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TOM TAT

Dét van dé: Panh gia chinh xéac trong lirong ménh ghép trudec mé 1a yéu té quan trong nham ddm bado an toan trong
ghép gan ttr nguoi hién séng. Nghién ctru ndy nham dénh gia dé chinh xac ctia CLVT trong wéc tinh trong luong manh
ghép gan phai.

Déi tirong, phwrong phap: Nghién ciru héi cliru mé té trén 57 nguoi hién séng duoc phéu thuét Iy manh ghép gan
phai tai Bénh vién Dai hoc Y Dugc Thanh phé H6 Chi Minh tir 6/2018 dén 12/2025. Thé tich gan wéc tinh (EGV) dua trén
CLVT dugrc so sénh véi trong luong gan thuc té (AGW). Méi tuong quan duroc danh gia bang hé s6 Pearson va phén tich
Bland - Altman. Hé sé hiéu chinh duoc xéc dinh tir ty 16 AGW/EGV.

Két qua: EGV tuong quan chat ché véi AGW (r = 0,9; p < 0,001) nhung c6 xu huéng cao hon thuc té khodng 19%
(AGW/EGV = 0,81 £ 0,04). Phén tich Bland - Altman cho thay sai léch trung binh 157,8 g (gi¢i han théa thuén: -39,2 g
dén 276,3 g). Sai léch tang theo kich thuéc manh ghép (R2 = 0,261). V6i hé sé hiéu chinh 0,81, ty 1é sai sé > 10% gidm
ttr 100% xudng 19,2% va ty Ié sai phén loai GRWR gidm tir 12,3% xubng 0%. Sai léch trung binh sau hiéu chinh la -52,5
g (gi¢i han théa thuén: -141,0 g dén 36,1 g).

Két luan: EGV gan phai uéc tinh bdng CLVT c¢6 tuong quan t6t véi AGW nhung ton tai sai léch hé théng. Viéc p
dung hé sé hiéu chinh 0,81 gitp cai thién dang ké dé chinh xéc trong wéc tinh AGW va dénh gia GRWR, gép phan nang
cao an toan trong ghép gan.

Twr khéa: Trong liong ménh ghép thuc té, thé tich manh ghép wéc tinh, ty 1é trong long ménh ghép trén trong luong
co thé nguoi nhan, ghép gan tir ngudi hién séng.

ABSTRACT
ACCURACY OF COMPUTED TOMOGRAPHY - BASED ESTIMATION OF RIGHT LIVER GRAFT WEIGHT IN LIVING
- DONOR LIVER TRANSPLANTATION
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Background: Accurate preoperative estimation of graft weight is essential to ensure safety in living donor liver
transplantation. This study aimed to evaluate the accuracy of computed tomography (CT) in estimating right liver graft weight.

Methods: A retrospective descriptive study was conducted on 57 living donors who underwent right liver graft
procurement at the University Medical Center Ho Chi Minh City between June 2018 and December 2025. Estimated
graft volume (EGV) based on CT volumetry was compared with the actual graft weight (AGW). Correlation was assessed
using Pearson’s correlation coefficient, and agreement was analyzed using Bland - Altman analysis. A correction factor
was determined based on the AGW/EGYV ratio.
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Results: EGV showed a strong correlation with AGW (r = 0.9; p < 0.001) but tended to overestimate the actual graft
weight by approximately 19% (AGW/EGV = 0.81 £ 0.04). Bland - Altman analysis demonstrated a mean difference of
157.8 g (limits of agreement: -39.2 g to 276.3 g). The discrepancy increased with graft size (R? = 0.261). After applying
a correction factor of 0.81, the proportion of cases with an estimation error > 10% decreased from 100% to 19.2%, and
the rate of GRWR misclassification decreased from 12.3% to 0%. The mean difference after correction was -52.5 g

(limits of agreement: -141.0 g to 36.1 g).

Conclusions: CT-based estimation of right liver graft volume shows good correlation with actual graft weight but

demonstrates a systematic bias. Applying a correction factor of 0.81 significantly improves the accuracy of graft weight

estimation and GRWR assessment, thereby enhancing safety in living donor liver transplantation.

