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BUGC DAU UNG DUNG CHUP NHIET HONG NGOAI PONG
TRONG PHAU THUAT THU GON VU PHI PAI

Lé Trung Kién', Nguyén Hong Ha?
'Bénh vién Thdm my Thu Cuc
2Bénh vién Hitu nghj Viét Birc

TOM TAT

Muc tiéu: Panh gia kha ndng (rng dung ky thuét chup nhiét hdng ngoai dong (DIRT)
trong xéc dinh cac nhanh déng mach nuéi phirc hop quang num vi (QNV) truée phéu
thuét thu gon v, ciing nhw khdo sét vai tro cda DIRT trong danh gia tuén hoan QNV trong
mé va sau mé.

Déi twrong va phwong phdp nghién ciru: M6 ta tién ctru cadt ngang trén 20 bénh
nhén ni bj phi dai tuyén vi mirc d6 nhiéu hodc khéng 16, duoc phéu thuét thu nhé tuyén
vi. Bénh nhan duoc khéo sat truréc mé bang DIRT, siéu &m Doppler mau va chup CLVT
cé tiém thubc cén quang. DIRT tiép tuc duroc thuc hién trong mé va sau mé.

Két qua: Trung binh méi vii phét hién 2,25 nhanh déng mach bdng DIRT, tuong
duong véi Doppler va cao hon CLVT (1,80). Mirc d6 tuong déng vi tri gitta DIRT va
Doppler dat tbi da 78,26%. Cac nhanh duoc phat hién c6 duong kinh = 0,8 mm, d6 sdu <
64,40 mm. Phén tich héi quy tuyén tinh don trong nhém cac nhanh déng mach c6 mirc do
twong déng cép 1 gitta DIRT va siéu 4&m Doppler cho thdy méi tuvong quan thuén chiéu c6
y nghia théng ké gitia téc d6 dong chéy va téc dé hoi nhiét. Ghi nhan 01 vu thiéu dudng
QNV 1 phén, khéng cé hoai tir toan bé QNV.

Két Iuan: DIRT la phuong phdp an toan, khéng xam lan, cé tiém ndng ung dung
trong danh gia tudn hoan QNV truéce, trong va sau phéu thuét thu gon vi. Cén nghién ctru
v&i c& méu I6n hon dé xéc dinh ré ngudng phat hién va dé chinh xéc 14m sang.

Ttr khéa: Chup nhiét hdng ngoai dong, Phau thuét thu gon vi, Doppler, Chup cét I6p
vi tinh (CLVT)

ABTRACT

Objective: To evaluate the effectiveness of Dynamic Infrared Thermography (DIRT)
in identifying arterial branches supplying the nipple-areola complex (NAC) prior to
reduction mammoplasty, and to investigate its role in assessing NAC perfusion
intraoperatively and postoperatively.

Subjects and methods: A prospective cross-sectional descriptive study was
conducted on 20 female patients with severe or gigantomastia undergoing breast
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reduction surgery. Preoperative assessments included DIRT, color Doppler ultrasound,
and contrast-enhanced computed tomography (CT) angiography. DIRT was also
performed intraoperatively and postoperatively.

Results: An average of 2.25 arterial branches per breast were identified using DIRT,
consistent with Doppler and higher than CT angiography (1.80). The highest anatomical
concordance between DIRT and Doppler reached 78.26%. The detected arterial branches
had diameters = 0.8 mm and depths < 64.40 mm. Simple linear regression analysis of Level
1 concordant branches between DIRT and Doppler demonstrated a statistically significant
positive correlation between blood flow velocity and thermal recovery rate. One case of
partial NAC hypoperfusion was recorded; no complete NAC necrosis was observed.

Conclusion: DIRT is a safe, non-invasive technique with promising potential for
evaluating NAC perfusion before, during, and after reduction mammoplasty. Further
studies with larger sample sizes are needed to determine its clinical accuracy and

detection thresholds.

Keywords: Dynamic Infrared Thermography,

Reduction Mammoplasty, Doppler

Ultrasound, Computed Tomography Angiography.

1. MO PAU

Phi dai tuyén vi m@c dd nhiéu va
khdng 16 la bénh ly thworng gap trong phau
thuat tao hinh thAm my, gdy anh hwdng
dén chéat lvong sbng cla ngudi bénh.
Trong phau thuat thu gon vu, mét trong
nhirng bién chirng nguy hiém nhét 13 hoai
t&r phirc hop quang num va (QNV), nguyén
nhan chinh la do thiéu mau nuéi. Do do,
viéc danh gia hé théng twdi mau cho QNV
la rAt quan trong & cé ba giai doan: truéc,
trong va sau mb.

