2

= repectia) ==moaccept ===

]
4 45 48 50 2 4 56 3% B 40 42 4“4 46 48

sUkARIN1INIEIEfvetloyagnmgfiasgavesisnsanaumimeiignmngiviosuaziniiy

1%
[y o

N3l 1 : wansmeaesUIBufisumaaznszgnszrinsihiigumgiiviesiuiniBuiioangmmgfiannms
R12NT2N

nuan1smaaesnun leviinisldihfigunnfives (25 +2 °C) ieangamgiininnisiany
nszan Tngamniasanld Range : 45.8 — 535 °C Mean : 49.8 °C SD : 2.58 wagmsliuudu (4 +2 °Q)

Y 9
a

ammmmaq’ﬁ Range : 37.5 - 45.8 °C Mean : 42 °C SD : 2.46

q LUNREE U |

Normal Distribution Mormal Distribution
04 04

03 03
02 1 02
01 ~ - 01

00 0.0 J

2 0 2 2

= reject(a) = acCept mmmZ — reject(a) s dcCEpl w17

Histegram Histogram

SULARNINIINTEAMIYRITBYAYRIIsN1Tan N HmegnsINTsira 20drop/min. uax free flow
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wadian1sliuniu dnsnislnaveth aiwwindniiseaiienisangumginialu
lumsfineihitesnnnisianznsegniuna

nsdift 2 : wansmeReUIBUTiBUNIsanIMglivesn1Tatenszgn TumslEshmmslvaveni

MnwanIAaemud Wevinsliimeniiieangangi Droplet (20drop/min.) Wiayhniaiang
nszgnannsningumgiiaeanlseglusis Range : 40.7 - 43.8 °C Mean : 42.2 °C SD : 1.02 uaziile
in1sangungilaglidnsinisinaiuy free flow rate @1nsaingaumniigegalaegludig Range : 37.9
- 40.7 °C Mean ; 39.4 °C SD : 0.85

— Chatritusticn.
1
83

Distibution Normal Distributicn Somst
/‘\\ | m |

m—pcs] wmxont wml — ] e KON wm] ——recis) o wml

Hatogran Hstogram Hissogram
u % 4 % L “ % “we s e as a0 as Q " P m o o “ Py
e Ta—— [P .

sUkansn1snszeivesdeya nsdldnenaituvwindnisesneuldainuuuialng
(No pilot drilling, 2.0/2.5mm., 2.0/3.2mm.)

2

n3dlil 3 : wanMeassUIsuIisunsanguMgivesnisnznsegn Welinenaiiuruiadniinies
Imi’mqﬁumﬁﬁﬁmﬁu@qqmumLmsmsaﬂ

nwan1snaaenud nsdldldnenainuvuadniineuniseiznszen (daiiuwuin 3.2 uw)
larngaungilasgnaglurig Range : 45.8 - 53.5 °C Mean 49.8 °C SD : 2.54 nsdildnanainu 2.0 uy.
MINAIEATIUNIIN 2.5 wu. anansadneungiiasantaegluyas Range @ 40.5 - 42.5 °C Mean : 41.5 °C
SD : 0.6 wagludrunsalldnanainu 2.0 Uy, wdINIUMEEIIUIUIN 3.2 U, awsaineamgiigeanlaey
Tu%29 Range : 40.5 — 43.8 °C Mean 42 °C SD : 0.97

a =
anuUTgNanIsANE
nEan1Iaaeslunudded Idenudn watanaiunsaingamginietulddiian As waia

vesnslidasnisinavesihuuuldesiva lnsaadsvosgunniasaniiinduegd 39.4 °C (37.9 -
40.7°C SD : 0.85) sesasunduisanmaiinnisidnenainuruindniisesneunisidnonaituvuinlvegy
Wensegn fAadeveseumnigaiiiatusgil 415 °C (2.0 uu/2.501.) wag 42 °C (2.0 1i./3.23.)
Tnefidindsvosgumgiiuansafuegd 8.3°C wag 7.8°C mud1fu Faaenandesfunisdnuiludn.a,
2558 494 Palmisano waganz® wuinsly K-wire Wisuiisududrill-bit wuindaufeudiuansnaiu
geanfis 13°C Tumsanegnszgn wiogslsfnumaiaianaagvilinaiidaduuniuld anninane

