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PAT VAN PE

1. TINH CAP THIET CUA PE TAI

Danh gia trudc phiu thuat d¢ xac dinh giir lai mot than binh thuong co
chirc ndng tdt & ngudi cho than sdng, xac dinh than dugc ghép cho BN khdng
¢4 bat thuong quan trong va xdc dinh cac dac diém chinh vé giai phdu mach
mau cua than. Co nhiéu k¥ thuat chan doan hinh anh vay hoc hat nhan hi¢u
qua trong danh gid chon lya than ¢ nguoi cho than song nhur: siéu 4m, chup
mach s6 hod, cong hudong tir, chup xa hinh nhip nhay than (Scintigraphy),
chup cét lop phat xa don photon (SPECT) chup cit I6p phat xa Positron
(PET). Tuy nhién, mbi k§ thuat déu co nhiing han ché nhat dinh.

Cat lop vi tinh (CLVT) da day la mét ky thuat toan dicn gilp danh gia
hinh thai than ¢ ngudi cho than Song trudc phau thuat véi do chinh xac rét
cao tur 95-100%. Dong thoi, danh gia t6t nhu md than binh thuong hay bénh
ly, giai phau Va CAC bién thé giai phau mach mau than, giai phau cua nigu
quan va biéu mo duong dan niéu ciing nhu danh gia dugc muc loc Cau than
ctiamoi than rleng biét. Tai Viét nam, hiém c6 nghlen ctru dénh gia dong thoi
ca hinh thai va chire nang than, dac biét 1a danh gid muc loc cau than ciia moi
than riéng biét & nglIOI cho than séng trén CLVT. Do d6, gia tri cua CLVT
trong truong hop nay chura duoc rd. Véi nhiing ly do trén, chung toi tién hanh
dé tai: “Nghién cuu giatri cuia chup cat |6p vi tinh da day dau thu trong dinh
gia hinh théi va chuc nang than O’ngum cho thdn song’ nham 3 muc tiéu:

1. Pdanh gid hinh thdi than & nguwoi cho thdn song trén CLVT da
day dau thu.

2. Pdnh gid chirc nang than ¢ nguwoi cho than song trén CLVT da
day dau thu.

3. Xdc dinh gia tri cuia chup CLVT da day dau thu trong danh gia hinh
thai va chitc nang than duoc chon ghép ¢ nguoi cho théan song.

2. Y NGHIA KHOA HOQC VA THUC TIEN

Nghlen ctrucod y nghla khoa hoc trong xac dinh d6 chinh xac cua
danh gia kich thudc, thé tich than, mach mau va cac bat thuong trén
CLVT so véi do luong trong phau thuat lay than ghép.

Ngoai ra, nghién ciru con cung cap dir liéu khoa hoc cho céc nha
khoa hoc linh vuc ghep than trong nuréc va trén thé glorl thong qua cac
bai b&o khoa hoc cong bé trén tap chi trong nuéc va quoc té cling nhur
bai bao cao tai hoi nghi khoa hoc qu00 té.

Véy nghla thyc tién, CLVT c6 thé danh gia muc loc cu than cia
moi than riéng biét ngoai viéc danh gia hinh thdi than. Day 1a tiéu chi quan
trong vé chirc nang than trong lya chon than ghép.
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Tinh dén thoi diém nghién ctru, chua c6 nghién ciru hay dir lidu tai
Vi¢t Nam danh gid dong thoi hinh thai va chirc nang than cta nguoi
cho than Song trén CLVT. Do @0, két qua nghién ctru c6 y nghia thyc
tién gitp cac nha 1am sang co them bang chimg dé quyét dinh chon
lya phuong phép dénh gia than trusc phau thuat ghép than.

3. PONG GOP CUA LUAN AN

bay la nthen ctru dau tién tai Vit Nam véi ¢& mau nghién ciu tuong
ddi lon vé ap dung CLVT trong dénh gia hinh théi va chtrc ndng than truéc
phau thuat & ngucrl cho than song. Dac bigt, CLVT da day dau thu co kha
néng danh gid mic loc Cau than cua moi than riéng biét. Nhiing gid tri nay
gitp lya chon than dé cét ghép dugc t6i wu va dam bao an toan trong qué
trinh phau thuat ghép than. Dong thoi, dir liéu phan tich tir nghién ctru ciing
cho thdy cd su trong dong veé chirc nang loc cau than trén CLVT va xa hinh
than chirc nang SPECT. Kétqua nay gitp cac nha lam sang co thé tham khao
dé lya chon phuong phép danh gié chirc nang loc cau than phu hop.

4. CAU TRUC CUA LUAN AN

Luan &n dai 136 trang. Dat van dé 2 trang, tong quan 34 trang, dbi tuong
va phuong phap nghién ciru 23 trang, két qua nghién ctu 42 trang, ban luan
32 trang, két luan 2 trang, han ché va kién nghi 1 trang. Trong luan an co 66
bang, 12 biéu dd, 22 hinh, 1 so dd va 2 do thi. Tai ligu tham khao co 153,
trong d6 ¢6 29 tai lidu tiéng Viét 122 tai ligu tiéng Anh va 2 tai liéu tiéng
Phép. C4 55 tai liéu tham khao trong 5 nim gan déy chiém ty 18 35,95%.

) Chuong 1
TONG QUAN TAI LIEU

1.1. GIAI PHAU HINH THAI VA CHUC NANG THAN
1.1.1. Pic diém gidi phau hinh théi than
1.1.1.1. Hinh thé ngoai, Vi tri va kich thu’o’C

Than 6 hinh hat dau, mau nau do, bé mit tron lang, duoc boc trong
mat bao xo. Vi tri than nam sau phlc mac trong géc xuwong suon XI
va cot song thit lung, ngay trude co thit lung. Kich thuéc: dai khoang
12cm, rong 6¢cm, day 3cm, than trai hoi dai hon va hep hon. Trung
binh méi than ning khoang 1509.1.1.1.2. Lién quan

Than phai va tréi c6 lién quan véi cac cau tric khac nhau & phia
truéc, phia sau, phia trong, phia ngoai.
1.1.1.3. Hinh thé trong va cdu tao dai thé

Than duoc boc trong mot bao xo méng durgc cau tao boi t6 chac md
lién két giau chit collagen vai cac Soi co tron va co dan hol gom c6 xoang
than bao quanh bai nhu md than gom phan tay than va phan vo than.



1.1.1.4. Béng mgch thgn

bong mach (DM) than thuong co kich thuéc 16n phu hop véi nhu
cau chuc nang ctia than. DM than chinh dién hinh c6 chiéu dai khoang
40 - 60mm va c6 duong kinh khoang 5 - 6mm.
1.1.1.5. Tinh mgch thgn

Tinh mach (TM) than phai: ngan hon, chiéu dai trung binh khoang 2 -
4cm va d6 vao ¢ bd phai TM chua dudi thuong hoi thap hon TM than trai.
TM than trai: thuong dai hon, trung binh khoang 6 - 10cm va di traéc DM
chu & ngay du6i DM mac treo trang trén, dé a6 vao TM chu dudi.

Nhan biét cac T™M do Ve cac T™M than trudc phau thuat Ia rat Quan trong
& nhimg nguoi cho than sdng vi cac TM nay rat kho thay trong qué trinh phau
thuat. Thuong chon than trai & nguoi cho than song vi TM than trai dai
hon, d& phau thuat cit hon.
1.1.1.6. Bach mgch

Cac bach mach & than chu yéu d6 vao céac hach bach huyét quanh
cudng than.
1.1.1.7. Than kinh

Théan dugc phan phdi than kinh tir cac nhanh cua dam 16 than,
thugc hé than kinh tu chi di doc theo DM than. Hau het 1a cac than
kinh van mach. Con cac than kinh cam giac dau chu yéu & bé than, di
vao tiy gai qua cac than kinh tang.

1.1.2. Pic diém giai phiu chire ning than

Than chiu trach nhiém cho viée diéu hoa nudc va dign giai, bai xuat
cac chit thai, tiét ra renin, erythrop0|et|n va gitp chuyen dbi thanh
Vitamin D hoat tinh. Téc d6 loc cau thén trong mot don vi thoi gian ¢
nguoi truong thanh khoe manh thay 601 rat nhleu theo kich thuéde co
thé, va do d6 thuong duoc chuan hoa de tinh den dleu nay.

1.2. CHUP CAT LOP VI TINH PANH GIA HINH THAI VA
CHUC NANG THAN O NGUOI CHO THAN SONG
1.2.1. Chup cit 1ép vi tinh

Chup CLVT da diy dau thu mach mau than véi cac chuong trinh xir
ly téi tao hinh anh trong khong gian 3 chiéu theo cac k¥ thuat MPR, MIP,
VRT va Curve MPR cé the xéc dinh chinh xac cac bien thé gidi phau ctia
mach mau than, tir c4c bién thé gidi phau don gian dén cac bién thé giai
phau phirc tap, gop phan phuc vu tét cho linh vic ghép than.

Hién nay, chup CLVT da tr¢ thanh phuong phap chan doan hinh anh
duoc lya chon dau tién dé danh gia cac ton thuong hinh thai hoc va chic
ning than. CLVT da chung to dugc hig¢u qua lon trong viéc phéat hién céc
bién thé glal phau mach mau than véi do nhay va d6 dic hiéu trén 90%
theo nhiéu cong trinh nghién ctru da dugc béo céo.
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1.2.2. Panh gia chirc ning than trén cit I6p vi tinh
1.2.2.1. Lich si

Dawson va Peter (1993) mé ta phuong phap do chirc ning loc cau than
twong Gng trén mdi mi-li-lit cuia nhu md than bang cach chup CLVT dong
hoc tai mot vi trf cat qua than trong qua trinh tiém thudc can quang.

Patlak va cong su (1983) phuong phéap tiép can tuong tu (bleu dd
Patlak) dé do cac hang sé van chuyén cua hang rao mach mau ndo bang
k¥ thuat chup CLVT dong hoc tai mét vi tri dé khao sét.
1.2.2.2. Nguyén ly

Phuong trinh Patlak-Rutland 12 nén tang cua viéc tinh toan chuc
ndng loc cau than. Tuy nhién, chiing toi nhan thay ty trong cia DM
chua do ¢ thi khong thuoc ¢ khac nhau tuy thugc vao loai may CT sir
dung cua cac hdng san xuat khac nhau.
1.2.2.3. Cdch do ty trong cia toan bg than

Ty trong trung binh va dién tich cua than phai, than trai duoc do bang
cach ding ROI (Region of interest) vé trén tat ca cac lat cat theo chuong trinh
do ty trong ciia may CLVT. Viing ROI do can phai gan st v6i bé mit ngoai
cuia than cang chinh xac. Chi c6 vung nhu mé than dugc do trong ving ROL.
1.2.2.4. Céch do ty trong ciia PM chii

ROI do ty trong DM chu ¢6 hinh tron va duge dat can than ¢ chinh
gitta long DM chii, khéng bao gom thanh PM chu dé tranh xo vira voi
hoa trong mét s6 truong hop.

Tich phan cia duong cong ty trong DM chu cin dugc x&c dinh dé tinh
chirc ning loc cAu than. Dign tich duéi duong cong dugc xéc dinh dé tinh
tich phan tir t = 0 dén t1 va tir t = 0 dén 2, vai t1, t2 duoc x4c dinh nhur 1a
diém gitra cua thoi gian cit qua than & thi DM va thi nhu mo.

1.3. XA HINH THAN CHUC NANG SPECT

Sau khi tiém TM cho BN c4c dong vi phdng xa hay dugc chét phdng xa
da dugc danh dau, cac chit nay duogc dao thai ra ngoai co thé chon loc chi
yéu qua duong bai xuat cia than. Ghi lai hinh anh dong hoc va db thi hoat do
phéng xa theo thoi gian cua tirng than. Phan tich két qua dinh tinh va dinh
lugng s€ danh gia duoc chirc nang loc cau than ciia mdi than riéng biét.

1.4. QUY TRINH TUYEN CHQN NGUOI CHO THAN VA LUA
CHON THAN GHEP

Dua trén Quyét dinh 43/2006/QB-BYT Vé ciia Bo Y té V& quy trinh ky
thuét ghép than, ghép gan tir nguoi cho séng.
1.5. CAC NGHIEN CUU LIEN QUAN
1.5.1. C4c nghién ciru nwéc ngoai
1.5.1.1. Lién quan dén hinh thai thgn
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Nghién cru cua Kawamoto va ¢s (2004), Steven va cs (2006), Petridis va
cs (2008), Silverman va cs (2009), Su va cs (2010), Bouali va c¢s (2012), Su
vacs (2013), Asghari va cs (2013), Cinar va cs (2016), Al-Oraifi va cs (2017),
Hostiuc va cs (2019), Garcia va cs (2021), Nerli va cs (2023) da danh gia cac
gia tri ciia CLVT trong phét hién cac mach méu, s6 luong BM, phan nhénh
som, s6 luong TM, hop luu mudn va duong tiét niéu trén.
1.5.1.2. Lién quan dén chikc ning than

Nghién ciru cua cac tac gia lién quan dén danh gia chic ning than
bang CLVT gom O’Reilly va cs (1986), Dawson va Peter (1993),
Tsushima va c¢s (1999), Tsushima va cs (2001), Hackstein va cs (2002-
2004), Kim va cs (2010), Su va cs (2010), Helck va cs (2014), Kwon
va ¢s (2015), Zhang va cs (2017), Jiang va cs (2019).