Chup nhiét héng ngoai déng (Dynamic
Infrared Thermography - DIRT) la ky thuat
hinh &nh khéng xam l4n, c6 thé phan anh
gian tiép twéi mau mo théng qua sw thay
ddi nhiét d6 bé mat da [1]. Ngoai trng dung
truéc mdé dé xac dinh nhanh déng mach
cp mau phirc hop QNV, DIRT con cé thé
dwoc st dung trong mé dé kiém tra do
sbng vat va sau mbé dé theo dai nguy co
thiéu mau s&m vung QNV.

Trong phdu thuat tao hinh, ky thuat
chup nhiét héng ngoai dong (DIRT) hién
nay chi yéu dwoc ing dung dé danh gia
twdi mau trwdc, trong va sau phiu thuat
clia cac vat tw do, dac biét l1a vat DIEP

trong tai tao vi sau cat bé tuyén va [2].
DIRT con duwgc dung trong danh gia béng,
hdi chirng dng cb tay, u da va u vu. Hién,
chwa cdé nghién ctru nao ng dung DIRT
trong thu gon vu diéu tri phi dai tuyén.
Nghién ctru nay la bwéc dau tiép can méi
nham danh gia kha nang phat hién nhanh
ddong mach nudi QNV bang DIRT.

2. PHPONG PHAP NGHIEN CUPU

Thiét k& nghién ciru tién clru mé ta
cat ngang dwgc thwc hién tai B&nh vién
Thdm my Thu Cuc Ha Noi. Nghién ctu
trén 20 bénh nhan n bj phi dai tuyén vu
méc d& nhiéu hoac khéng 16 theo phan
ddé cla Mugea, chi dinh phau thuat thu
gon vu c6 bao tdbn QNV. Theo phan loai
clua Mugea, phi dai vu dwoc chia lam cac
murc do nhuw sau:

+ Phi dai it; thé tich vu ttr 525- 700ml
(> 50% thé tich tiéu chuén).

+ Phi dai trung binh: thé tich vu ttr 700
- 875 ml (>100% thé tich tiéu chuan).

+ Phi dai nhiéu: thé tich va tw 875-
1050ml (> 150% thé tich tidu chuan).

+ Phi dai khéng 16: thé tich va Ién hon
1050ml (> 200% thé tich tiéu chuan)
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2.1. Phwong phap chup nhiét héng
ngoai déng

Thiét bi st dung la camera nhiét FLIR
One Edge Pro két ndi khong day véi dién
thoai théng minh dung hé diéu hanh
IOS/Android [3],[4],[5]. Bénh nhan duwgc
d&t trong phong diéu hoa nhiét dd én dinh
22-24°C. Trwéc chup, vung da vu duwoc
lam lanh bang dung dich cén 70 d6 [1].
DIRT dwoc thyc hién & ba tw thé: thang,
nghiéng trai, nghiéng phai. Tw thé thang:
bénh nhan ngdi, lwng nang 60°, hai tay
xudi hai bén than minh; tw thé nghiéng:
bénh nhan nam nghiéng, tay gio cao lén
dau dé boc 16 mat ngoai vu, camera cach
da 50 cm. Qua trinh héi nhiét ghi hinh 1a 5
phut, tinh tdc dd theo °C/phut. Trong mb,
do nhiét 0 QNV tai hai thoi diém: sau tao
vat (thdi diém 1) va sau khau doéng (thoi
diém 2). Sau md 12 gio, tiép tuc do nhiét
dé QNV va vung da lanh xung quanh.

2.2. Phwong phap siéu am Doppler mau
mach nudi QNV

Tw thé siéu am clGa bénh nhan: 3 tw
thé ngdi thdng, nghiéng trai, nghiéng phai
lwng cao 60 d6. St dung dau do linear dé
do tim cac nhanh doéng mach nudi QNV.
Xac dinh téc dd dong chdy cla cac nhanh
déng mach nay trén siéu am & vij tri cach
QNV khoang 5cm.

2.3. Phwong phap chup cat 1&p vi tinh
mach mau nuéi phirc hop QNV co6 tiém
thuéc can quang

Do céac théng sb cla cac nhanh DM
nudi phirc hop QNV: sb lwong dong mach
nudi phire hgp QNV, dwdng kinh cac mach
nudi QNV, do sau dudi da clia cac mach
nubéi QNV & cac vi tri cach QNV 1cm, 5cm
va 10cm.