n3EAN 2 A
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drumafiaisldnsiudu @ °0) eufunslithiigumaiives (25 °0) Weangamgd wuindeliiidy
pumniigeanegil 42 °C lneiiddsvosgamnliiunndrafuegi 7.8 °C Wiy uazidledsdafufnu
194 Isler uazanz® e, 2554 Huauiteiouiisudnmnisadrasadnszgniuaila Aldvinly
nszanueay Adudaivunedn Tngldihiigumad 4 °C uay 25°C leangamgfl nuhlidnanisadig
L%aéﬂiz@mﬂ'uﬁu Tasuanaiueg19ided1Agynieads (p < 0.0001) LazaDAARBITUIIUITEVDY
Houston wagAme" Jw.a. 2556 Feldiniindetisangungiifiednsinsnevoneadnszanseudle
Feufunisianegnsegnuuuund wudtannsaansasinismeveneadliivuiy fuuisnisliiibudieo
angamndl JadunilsluiBmsiamnsarldielnglifinnaluvagsinisiige
Anadsvosguvgiaaaiiiniudelfimedaangumgilumuited nuiwngumgdffndudeld
vinsangungd egludiflannsavilfifnnisiiufiveusadldmiuund Tnsdredafunisfnuives
Augustin Layaaz”” wuaudeuifindunaysseznariiuiniy fauduiusfusnsnismeves
wadiuntu (Kagunndl 3) wagdradafudoyaluunarumes Timon wagame™ Tullne. 2562 wui
yingamgiigaiuie 47°C wiwfu 1wl Snsnisiuivossadnszgnazanas nidigumgigetu
fl9 50°C wadazdonrmanmsaiuiaies wasdnngangigeduiu 70°C asfnnsmevesading

Cell necrosis as a function of temperature| |Heat generated during drilling causes
and duration of heat exposure conically shaped volume of damage to the
cortex
a0 .
) .
o Cell necrosis
@ 70
2
5 0. | Bone
T .
e
= : i
30 -3 i
0 10 100 1000
Time of exposure (sec)

o ¢ a a Y] a = .
AMNN 3 ﬂi'ﬁ/\lLLﬁ@\‘]ﬂ’]ﬁ@’]EJGU@QLsﬁaaLN@LU?SULV]U“Uﬂ‘UQZLWLQQJLLaZL’JanUﬂqﬁﬁﬂ@T‘U@Q AUgUStIﬂ LAY

ﬂi‘ug(ZlU

SothdeyagamgiifivhlfAnnismevesmadnszgnineiuaund1de® iagansntiismvand
lugrelandnsinismeveswadnszgnainanuseulsiluegrann wazdaunsainlugnisensdedmiu
mmAfelueuanilefnwinisandnsnsmeveswadnszgnls Fatunnuanuideiinanuntdnadu way
n138198sluunmunInIsTnsN wuiriimadauinuneiitieRmuinuiniseeslsdandiiefiazan
pumgdanmaaiznszgn wiisdnlvydusosordogunsaifiaviiviuats Gsoraglimneautuuium
Tulsaweuiamiluvielsaneuiagueu fediduudosdldiane uasdesedoimaiatugslunislom
Fedmnuealufentsiaundanarentsinunfinty ausntadamaniluia delfvaiza
fuvunvedlssweruiavhlunielsameuiayuvu iefazlUldduiie fenaazarunsnansmnsinis
Annmzunsndouding 1 flonasiatu sedailuguansinuiidundeduly
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wiagalsfnunisfnuiiduiioand
n1sfnwrdsesdalilafnulugUlieae uas
YSunadayadalliiuiutdes uare13dsiliani1uie
waralunisiagamgiiainnisldiniesionin
laser thermometer %QL{Ju‘ﬂjafﬁ’ﬁmaﬁqﬂﬂiiﬁﬁ
\esandadrdnveaniesilonliifisaudiauen
19INTTAN Im'a'mﬁai’mqmmﬁmﬂumﬁaﬂsz@ﬂ
(intra-medullary bone) 1#93¢ ilesandasiia
nesnugUnsal suuszInalazyraing vilmndu
fosriavesnisfine insazdunsiosrdenis
Anwiluauian lun1sfnwriudUle wagiaun
sUnvuvesgunsallunisnaaesiiaiunsada
pamgildazidendsdunazivuamisiianunsn
Mn1sneaeslunszanasa diofnwwafiAndu
ilofvzamnsahdeyalugrsdadugiaglfogng
gnAedNign