1.5.2. Céc nghién ciru trong nwéc
1.5.2.1. Lién quan dén hinh thai thgn

M6t s6 nghién ciru ctia c4c tAc gia nhw: Trinh Xuan Dan (1999), Chau
Quy Thuan (2012), Hoang Minh Théng (2014), Nguyén Van Qudc Anh
(2021), B6 Thanh Nam (2022), Quach D6 La va cong su (2023), Ninh
Viét Khai va cong su (2023). Cac tac gia nay da sir dung CLVT dé xac
dinh s6 lugng DM va TM than, phan nhanh sém, TM than ngan.
1.5.2.2. Lién quan dén chikc ning than

Pén nay chua co nghién ctru ndo béo cao vé danh gia muc loc cau than
(MLCT) trén chup CLVT trong d4nh gia than & ngudi cho than song.

) . Chwong2 A .
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG, THOI GIAN VA CO MAU NGHIEN CUU
2.1.1. Pbi twgng nghién citu: 338 nguoi cho than dugc chup CLVT
va duoc phiu thuat cét than cho muc dich ghép than, than duoc lay
cho muc dich ghép va than con lai tai Bénh vién Trung wong Hué.

Tiéu chudn chen bénh: ngudi cho than hoan toan tu nguyén va cé
don tu nguyén hién than, dugc tuyén chon theo quy trinh ghép tang
cia Bo Y té, co day du hé so phap 1y va dugc Hoi dong ghép than
Bénh vién Trung wong Hué théng qua cho phep hién than.

Tiéu chudn logi trie: ngudi cho than c6 rdi loan chirc niang than
cap c6 chdng chi d;nh chup CLVT c6 tiém thudc can quang TM, da
dugc chup CLVT nhung c6 chdng chi dinh cét than.

2.1.2. Theoi gian nghién ciru: thang 01/2017 dén thang 12/2019.
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2.1.3. C& miu nghién ciu: cong thic tinh ¢& mau dya trén Se va Sp.
Theo Sahani va cs (2005), Sp déu dat 100% nén chung t6i sir dung Se cao
nhat 1a 75%. C& mau tdi thiéu la 313 BN, c& mau thuc té 1a 338 BN,
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru: mé ta cat ngang.
2.2.2. Phuong tién nghién ciu

May CLVT CT-da day dau thu hiéu Brilliance ciia hdng Philips - Hoa
Ky. May xa hinh than chirc nang SPECT hiéu Brightview XCT cua hang
Philips - Hoa Ky. May siéu am ACUSON Antares va ALOCA cua héng
Hitachi - Nhat Ban. May X-quang ky thuat sé CR. May xét nghiém mau hiéu
Sysmex XS - 1000i va ADVIA 2120i ctiia hang Siemens - Brc.
2.2.3. Cac bwéc tién hanh nghién ciu

| Nguwiri cho thin séng |

XN méau: Uré, Siéu Am hé tiét X-Quang hé tiét niéu
Creatinin niéu khong chuan bi

i !
Khong co cac RL chice
nang thin cap

Chup CLVT da day
XN mau: Het diu thu
(Diéu chinh (Khéng sir dung cac Muc tiéu 1
cdng thire tinh =" loai thuéc loi tiéu = 1 Panh gia hinh
chire nang loc ngay, két hop uong thai than
cdu than) 700-1000mi mirée -
’ trieée chup 30 phiit) Muc tiéu 2
Panh gia chic
Xa hinh than chirc nang SPECT nang thin
(=48 gio sau khi chup CLVT va khong - =
stk dung cdac loai thuée loi tiéu = 1 ngay) B./‘['l-lc‘tleu 3
1 Gia tri CLVT
| Lwa chon vi tri thin l:f\y ghép | S0 ‘;01 tr0111g
T phau thuat

| Phiu thuat 14y thin ghép
So d6 2.1. So dd nghién cau
2.2.4. Ky thuat tién hanh
Xét nghiém mau: cong thicc mau: nong do Hct. Chiic nang than:
nong d6 Ure, Creatinin mau.
Siéu am h¢ tiét nigu: danh gia kich thuéc than, tinh trang dai bé
than, niéu quan, cac bat thuong khac nhu: soi, nang, u...




X-Quang h¢ tiét nigu khéng chuan bj: danh gia hinh anh vi tri bong
than, hinh anh can quang bat thuong & viing than va dudng dan niéu.

Chup CLVT ddnh gia hinh thdi va chirc nang than: danh gié hinh
thai than: nhu mo than, giai phau mach mau than va duong dan niéu. Panh
gi& chirc nang loc cau than ciia mdi than riéng biét.

Téng licu nhidm xa: han ché nhidm xa la van dé y duc, k§ thuat
chup CLVT da tuan thi nguyén tic ALARA.

Theo ddi BN sau chyp: can luu dudng truyén TM va theo dbi BN
t6i thiéu 30 phut dé kip thoi xu tri khi xay ra tai bién.

Phdu thudt ldy than cho muc dich ghép: vi tri than lay ghép la
than phai hoac than trai can ctr vao gié tri bai tiét hai than dya vao két
qua xa hinh chirc ndng than (chon than ¢6 chire ning t6t hon hay kém
hon) va dac diém mach mau than dua trén CLVT (chon than cé mot
DM than, c6 bt thuong DM). Uu tién chon than cd bat thuong khéc
nhu s6i than, nang than, bé than doi. ..

Céc yéu té trong phdu thugt Idy thdn ghép: dic diém than trong
md: cac bat thuong nhu nang 16i ra & bé mat than, bé than nam ngoai
xoang than, than d6i hoan toan hay khong hoan toan.

Do cic kich thude trwéc phidu thudt: kich thudc than trén siéu am va
CLV: chiéu dai, chiéu day, chiéu rong. Thé tich than trén siéu am va
CLVT. Kich thuéc mach mau trén CLVT: duong Kinh, chiéu dai.

Phwong phdp do cdc kich thuéc trong phdu thugt: ding thudc do
chuan quy vé don vi do mi-li-mét. Thudc do duoc chia thanh tirng
doan nho dq do duong kinh mach mau trong phau truong sau khi dugc
hap séat khuan cting véi bo dung cu phau thuat chuyén dung.

2.2.5. Bién sé nghién citu

Dic diém ciia ngwoi cho than séng: tudi, giai tinh.

Ddnh gida hinh thdi thdn

+ Kich thuéc, thé tich nhu mé than, cu tric, hinh dang than, dai
bé than. Tinh trang ngam thudc nhu mé than, chiic nang bai tlet xudng
dai be than, thuéc xudng niéu quan va dé vao bang quang. Bat thuong
hé tiét nigu: Soi than, nang than, u than, bé than doi, soi niéu quan, tac
nghén duong tiét nidu, mirc do duong dan niéu day thudc can quang. .
Céc bat thuong khac ngoai duong tiét niéu. Sb lugng, duong kinh, dac
diém DM, TM than hai bén. Tinh trang xo vita thanh mach va cac bénh
Iy mach méau khac.

+ Bt thuong sé lwong, phan chia DM than: Than mot DM, hai PM
chinh, mot BM chinh va mét DM phuy, PM cho phan nhanh sém cuc
trén, ron than hoic cuc dudi, DM phu cuc trén, rdn than, cuc dudi
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hoac vo bao cuc trén, cuc dudi, PM cho cac nhanh DM thuong than
du6i, DM hoanh dudi hodc DM bé than-niéu quan.

+ S luong, duong kinh, dac diém TM than hai bén.

+ Bat thuong sé lugng, phan chia TM than: Than mot TM, hai TM,
nhiéu TM, TM c6 nhiéu nhanh hop luu vé nhu TM thuong than, TM
sinh dyc, TM thét lung hay TM don, TM ¢6 hop luu muén, TM ¢6
than chung ngin, TM chay sau DM chu va TM 6m vong quanh M
cha hay TM chia d6i nhanh trugc rén than.

Ddnh gid chirc ning lpc cau thgn

Phwong phdp xir ly: viéc tinh chire néng loc cau than phai dya vao
thuat todn noi suy tuyén tinh nhiing phan khuyet cua duong cong ty
trong DM chu. Vi vay, ching t6i da thiét ké mot phan mém trén ngon
ngit C++ dé tinh chic nang loc cau than nham lam giam thoi gian xir
ly s6 liéu va tinh toan.

Xa hinh than chiee nang SPECT: xac dinh gia tri bai tiét ciia moi
than, chirc nang loc cau than GFR cua mdi than, danh gia hinh anh 3
pha trén than do. So sanh chirc nang gitra hai than: twong duong khi sy
khéc biét vé chirc ning nho hon 5%, than phai tt hon than trai (chic
nang bai tiét than phai > 52,5%, than trai < 47,5%), hai than tuong
duong (chirc niang bai tiét ca hai than tir 47,5 - 52,5%), than tréi tot hon
than phai (chirc nang bai tiét than trai > 52,5%, than phai < 47,5%).
2.3. PHUONG PHAP THU THAP VA XU LY SO LIEU
2.3.1, Cong cy thu thap va phan tich s ligu

S lidu dwoc thu thap bang phleu nghlen ctru theo ¢& mau xéac dinh,
dugc nhap vao may tinh bang phan mém Epidata 3.1. Phan tich, xtr ly
sb liéu bang phan mém théng ké SPSS for Windows phién ban 20.0,
Chicago, IL. V& bic¢u d6 bang phan mém Microsoft Excel 365.

2.3.2. Phén tich xi ly 50 ligu

Thong ké mo td: Bién sb dinh lu:ong dugc trinh bay gia tri trung
binh + d¢ léch chuan gia tri nho nhat va gid tri 16n nhat. Bién sb dinh
tinh: duoc trinh bay tan s (n) va ty 1& phan tram (%).

Thong ké phan tich: So séanh trung binh: kiém dinh t, kiém dinh Mann-
Whitney. Trung binh trudc-trong phau thuat: kiém dinh t ghép cap, kiém
dinh dau va hang Wilcoxon. Phan tich twong quan: Pearson hoic
Spearman’s rho. Péanh gia sy twong dong cua chi s6 do luong bang 2
phuong phép khéac nhau theo Bland — Altman. Déanh gid cac gia tri CLVT
trong chan doan phat hi¢n cac mach mau than ghép so sanh véi két qua
phau thuat cat lay than ghép bang do nhay (Se), do dic hiu (Sp), gia tri tién
doan duong (PPV), gia tri tién doan am (NPV) va d¢ chinh xéac (Ac).
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2.4.PAO PUC TRONG NGHIEN CUU

Nghién ciru duoc thong qua Hoi dong dao dirc cia Trudng Pai hoc Y
Duoc - Pai hoc Hué, chp thuan ctia Ban giam déc Bénh vién Trung uong
Hué va lanh dao cac Khoa Phong c6 lién quan. Nguoi cho than hoan toan
tu nguyén va dugc thong qua Hoi ddng ghép than Bénh vién Trung wong
Hué. Thong tin vé nguoi cho than dugc ma hod, bao dam bi mat. Qué trinh
thyc hién phai giam liéu hiéu dung tdi theo nguyén tac ALARA.

) Chuwong 3 ]
KET QUA NGHIEN CUU

3.1. PANH GIA HINH THAI THAN O NGUOI CHO THAN
SONG TREN CAT LGP VI TiNH DA DAY PAU THU
3.1.1. Pic diém chung "

Phan bé theo tudi va gisi tinh: tudi trung binh 30,73 + 8,03, thap
nhit 20, cao nhat 60, nhom tudi 20 - 29 chiém 58,9%. C6 268 nam,
chiém 79,3% va 70 nit, chiém 20,7% (Bang 3.1).

3.1.2. Pic diém hinh thai than truéc phau thuat

Kich thuoc than trén siéu am va CLVT: kich thuéce than phai va tréi
trén siéu am c6 khac biét (p<0,001), ngoai trir chiéu rong. Kich thudc
than phai va trai trén CLVT c6 khéc biét (p<0,001) (Bang 3.2).

Kich thuéc than dweoc chon ghép trén siéu am va CLVT: kich thudc
than phai va trai dwoc chon ghép trén siéu &m c6 khac biét (p<0,05).
Kich thuwdc than phai va trai dugc chon ghép trén CLVT c6 khéac biét
(p < 0,01) ngoai trir chiéu rong (Bang 3.3).

Thé tich thén trén siéu am va CLVT: c6 su khac biét gitta thé tich
than trai trén siéu am va CLVT (p<0,05) (Bang 3.4).

Thé tich thdn dicoc chon ghép trén siéu &m va CLVT: thé tich than trai
dugc chon ghép co su khéc biét ¢ 2 phuong phap (p<0,05) (Bang 3.5).

CAc ton thiong nhu mé than

Nang than: 81 truong hgp nang than duoc phéat hién trén CLVT,
duong kinh trung binh 1,37 £+ 0,90 mm. Chi c6 4 truong hgp phat hién
trén siéu &m HTN, duong kinh trung binh 4,50 + 0,50 mm (Bang 3.6, 3.7).

U thdn: ca siéu am va CLVT déu phét hién duoc truong hop u mach
co m& voi duong kinh 5 mm ¢ than phai (Bang 3.8, 3.9).

3.1.3. Céc dic diém PM than
Kich thwéc DM than chinh: chiéu dai trung binh DM than phai la
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26,46 + 11,54 va DM than trai 12 21,77 + 8,93. C6 sy khéc biét chiéu dai
DM than phai va tréi trén CLVT (p<0,01). Puong kinh trung binh BM
than phai 14 6,00 + 0,65 va DM than trai 1a 6,12 £ 0,63. C6 su khac biét
duong kinh DM thén phdi va trai trén CLVT (p<0,05) (Bang 3.10).