Keywords: Actual graft weight, estimated graft volume, graft - to - recipient weight ratio, living donor liver

transplantation.

I. PAT VAN PE

Ghép gan tir nguoi hién sdng 1a mot phuong phap
diéu tri mang tinh budc ngoat va mang lai co hoi séng
con cho cac bénh nhan mic bénh gan giai doan cudi.
Trong ghép gan & nguoi lon, manh ghép gan phai
thuong duoc wu tién sir dung dé dap umg nhu cau
chuyén hoa to 16n ctia nguoi nhan. Tuy nhién, phau
thuat nay doi hoi mot sy can bang tinh té: vira phai
dam bao an toan cho ngudi hién bang cach giir lai da
thé tich gan bao ton (i thiéu 30-40% thé tich toan bo
gan), vira phai cung cap du khdi lugng gan cho nguoi
nhéan dé ngan ngira hoi chimg manh ghép nhé (Small-
for-Size Syndrome - SFSS). Theo tiéu chuan chung,
ty 1é trong lwong manh ghép trén trong lugng co thé
nguoi nhan (graft-to-recipient weight ratio - GRWR)
phai dat tir 0.8% tré 1én dé dam bao an toan [1-3].

bé dat duoc su can bﬁng nay, viéc danh gia chinh
xéc thé tich manh ghép truéec md 1a budce tdi quan
trong. Hién nay, do thé tich gan bang cat 16p vi tinh
(CLVT) dugc xem la tiéu chuan vang trong viéc du
doan trudc phau thuét. Tuy nhién, trong thuc té 1am
sang, thuong c6 su sai 1éch dang ké gitra thé tich
manh ghép udc lugng trén CLVT (Estimated Graft
Volume - EGV) va trong lugng méanh ghép thuc té
(Actual Graft Weight - AGW) dugc can trén ban mo
sau khi thu hoach [4, 5].

Sai léch giita thé tich manh ghép wéc tinh trén
CLVT va trong lwong manh ghép thuc té ¢6 thé anh
huong tryc tiép dén danh gia GRWR, mot yéu t6
quan trong quyét dinh két qua ghép gan. Néu CLVT
wdc tinh qua cao thé tich manh ghép, GRWR c¢6 thé
bi dénh gia qua muc, dan dén viéc lya chon manh
ghép thuc té khong du cho ngudi nhan va lam ting
nguy co suy gan sau ghép [6]. Do do, viéc cai thién

d6 chinh xac cua udc tinh thé tich manh ghép va
xéac dinh cac hé s hiéu chinh phi hop nhim giam
sai léch gitta EGV va trong luong AGW c6 y nghia
quan trong trong danh gia GRWR va lap ké hoach
ghép gan. Nghién ctru nay nham danh gia do chinh
xac cua phuong phap udc tinh trong luong manh
ghép gan phai dya trén CLVT va x4c dinh hé s6 hiéu
chinh phu hop tai trung tam ctia chung toi.
IL. POI TUQONG VA PHUONG PHAP NGHIEN
cUU
2.1. Pbi twong nghién ciru

Tiéu chuin chon miu: Ngudi hién gan dugc
phau thuat ldy manh ghép gan phai tai Bénh vién
Pai hoc Y Dugc Thanh phdé H6 Chi Minh tir thang
6/2018 dén 12/2025.

Tiéu chuan loai trir: Khong du dit liéu 1am sang
va can 1am sang trong hd so bénh an.
2.2. Phuong phap nghién ciru

Thiét ké nghién ctru: Nghién ciru hdi ctru mo ta

C& mau: Chon mau thuan tién. Chon toan bd
truong hop thoa tiéu chuan chon mau, bao gom 57
ngudi hién tham gia nghién ctru. Dir liéu 1am sang
va cin 1am sang ctia nhitng nguoi hién nay dugc luu
trir day du trén hé thong bénh an dién tir tai Bénh
vién noi thuc hién nghién ctru, nén khong cé truong
hop nao bi loai trur.
2.3 Bién s nghién ctru

Thu thap s6 liéu: Cac bién duoc thu thap tir hd
so bénh an.

Céc bién dic diém dan s6 gém: tudi, gidi tinh,
BML,...