#5UNATYY
21NN3ANYININRRRIIANUTY Y0
wAdnausnangagiildianun lneimaiad
aunsnangauugiilaae 1. wmadanisldansinig
Iavest wuuddeslva 2. mafianisldaen
ainuvuadniises (2.0/2.5 wy.) 3. mallAnis
Tinsuiloangungd neddadsvesguugd
fintu ifu 39.4 £0.85 °C, 41.5£0.6 °C,
42.5 £2.46 °C 9 UFI9Y
Avesguugidiudnsiianaslduiniian
3ziinnIsnsldnenainuvuiaaniises (2.0/
2.5 311.) Togrrgamaiiazanlduinis 8.3 °C e
Wisuisuiuisalilaldainurunmadninges
nnisvesnsAnudannsodunidui’
flanunsnangumginnnnsaznszgn Faaansa
1lUgn15andnI1N1Ine0INsEANIINAINTY
felumatamanionaazanunsniluldlugield
93¢ Wesnnidumadinansavildine Maunsal
viludsflogudrlugngunsaiiugiuresnisinga
LiAuudesdldane uasduldfiuiazausnan

ANIUNINGOUMAATUININNITAEYDINTEAN LAY
Tuvraznsliianadssanuld wadindasande
n15019999usa luluuATaniemaddn

LONE1591999

1. Houston DA, Amin AK, White TO,
et al. Chondrocyte death after drilling
and articular screw insertion in a
bovine model. Osteoarthritis Cartilage
2013;21(5):721-729.

2. Abouzgia MB, Symington JM. Effect of
drill speed on bone temperature. Int
J Oral Maxillofac Surg 1996;25(5):
394-399.

3. Takenaka S, Hosono N, Mukai VY, et al.
The use of cooled saline during bone
drilling to reduce the incidence of
upper-limb palsy after cervical

laminoplasty: clinical article. J Neurosurg

Spine 2013;19(4):420-427.

4. Eriksson A, Albrektsson T, Grane B,
et al. Thermal injury to bone. A vital-
microscopic description of heat
effects. Int J Oral Surg 1982;11(2):115-
121.

5. Matthews LS, Green CA, Goldstein SA.
The thermal effects of skeletal
fixation-pin insertion in bone. J Bone
Joint Surg Am 1984;66(7):1077-1083.

6. Bachus KN, Rondina MT, Hutchinson
DT. The effects of drilling force on

and their
duration: an in vitro study. Med Eng

Phys 2000;22(10):685-691.

7. Eriksson AR, Albrektsson T, Albrektsson
B. Heat caused by drilling cortical

cortical temperatures

bone. Temperature measured in vivo



AIIWANSLIYENS
U7 41 atud 3 Weuiug1gu-suINAY 2563
Vol.41 No.3 September-December 2020

10.

11.

12.

13.

14.

15.

in patients and animals. Acta Orthop
Scand 1984;55(6):629-631.

Shakouri E, Sadeghi MH, Maerefat M,
et al. Experimental and analytical
investigation of the thermal necrosis
in high-speed drilling of bone. Proc
Inst Mech Eng H 2014;228(4):330-341.
Sharawy M, Misch CE, Weller N, et al.
Heat generation during implant
drilling: the significance of motor
speed. J Oral Maxillofac Surg 2002,
60(10):1160-1169.

Tsuzuki T, Yanai H, Kukita C, et al.
Irrigation system equipped on a high-
speed air drill--technical note. Neurol
Med Chir (Tokyo) 1998 Mar;38(3):173-4.
Sumer M, Misir AF, Telcioglu NT, et al.
Comparison of heat generation during
implant drilling using stainless steel
and ceramic drills. J Oral Maxillofac
Surg 2011;69(5):1350-1354.