So luong DM thgn: DM than phu & than phai chiem 17,2%, ¢ than
trai chiém 23,6% (Bang 3.11). Than phai c6 mot DM chiém 79,6%,
than trai c6 mot DM chiém 68,6% (Bang 3.12).

Bat thurong PM than

Phan nhanh sém DM thdn: DM than phai chiém 26,9%, ¢ DM than
trai chiém 33,7% (Bang 3.13). Dang phan nhanh sém cuc trén 1a chi
yéu vai 17,1% & DM than phai, 19,2% & DM than trai (Bang 3.14).

DM than phu: dang DM phu cyc trén 1a hay gap, ¢ than phai chiém
8,3%, & than trai chiém 13,0%. Dang PM vo bao it gap va chu yéu la
DM phu vo bao cuc trén (Biéu d6 3.1).

DM thdn cho nhdanh nuéi cac co quan khac ldn cgn: DM than co
cho nhanh PM thuong than chiém ty & 46,7% & than phai va 26,6%
& than trai. DM than ¢6 cho nhanh DM hoanh chiém ty 1 16,9% ¢ than
phai va 1,2% ¢ than trai. DM than cé cho ca nhanh DM thuong than va
DM hoanh chiém ty 1& 8% & than phai va 0,6% & than trai (Bang 3.15).
3.1.4. Cac dic diém TM than

Kich thuéc TM thdn: chiéu dai trung binh TM than phai 17,73 *
5,95mm, TM than trai 1a 49,93 + 12,62 mm. C6 su khac biét chiéu dai
TM than phai va tréi trén CLVT (p < 0,01). Buong kinh trung binh TM
than phai 11,16 + 0,87 mm, TM than trai la 12,06 + 0,87 mm. C6 su khac
biét duong kinh TM than phai va trai trén CLVT (p<0,01) (Bang 3.16).

Sé lirong TM thdn: TM than phu hay gap ¢ than phai (21,7%), con
& than tréai chi chiém 1,5% (Bang 3.17).Than ¢6 mot TM chiém da sd,
68,6% ¢ than phai va 98,5% ¢ than trai (Bang 3.18).

Bat thirong TM thdn: TM ngén hau nhu chi gap & than phai, chiém
32,5%. TM hop luu mudn va céc dang hdi luu bat thuong TM than it
gap. Dang TM than phu rdn than hay gap 24,3% & than phai va 0,9%
& than trai (Bang 3.19-3.21, Biéu dd 3.2). TM than c6 cac nhanh TM
khéc hop luu do vé chu yéu 1a 100% TM thugng than va nhanh TM
sinh duc tréi, 50,6% TM thét lung trai (Bang 3.22).

3.15. Pic diém dwong tiét nigu trén & ngudi cho than séng

Ton thwong duong tiét niéu trén: cd 27 truong hop soi dai than dugc
phéat hién trén CLVT véi trung binh duong kinh 12 1,15 + 0,36 mm, chiém
ty 1€ 8,0%. Khong co truong hgp ndo co soi duogc phat hién qua siéu am
HTN va X-quang HTN (Bang 3.23, 3.24).
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Thuac can quang: 100% cac trudng hop khéng ¢ nhidu anh hinh tia
& nhu md than do thudc can quang, 70,4% truong hop thude can quang
duoc bai tiét xudng lap day toan bo duong tiét nigu trén va 100%
truong hop TCQ lap day 1/2 trén duong tiet ni¢u trén dong thoi ¢ ca
hai than chi véi mot Ian phat tia X (Bang 3.25). ,

Bat thuirong dwong tiet ni¢u trén: hé thong don duong tict nigu trén
chiém 98,8% ¢ than phai va 99,7% & than trai (Bang 3.26).
3.2. PANH GIA CHUC NANG THAN O NGUOI CHO THAN
SONG TREN CAT LGP VI TiNH PA DAY PAU THU
3.2.1. Panh gia chirc ning than trén CLVT da diy dau thu

Chue ndng bai tiét ciia than: 100% thude can quang bai tiét xuong
dai bé than va niéu quan ¢ ca hai than (Bang 3.27).

Chute nang loc cau than cua moi than rleng biét

Bang 3.28. Phan b6 nong d6 Het mau va GFR-CT (n=338)

Chi sb Thén Trung binh + PLC
Nong d6 Hct mau 2 than 37,31 3,49
GFR-CT (ml/phat) | Than phai 53,74 + 6,62
Than tréi 57,36 + 7,05

Chite ndng bai tiét cuia thdn trén xg hinh than SPECT
Bang 3.29. Chirc ning bai tiét cia mdi than (n=338)
Chirc niing
bai tiét (%)
Trung binh + DLC | 47,98+265 | 52024265 | 00
Thép nhat — Cao nhit | 40,02 —56,69 | 43,31-59,98 |
Bang 3.30. So sanh chirc ning bai tiét cua hai than trén SPECT

Than phai Than trai p

So sanh n %
Churc ning than tréi tot hon than phai 145 42,9
Churc nang hai than twong duong nhau 178 52,7
Chirc ning than phai tot hon than tréi 15 44

Tong sb 338 100,0

So sanh chite nang loc cau than ciia mai than riéng biét trén CLVT
va SPECT: khdng c6 su khac biét giita chirc ning loc cau than trén
CLVT va SPECT. Trung binh GFR than trai cao hon than phai trén
CLVT va SPECT (p <0,01) (Biing 3.31).

Sw tuong quan va twong dong gida chire ndng loc cau than tinh trén
CLVT va SPECT: ¢0 su twong quan thuan chat ché gira chirc nang loc
cau than tinh trén CLVT va SPECT cua than phai va than trai (r=0,765
va 0,763, p<0,001) (Bang 3.32). Theo phuong phap Bland-Altman, trung
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binh khéc biét chtrc ning loc cau than (GFR) giira 2 phuong phap do
lwong trén CLVT va trén SPECT & than phai 1a -0,20 + 4,77 va than tréi
12 0,58 + 4,61. Phan trim sai s6 (PE) giita hai phuong phap 1a 22,15% &
than phai va 23,11% ¢ than trai déu thap hon 30% cho thiy su twong dong
gifra hai phuong phap nay khi do luong GFR (Bang 3. 33)

Méi twong quan giira tUOI véi hinh thai va chire ndng than: c6 méi
twong quan thuan, mic d6 yéu giira chiéu dai DM va TM than tréi voi
tudi (r=0,117 va 0,133, p<0,05). Co m61 tuong quan nghich, mirc do yéu
gitra dudng kinh DM than phai véi tudi, r=-0,123 véi p<0,05 (Béng 3.34).
Gia tri GFR-CT tuong quan nghlch VGi tudi, mirc do tuong quan yéu véi
hé sb tuong quan r 1a -0,128 va p<0,05 (Bang 3.35). )
3.3. GIA TRI CUA CHUP CAT LOP VI TINH DA DAY DAU
THU TRONG DANH GIA CHOQN LUA THAN GHEP VE HINH
THAI VA CHUC NANG THAN O NGUOI CHO THAN SONG
3.3.1. S6 hrgng than dwoc chon ghép

Bang 3.36. Phan bé s luong than dugc chon ghép

Théan dwec chon ghép n %
Than phai 176 52,1
Than tréi 162 47,9
Tong sb 338 100,0

Phwong phdp phdu thugt: 25 ca mb ndi soi sau phic mac chiem
7,4%, 313 ca md ha chiém 92,6% (Biéu d6 3.7).
3.3.2. Kich thwéc than dwgc chon ghép

Tri s6 trung binh va kich thuéc méi chiéu ciia 176 than phai va cua
162 than trai dugc chon ghép trén siéu am va trén CLVT duoc trinh
bay ¢ Bang 3.37. Tri s6 trung binh va kich thudc mdi chiéu cua 338
than duoc chon ghép trong phau thuat trinh bay ¢ Bang 3.38.
3.3.3. So sanh thé tich than phai truéc va trong phau thuat

Khong c6 su khéc biét giira thé tich than phai va than trai dwoc chon
ghép trén CLVT trudc phau thuat va trong phau thuat (p>0,05). Khong
¢6 sy khéc biét gitra thé tich than phai va than trai dugc chon ghép trudc
phau thuat trén siéu &m va trén CLVT (p>0,05) (Bang 3.39).
3.3.4. Cac dic diém PM than & than dwgc chon ghép

Duong kinh M thén truréc va trong phau thugt: Khdng c6 su khac biét
vé duong kinh DM than chinh ciia than phai va than trai duoc chon ghép trén
CLVT truéc phau thuat va trong phau thuat (p < 0,05). Khong co su khac
biét vé duong kinh DM phu cua than phai va than trai duoc chon ghép trén
CLVT truéc phau thuat va trong phau thuat (p > 0,05) (Bang 3.40).
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Béng 3.41. Khdo sat sy tuong dong giira duong kinh dong mach than
trwdc phau thuat trén CLVT va trong phau thuat (n=338)

D”g]“a%] l?nﬁ}r;])aM n | TB 2 Ilan do | TB khac bict mﬁg gsgg % sai 56
T Phai | 176] 601%0,62 | 001014 | -0,27 0,29 | 2024
Twai |162] 6,06+0,56 |-015+0.73| -158—_1.28 | 18,08
opy | T phai | 21| 2702079 |-002+0,12[ 0,26 0,22 | 57.16
4 T Tai |30 | 254+063 | 0,01£011 | 021023 | 4869

S6 lwong PM than: Trudc phau thuat, da so déu chon than cd mot
DM chiém 86,9% & bén phai va 79,6% & bén trai (Bang 3.42). Trong
phau thuat, than phai duoc chon c6 mot DM chiém 87,5% va than trai
79,0% (Bang 3.43).

Phan nhanh som DM than: DM than ¢ phan nhanh sém dwgc chon
ghép trudc va trong phau thuat chiém 23,3% o than phai va 25,3% ¢
than trai (Bang 3.44). Cac dang phan nhanh sém DM than: cuc trén
chiém 17,0% ¢ than phai va 13,6% ¢ than trai (Bang 3.45).

DM than phy: DM phuy cuc trén ¢ than dugc chon ghép trudc va trong
phau thuat chiém 6,3% & than phai va 8,6% & than trai (Bicu d6 3.10).

Cac gia tri cia CLVT ¢ BM thdn truréc va trong phau thugt: CAc gid tri
cia CLVT & DM than ¢6 Se, Sp, PPV, NPV, Ac bang 100% so véi két qua
phau thuat cat lay than ghép (Bang 3.46). Gia tri caa CLVT dé xac dinh
DM thén phu cyc trén, ron than, cuc dudi, vo bao déu dat 100,0% khi so
sanh vai két qua trong phau thuat. i vai DM than phai vo bao, Se va PPV
khéng tinh dugc do c6 gia tri bang 0 (Bang 3.47).

3.3.5. Cac dic diém T™M than ¢ thin dwgc chen ghép

Purong kinh TM thén #rudc va trong phdu thudt: ¢ khac biét vé duong
kinh TM than chinh bén phai va bén trai trudc va trong phau thudt (p<0,001).
Duong kinh TM than phu bén phdi I6n hon bén tréi truéc va trong phau thuat
nhung chura i s6 ligu dé két luan vé khac biét nay (Bang 3.48).

Bang 3.49. Khao sat sy tuong dong giita duong kinh TM than truéc
phau thuat trén CLVT va trong phau thuat (n=338)
buong kinh TM Gidi han

than (mm)

n

TB 2 lan do

TB khé&c biét

twong dong

% sai S|

Chinh

T phai

176

11,09+ 1,02

-0,03+0,21

-0,44-0,38

18,05

T tréi

162

11,81+1,00

0,07+0,20

-0,33-0,48

16,61

Phu

T phai

44

4,64 +1,69

0,05+0,09

-0,12-0,22

71,37
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86 lwong TM than: than c6 mot TM than trwéc phau thuat chiém da
$0, 72,2% bén phai va 99,4% bén trai (Bang 3.50). Than phai c6 mét TM
trong ph?au,thuat chiem 71,6%, bén trai la 99,4% (Bang 3.51).

TM ngan: chiém ty I¢ 31,8% & TM than phai truéc va trong phau
thuat trong khi & TM than trai ty I¢ nay la 0% (Béng 3.52).

Bat thuwong TM than: hop luu muodn trong phau thuat & than phdi
chiém 0, 6%, than trai truéc va trong phau thuat 1a 1,9%. Hbi luu bat
thuong gom TM 6m vong DPMC bung chiém 2,5% than trai va T™
chia d6i trude rdn than chiém 1,1% than phai. TM than phu rén than
trudc phau thuat chiém 22,2%, trong phau thuat chiém 22,7%. T™
than c6 nhanh TM thuong than phai hop Iuu d6 vé trude phau thuat chiém
1,7% than phal va 100% than trai. TM than c6 nhanh TM sinh duc phai
hop luu d6 vé trude phau thuat chlem 21% than phai va 100% than
trai. Nhanh TM thét lung hop luu d6 vé than trai 48,8% trudc phau
thuat va 49,4% trong phau thuat. Nhanh TM don hop Iy d6 vé than
trai 8,0% trudc va trong phau thuat (Bang 3.53 — 3. 59).