Céc bién vé dic diém manh ghép gdm: thé tich
manh ghép (mL), ty 1¢ can nang manh ghép va
ngudi nhan (GRWR), ty 1é thé tich gan bao ton.
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Dinh nghia cac bién

- Trong lwong manh ghép thye té (Actual Graft
Weight - AGW) duoc do ngay sau khi 1y gan trén
ban chudn bi manh ghép béng can dién tu da duoc
hiéu chuan (theo don vi gram). Manh ghép duoc
can sau khi da tudi dung dich bao quan (Custodiol)
va loai bo lugng méau du theo quy trinh chuan cua
trung tam.

finh mach gan gilra

- Thé tich manh ghép wéc tinh (Estimated Graft
Volume - EGV) duoc do dac bang phin mém Syngo.
via ctia Siemens Healthineers (hinh 1), véi mit phang
cit gan du kién phan chia gan phai va trai dugc xéac
dinh bang duong Cantline va tinh mach gan giira;
trong do, cac cAu triic mach méu 16n d3 duoc loai trir.
Gia dinh 1 mL tuong dwong 1 g dugc sir dung dé quy
d6i thé tich (mL) sang trong lwong (gram).

Hinh 1: Udc tinh thé tich gan dua trén phan mém Syngo.via ctia Siemens Healthineers
- Hé s6 hiéu chinh trong lwong khé (dry weight correction factors) duoc dinh nghia 14 ty 1é giita trong
luong manh ghép thyc té sau khi da loai bd mau va dich (AGW) so véi thé tich manh ghép udc luong trén
hinh anh cit 16p vi tinh (EGV). Trong nghién ctru nay, hé sé duoc xac dinh bang gid tri trung binh cua ty

1¢ nay trong quan thé nghién ctru.

- Ty 1& trong lwong manh ghép trén trong luong co thé nguoi nhan (graft-to-recipient weight ratio -

GRWR) duoc xac dinh dua trén cong thirc sau:

Trong lwong manh ghép (gram)

GRWR thyc té =

x 100

Trong lwong co the nguwii nhin (kg)

Viéc danh gia chi s6 GRWR dugc ude tinh truée md voi EGV theo cong thire sau:

Thé tich manh ghép wéc tinh (mL)

GRWR woc tinh =

= 100

Trong lwomg co the ngwoi nhan (kg)

GRWR 1a mot chi s6 quan trong trong ghép gan tir nguoi hién séng, dugc st dung dé danh gia muac do

pht hop vé kich thude manh ghép.

Gia tri GRWR > 0,8% thuong dugce xem 1a ngudng an toan tdi thiéu nhim giam nguy co xay ra hoi
chung manh ghép nhd (small - for - size syndrome - SFSS).
- Sai phan loai dugc dinh nghia la cac truong hop c6 GRWR udc tinh > 0,8% nhung GRWR thue té < 0,8%.
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2.4. Xir li s6 liéu

S6 liéu dugc luu trit va xar 1i bang phin mém
SPSS 25.0. Cac bién lién tuc c6 phan phdi chuin
dugc biéu dién dudi dang trung binh + d6 léch
chudn (SD). Cac bién lién tyc co phan phbi léch
dugc biéu dién dudi dang trung vi (khoang gia tri).
Méi tuong quan gitta EGV va AGW duogc danh gia
béng hé s tuong quan Pearson. Mirc do tuong hop
gitia thé tich udc lugng va trong lugng thuc té duoc
danh gia bang phuong phap Bland - Altman, bao
gbm tinh sai 1éch trung binh (bias) va giéi han thoa
thuén (limits of agreement = trung binh + 1,96 SD).
Hé s6 hiéu chinh dugc x4c dinh tir gia tri trung binh
ctia ty 168 AGW/EGV. Ty 1é cac truong hop c6 sai s6
udce lugng > 10% duoc ghi nhan. Ty 1€ sai phan loai
GRWR trudc va sau khi ap dung hé s6 hiéu chinh
dugc so sanh. Gia tri p < 0,05 dugc xem la cé y
nghia thdng ké.
IIL. KET QUA
3.1. Pic diém nguoi hién gan

Trong thoi gian nghién ciru, ¢6 57 ngudi hién
song dugc phiu thuat 1dy manh ghép gan phai. Do
tudi trung vi ciia nguoi hién 1a 30 tudi, voi ty 18 nit
chiém 40,4%. Chi s BMI trung vi 1a 22,2 kg/m?,
Tt ca nguoi cho déu c6 chirc nang gan tdt trude mod
v6i ICG-R15 trung vi 1a 2,5% va ty 1¢ thé tich gan
bao ton trung vi 1a 34% (Béng 1).