Misir AF, Sumer M, Yenisey M et al.
Effect of surgical drill guide on heat
generated from implant drilling. J
Oral Maxillofac Surg 2009;67(12):
2663-2668.

Kim SJ, Yoo J, Kim YS,
Temperature change in pig rib bone

et al.

during implant site preparation by
low-speed drilling. J Appl Oral Sci
2010;18(5):522-527.

Lee J, Gozen BA, Ozdoganlar OB.
Modeling and experimentation of
bone drilling forces. J Biomech
2012;45(6):1076-1083.

Augustin G, Davila S, Udilljak T, et al.
Temperature changes during cortical

16.

17.

18.

19.

20.

21.

22.

bone drilling with a newly designed
step drill and an internally cooled
drill. Int Orthop 2012;36(7):1449-1456.
Palmisano AC, Tai BL, Belmont B,
et al. Comparison of cortical bone
drilling induced heat production
among common drilling tools. J
Orthop Trauma 2015;29(5):e188-193.
Piska M, Yang L, Reed M, et al. Drilling
efficiency and temperature elevation
of three types of Kirschner-wire point.
J Bone Joint Surg Br 2002;84(1):
137-140.

Strbac GD, Giannis K, Unger E, et al. A
novel standardized bone model for
thermal evaluation of bone osteotomies
with various irrigation methods. Clin
Oral Implants Res 2014;25(5):622-631.
Hein C, Inceoglu S, Juma D, et al.
Heat Generation During Bone Drilling:
A Comparison Between Industrial and
Orthopaedic Drill Bits. J Orthop
Trauma. 2017;31(2):e55-9.

Harder S, Egert C, Wenz HJ, et al.
Influence of the drill material and
method of cooling on the development
of intrabony temperature during
preparation of the site of an implant.
Br J Oral Maxillofac Surg 2013;51(1):
74-78.

Islter SC, Cansiz E, Tanyel C, et al. The
effect of irrigation temperature on
bone healing. Int J Med Sci 2011;
8(8):704-708.

Strbac GD, Unger E, Donner R, et al.
Thermal effects of a combined

irrigation method during implant site

111




112

wadian1sliuniu dnsnislaveth aiwvwindniiseaiienisangumginialu

lumsfineihiesnnnisianznsegniunn

v

23.

24.

25.

26.

27.

28.

29.

drilling. A standardized in vitro study
using a bovine rib model. Clin Oral
Implants Res 2014;25(6):665-674.
Bertollo N, Walsh WR. Biomechanics
in Applications (1st ed.) Drilling of
Bone: Practicality, Limitations and
Complications Associated with
Surgical Drill-Bits 2011:53-77.

Augustin G, Davila S, Udiljak T, et al.
Determination of spatial distribution
of increase in bone temperature
during drilling by infrared thermography:
preliminary report. Arch Orthop
Trauma Surg 2009;129(5):703-709.
Sasaki M, Morris S, Goto T, et al.
Spray-irrigation system attached to
high-speed drills for simultaneous
prevention of local heating and
preservation of a clear operative field
in spinal surgery. Neurol Med Chir
(Tokyo) 2010;50(10):900-904.

Antoci V, Ono CM, Antoci V Jr, et al.
limb
lengthening using external fixation.
Am J Orthop (Belle Mead NJ) 2008;
37(9):E150-E154.

Green SA, Ripley MJ.
osteomyelitis in pin tracks. J Bone
Joint Surg Am 1984;66(7):1092-1098.

Schalamon J, Petnehazy T, Ainoedhofer

Pin-tract infection during

Chronic

H, et al. Pin tract infection with
external fixation of pediatric fractures.
J Pediatr Surg 2007;42(9):1584-1587.
Hutson JJ Jr, Zych GA. Infections in
periarticular fractures of the lower
extremity treated with tensioned wire
hybrid fixators. J Orthop Trauma
1998;12(3):214-218.

30.

31.

32.

33.

34.

35.

36.

3T7.