Cac gia tri cua CLVT ¢ TM thdn truréc va trong phdu thudt: cac giatri
cua CLVT ¢ TM than co Se, Sp, PPV, NPV, Ac bang 100% so véi két qua
phau thuat cét lay than ghép ngoai trir mot sb gia tri khong tinh duogc do ¢6
tan 30 bang 0. Gié tri caa CLVT dé xéac dinh nhanh TM thét lung hop luu
d6 vé & than trai cd Se, Sp lan luot 13 98,8% va 100,0%, PPV, NPV va Ac
lan Tuot 2 100,0%, 98,8% va 99,4% (Bang 3.60). Gi tri cia CLVT dé xac
dinh TM than phu rén than 6 than phai c6 Se 12 97,5%, Sp 14 100,0%. PPV,
NPV va Ac lan luot 12 100,0%, 83,3% va 97, 8%. Giatri cia CLVT dé xéc
dinh TM than cuc trén, cuc dudi ¢ 2 than va rén than & than trai dat 100%
hogc khong du dir ligu dé danh gia (Bang 3.61).

3.3.6. Pic diém dwong tiét ni¢u trén & than dwoc chon ghép trwéc va
trong phau thuat

Bat thu’o’ng dwong tiét niéu trén: trudc phau thuat, hé thong don
chiém da sb 98,8% than phai va 99,4% than tréi, hé thong doi it gap
chiém 1,2% than phai va 0,6% than trai. Trong phau thuat, hé thong
don chiém da s6 98,8% than phai va 99,4% than trai (Bang 3. .63).

Chiéu dai niéu quan ¢ thdn dwoc chon ghép trong phdu thudt:
Chiéu dai niéu quan & than pha1 va trai dugc chon ghép trong phiu
thuat khong co su khac biét c6 ¥ nghia (Bang 3.64).

3.3.7. Panh gia liéu nhiém xa trén CLVT da diy dau thu

Liéu nhiém xa trung binh Ia 14,04 + 0,52 mSV, cao nhit la 15,95

mSV va thap nhét 12 12,21 mSV (Bang 3.65).
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Chuong 4
BAN LUAN

4.1. PANH GIA HINH THAI THAN O NGUOI CHO THAN
SONG TREN CLVT PA DAY PAU THU
4.1.1. Pic diém chung ciia ngudi cho than sdng

Tuoi: khong c6 truong hop nao dudi 18 tu6i cho than, két qua nay phu
hop véi Luat hién, 13y, ghép mé, bo phéan co thé nguoi va hién, Iay Xac cua
Quéc Hoi nam 2006. Ngudi cao tuol khong nén cho hién than vi nguy co
bénh Iy xo hoa than gia tang theo tudi va nguoi nhan ciing c6 nguy co khong
an toan khi nhan than c6 nguy co giam MLCT & ngudi cao tudi.

Gidi tinh: nam giéi chiém da s6 1 79,3%. Két qua nay tuong dong
véi nghién ctu cta L& Thi Huong Lan va cong su (2022) ty 1€ nam
giai 1a 62,5% va Bang Thai Tra (2021) ty 1¢ nam giai 1a 71,4%.
4.1.2. Pic diém hinh thai than trwéc phiu thuat

Kich thuroc than: ¢b khac biét kich thude than phai va than tréi trén siéu
am vé chiéu dai va chiéu day. Than trai c6 chiéu dai va chiéu day lén hon
than phai. Pa s cac nghién ciiu vé kich thudc than trén siéu m cho két
qua khong khac biét. Trén CLVT c6 khac biét vé cac kich thudc than phai
va than trai trén CLVT va than trai ¢é kich thudc 16n hon.

Thé tich thdn trén siéu &m va CLVT: ¢6 su khac biét giira thé tich
than trai trén siéu am va CLVT (p<0,05).

CAc ton thirong nhu mé than: Nang than: siéu am c6 thé bo sét cac
nang c6 kich thuéc nhé hodc nang nam & viing ria vo nang, dic & ving
cyc trén than trai. Do dé ty 1€ phat hién nang than trén CLVT da day
dau thu cao gap nhiéu lan so véi siéu &m trong nghién cau. U lanh: ca
siéu am va CLVT déu phat hién mot truong hop u mach co ma. U mach
co md& 12 loai u lanh nén khdng c6 chéng chi dinh cat cho than.

4.1.3. Cac dic diém PM than

Kich thuwéc DM than chinh: chiéu dai DM than phai va tréi trén
CLVT phuhop veéi két qua gidi phau hoc cta Trinh Xuan Dan, Nguyen
Quang Quyén va Nguyén Minh Tuan. Puong kinh DM than phai va
trai trén CLVT phu hop vai két qua nghién ciu trude day tir 4 — 7mm.

S6 lrong PM than: PM than chinh chiém 82,8% than phai va 76,4%
than trai. Ty 1& than c6 mot DM 1a da s phu hop véi nhiéu nghién cau
trude day nhu B Thanh Nam (2022), Vii Ngoc Thing va cs (2022).
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Bat thuwong PM thdn

Phan nhanh sém M thdn: & DM than phai chiém 26,9% va DM than
tréi la 33,7%, cuc trén Ia chii yéu. Nhiéu nghién ciu trong nudc va trén thé
gii cho ty Ié phan nhanh sém thap hon nghién ctiu nay tir 1,7% dén 21,8%.

‘DM than phy: cyc trén chiém 8,3% than phai va 13,0% than trai.
Tiép dén la ron than véi 6,5% than phai va 7,1% than trai. Két qua nay
tuong dong véi nghién ctru cua Trinh Xuan Pan (1999).

DM thdn cho nhdanh nudi cac co quan khdc lan cdn: nhanh DM
thuong than chiém 46,7% than phai va 26,6 % than trai. Nhanh DM
hoanh chiém 16,9% than phai va 1,2% than trai. Nhanh DM thuong
than va DM hoanh chiém 8,0% ¢ than phai va 0,6% & than trai.

4.1.4. Cac dic diém TM mach than

Kich thiréc TM than: ¢6 su khéc biét vé chidu dai TM than phai va tréi
trén CLVT, ph hop véi két qua giai phdu hoc cia Trinh Xuan Pan va
Nguyén Quang Quyén. C6 su khéc biét vé duong kinh TM than phai va trai
trén CLVT, pht hop vai két qué ciia cac nghién ctru trude day ¢ trong nugc.

S6 luwong TM than: Than ¢6 mot TM chinh chiém da sb. Cac nghién
ctru trude ddy ¢ trong nudc va trén thé gidi ciing cho két qua tuong
ddng véi nghién ciru cua ching toi.

TM ngan: hau nhu chi gap o than phai, chiém ty 1é 32,5%. Két qua
ctia ching tdi pht hop vai nghién ctru trude dy ciia nhiéu tac gia khac
nhau ¢ trong nudc va trén thé gidi.

Bt thirong TM th@n: TM than hop luu mudn it gap, chi chiém ty 1¢ a
0,3% ¢ than phai va 0,9% ¢ than trai, phu hop véi nghién ciru cua cac tac
gia truéc ddy. Dang hoi luu bét thuong TM than it gap. TM than phu rén
than hay gap vai ty 1€ 1a 24,3% & than phai va 0,9% ¢ than tréi. Ngoai ra,
CLVT con xac dinh TM than ¢6 cac nhanh TM khéc hop Tuu d6 vé nhu
TM thuong than, TM sinh duc, TM thit lung va TM don.

Tir nhitng két qua vé hinh thai va céc bat thuong 6 DM va TM than trén
CLVT so véi cac ky thuét hinh anh khac va su tuong dong voi nhiing
nghién ctru trude day ching to ky thuat CLVT co nhiéu tu diém vuot troi.
4.1.5. Dic diém dwong tiét niéu trén & ngum cho than séng

Ton thuong duwong tiét niéu trén: trong so 27 truong hop soi dai than
duoc phat hién trén CLVT da diy dau thu, khong c6 trudng hop nao phét
hién duoc soi trén siéu &m va X-quang hé tiét niéu. Didu nay chung to
CLVT c6 vai trd quan trong trong phat hién soi duong tiét niéu trén gop
phan quyét dinh chon lua than ghép dé cit ghép cho bénh nhan.

Pdc diém thuoc can quang trong dwong tiét ni¢u trén: Nhidu anh do
thudc can quang: 100% cac truong hop khdng ¢ nhiéu anh hinh tia &
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nhu mé than do thudc can quang, phti hop véi nghién ciru cua Claebots
C. va cs, Stuart G. Silverman va cs. Mt do lap day thudc can quang
trong dudng tiét niéu trén: ¢6 70,4% truong hop thudc can quang dugc
bai tiét xudng lap day toan bo duong tiét nidu trén va 100% lap day doan
1/2 trén duong tiét nigu trén dong thoi ¢ ca hai than gitp khao sét tot su
toan ven cua doan bé than-niéu quan duoc cat trudc khi ghép.

Bat thuong dwong tiét niéu trén: than cé hé thong don duong tiét niu
trén chiém da s6 98,8% than phai va 99,7% than trai. Than c6 hé thong
d6i chiém 1,2% than phai va 0,3% than trai. CLVT da diy dau thu chang
t6 hiéu qua I6n trong viéc danh gia cac dic diém ciia duong tiét niéu trén
nhu s6i hay phat hién céc bién thé giai phau than co bat thuong hé théng
doi duong tiét niéu hoan toan hay khéng hoan toan.

4.2. PANH GIA CHUC NANG THAN O NGUOI CHO THAN
SONG TREN CLVT PA DAY PAU THU
4.2.1. Chirc ning bai tiét cia than

CLVT c6 thé danh gid t6t c4c thong tin vé chirc nang than, chiing toi
chup pha bai tiét tai thoi diém 5 phit sau tiém nhanh thudc can quang va
NaCl 0,9% va nhan thy tit ca cac truong hop thudc can quang bai tiét
xudng duong tiét niéu trén ¢ ca hai than, cho phép xac dinh tat ca cac
trueong hop nguoi cho than séng trong nghién ciru déu cé than hai bén cé
chirc nang tét va cho phep giam thoi gian xét nghi¢m.

4.2.2. Chire nang loc cau than caa mei than riéng biét trén CLVT

Nong do Hct trung binh: 37,31 + 3,49%. MLCT trung binh tinh trén
CLVT 53,74 £ 6,62 ml/phat & than phai va 57,36 £7,05 ml/phdt & than
trai. Chtrc nang loc cau than cua hai than c6 su khéc biét c6 y nghia
(p<0,01). Két qua nay twong dong voi nghién ciru ciia Tran Hoang Hiép
va ¢s (2022) nhung khac véi nghién ciru ciia Chau Quy Thuan (2012).
4.2.3. Chirc nang bai tlét ciia mdi than trén xa hinh than SPECT

Than c6 chirc nang tot hon khi dong gop trén 52,5% chirc ning chung
cua hai than. Hai than c6 chiic nang tuong dwong khi chirc nang cia moi
than chiém tir 47,5 - 52,5% gia tri bai tiét chung ciia hai than. Chirc nang
bai tiét cua m&i than lin luot 12 47,98 + 2,65% & than phai thap hon so voi
52,02 + 2,65% ¢ than trai (p<0,01). So sanh chirc nang bai tiét cua 2 than
trén xa hinh than SPECT, than trai tot hon than phai ¢ ty 1é cao hon than
phai t6t hon than tréi. Két qua nay tu véi nghién ctiu caa Nguyén Minh
Tuan (2020) nhung khac véi nghién ctru cia Chau Quy Thuan (2012).



18

4.2.4. So sanh chire niing loc ciu than ciia mdi than riéng biét trén
CLVT da day dau thu va xa hinh than SPECT

Khéng c6 su khéc biét gifra chtre nang loc cau than giira hai phuong
phép do trén chup CLVT va SPECT véi p>0,05. Tuy nhién, khi so
sanh sb liu nay giira than trai va than phai thi chirc ning loc cau than
cua hai than co sy khac bi¢t ¢6 y nghia (p < 0,01).

4.2.5. Panh gia moi twong quan va tuong dong gitra chirc nang loc
cau thén tinh trén CLVT da day diu thu va xa hinh than SPECT

C6 mdi twong quan thuan chat ché giira chirc ning loc cau than cua
than phai va than trai trén CLVT va SPECT. Str dung phuong phap Bland
Altman d4nh gia sy tuong dong giira chirc ning loc cau than caa than phai
va than trai tinh trén CLVT va SPECT. PE giita hai phuong phép 1a
22,15% & than phai va 23,11% & than trai déu thap hon 30% cho thiy su
twong dong giita hai phuong phéap nay khi do luong GFR.

CLVT da diy dau thu c6 kha nang danh gia t6t chic ning loc cau than
cta mdi than riéng biét, gop phan vao viéc danh gia chon lya than & nguoi
cho than séng. Két qua nghién ciu cia chling i vé danh gia chirc ning
than trén chup CLV/T phu hop vai nghién ciru caa cac tac gia trén thé gioi
nhu Kwon va cs, Zhang va cs, Jiang K. va cs, Kim H. va cs.

4.2.6. M61 twong quan giira tudi véi hinh thai va chirc ning than

C6 mdi tuong quan t thuan, muc do tuong quan yéu gitra chiéu dai DM
va TM than trai véi tudi. Bén canh do, c6 mdi twong quan nghich, mac
do trong quan yéu giita dudng kinh DM than phai véi Fuol Giatri GFR-
CT twong quan nghich véi tuoi, mire d(f)qtu’ong quan yeu. Khﬁng c6 Moi
tuong quan glua chirc ning bai tict va tuoi clia nguoi cho than song. Nhu
vay, hau het céc thdng s6 vé hinh thai than c6 moi tuong quan yéu hoac
khong c6 moi tuong quan v6i do tudi cia nguoi cho than song.