Bang 1: Dic diém nguoi hién gan phai

Két qua (n =57)

Bién so

Tudi 30 (18 - 52)
Gidi tinh (nit:nam) 23:34
BMI (kg/m?) 22,2 (16,9 - 28,6)
ICG - R15 (%) 2,5(0,4-9,1)
Loai manh ghép Gan phai
Loai phau Ehuét (%, n)

M6 mo: 52,6% (30)

Phau thuat noi soi:
Mirc d6 thoai hoa md hat
16n xé4c dinh bang sinh thiét
gan trong mo (%, n)

47,4% (27)

< 1%: 42,1%(24)
1 - 5%: 38,6% (22)
5-10%: 10,5% (6)
> 10%: 8,8% (5)

Két qua (n =57)
34 (30,1 - 46,7)
763 (540 - 1.220)
603,2 (436 - 934)

Bién so

Ty 1& thé tich gan bao ton (%)

Thé tich gan u6c tinh (mL)

Trong luong gan thyc té (gram)

3.2. Méi twong quan giira thé tich manh ghép
wéc lwong va trong lwong méanh ghép thyec té

Thé tich manh ghép ude tinh bang CLVT (EGV)
¢6 mbi twong quan chat ché vai trong luong manh
ghép thuc té (AGW) (Pearson testr=0,9; p<0,001).

Ty 16 AGW/EGV c¢6 phan phdi gin chudn
(Skewness = 0,12, Kurtosis = - 0,11), véi gia tri
trung binh 13 0,81 + 0,04 (dao dong tir 0,68 dén
0,95) cho thiy thé tich manh ghép udc lugng bang
CLVT c6 xu huong cao hon trong lugng thuc té
khoang 19%.

Phén tich Bland-Altman cho thay sai léch trung
binh (bias) 1a 157,8 gram, véi gioi han théa thuin
(limits of agreement) tir -39,2 g dén 276,3 g, phan
anh sy khac biét dang ké giira gia tri wdc lugng va
thuc té ¢ ting trudong hop riéng 1¢.

Phén tich hdi quy tuyén tinh giita sai 1éch va gia
tri trung binh cho thdy sai léch tang theo kich thudc
manh ghép, goi ¥ su hién dién cua sai léch ty 1¢
(proportional bias), trong d6 phuong phap do thé
tich bang CLVT ¢ xu huéng uéc luong qua mirc
nhiéu hon & cic manh ghép 16n. Tuy nhién, mdi lién
hé nay chi & muc trung binh (R? = 0,26).

Dua trén ty 1€ AGW/EGV, hé s6 hiéu chinh duoc
xac dinh 1a 0,81.

- Khi str dung gia tri thé tich ude luong ban dau,
tat ca cac truong hop déu ude lugng qua mirc vuot
ngudng c6 ¥ nghia lam sang (> 10%), véi sai so
udce luong trung vi la 23,83% (khoang gia tri: 5,41-
47,64%). Hon nira, c6 7/57 truong hop (12,3%) cod
GRWR du doan > 0,8 nhung GRWR thyc té < 0,8,
biéu hién tinh trang sai phan loai (misclassification)
c6 y nghia lam sang.