Hinh 1. Hinh anh chup DIRT vi tw thé thang
A. Bat dau chup B. Sau 1 phut C. Sau 3 phut

DIRT, Doppler va CLVT dwogc sir dung
doc lap dé khado sat twdi mau QNV. Mic
twong déng DIRT-Doppler chia lam 4 murc:
dé 1 (s1cm), d6 2 (s2cm), d6 3 (<3cm), va
khong twong ddng (>3 cm hodc léch huwéng).
Hinh anh CLVT gitp déi chiéu dac diém hinh
thai nhanh mach, xac dinh gi&i han phat hién
cta DIRT vé duong kinh va do sau.
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DIRT con dwoc dung trong va sau
mb dé danh gia tudn hoan QNV. Trong
md, nhiét d& QNV tang gitra hai thoi
diém cho thay cai thién twdi mau. Sau
mo 12 gio, chénh Iéch nhiét Ao QNV - da
lanh <1°C 1a tbt, <2°C twong déi, >2°C la
kém twéi mau.
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Hinh 2. Hinh anh bénh nhan sau thiét ké
DPuwdng xanh: Nhanh déng mach xac dinh béng DIRT
Puwdng dd: Nhanh dong mach xac dinh béng siéu am Doppler

2.4. Phwong phap phau thuat

Chung téi ap dung ky thuat thu gon vu
dwong rach Wise, chon vat mang QNV dya
trén nhanh mach nudi phat hién qua DIRT,
wu tién nhanh cé d6 twong déng mac 1 voi
Doppler va tbc dd hdi nhiét cao. Trong mé,

theo dai nhiét d& QNV tai hai thoi diém dé
danh gia twdi mau. Sau md, tiép tuc theo
ddi bién chirng, dac biét hoai tr QNV. Danh
gia hinh thai, cdm giac, seo sau 1 thang va
twéi mau QNV bang DIRT sau 6 thang dé
ddi chiéu vai thiét ké ban dau.

Hinh 3. Hinh anh trwéc va ngay sau phau thuat 12 gi®
VU phai st dung cubéng ngoai - VU trai s dung cudng trén trong
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Hinh 4. Hinh anh trwéc va sau phau thuat thu gon vu 01 thang
VU phai - tréi déu st dung cudng trén trong

3. KET QUA

3.1. Bac diém chung cia mau nghién ctru
Mau nghién clru trong bao cao nay

nhidu hodc khdng 16 theo Mugea, sa tré

gdbm 20 bénh nhan ni (40 vu), do tudi

trung binh 38,3 + 2,4 tudi, tudi I&n nhat 62
tudi, tudi nhd nhat 20 tudi. TAt cd bénh

nhan déu bi phi dai tuyén vi mic do

dd6 F theo phan dd Kirwan. Thé tich vu
trung binh & 1126,8 + 33,7 ml/vu, thé tich
nhd nhét 14 875ml va I&n nhét 1a 1850ml.

3.2. S6 lwong nhanh déng mach cap mau
QNV phat hién theo tirng phwong phap

Bang 1. S6 nhanh déng mach cap mau QNV trung binh/vi theo tirng phwong phap

Phwong phap khao sat 86 nhin':lvi?:ggm:iz: /::f]p mau Min Max
DIRT 2,25+ 0,67 1,0 4,0
Siéu am Doppler 2,25+ 0,67 1,0 4,0
CLVT 1.80 £ 0,41 1,0 2,0
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3.3. Mirc do6 twong dong giiva DIRT va siéu am Doppler.

Bang 2. Mirc d6 twong dong nhanh dong mach cap mau QNV trén DIRT va Doppler

Mdrc do Mo ta $6 nhanh Ty 1é (%)
bo 1 Cung hwéng, léch <1 cm 72 78,26
bo 2 Cung hwéng, léch €2 cm 6 6,52
Po 3 Cung hwéng, léch <3 cm 10 10,87
Khéng twong ddng | Khéng cuing huéng hoéc léch >3 cm 4 4,35

3.4. Dic diém giai phau cua cac nhanh déong mach cap mau QNV dwoc phat hién

bé&i DIRT trén CLVT

Bang 3. Pac diém hinh thai nhanh DM cap mau QNV trén CLVT

Théng sé Trung binh £ SD Min Max
BPuwdng kinh déng mach (mm) 1,42 + 0,38 0,80 2,40
D06 sau dwéi da (mm) 25,60 + 14,80 2,30 54,30