4.3. GIA TRI CUA CHUP CLVT PA DAY DAU THU TRONG
PANH GIA CHON LUA THAN GHEP VE HINH THAI VA
CHU'C NANG THAN O NGUOI CHO THAN SONG

4.3.1. S6 lwgng than dwoc chon ghép

Chuing tdi dya vao cAc tiéu chuan veé hinh théi va chirc ning than dé
chon than ghép. Sau khi chon, s6 than phai dwoc chon ghép la 52,1%
nhiéu hon than tréi 1a 47,9%. Ngoai ra, vé phan bd phuong phap phiu
thuat, md noi soi chiém ty 1& 7,4%, mé hé chiém ty 16 92,6%. Két qua nay
twong dong vai nghién ctiru caa Nguyan Minh Tuan (2020) véi viéc chon
than phai nhiéu hon than trai dé ghép, nhung nguoc lai voi nghién ciu
cta Chau Quy Thuan (2012) chon than trai nhiéu hon than phai.
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4.3.2. Kich thwéc than dwoc chon ghép

Kich thuéc than du:orc chon ghep duoc do luong trén siéu am va trén
CLVT vé chiéu dai, chiéu rong va chiéu day. Trong phau thuat, cac kich
thudc chleu dai, chiéu rong va chiéu day duoc do Iwong lai véi cac gia tri
twong déng nhu trén CLVT ¢ thoi diém trude phau thuat.

4.3.3. So sanh thé tich than phai truéc va trong phau thuat

Khéng cé su khac blet gitra thé tich than phai va than tri duoc
chon ghép trén CLVT va trong phau thuat (p>0,05). Dong thoi, két
gua phan tich khéng cé su khac biét glua thé tich than phai va than trai
duoc chon ghép trudc phau thuat trén siéu am va trén CLVT (p>0,05).
Thé tich than la mot tiéu chi danh gla kha néng phuc hoi than sau ghép.
Than cd thé tich cang lén thi kha nang phuc hoi MLCT t6t hon.

4.3.4. Cac dic diém PM than & than dwgc chon ghép

Duong kinh DM thgn chinh

Vé mat quan sat thi va DM thén trdi c6 duong kinh 16n hon DM
than phai. Diéu ndy phu hop véi nhu cau chie nang cua than trai lon
hon than phai. Puong kinh DM thén trong nghlen ctu cua chung toi
I6n hon v6i nghién cau cua Bui Trung Nghia va cs (2023)

Su tuong dong giita duong kinh DM than trén CLVT va trong phau
thuat theo Bland-Altman. PE giira hai lan do & DM than chinh bén phii la
20,24% va bén trai la 18,08% déu thap hon 30% cho thay sy tuong dong
Ve két qua trén CLVT trudc phau thuat so véi trong phau thuat. PE gi{ra hai
lan do 6 DM than phu bén phai 1a 57,16% va bén trai 1a 48,69% déu cao
hon 30% cho thay su khong tuong dong Vvé ket qua trén CLVT truéc phau
thuat so véi trong phau thuat, co thé do c& mau nhom BM than phu nhé.

S6 leong DM than: S6 lugng DM than ¢ than duoc chon ghép trén
CLVT, da sb déu chon than c6 mot DM, hoan toan tuong tu véi s6 liéu
trong phau thuat. Do do, Se, Sp, PPV, NPV, Ac la 100% khi sir dung
CLVT so véi két qua phau thuat cat Iay than ghép. Mot sb nghién ctru
trude day sir dung CLVT dé x4c dinh sb lwong DM than ciing cho két qua
tuong tu nhu nghién ctru cla chung toi.

Phan nhanh sém: DM than c6 phan nhanh sém trudc va trong phau
thuat déu c6 két qua giéng nhau, chiém 23,3% & than phai va 25,3% & than
tréi, cao hon so v6i nghién ciru cia Aremu va cs (2021). Cac dang phan
nhanh sém gom cyc trén chiém ty I¢ 17,0% than phai, 13,6% than trai, ron
than chiém ty I¢ 4,0% than phai va 8,0% than trai. Két qua nay tuong tur
hoan toan khi danh gia trong phau thuat. Do d6 danh gla Se, Sp, PPV, NPV,
Ac cua c4c chi s6 trén la 100%. Nhiéu nghién ctru st dung CLVT dé xac
dinh phan nhanh sém DM than ciing cho két qua tuong ddng so v4i nghién
ctru ciia chuing t6i nhu Steven S. R. va cs, Asghari va cs.
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DM than phu: DM phu cuc trén ¢ than dugc chon ghép thuong hay
gap chiém 6,3% & than phal va 8,6% & than tréi. Tiép dén Ia cuc dudi Véi
ty 1€ 3,4% than phal va 7,4% than trai. Khi so sanh giira CLVT va sau
ghép than, cac gia tri nay gidng nhau hoan toan nén Se, Sp, PPV, NPV,
Ac cua cac chi so trén la 100%.

4.3.5. Cac dic diém TM than & than dwoc chon ghép

Duong kinh T™ thén: co6 su khéc blet vé ducng kinh TM than chinh
bén phai va bén trai trudc va trong phau thuat (p<0 001) Duong kinh T™M
than phu bén phai I6n hon bén trdi nhung khong c6 y nghia thong ké.

Khao sat sy tuong dong gifta duong kinh DM thén truéc phau thuat trén
CLVT va trong phau thuat bang phuong phap Bland Altman. PE gjira hai
lan do & TM than chinh bén phai 1a 18,05% va bén trdi 1a 16,61% deu thap
hon 30% cho thay su tuong dong vé két qua trén CLVT so véi trong phau
thuat. D6i v6i TM than phu, PE gitra hai lan do ¢ & TM than phu bén phii la
71,37% cao hon 30% cho thay su khong tuong dong vé két qua trén CLVT
S0 Véi trong phau thuat, cd thé do c& mau nho.

So liong TM than: than c6 mot TM than chinh truse phau thuat chiém
da sb. Khi danh gia sb luong TM than trong phau thuat c6 su chénh léch 1
truong hop TM than phu ron thin phai nén nhom mot TM than chinh bén
phai la 71,6%, hai TM gom mot TM chinh va m¢t TM phu chiém 22,7%
than phai. Tuy nhién tong s& TM than chinh 1a khong d6i khi danh gla trudc
va trong phau thuat. Do do, Se, Sp, PPV, NPV, Ac cua cac chi so trén la
100%. Nhiéu nghién ctru trude day ciing cho céc chi s6 danh gia vé sb
lwong TM than trén CLVT gan tuong ty nhu trong phau thuat.

TM ngan: TM ngén trudc va trong phau thuat chiém 31,8% ¢ than
phai va khong c6 truong hop TM ngan ¢ than trai. Do d6, Se, Sp, PPV,
NPV, Ac cua cac chi so trén la 100%.

Bdt thiong TM than: Hop luu TM théan duoc chon ghép trude va
trong phau thuat tuong tu nhau. Cac chi sb danh gia Se, Sp, PPV, NPV,
Ac cua cac chi so trén la 100%.

Hoi heu bat thuong TM thdn: TM 6m vong PMC bung c6 4 truong
hop ¢ than tréi Chlem 2,5%. TM chia d6i trudc rén than, c6 2 truong
hop & than phai chiém ty 1 1,1%. TM chay sau DPMC bung trudec va
trong phau thuat c6 3 truong hop & than trai chiém ty Ié 1,9%.

TM than phy: TM than phu ron than trude phau thuat chiém 22, 2%,
trong phau thuat chiém 22,7%. C6 mot truong hop TM than phu rén
than phai khdng phat hién duge truéc phau thuat trén CLVT do ¢
duong kinh nho khoang 1 mm. Gia trj cia CLVT dé xac dinh TM than
phu ron than ¢ than phai co Se 1 97,5%, Sp 100,0%. PPV, NPV va Ac lan
luot la 100,0%, 83,3% va 97,8%.
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TM thdn c6 cac nhanh TM khac hop luu do vé

Nhéanh TM thuong than hop luu d6 V& trude va trong phau thuat than
phai la 1,7%. 100% TM than trai c6 TM thu'ong than trai d6 vé trude va
trong phau thuat. Se, Sp, PPV, NPV, Ac ciia cac chi sb trén la 100%.

TM than phai c¢é nhanh TM sinh duc phai hop lwu d6 vé trude va
trong phau thuat 1a 21%. 100% TM than trai ¢6 TM sinh duc trai db
vé. Do d6, Se, Sp, PPV, NPV, Ac cua c4c chi sb trén la 100%.

™ than phai c6 nhanh TM that lung phai hop luu d6 vé trudc va
trong phau thuat 1a 0%. Boi voi than trai, truec phau thuat trén CLVT c6
79 trwong hop chiem ty 1¢ 48,8% cd nhanh TM that lung hop Iuu do VE.
Trong phau thuat c6 80 truong hop, chlem ty 1& 49,4% c6 nhanh TM thit
lung hop luu do vé. Gia tri cia CLVT dé xac dinh nhanh TM thét lung
hop luu do vé & than trai co Se, Sp lan luot 12 98,8% va 100,0%, PPV,
NPV, Ac lan lugt la 100,0%, 98,8% va 99,4%.

TM than phai c6 nhanh TM don phai hop luu d6 V& trudc phau
thuat la 0% & than phai va 8,0% than trai. Trong phau thuat nhanh TM
don phai hop luu d6 v& giéng nhu trude phau thuat & than phai va than
trai. Do d¢, Se, Sp, PPV, NPV, Ac cta cac chi s6 trén 12 100%.

4.3.6. Pic diém dwong tiét niéu trén & than dwoc chon ghép trwéc va
trong phau thuat

Bat thu’o‘ng dwong tiét niéu trén: trudc phau thuat, hé thong don
chiém da s0 98,8% ¢ than phai va 99,4% ¢ than trai, hé thong doi it
gap chiém 1, 2% than phai va 0,6% than trai. Trong phau thuat, hé
thong don chiém da sb 98,8% ¢ than phai va 99,4% thén trai. Tat ca
cac truong hop c6 hé thong duong tiét ni¢u don binh thuong va bt
thuong truée va trong phau thuat déu trong ddng 100%.

Chleu dai ni¢u qUan ¢ thdan dwoc chon ghép trong phdu thudt:
chiéu dai niéu quan & than phai va trai duoc chon ghép trong phau
thuat khéng khac biét (p>0,05). Trung binh chiéu dai niéu quan phai
la 98,49 + 12,71 mm, ni¢u quan trai la 98,41 + 11,64 mm.

4.3.7. Panh gia liéu nhiém xa trén CLVT da day dau thu

Liéu nhiém Xa trung binh trén CLVT la 14,04 + 0,52 mSV, cao nhét 1
15,95 mSV va thap nhatla 12,21 mSV. CLVT da day dau thu danh gia hinh
thai va chtic nang than da dap ing dugc yéu cau giam liéu nhiém xa dol Voi
nguoi cho than song trong Viéc gisi han truong cat, giam kV, thay doi mAs
phd hop. Liéu hi¢u dung trung binh trong nghlen ctru ciia chung toi trén
CLVT da day dAu thu thap hon khi so sanh vai liéu nhiém xa udc tinh 13 16,9
mSv ddi V6i ky thuat 120kVp trong CLVT d4nh gid mach mau ¢ ngudi cho
than. Do vay can luu y y quy trinh k§ thuat Iy tuong 1a cho hinh anh chat heong
tot nhung vai liéu nhiém xa han ché, theo nguyén tic ALARA.
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KET LUAN

1. Hinh thai than & ngudi cho than song trén CLVT da day dau thu
Kich thudc than ghép trung binh: Chiéu dai, rong, day than phai:
97,41mm, 55,74mm, 41,10mm; than trai: 100,29mm, 56,96mm, 44,64mm.
Thé tich than ghép: trung binh than phai: 117,28cm3, 16n nht:
174,87cm?, nho nhat: 61,19cm?. Trung binh than trai: 134,59cm?, 16n
nhat; 274,11cm?3, nho nhat; 74,67cm?.

Puong kinh DM than lay ghép: trung binh than phai: 6,00 +
0,65mm, 16n nhat: 7mm, nho nhat: 4mm. Trung binh than tréi: 6,13 +
0,64mm, I6n nhit: 7mm, nhé nhat: 4mm.

Puong kinh TM than ldy ghép: trung binh than phai: 11,07 +
1,09mm, 16n nhat: 12mm, nhé nhat: 9mm. Trung binh than tréi: 11,78
+ 1,05mm, 16n nhat: 13mm, nho nhat; 9mm.

Than ghép c6 mot DM than chinh chiém wu thé, trong d6 than chon
ghép bén phai c6 269 truong hop/338 (79,6%), bén trai 232 truong
hop/338 (68,6%). ,

Than ghép c6 mot TM than chinh chiém wu thé, trong d6 than chon
ghép bén phai c6 232 truong hop/338 (68,6%), bén trai 333 truong
hop/338 (98,5%).

2. Chiic niing thin é ngudi cho thin song trén CLVT da diy dau thu

Chure ning bai tiét than trai tot hon than phai 1a 42,9%, chirc ning
bai tiét than phai tt hon than trai | 4,4% va 52,7% chirc ning bai tiét
hai than trong duong nhau.