Mahan J, Seligson D, Henry SL, et al.
Factors in pin tract infections.
Orthopedics 1991;14(3):305-308.

Masse A, Bosetti M,
et al. Prevention of pin track infection

Bruno A,

in external fixation with silver coated
pins: clinical and microbiological
results. J Biomed Mater Res 2000;
53(5):600-604.

Botte MJ, Davis JL, Rose BA, et al.
Complications of smooth pin fixation
of fractures and dislocations in the
hand and wrist. Clin Orthop Relat Res
1992;(276):194-201.

Parameswaran AD, Roberts CS, Seligson
D, et al. Pin tract infection with
contemporary external fixation: how
much of a problem?. J Orthop
Trauma 2003;17(7):503-507.

Shirai T, Watanabe K, Matsubara H,
et al. Prevention of pin tract infection
with iodine-supported titanium pins. J
Orthop Sci 2014;19(4):598-602.
Pandey RK, Panda SS. Drilling of
bone: A comprehensive review. J Clin
Orthop Trauma 2013;4(1):15-30.
Palmisano AC, Tai BL, Belmont B,
et al. Heat accumulation during
sequential cortical bone drilling. J
Orthop Res. 2016;34(3):463-70.

Timon C, Keady C. Thermal Osteonecrosis
Caused by Bone Drilling in Orthopedic
Surgery: A Literature Review. Cureus
2019;11(7):e5226.



The cooled water - irrigation rate - small pilot drill-bit
technique for reducing bone temperature. In a pilot study
from bovine bone drill.
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ABSTRACT
Background: The high temperature after drilling could lead to nonunion and subsequent
complications. There were previous studies evaluated the technique reducing bone
temperature from drilling by the bone drill. However, those techniques are expensive and
infeasible in general clinical practice. This study aimed to compare the effectiveness of
reducing bone temperature after drilling. 1. Between using cooled water and room temperature
reducing bone temperature. 2. Between irrigating water in different rate; droplets and free flow
rate. 3. Using pilot small size of drill bit then following with larger size might be effective to
reduce the bone temperature after being drilled.
Materials and Methods: An experimental study by measure the highest temperature in the
drilling of diaphysis of bovine cadaveric femur. Temperature measurement with laser
thermometer. The results showed in the form of statistical mean and standard deviation. Along
with reducing temperature comparison by 1. Using water at a temperature of 4 °C with 25 °C.
2. Using different irrigating rate of water, the flow of 20 drop/min. (represented droplet flow =
60 cc/hr.) compared to free flow rate. 3. Using drill, a small bit pilot run size (2.0mm.) prior to
use the larger drill bit (2.5 or 3.2mm.)
Results: The mean average of the highest temperature during the bone drilling procedure of
each technique were reported as the following:

1. The using of cooled water and room temperature water to reduce the heat were 42.5
+2.46 °C and 49.8 +2.58 °C respectively

2. The using of the flow rate of irrigating water and dropping water to reduce the bone
temperature were 39.4 + 0.85 °C and 42.2 +1.02 °C respectively

3. The using of the pilot small size of drill bit size 2.0 mm. following with the larger size
2.5 mm. and 3.2 mm. compared with not using the pilot drill bit were 41.5+0.6 °C, 42 +0.97 °C,
49.8 +2.5 °C respectively
Conclusions: Techniques for reducing the temperature from bone drill can use cold water,
water flow rate or a small pilot drill. It may be effective reducing the temperature generated
while drilling the bone. This could have positive effect on reducing the rate of bone death from
heat that occurred.

Keywords: bone necrosis, cooling, drilling, bone temperature, practical technique
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Family consultation concept and problems solving skills.
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ABSTRACT

Overindulgent child may produce anxious person who is antisocial personality or lack of
discipline. If we take seriously to him, passive-aggressive behavior would have had promoted
and rejected authority’s demanded because of maintained his selfesteem.

When the family had awareness and seek for help, psychiatrist consultant, the guy have
encourage his own yearning fulfill, then his successful become his response to the yearning
appropriately. He got the happiness and enlightment to earn more in long life and he pround
of the profession life long.He pround academic accomplishments and life-long learning.

Keyword : Family consultation, problems solving skills.
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