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Accuracy of Near-infrared Spectroscopy for Detecting Postoperative Free
Flap Failure in Head and Neck Tumor Surgery with Free Flap

Reconstruction

Natchanon Panyayong M.D.}, Somjin Chindavijak M.D.!
Abstract
Background Condition of loss of graft after head and neck tumor surgery with free flap
reconstruction. This affects the patient's quality of life after surgery and also increases the risk of
repeat anesthesia to recover tissue. Therefore, after surgical tissue transfer, accurate and efficient

methods for monitoring and monitoring the ischemic state of the grafted tissue are required.

Objectives To study the accuracy of postoperative free flap monitoring with Near-infrared
spectroscopy (NIRS) compare with the pin-prick method. To study factors associated with the

postoperative graft loss and the association of the two methods of monitoring.

Materials and methods Diagnostic descriptive study in a group of patients with head and neck
tumors who received tumor surgery with free flap reconstruction and postoperative free flap
monitoring with NIRS compare with the pin-prick method within 72 hours in the Otolaryngology
Department, Rajavithi Hospital. The data was collected between October 2022 and December
2023.

Results A total of 34 patients were found to have a tendency to lose a graft after surgery in
5 cases, which could be detected by using NIRS, with tissue oxygen levels lower than 60% in all
cases. It is an accuracy value equal to 100% compared to pin-prick method, and found that
smoking, blood loss during surgery, and the tissue oxygen level after surgery are the factor that
has a statistically significant relationship with postoperative free flap failure, with p-values equal
to 0.015, 0.018, and 0.000, respectively.

Conclusion The NIRS for measuring the tissue oxygen level after surgery has the potential to be

used for postoperative free flap monitoring.

Keywords Postoperative free flap monitoring, Postoperative free flap failure, Near-infrared

spectroscopy

The center of Excellence in Otolaryngology Head & Neck Surgery, Rajavithi Hospital, Bangkok, Thailand
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31nnsineinisldeias NIRS Tunns
mwammu@mazﬂmmaaﬂ%mmaqLﬁaLﬁaUQﬂ
fnendenisendnidosonusnufseruazdne
SufuRdndeiofesraneuazwasaidon
mgIsyafaunssy lagiUSeuliiguiuisuinsgiu
ﬁwwaﬂfcjmml,awwmﬂam o W1dn 1sanenuia
3dladeUuRfe I51zedidendieily
anelu 72 $alas nudnguussensidnwadiil

NASEAUDDNTLAULIDNSIVAAMIUAIEY NIRS AN
ANNINUIDLYINAU 5888 60 FIUNUNITHINLAE

Y

D

= v < | a a o &
Ldennigilunudtinun® sIuvedY 5 91
(Foway 14.71) waznguussv1nsniuaseau
a o a v - i
28NTLAULDATIVAAAIUAILLATOI NIRS A7
wnnideray 60 Tawiunsianzgddensiedy



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY
Vol. 25 No. 1: January — June 2024

[V 7

WUNUNR TIU99EU 29 579 (Seway 85.29) 211
nausErINsTiRnu LA 34 3

IINHANITIATIENTBYAN AN ALA?
WuIASes NIRS fidnaauls (sensitivity) Wi
Sowaz 100 (Fowaz 95 Cl 47.82-100.00), 3ie
ANANNIE (specificity) MU Sosaz 100
(5away 95 Cl 88.06-100.00), waziA1AIy
wiug1 (accuracy) 1M1y Savag 100
($owaz 95 Cl 89.72-100.00) Tun13nTI9@ARAM
@mwmmaaﬂ%mmaaLﬁal,?jaﬂgﬂmsmé’ams
radinnielu 72 42l Welisuiuitianzed
Fonsawdu fuandunisad 2

4 . . o e
AT 2 waREARIAl AW uasRuiugaansRIIRIRTERuDDNdiaY

& - . - - o - “ 3 a .
Fummumlanmuﬁ':umm HNIRS disuivigmnzgdidendioduly 72 Filumdinisenin