Trung binh chtrc ning loc cau than GFR than trai cao hon than phai trén
CLVT da day du thu cling nhu trén xa hinh than SPECT (p<0,01).

Chup CLVT da day dau thu c6 kha nang danh gia muc loc cau than
ctia mbi than riéng biét gop phan chon lra than dé cit ghép cho bénh
nhan vé hinh thai va chirc nang than trude phau thuat:

- Chon than phai c6 chitc nang kém hon than trai: 104 truong
hop/176 than phai duoc chon (59,1%).

- Chon than trdi c6 chirc nang kém hon than phai: 3 truong hop/162
than trai duoc chon (1,9%).

- Chon than phai c6 bat thuong khi chire ning 2 than twong dwong:
20 truong hop/176 than phdi dugc chon (11,4%).

- Chon than trai c6 bat thuong khi chire nang 2 than twong duong:
19 truong hop/162 than phai dugc chon (11,7%).
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3. Gia tri ciia chup CLVT da diy déu thu trong danh gia hinh
thai va chirc ning than dwec chon ghép & ngudi cho than séng

Thé tich than: Khong c6 su khac biét gitra thé tich than phai va than trai
duoc chon ghép trudc phau thuat trén siéu &m va trén CLVT (p>0,05).

Hinh thai DM thdn:

- Céc gia tri cia CLVT ¢ DM than c6 Se, Sp, PPV, NPV, Ac bing
100% so véi ket qua phau thuat cat lay than ghép.

- Gia tri cia CLVT dé xac dinh DM than phu cuc trén, rén than, cuc
dudi, vo bao déu dat 100,0% khi so sanh véi két qua trong phau thuat.

- P6i v6i BM than phai vo bao, Se va PPV khong tinh dugc do ¢6
gia tri bang 0.

Hinh thai TM thdn:

- Céc gla tri cia CLVT ¢ TM than co Se, Sp, PPV, NPV, Ac bang
100% so véi két qua phau thuat cit lay than ghép ngoai trir mot sb gia
tri khong tinh dugc do c6 tan sé bang 0.

- Gia tri cia CLVT dé xac dinh TM than phu ron than ¢ than phai
c6 Se 14 97,5%, Sp 100,0%.

- Gia trj ciia CLVT dé xéac dinh TM than phu cuc trén, cuc dudi ¢ 2 than
va ron than & than trai dat 100% hozc khong du dit lidu dé danh gia.

- Gia tri cia CLVT dé xac dinh nhanh TM thit lung hop luu d6 vé
& than trai c6 Se va Sp lan luot 12 98,8% va 100,0%.

- Chife ndng than: twong quan thuan chit ché giira chirc nang loc cau
than cua than tréi (r=0,763, p<0,001) va phai (r=0,765, p<0,001) trén
CLVT va SPECT. C0 sy tuong dong Ve chtrc nang loc cau than trén
CLVT va SPECT vo¢i phan trim sai s PE giita hai phuong phap 1a
22,15% & than phai va 23,11% theo Bland Altman.
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HAN CHE CUA NGHIEN CUU

Mic di nghién ciru v6i & mau twong ddi 16n, viéc tién hanh nghién
cau trén 1 bénh vién co chirc nang ghép than khién cd mau nghién cau
khong dai dién cho s nguai cho than song tai Viét Nam.

KIEN NGHI

. Ung dung k¥ thut cit 16p vi tinh da ddy dau thu dé cung clp céac thong
s0 cho muc dich chon thén ghép ¢ nguoi hién than séng nhiam nang
cao su chinh xac cho danh gia vé danh gi4 hinh thai va chirc nang than
trudc phau thuat.

. Nghién ctru chi tién hanh tai mot bénh vién dwoc thyc hién ghép tang
tai mién Trung. Can c6 cac nghién ctru tai cac don vi dugc cap phep
ghép tang trén pham vi toan qudc dé cung cap bang chimg day dii hon
vé chu dé nay.
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INTRODUCTION

1. RATIONALE FOR THE STUDY

Preoperative evaluation aims to confirm the retention of a normal,
functional kidney in a living donor, ensuring that the transplanted kidney
shows no significant abnormalities, and determining key features of the
patient's renal vascular anatomy. Various effective diagnostic imaging and
nuclear medicine techniques are available for assessing kidney selection in
living kidney donors (LKD), including ultrasound, digital angiography,
magnetic resonance imaging, kidney scintigraphy, Single Photon Emission
Computed Tomography (SPECT), and Positron Emission Tomography
(PET). However, each technique has its own set of limitations.

Multislice computed tomography (MSCT) is a comprehensive technique
that aids in evaluating kidney morphology in LKD before surgery with a high
accuracy ranging from 95% to 100%, and it can effectively assesses normal
or pathological kidney parenchyma, kidney vascular anatomy, ureter
anatomy, urinary tract epithelium, the glomerular filtration rate (GFR) of
each individual kidney. However, in Vietnam, previous studies limited
investigations simultaneously evaluating both morphology and function,
particularly the assessment of GFR via MSCT scan. Therefore, we initiated
the project titled "Value of MSCT in assessing kidney morphology and
function among LKD," with 3 main objectives:

1. To evaluate kidney morphology in LKD using MSCT.

2. To assess kidney function in LKD using MSCT.

3. To determine the utility of MSCT in evaluating both the morphology
and function of selected kidneys for transplant in LKD.

2. SCIENTIFIC AND PRACTICAL SIGNIFICANCE

The study holds scientific significance in determining the accuracy of
assessing kidney size, volume, blood vessels, and abnormalities on MSCT
compared to measurements taken during kidney transplant surgery.
Furthermore, the study provides valuable results for scientists in kidney
transplantation field, through publication in domestic and international
journals, as well as presentations at international conferences.

In terms of practical significance, MSCT can evaluate the GFR of each
individual kidney, in addition to assessing kidney morphology. This is a crucial
criterion for determining kidney function when selecting a kidney for transplant.
Until the time of this study, there had been no research or data in Vietnam
evaluating both kidney morphology and function in LKD using MSCT
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simultaneously. Therefore, the research results hold practical significance in
providing clinicians with more evidence to guide their decision-making
regarding kidney assessment methods before kidney transplant surgery.
3. CONTRIBUTION OF THE THESIS

This study represents the first comprehensive investigation in Vietnam
with a relatively large sample size, focusing on the utilization of MSCT to
assess preoperative kidney morphology and function in LKD. Notably,
MSCT has demonstrated the capability to evaluate the GFR of each kidney
individually. These values are instrumental in optimizing kidney selection for
transplant and ensuring surgical safety during kidney transplant procedures.
Furthermore, data analysis from the study reveals similarities in glomerular
filtration function between MSCT and functional kidney scintigraphy
SPECT. These findings aid clinicians in selecting the most appropriate
method for evaluating glomerular filtration function.
4. STRUCTURE OF THE THESIS

The thesis spans 136 pages, comprising a 2-page introduction, a 34-
page literature review, a 23-page segment on study objects and
methodology, a 43-page results section, a 32-page discussion, and a 3-page
conclusion, limitations, and recommendations segment. The thesis
integrates 66 tables, 12 charts, 22 figures, 1 diagrams, and 2 graphs. It
includes 153 references, 29 in Viethamese, 122 in English, and 2 in French
with 55 references from the past 5 years, representing 35.95% of the total.

Chapter 1
LITERATURE REVIEW

1.1. FUNCTION AND MORPHOLOGY OF THE KIDNEYS
1.1.1. Morphology of the kidney
1.1.1.1. Appearance, location and size

The kidneys are bean-shaped, reddish-brown in color, and possess a
smooth surface, encapsulated by fibrous tissue. Positioned behind the
peritoneum, between the XI rib and the lumbar spine, they lie anterior to the
psoas muscle. Each kidney measures approximately 12cm in length, 6cm in
width, and 3cm in thickness. The left kidney is typically slightly longer and
narrower than the right. On average, the weight of each kidney is around 150g.
1.1.1.2. Nearby structures

The right and left kidneys are anatomically related to distinct
structures anteriorly, posteriorly, medially, and externally.
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1.1.1.3. Internal shape and general structure

The kidney is encased in a thin fibrous capsule composed of collagen-
rich connective tissue. Within this capsule lies the renal sinus, which is
surrounded by renal parenchyma consisting of the renal medulla and renal
cortex, each containing smooth and elastic muscle fibers.
1.1.1.4. Renal artery

The renal artery (RA) is usually large in size to meet the functional
needs of the kidney. The typical main RA is about 40 - 60mm in length
and about 5 - 6mm in diameter.
1.1.1.5. Renal vein

The right renal vein (RV) is shorter than left RV, with an average length
of about 2 - 4cm, and it flows into the right border of the inferior vena cava,
usually slightly lower than the left RV. The left RV is usually longer,
averaging about 6 - 10cm, and passes in front of the aorta just below the
superior mesenteric artery, draining into the inferior vena cava.

Identifying veins draining into the RV before surgery is important in LKD
because these veins are difficult to see during surgery. The left kidney is often
chosen in LKD because the RV is longer and easier to surgically remove.
1.1.1.6. Lymph vessels

The lymphatic vessels in the kidney mainly drain into the lymph
nodes around the renal pedicle.
1.1.1.7. Nerves

The kidneys are innervated by branches of the renal plexus, part of
the autonomic nervous system, along the RA. Most of these nerves are
vasomotor. The pain-sensing nerves are mainly located in the renal
pelvis, entering the spinal cord through the splanchnic nerves.

1.1.2. Functional characteristics of the kidney

The kidneys are responsible for regulating water and electrolytes,
excreting waste products, secreting renin and erythropoietin, and aiding
in the conversion of inactive Vitamin D into its active form. The GFR per
unit time in healthy adults varies greatly with body size and is often
normalized to account for this.

1.2. ASSESSMENT OF MORPHOLOGICAL AND FUNCTIONAL
OF THE KIDNEY AMONG LKD BY MSCT
1.2.1. Multislice computed tomography

MSCT of renal vessels with three-dimensional image reconstruction
processing programs according to MPR, MIP, VRT, and Curve MPR
techniques can accurately identify anatomical variations of vessels. From
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simple to complex anatomical variations, kidney blood contributes
significantly to the field of kidney transplantation. Currently, MSCT scans
have become the first choice for imaging diagnostic methods to evaluate
morphological lesions and kidney function. MSCT has proven to be highly
effective in detecting variations in renal vascular anatomy, with a sensitivity
and specificity of over 90% according to many reported studies.
1.2.2. Assessment of kidney function on MSCT
1.2.2.1. History

Dawson and Peter (1993) described a method for measuring the relative
glomerular filtration function per milliliter of renal parenchyma by
dynamic CT scanning at a transrenal resection site during contrast injection.
Patlak et al. (1983) used a similar approach (Patlak plot) to measure the
transport constants of the cerebrovascular barrier using dynamic CT
imaging at a single location for investigation.
1.2.2.2. Principles

The Patlak-Rutland equation is the basis for calculating glomerular
filtration function. However, we found that the density of the aortic
artery measured in the unmedicated phase differs depending on the
type of CT machine used from different manufacturers.
1.2.2.3. Measurement of the entire kidney density

The average density and area of the right and left kidneys were
measured using ROI (Region of interest) drawn on all slices according to
the density measurement program of the CT scanner. The measurement
ROI area needs to be as close to the outer surface of the kidney as possible.
Only the renal parenchymal area was measured in the ROI region.
1.2.2.4. Measurement of the aortic artery density

The aortic density measurement ROl is circular and carefully placed
in the center of the aortic lumen, excluding the aortic wall to avoid
atherosclerosis in some cases. The integral of the aortic density curve
needs to be determined to calculate the glomerular filtration function. The
area under the curve is determined to calculate the integral fromt =0 to
tl and from t = 0 to t2, with t1 and t2 defined as the midpoint of the renal
resection time in the arterial and parenchymal phases.
1.3. SINGLE-PHOTON EMISSION COMPUTED TOMOGRAPHY

Labeled Radioactive isotopes or radiopharmaceuticals are injected into
the patient, mainly eliminated through kidney excretion. Dynamic images
and graphs track radioactivity over time for each kidney, evaluating its
glomerular filtration function qualitatively and quantitatively.
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1.4. KIDNEY DONOR SELECTION PROCEDURE AND KIDNEY
TRANSPLANT SELECTION

Based on Decision No. 43/2006/QD-BYT of the Ministry of Health on the
technical procedure of kidney and liver transplantation from living donors.
1.5. RELEVANT RESEARCH IN VIETNAM AND ABROAD
1.5.1. International studies
1.5.1.1. Studies related to kidney morphology

Various studies by Kawamoto et al (2004), Steven et al (2006), Petridis et
al (2008), Silverman et al (2009) , Su et al (2010), Bouali et al (2012) , Su et al.
(2013), Asghari et al (2013), Cmar et al (2016), Al-Oraifi et al (2017), Hostiuc
etal (2019), Garcia et al (2021), Nerli et al (2023) have evaluated the values of
CT in developing show blood vessels, number of arteries, early branches,
number of veins, late confluence and upper urinary tract.
1.5.1.2. Studies related to kidney function

Authors' studies related to assessment of kidney function by CT include
O'Reilly etal (1986), Dawson and Peter (1993), Tsushimaetal (1999), Tsushima
etal (2001), Hackstein et al (2002-2004), Kim et al (2010), Su etal (2010), Helck
etal (2014), Kwon et al (2015), Zhang et al (2017), Jiang et al (2019).
1.5.2. Domestic studies
1.5.2.1. Studies related to kidney morphology

Authors' studies used CT to determine the number of RA and RV, early
branching, and short RV include Trinh Xuan Dan (1999), Chau Quy Thuan
(2012), Hoang Minh Thang (2014) , Nguyen Van Quoc Anh (2021) , Do
Thanh Nam (2022) , Quach Do La (2023), Ninh Viet Khai et al. (2023)
1.5.2.2. Studies related to kidney function

Currently, there have been no studies reporting on the assessment of
GFR on MSCT in evaluating the kidneys among LKD.