- Sau khi 4p dung hé sé hiéu chinh, ty 1& cac
truong hop co sai sé wdc luong > 10% giam xudng
con 19,2% va ty 1é sai phan loai GRWR giam xudng
0/57 truong hop (0%). Phan tich Bland - Altman
sau hiéu chinh cho thay sai léch trung binh (bias) la
-52,5 g, v6i gioi han thoa thuan 95% tir-141,0 g dén
36,1 g (Hinh 2).
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Hinh 2: Biéu d6 Bland - Altman danh gia sy twong hop giira thé tich manh ghép
uéc lwong bang CLVT va trong lugng manh ghép thuc té, kém phan tich sai 1éch ty 1&

IV. BAN LUAN
4.1. Pic diém an toan ciia ngwoi hién gan trong
nghién ciru

Nghién ctru cua ching t6i dugc thuc hién trén
57 nguoi hién séng véi do tudi trung vi 1a 30 va chi
s6 BMI trung vi la 22,2 kg/m?, phan anh mét quén
thé nguoi hién khoe manh va 1y tuong. Ty 1¢ thé
tich gan bao ton (FLR) trung vi dat 34%, nim trong
ngudng an toan tiéu chuan (tdi thiéu 30 - 40%) dé
phong ngira suy gan sau mé [4, 7]. Hon nita, véi ty
1é thoai hoa m& chu yéu & muc rat thap (hon 80%
truong hop c6 mirc 46 md < 5%), nguy co rdi loan
chtrc ndng manh ghép va suy gan & ngudi hién duoc
giam thiéu t6i da [3, 5]. Cac nghién ctru trude day
d chi ra rang gan nhiém m& lam giam khéi luong té
bao gan chiic ning va lam ting nguy co ton thuong
do thiéu mau va tai tudi mau, do d6 viée chon loc
v6i dic diém sinh 1y thuan loi nhu trén 14 yéu t6 then
chét cho thanh cong cua phau thuat [3].
4.2. Sy twong quan va hién tuwgng danh gia qua
mirc (overestimation) cia CLVT

Két qua nghién ctru cho thiy EGV duya trén
CLVT c6 tuong quan chat ché voi AGW (r=0,9; p
< 0,001). Tuy nhién, sy twong quan cao nay khong
phan anh day du murc do twong hop gitra hai phuong
phap. Trén thuc té, CLVT c6 xu huéng uéc luong
cao hon trong lugng thuc té, vai ty 16 AGW/EGV
trung binh la 0,81, twong rng muc sai léch khoang

19%. Phan tich Bland - Altman ciing ghi nhan sai
1&ch trung binh 157,8 g, véi khoang gidi han thoa
thuédn rong, cho théy su khac biét dang ké & tung
ca thé. Pang chu ¥, toan bd cac truong hop trong
nghién ctru du c6 sai s6 ude luong vuot qua 10%,
cho thidy xu huéng overestimation mang tinh hé
thdng hon 1a ngau nhién.

Hién tuong CLVT udc lugng qua muc trong
lwong thyuc té 1a mot vin dé phd bién di duoc ghi
nhén rong rai trong y van thé gidi.[1, 2] [8-10]. Co
hai nguyén nhan chinh giai thich cho sy sai 1éch nay:

« Tinh trang tuéi mau: CLVT do ludng thé tich
gan khi gan dang ndm trong co thé véi trang thai sinh
1y binh thudng, chira ¢y mau va dich mat. Trong khi
do, trong lugng thuc té (AGW) duogc can trén ban
moé (back-table) sau khi manh ghép da dugc lay ra,
lam sach méau va rira bang cac dung dich bao quan
uu truong (nhu Custodiol hodc HTK), dan dén viéc
manh ghép bi méat di mot luong 16n mau va dich.

« Sai s6 do duong cat phiu thuat: Su khac biét
giita duong cét gan du kién (a0) trén hinh anh cit
16p vi tinh (thuong dya trén tinh mach gan giira) va
duong cit thyc té cua phau thudt vién trén ban mo
cling gy ra sy sai léch dang ké. Cac nghién ctu
chi ra ring sai léch dudng cit nay c6 thé dong gop
khoang 5% vao téng sai s6 ciia CLVT, va sai s ndy
c6 thé 1én toi hang trim gram. Hon nita, rd rang la
viéc xac dinh than chinh tinh mach gan gitta trong

Y hoc 1dm sang Bénh vién Trung wong Hué - Tap 18, sd 2 - nam 2026 87



Danh gia do chinh xdc cua trong lugng manh ghép gan...

qua trinh phau thuat d6i khi 1a khong dé dang va
dan toi duong cat khong thue su trong Gmg nhu trén
dudng cit ude lugng trén CLVT.