Pin-prick method
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sPe:::;“py FI02 = e 00 29 (85.29)
Total n (%) 5(14.71) 29 (85.29)
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MNegative Predictive Value 100.001(88.06-100.00)

Accuracy 100.00 (89.72-100.00)
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¥
S

=gy U aa o w &
uananddnunivadeniianuduius
pgnslitudrAgynsedAnuAsAnuUIlTLI8IAIS

[ '
=1

goyideiiloliaugnangnaen1snidnfe n1sgu

' (p=0.015) lnefiauduiusideavly
sdunanafiage (r=-0.415), Usnaudeniigade
Tuszninen1swidin (p=0.018) lasilaudunus

Wauantuseaunanediags (r=0.403), Lagseau

s
~
anb.

sondiaulutiiotdadgnatendinisuidn
(p=0.000) Ineilmnuduiusidsauluseauiou
auysal (r=-1.000)

drutladennuinluiimnudunusatnadl

o/ o aa v a

Agnrsanfnunisiiauuilduesnig

1
=) d' ! v ! g ¥ !
aamawaﬂqmmwmmwmw loun 81¢

e

ga

suaqmjwizsmmﬁﬁﬂm (p=0.104), A9vHIE
ne (p=0.314)15AUs89197 19U lsan1eiila
wazuaontasn (p=0.550) 15ALUINITU
(p=0.559), N3ANFIN (p=0.548), Fiuntisvas
iesen (p=0.859), Funveiiatan (p=0.155),
%ﬁﬂ%aaﬁaﬁaﬂgﬂdw (p=0.642), Sreza17
Tdlunseindin (p=0.055) 1Wudu fwandluniss
M3

52

mnai 3 uanedsiinudniufumsfanlivemsgydodadavgndewiinsinisiedadainmenswaondon
Frequency (%) Abnormal pin-prick (%)
Vasiables i N Pearson Carrelation (1 palve
Age -0.284 0.104
2030 yr 129) 1(20)
3140 yr (206) 2(40)
41-50 yr (206) 0(0)
51-60 yr 9(26.5) 2(40)
61-70 yr 10(29.4) 0(0)
B 0178 0314
<185 18(52.9) 2(40)
185-229 10(29.4) 3(60)
23.0-249 411.8) 0(0)
250-299 259) 060)
>30 0(0) 0(0)
Underlying diseases
No UD 17(50) 5{100)
CVS (HT, IHD) 8(23.5) 0(0) 0.106 0.550
oM 29) o0 0.104 0559
Others (DLP, SLE, Liver cirrhosis, 20.6) 00) 0010 0.956
Hyperthyroidism)
Smoking 0415 0.015**
Yes 17050) 4(80)
No 17(50) 1200
Alcohol -0.108 0.548
Yes 17050) o0
No 17(50) 5(100)
Site of tumor 0032 0859
Oral cavity 30(88.2) 4(s0)
Paranasal sinus 259) 1(20)
hypopharynx 129) 00)
Others; skin of cheek 129) 0(0)
Size of tumor 0.249 0.155
£2em 0(0) 0(0)
>2, sdem 11(324) 1(20)
>dem 2(676) 4(60)
Donor site 0.083 0.642
RFFF 13(382) 0(0)
ALTFF 12(353) 4(80)
FFF 9(26.5) 1(20)
Op-time 0332 0.055
68 hrs 21(19.4) 2(40)
>8, 510 hrs. 5147 2(40)
>10,512 hrs 129) o0
>12 hrs 1029) 1(20)
EBL 0.403 o.018**
500-700ml 24(70.6) 3(60)
701-900ml 6(17.6) 0(0)
901-1100ml 0(0) 0(0)
1101-1300ml 259) 1(20)
>1300ml 259) 1(20)
st02* -1.000 0.000**
< 60% 5047 5(100)
> 0% 29(653) 00

*St02 (Tissue Oxygen Saturation), **Statistically significant at p-value <0.05
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