Chapter 2
STUDY SUBJECTS AND METHODOLOGY

2.1. STUDY SUBJECTS, TIME AND SAMPLE SIZE
2.1.1. Study Subjects: 338 kidney donors underwent MSCT scans
and nephrectomies for kidney transplant purposes. One kidney was
taken for transplant purposes, and the remaining kidney was retained
at Hue Central Hospital.

Inclusion criteria: LKD volunteered for donation and submitted a
voluntary kidney donation application. They were selected according to
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the Ministry of Health's organ transplant process, possessed complete
legal documents, and were approved by the Kidney Transplant Council
of Hue Central Hospital for kidney donation.

Exclusion criteria: LKD with acute kidney dysfunction,
contraindications to CT scans with intravenous contrast, or
contraindications to nephrectomy after having had a MSCT scan.
2.1.2. Research Period: January 2017 to December 2019.

2.1.3. Sample Size: The sample size calculation formula was based on
Sensitivity (Se) and Specificity (Sp). According to Sahani et al. (2005), Sp
was all 100%, so we used the highest Se of 75%. The required sample size
was 313 patients, and the actual sample size was 338 patients.

2.2. RESEARCH METHODOLOGY

2.2.1. Study design: this is a cross-sectional study.

2.2.2. Study equipments

MSCT machine with Brilliance brand from Philips - USA. SPECT
machine with Brightview XCT brand from Philips - USA. Ultrasound
machine ACUSON Antares and ALOCA from Hitachi - Japan. CR digital
X-ray machine. Blood testing machine Sysmex XS - 1000i and ADVIA
2120i brands from Siemens - Germany.

2.2.3. Steps to conduct research
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Figure 2.1. Study framework
2.2.4. Study procedures

Blood tests: Blood count tests: Hct. Kidney function: Urea, Creatinine.

Ultrasound examination of the urinary system: assesses kidney
size, condition of the renal pelvis, ureters, and detects abnormalities
such as stones, cysts, and tumors...

X-ray imaging of the wurinary system, conducted without
preparation: evaluates the positioning of the kidney shadow and
identifies abnormal contrast images in the kidney area and urinary tract.

The MSCT scan: evaluates kidney morphology, including kidney
parenchyma, vascular anatomy, and urinary tract, while also assessing the
glomerular filtration function of each kidney separately. Total radiation dose:
limiting radiation exposure is a matter of medical ethics, so CT scanning
techniques must comply with ALARA principles. After CT scan: It is
necessary to keep an intravenous line and monitor the patient for at least 30
minutes to promptly address any complications that may arise.

Kidney surgery for transplant: the location of the transplanted kidney
is determined based on the excretion value of both kidneys as assessed by
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the results of SPECT (selecting the kidney with better or worse function),
and renal vascular characteristics evaluated through MSCT (choosing
kidneys with one renal artery or arterial abnormalities). Additionally,
priority is given to selecting kidneys with other abnormalities such as
kidney stones, kidney cysts, or a double renal pelvis.

Kidney characteristics during surgery include: abnormalities
such as protruding cysts on the kidney surface, the renal pelvis located
outside the renal sinus, and a complete or incomplete double kidney.

Measure preoperative dimensions: including kidney size (length,
thickness, width) using ultrasound, and assess kidney volume using
ultrasound and CT. Additionally, measure blood vessel size (diameter,
length) using CT scan.

Measurement tools during surgery: a standard ruler in millimeter
units, divided into segments for measuring blood vessel diameter after
sterilization with specialized instruments.

2.2.5. Research variables

Characteristics of LKD: age, gender.

Morphology of the kidneys

+ Evaluation includes kidney size, volume, structure, and renal pelvis
condition. Assessment of drug absorption, excretion function, and drug passage
in the urinary system, identifying abnormalities such as kidney stones, cysts,
tumors, double renal pelvis, ureteral stones, urinary tract obstruction, and
contrast agent levels. Detection of additional abnormalities beyond the urinary
tract. Evaluation of RA and veins, including number, diameter, and
characteristics, with consideration of vascular diseases.

+ ldentification of variations in RA, including one artery, two main
arteries, one main artery with an accessory artery, early branching arteries
to the upper pole, renal hilum, or lower pole. This also encompasses
variations like upper pole accessory arteries, branches from the inferior
adrenal artery, inferior phrenic artery, or ureteral pelvis.

+ Assessment of the number, diameter, and characteristics of bilateral RV.

+ Assessment of RV includes variations like one vein, two veins,
or multiple veins. Variants may involve confluent branches such as
adrenal vein, genital vein, lumbar vein, late confluence, short common
trunks, veins running behind or hugging the aorta, or division into two
branches before the renal hilum.

Glomerular filtration function

Treatment method: calculating the glomerular filtration function must be
based on a linear interpolation algorithm of the missing parts of the aortic
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density curve. Therefore, we designed a software in C++ language to
calculate this indicator to reduce data processing and calculation time.

SPECT: determines the excretion value and GFR of each kidney,
evaluating the 3-phase nephrogram images. Function comparison between
the kidneys: they are considered equivalent when the difference is less than
5%. If the right kidney's excretory function is greater than 52.5% and the left
kidney's is less than 47.5%, the right kidney is deemed superior; if both
kidneys' function falls between 47.5% and 52.5%, they are considered
equivalent; and if the left kidney's function exceeds 52.5% while the right
kidney's is below 47.5%, the left kidney is considered superior.
2.3. DATA COLLECTION AND ANALYSIS
2.3.1. Data collection and analysis softwares

Information was gathered through research forms based on a specified
sample size and inputted into the computer utilizing Epidata 3.1. Data
analysis and processing were conducted using SPSS version 20.0 for
Windows, Chicago, IL. Graphs were generated using Microsoft Excel 365.
2.3.2. Data analysis

Descriptive statistics: presenting quantitative variables as the mean value +
standard deviation, along with the minimum and maximum values. For
qualitative variables, frequencies (n) and percentages (%) were provided.

Statistical analysis: comparing two mean values using t-tests or Mann-
Whitney tests. Comparing mean differences before and during surgery using
paired t-tests or Wilcoxon sign and rank tests. Correlation analysis employed
Pearson or Spearman's rho. The similarity of measurement indexes was
evaluated using the Bland-Altman method. Additionally, CT values in
diagnosing and detecting graft renal vessels were compared with kidney
transplant surgery results using sensitivity (Se), specificity (Sp), positive
predictive value (PPV), negative predictive value (NPV), and accuracy (Ac).
2.4. RESEARCH ETHICS

The study was approved by the Ethics Council of the University of
Medicine and Pharmacy - Hue University, Board of Directors of Hue
Central Hospital, and leaders of relevant Departments. LKD were
completely voluntary and approved by the Kidney Transplant Council of
Hue Central Hospital. Information about LKD was encrypted and
confidential. The implementation process must reduce the maximum
effective dose according to the ALARA principle.
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Chapter 3
RESULTS

3.1. ASSESSMENT OF KIDNEY MORPHOLOGY IN LKD BY MSCT
3.1.1. General characteristics

Age and gender: average age was 30.73 + 8.03, youngest 20, oldest
60, age group 20 - 29 accounts for 58.9%. There were 268 males,
accounting for 79.3% and 70 females, accounting for 20.7% (Table 3.1).
3.1.2. Morphological characteristics of the kidneys before surgery

Kidney size on ultrasound and CT scan: Right and left kidney sizes
on ultrasound were different (p<0.001), except for width. Right and
left kidney sizes on CT scan were different (p<0.001) (Table 3.2).

Kidney selected for transplant size on ultrasound and CT scan:
Right and left kidney selected for transplant sizes on ultrasound was
different (p<0.05). Right and left kidney selected for transplant sizes
on CT scan is different (p < 0.01) except for the width (Table 3.3).

Kidney volume on ultrasound and CT scan: There was a difference
between left kidney volume on ultrasound and CT scan (p<0.05) (Table 3.4).

Kidney selected for transplant volume on ultrasound and CT scan: The
volume of the left kidney selected for transplantation were different
between two methods (p<0.05) (Table 3.5).

Renal parenchymal lesions

Kidney cyst: 81 cases of kidney cysts were detected on CT scan, average
diameter was 1.37 £ 0.90 mm. There were only 4 cases detected on ultrasound
of urinary system, average diameter was 4.50 + 0.50 mm (Tables 3.6, 3.7).

Kidney tumor: both ultrasound and CT detected one case of lipomuscular
angioma with 5 mm diameter in the right kidney (Tables 3.8, 3.9).
3.1.3. Renal artery characteristics

Main RA size: The mean length of the right RA was 26.46 + 11.54 and
the left RA was 21.77 + 8.93. There was a difference in the length of the
right and left RA on CT scan (p<0.01). The mean diameter of the right
RA was 6.00 + 0.65 and the left RA was 6.12 + 0.63. There was a
difference in right and left RA diameter on CT scan (p<0.05) (Table 3.10).

Number of RA: Accessory RA in the right kidney: 17.2%, left
kidney: 23.6% (Table 3.11). Single artery in right kidney: 79.6%, left
kidney: 68.6% (Table 3.12).
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RA abnormalities

Early RA branching: Right RA: 26.9%, left RA: 33.7% (Table
3.13). Predominance of upper pole early branching: Right RA: 17.1%,
left RA: 19.2% (Table 3.14).

Accessory RA: Upper pole artery common, right kidney: 8.3%, left
kidney: 13.0%. Capsular artery type rare, mainly superior cortical
accessory artery (Figure 3.1).

RA branches to nearby organs: Adrenal arteries in right kidney:
46.7%, left kidney: 26.6%. Phrenic artery in right kidney: 16.9%, left
kidney: 1.2%. Both adrenal and phrenic artery branches in right
kidney: 8%, left kidney: 0.6% (Table 3.15).

3.1.4. Renal vein characteristics

RV size: Right RV length: 17.73+5.95mm, left RV: 49.93+12.62mm.
Significant difference in right and left RV length on CT scan (p<0.01). Right
RV diameter: 11.16+0.87mm, left RV: 12.06+0.87mm. Significant
difference in right and left RV diameter on CT scan (p<0.01) (Table 3.16).

Number of RV: Accessory RV common in right kidney (21.7%),
left kidney only 1.5% (Table 3.17). Majority of kidneys have one vein:
Right kidney 68.6%, left kidney 98.5% (Table 3.18).

RV abnormalities: Short veins predominantly in right kidney,
32.5%. Late confluent veins and abnormal RV reflux rare. Common
hilar accessory renal vein type: Right kidney 24.3%, left kidney 0.9%
(Table 3.19-3.21, Figure 3.2). Renal vein has other vein branches
mainly confluent with adrenal vein (100%) and left gonadal vein
branch, with 50.6% confluent with left lumbar vein (Table 3.22).
3.1.5. Characteristics of the upper urinary tract among LKD

Upper urinary tract lesions: 27 cases of kidney stones detected on CT
scan, average diameter 1.15 £+ 0.36 mm, accounting for 8.0%. No stones
detected through ultrasound or X-ray urinary system (Tables 3.23, 3.24).

Contrast agent: No radiographic interference in renal parenchyma due to
contrast agent in all cases. In 70.4% of cases, contrast agent filled entire upper
urinary tract, and in all cases, it filled half of upper urinary tract
simultaneously in both kidneys with one X-ray emission (Table 3.25).

Upper urinary tract abnormalities: Single upper urinary tract system
predominant, right kidney 98.8%, left kidney 99.7% (Table 3.26).

3.2. ASSESSMENT OF KIDNEY FUNCTION IN MSCT
3.2.1. Kidney function in MSCT

Kidney excretory function: 100% Contrast agent was excreted into

the renal pelvis and ureters in both kidneys (Table 3.27).
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The glomerular filtration function of each kidney
Table 3.28. Distribution of blood Hct concentration and GFR-CT (n=338)

Index Kidney Mean + SD

Blood Hct concentration 2 kidneys 37.31+3.49
GFR-CT (ml/min) Right Kidney 53.74 £ 6.62
Left kidney 57.36 £ 7.05

Kidney excretory function on SPECT
Table 3.29. Excretory function of each kidney (n=338)

Excretory function (%)| Right kidney | Left kidney V;’Ihe
Mean £ SD 47984265 | 5202%265 | oo
Lowest — Highest | 40.02 - 56.69 | 43.31_59.98 |

Table 3.30. Comparing excretory function between two kidneys in SPECT

Excretory function n %
Left kidney function was better than right Kidney | 145 | 42.9
The functions of the two kidneys were equivalent | 178 | 52.7
Right kidney function was better than left kidney 15 4.4
Total 338 | 100.0

Comparing GFR of each kidney in CT and SPECT: there was no
difference between GFR on CT and SPECT. On average, GFR at left kidney
was higher than right kidney in CT and SPECT (p<0.01) (Table 3.31).