4.3. Vai tro ciia hé s6 hi¢u chinh trong lwong khé
(dry weight correction factor)

Dé khic phuc sy chénh léch do méau va dich,
viéc ap dung mot hé sé quy dbi khong phai 1a 1:1
(gitta mL va gram) la bit budc. Dya trén dir lidu
cua nghién ctru, ching t6i da xac dinh dugc hé )
hi€u chinh 1a 0,81. Phat hién nay hoan toan phu hop
véi cac nghién ctru hién dai gén day, trong do, hé
s6 hiéu chinh thuong dao dong tir 0,8 dén 0,95 tuy
nghién ctru [4].

Trong nghién ctru ctia Choi va Kim [4], hé s6 xac
dinh (R?) dao dong tu 0,65 dén 0,69, cho théy mbi
twong quan kha chit giira thé tich manh ghép woc
tinh va trong lwong manh ghép thuc té. Gia tri R?
thap hon (0.26) trong nghién ctru cua ching toi c6
thé phan 4anh su khac biét vé phin mém do dac, quy
trinh do thé tich va thoi diém can manh ghép, ciing
nhu ¢ mau nghién ciru. Phan tich Bland—Altman
trong nghién ctru cia Choi va Kim [4] ghi nhan sai
léch trung binh khoang -13 dén -16 g véi gidi han
thoa thuan tuong dbi rong (khoang £200 g). So véi
két qua nay, nghién ctru ctia chung t6i cho thiy sai
léch trung binh 16n hon nhung giéi han théa thuan
hep hon, goi ¥ rang CT volumetry ¢é xu hudng wéc
luong cao hon trong lwgng manh ghép thuc té mot
cach co hé théng, va sai léch nay co thé duogc cai
thién bang cach ap dung hé s6 hiéu chinh dic hiéu
cho tirng trung tam.

Y nghia 1am sang ctia viéc hiéu chinh thé tich
CLVT thé hién 16 nhét trong danh gia ty 16 GRWR.
Khi st dung gia tri wdc lugng ban dau, mot ty 1€
dang ké truong hop bi danh gid qua mirc kich thudc
méanh ghép, dan dén nguy co lya chon manh ghép
khong du thé tich va lam ting nguy co xay ra hoi
ching manh ghép nho (Small-for-Size Syndrome -
SFSS). Sau khi ap dung hé s hiéu chinh, tinh trang
sai phan loai dugc loai bo hoan toan trong nghién
ctru cta ching t6i. Két qua nay cho thay viéc hiéu
chinh thé tich CLVT khong chi cai thién dé chinh
xac vé mat thong ké ma con cd ¥ nghia thyc tién
quan trong trong viéc hd trg ra quyét dinh 1am sang,
dic biét ¢ cac trudng hop can ngudng vé kich thudc
manh ghép.

Nghién clru nay c6 mot s6 han ché. Tha nhit,
thiét ké hoi ctru va ¢ mau con khiém tén c6 thé dnh
huéng dén kha niang khai quat cua két qua. Thir hai,
nghién ciru duoc thyc hién tai mot trung tdm duy
nhat, chi khao sat manh ghép gan phai va hé sé hiéu
chinh chua duge kiém dinh ngoai; do do can céc
nghién ciru da trung tim véi ¢& mau 16n hon dé xac
nhan thém cac két qua nay.

V. KET LUAN

Thé tich manh ghép uéc luong bang CLVT co
trong quan chit ch& véi trong luong thyc té, tuy
nhién ton tai xu hudng udc luong qua mirc mang
tinh hé théng. Viéc ap dung hé s6 hiéu chinh 0,81
gitip cai thién déang ké d6 chinh xac cua uéc luong,
dac biét trong danh gia ty 1€ GRWR, qua d6 gop
phan giam thiéu nguy co sai phan loai c6 ¥ nghia
1am sang. Két qua nay nhan manh vai tro can thiét
ctia viéc hiéu chinh thé tich CLVT trong thuc hanh
ghép gan tir ngudi hién sbng.

Xung dét loi ich

Céc tac gia khang dinh khong c6 xung dot loi
ich nao lién quan dén viéc thuc hién, xuit ban bai
bao nay.
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