Hinh 5. Hinh anh giai phau nhanh déng mach cap mau QNV

3.5. Méi lién quan gitra téc d6 hoi nhiét trén
DIRT véi toc do dong chay trén Doppler
Phan tich hdi quy tuyén tinh don trong
nhéom cac nhanh déng mach cé mirc dé
twong déng cip 1 gitra DIRT va siéu am
Doppler cho thdy médi twong quan thuan

chiéu cé y nghia thdng ké gitra tbc d6 dong
chay va tbc d6 hdi nhiét. Cu thé, khi téc do
dong chay tang 1 cmi/s, tbc d6 hdi nhiét
trung binh tang 0,0179 °C/phat (B =
0,0179; p = 0,049). Mac du hé sé xac dinh
R2 & murc thap (R? = 0,069)

Bang 4. Két qua hodi quy tuyén tinh don bién

Bién Hé s6 héi quy (B) Giatrip
Téc dd dong chay (cm/s) 0,0179 0,049
Hang sb 0,7538 0,0
R2 0,069
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Hinh 6. Danh gia téc d6 hoi nhiét ciia nhanh déng mach cap mau QNV
Muc tiéu 1 nhiét d6 tang tir 32,8 dén 33,9 do C sau khoang 1 phut

3.6. Banh gia tuan hoan QNV trong, sau phau thuat bang DIRT va bién chirng vé
cap mau QNV

Bang 5. Danh gia tudn hoan QNV trong - sau phau thuat va bién chirng

Thoi diém danh gia Chi s6 danh gia Két qua

S — "
So sanh nhiét d6 QNV gitra hai thoi é&%ﬁﬁﬁ'v c6 nhiét do tang sau khau
diém (sau tao vat va sau dinh hinh) ’

Trong md
— Twéi mau céi thién

Chénh léch nhiét dd QNV - da lanh: |33 QNV twdi mau tot

. . <1°C: twdi mau tét (82,5%)
Sau mo 12 gio o £ x e £ x
<2°C: twong doi tot 06 QNV twdi mau twong doi tot (15%)
>2°C: khéng tbt 01 QNV twéi mau khdng tot (ca 06)
Bién chirng Hoai ti/thidu dwéng QNV saumé |01 vu thiéu dudng 1 phan QNV (ca 06)

Hinh 7. Danh gia nhiét do QNV trong phau thuat
A. Thoi diém tao vat mang QNV; B. Thoi diem khau dinh hinh tuyén vu
DIRT cho thay hiéu qué trong ca hai thoi diém danh gié tudn hoan QNV. Sau mé, c6 01 vi cé tinh trang thiéu
dudng 1 phan phirc hop QNV, khéng cé trirong hop néo hoai tir toan bo phirc hop QNV.
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4. BAN LUAN

Nghién ctru bwéc dau cho thdy DIRT
phat hién hiéu qua cac nhanh déng mach
nudi QNV trwéc phau thuat, véi do twong
ddng cao so v&i Doppler (88/92 nhanh,
trong d6 78,26% twong ddng mic 1). S6
nhanh trung binh/vi phat hién bang DIRT
(2,25 + 0,67) twong dwong Doppler, va da
s6 cé hinh thai phu hop trén CLVT. DIRT
phat hién dwgc nhanh cé dwong kinh =2 0,8
mm va dé sau < 54,30 mm - la gi&¢i han ky
thuat hién tai.

Vé bang danh gia mirc do twong dong
gilta hai phuwong phap DIRT va siéu am
Doppler mau (bang 2), ching téi thiét ké
vat mang QNV rong téi thidu 6cm, lay
nhanh DM phat hién bang DIRT lam trung
tam. Néu nhanh Doppler I&ch qua 3 cm so
v&i DIRT, dwoc coi 1a khéng twong déng
va khéng st dung lam cubng nuéi. Céac
mirc twong ddng con lai déu ndm trong gidi
han vat; mirc twong ddng cang cao thi do
an toan twéi mau cang lon. Vi vay, wu tién
chon cac nhanh DIRT cé dé twong déng
cao nhét.

Két qua phan tich héi quy tuyén tinh
don trong nhom cac nhanh mach cé twong
ddng mirc 1 gitra DIRT va siéu am Doppler
cho thay téc do dong chay cé méi lién quan
rd rang voi tbc d6 hoéi nhiét. Cu thé, dong
chdy cang nhanh thi da héi nhiét cang
nhanh sau lam lanh. Méi lién quan nay cé y
nghia théng ké (p = 0,049), cho thay téc do
dong chay Ia mot yéu td gép phan phan anh
kha nang twédi mau tai vang da. Tuy nhién,
hé sb xac dinh R2 chi dat 6,9%, nghia la moé
hinh chi gidi thich dwgc moét phan nhd sw
thay dbi cta tbc d6 hdi nhiét. Diéu nay 1a
hop ly vi ngoai tbc d6 dong chay, téc dd hdi
nhiét con cé thé chiu &nh hwéng bdi nhiéu
yéu t6 khac nhw ciu tric mé mém, mirc do
phan nhanh mao mach, d6 day I&p m& dwai

da,... DU vay, két qua van cho thay rang &
nhirng nhanh mach dwoc xac dinh rd rang
va dong nhat béi ca DIRT va Doppler, chi
s6 huyét dong nhu téc dd dong chay coé thé
gilp dy doan phan nao hiéu qua twéi mau
da bé mat. Diéu nay goi y rang nhirng
nhanh cé tbc dd hdi nhiét cao thwong déng
thoi co dong chay tbt - mot yéu té rat quan
trong khi lwa chon cuéng nudi trong phau
thuat diéu tri va phi dai. Nhw vay cubng nubi
mang phtc hop QNV cla ching toi lwa
chon dwa theo DIRT vira c6 dd twong dong
cao vo&i siéu am Doppler mau va vira la
cubng c6 téc d6 dong chady manh nhét.

V@&i cac nghién clru trwde day st dung
DIRT chd yéu trong danh gia vat tw do -
d&c biét 1a vat DIEP trong tai tao vi sau cat
bd tuyén - nhw nghién ctru clia Geoffrey G.
Hallock(2019)[2], hay Alex Victor va cdng
s (2024)[6]. Clng nhw cac nghién ctu
khac vé DIRT danh gia dd sau cua vét
bdng, sang loc hdi chirng éng ¢b tay, sang
loc khéi u da &c tinh, sang loc u va[7], thi
nghién cru nay la mét trong nhirng nghién
clu dau tién ap dung DIRT trong phau
thuat thu gon vu phi dai. Khac véi vat tw do
noi hinh &nh DIRT chd yéu dung dé dinh vi
nhanh xuyén Ion, viéc wng dung DIRT
trong bdi canh thu gon vi mé ra tiém nang
st dung ky thuat nay nhw mot cong cu
theo ddi tuan hoan lién tuc cho QNV trwéc,
trong va sau md - noi co nguy co xay ra
bién chirng hoai t& QNV la dang ké.

DIRT cho thdy hiéu qua trong md khi
toan bd ca déu coé tang nhiét & QNV sau
khau dinh hinh, phan anh cai thién twoi
mau. Sau md, DIRT gilp phat hién sém
nguy co thiéu mau: 82,5% vu twdi mau tbt,
15% twong dbi va 2,5% khéng tét - trung véi
trwong hop thiéu dwdng QNV. Két qua nay
cho thdy DIRT la cong cu tiém nang trong
giam sat twdi mau mé sbéng sau phau thuat.
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5. KET LUAN

DIRT la ky thuat hinh anh khéng xam
lan, kha thi va hiéu qua trong khado sat cac
nhanh déng mach nudi phc hop quang
ndm va (QNV) khi phdu thuat thu gon vu.
Phwong phap nay cho két qua twong dwong
siéu am Doppler truéc md va hd tro danh gia
tuan hoan QNV trong va sau md. DIRT phat
hién dwoc cac nhanh mach c6 dwdng kinh =
0,8 mm va dd sau < 54,30 mm.

Toéc @0 hoéi nhiét trén DIRT cé mdbi
twong quan véi tbc d6 dong chay trén
Doppler tai cac nhanh twong déng, gitp dw
doan kha nang twédi mau va lwa chon
cudng nudi QNV phu hop. Két hop DIRT
va Doppler giup ca thé héa thiét ké vat,
gidm nguy co thiéu mau va hoai t&r QNV.

DIRT con c6 gia tri theo ddi hau phau,
d&c biét trong phat hién sém rdi loan twoi
mau. Két qua nghién ctru buwdc dau khang
dinh tiém nang |am sang clta DIRT trong
lap ké hoach va giam sat diéu tri. Can thém
nghién clru ddi chirng v&i ¢c& mau I6n dé
lam rd vai tro va gi¢i han wng dung.
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