Correlation and similarity between GFR in CT and SPECT: Strong
positive correlation observed for right and left kidney GFR (r=0.765
and 0.763, p<0.001) (Table 3.32). Bland-Altman method showed
mean difference in GFR between CT and SPECT: -0.20 + 4.77 for
right kidney, 0.58 + 4.61 for left kidney. Percentage error (PE) for both
kidneys was below 30% (right kidney: 22.15%, left kidney: 23.11%),
indicating method similarity (Table 3.33).

Correlation between age and kidney morphology/function: Weak, positive
correlation found between left RA/RV length and age (r=0.117 and 0.133,
p<0.05). Weak, negative correlation observed between right RA diameter and
age (r=-0.123, p<0.05). GFR-CT value negatively correlated with age, with
weak correlation coefficient (r=-0.128, p<0.05) (Table 3.34, 3.35).
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3.3. MSCT'S ROLE IN ASSESSING KIDNEY TRANSPLANT
SELECTION FOR MORPHOLOGY AND FUNCTION IN LKD
3.3.1. Number of kidneys selected for transplant

Table 3.36. Distribution of number of kidneys selected for transplant

Selected kidneys n %
Right kidney 176 52.1
Left kidney 162 47.9
Total 338 100.0

Surgical methods: there were 25 laparoscopic retroperitoneal
surgeries (7.4%), and 313 open surgeries (92.6%) (Chart 3.7).
3.3.2. Kidney size selected for transplant
Table 3.37 showed the average dimensions of 176 right kidneys
and 162 left kidneys chosen for transplant via ultrasound and CT.
Table 3.38 presented the average dimensions of 338 kidneys selected
for transplant during surgery.
3.3.3. Comparison of right kidney volume before and during surgery
No difference in volume between right and left kidneys chosen for
transplant on preoperative and intraoperative CT (p>0.05). Similarly, no
difference in volume between right and left kidneys selected for
transplantation before surgery on ultrasound and CT (p>0.05) (Table 3.39).
3.3.4. Renal artery characteristics in selected kidneys for transplant
RA diameter before and during surgery: No difference in main RA
diameter between right and left kidneys selected for transplant on CT
before and during surgery (p<0.05). Similarly, no difference in
accessory artery diameter between right and left kidneys selected for
transplant on CT before and during surgery (p>0.05) (Table 3.40).
Table 3.41. The similarity between preoperative RA diameter in CT
scan and during surgery (n=338)
RA diameter Mean of both; Mean Limit of
n . PE (%)
(mm method | difference | agreement
Main Right | 176| 6.01+0.62 | 0.01+0.14| -0.27 -0.29 | 20.24
Left [162| 6.06 £0.56 [-0.15+0.73| -1.58 —1.28 | 18.08
Right| 21 | 2.70+£0.79 |-0.02+0.12| -0.26 —0.22 | 57.16
Left | 30 | 254+0.63 |0.01+£0.11] -0.21 —0.23 | 48.69
Number of RA: Before surgery, majority opted for a single-artery
kidney, 86.9% on the right and 79.6% on the left (Table 3.42). During
surgery, selection favored single-artery kidneys, with 87.5% for the

Accessory
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right and 79.0% for the left (Table 3.43).

Early RA branching: Selected for transplantation before and during
surgery, accounting for 23.3% in the right kidney and 25.3% in the left
kidney (Table 3.44). Upper pole early branching: Accounted for
17.0% in the right kidney and 13.6% in the left kidney (Table 3.45).

Accessory RA: The upper pole accessory artery in the selected kidney
for transplant before and during surgery accounted for 6.3% in the right
kidney and 8.6% in the left kidney (Figure 3.10).

CT values for RA before and during surgery: CT's Se, Sp, PPV, NPV,
and Ac all 100% compared to surgery results (Table 3.46). CT accurately
determines upper pole, hilum, lower pole, and capsule of accessory kidney,
all reaching 100.0% agreement with surgery. For right RA, Se and PPV
values not calculable, both registered as 0 (Table 3.47).

3.3.5. Renal vein characteristics in selected kidney for transplant

RV diameter before and during surgery: Significant difference
observed in right and left main RV diameters (p<0.001). Right
accessory RV diameter appeared larger than left, but insufficient data
to confirm this difference (Table 3.48).

Table 3.49. The similarity between preoperative RV diameter in CT

and during surgery (n=338)
RV diameter Mean of both| Mean Limit of
n . PE (%)
(mm method difference | agreement

Main Right | 176] 11.09 + 1.02 |-0.03 £ 0.21| -0.44 - 0.38 | 18.05
Left |162| 11.81+1.00 |0.07£0.20|-0.33-0.48 | 16.61
Accessory| Right | 44 | 464+1.69 |0.05+0.09|-0.12—-0.22| 71.37

Number of RV: Before surgery, most kidneys had one RV, 72.2%
on the right and 99.4% on the left (Table 3.50). During surgery, the
right kidney had a vein in 71.6% of cases, while the left kidney had a
vein in 99.4% of cases (Table 3.51).

Short RV: accounted for 31.8% in the right kidney vein before and
during surgery while in the left kidney vein was 0% (Table 3.52).

RV abnormalities: Late confluence during surgery in the right
kidney: 0.6%, left kidney: 1.9%. Abnormal reflux includes vein
embracing abdominal aortic ring: 2.5% left kidney, vein bifurcating
before renal hilum: 1.1% right kidney. Preoperative renal hilum veins:
22.2%, during surgery: 22.7%. Confluent right adrenal arteries branch
before surgery: 1.7% right kidney, 100% left kidney. Confluent right
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gonadal vein branch before surgery: 21% right kidney, 100% left
kidney. Lumbar vein branches confluence: Left kidney 48.8% before
surgery, 49.4% during surgery. Single confluent venous branches
drain: Left kidney 8.0% before and during surgery (Table 3.53 - 3.59).

Values of CT inthe RV before and during surgery: CT values show Se, Sp,
PPV, NPV, and Ac at 100% compared to nephrectomy surgery results, except
in rare cases. In some instances, values couldn't be calculated due to a frequency
of 0. For determining lumbar vein branch confluent into the left kidney, CT
demonstrates Se and Sp at 98.8% and 100.0% respectively, with PPV, NPV,
and Ac at 100.0%, 98.0%, and 99.4% (Table 3.60). Regarding hilar accessory
RV in the right kidney, CT shows Se at 97.5% and Sp at 100.0%, with PPV,
NPV, and Ac at 100.0%, 83.3%, and 97.8% respectively. For upper and lower
pole RV in both kidneys and renal hilum in the left kidney, CT yields either
100% accuracy or insufficient data for evaluation (Table 3.61).
3.3.6. Characteristics of the upper urinary tract in the selected kidney
for transplant before and during surgery

Upper urinary tract abnormalities: Before surgery, single system
predominant, 98.8% right kidney, 99.4% left kidney; rare double system found
in 1.2% right kidney, 0.6% left kidney. During surgery, single system persists,
accounting for 98.8% right kidney and 99.4% left kidney (Table 3.63).

Ureter length in kidneys selected for transplant during surgery showed
no significant difference between right and left kidneys (Table 3.64).
3.3.7. Evaluation of radiation dose on MSCT

The average radiation dose was 14.04 £ 0.52 mSV, the highest was
15.95 mSV and the lowest was 12.21 mSV (Table 3.65).

Chapter 4
DISCUSSION

4.1. ASSESSMENT OF KIDNEY MORPHOLOGY IN LKD BY MSCT
4.1.1. General characteristics of LKD

Age: There were no cases under 18 years old for kidney donation,
consistent with the Law on donation, removal, transplantation of human
tissues and organs, and donation and removal of corpses of the National
Assembly in 2006. Elderly individuals should refrain from kidney
donation due to the increased risk of kidney fibrosis with age, posing
potential hazards for both the donor and recipient, as elderly donors may
experience reduced kidney function.



16

Gender: Males constitute the majority, accounting for 79.3%. This
finding aligns with the research of Le Thi Huong Lan et al. (2022), where the
male rate was 62.5%, and Dang Thai Tra (2021), where this rate was 71.4%.
4.1.2. Renal morphological characteristics before surgery

Kidney size: Ultrasound revealed a difference in size between the right
and left kidneys, with the left kidney exhibiting greater length and
thickness. While most ultrasound studies show no variation, CT scans also
indicated size discrepancies, with the left kidney consistently larger.

Kidney volume on ultrasound and CT: there was a difference
between the left kidney volume on ultrasound and CT (p<0.05).

Renal parenchymal lesions: Ultrasound may overlook small or
peripherally located cysts, particularly solid ones in the upper pole of
the left kidney. As a result, MSCT detected kidney cysts significantly
more often than ultrasound in this study. Regarding benign tumors, both
ultrasound and CT identified a case of liposarcoma. Since lipomuscular
angioma is benign, kidney resection posed no contraindication.

4.1.3. Renal artery characteristics

Main RA size: The length of the right and left RA on CT scan aligns
with anatomical findings reported by Trinh Xuan Dan, Nguyen Quang
Quyen, and Nguyen Minh Tuan. Furthermore, the diameter of the right and
left RA on CT corresponds to previous research, ranging from 4 to 7mm.

Number of RA: The main RA comprises 82.8% of the right kidney and
76.4% of the left kidney, consistent with findings from prior studies by
Do Thanh Nam (2022) and VVu Ngoc Thang et al. (2022).

RA abnormalities

Early RA branching: Right RA: 26.9%, left RA: 33.7%,
predominantly upper pole. Compared to various studies, this rate
exceeds the typical range of 1.7% to 21.8%.

Accessory RA: Superior pole accounted for 8.3% (right kidney) and
13.0% (left kidney). Renal hilum followed with 6.5% (right kidney) and
7.1% (left kidney), aligning with findings by Trinh Xuan Dan (1999).

RA branches to nearby organs: Adrenal arteries: 46.7% (right
kidney) and 26.6% (left kidney). Phrenic artery branch: 16.9% (right
kidney) and 1.2% (left kidney). Adrenal and phrenic artery branches:
8.0% (right kidney) and 0.6% (left kidney).

4.1.4. Renal vein characteristics

RV size: There was a difference in the length of the right and left RV on

CT scan, consistent with the anatomical findings of Trinh Xuan Dan and
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Nguyen Quang Quyen. Similarly, there was a discrepancy in the right and

left RV diameter in CT scan, aligning with previous studies in the country.
Number of kidney veins: The majority comprised only one main vein,

consistent with findings from previous studies in the country and globally.

Short vein: Short veins were predominantly found in the right
kidney, accounting for 32.5%, in line with previous research by
various authors.

RV abnormalities: Late confluent RV was rare, constituting only
0.3% in the right kidney and 0.9% in the left kidney, consistent with
previous studies. Abnormal RV reflux was also infrequent. Hilar
accessory RV was common, with a prevalence of 24.3% in the right
kidney and 0.9% in the left kidney. Additionally, CT determined that
the RV had other vein branches that converge, including the adrenal
vein, genital vein, lumbar vein, and single vein.

Comparing the results of morphology and abnormalities in the RA and
RV on CT with other imaging techniques and the consistency with
previous studies, it is evident that CT offers numerous advantages.

4.1.5. Characteristics of the upper urinary tract in LKD

Upper urinary tract lesions: Among 27 cases of kidney stones
detected in MSCT, none were identified on ultrasound or X-ray of the
urinary system. This underscores the crucial role of CT in detecting upper
urinary tract stones, aiding in the decision-making process for kidney
transplant patients.

Characteristics of contrast agents in the upper urinary tract:
Regarding image interference due to contrast agents, 100% of cases
showed no radiographic interference in the kidney parenchyma,
consistent with studies by Claebots C. et al. and Stuart G. Silverman et
al. In terms of contrast medium filling level in the upper urinary tract,
70.4% of cases exhibited complete filling, while 100% filled at least
half of the upper urinary tract simultaneously in both kidneys. This
facilitates a more thorough examination of the integrity of the renal
pelvis-ureter segment removed before transplantation.

Upper urinary tract abnormalities: The majority of kidneys presented
a single upper urinary tract system, comprising 98.8% of the right kidney
and 99.7% of the left kidney. Kidneys with a double system accounted
for only 1.2% of the right kidney and 0.3% of the left kidney. MSCT had
demonstrated high efficacy in evaluating upper urinary tract features such
as stones and detecting renal anatomical variations, including complete or
incomplete dual urinary tract system abnormalities.



18

4.2. ASSESSMENT OF KIDNEY FUNCTION IN MSCT
4.2.1. Excretory function of the kidneys

CT can effectively assess kidney function. We captured the images
of the excretion phase 5 minutes after the rapid injection of contrast
agent and 0.9% NaCl, observing contrast excretion into the upper
urinary tract in all cases in both kidneys. This enabled us to determine
that all LKD in the study exhibited good bilateral kidney function and
facilitated reduced testing time.
4.2.2. Glomerular filtration function of each kidney in MSCT

Average Hct concentration was 37.31 + 3.49%. GFR calculated on
CT was 53.74 + 6.62 ml/min in the right kidney and 57.36 + 7.05
ml/min in the left kidney, showing a significant difference (p<0.01).
This finding aligns with Tran Hoang Hiep et al.'s study (2022) but
differs from that of Chau Quy Thuan (2012).
4.2.3. Excretory function of each kidney on SPECT

Kidneys function optimally when contributing over 52.5% to the total
function of both kidneys. They are considered to have equivalent function
when each kidney contributes 47.5% to 52.5% of the total excretion value.
The right kidney's excretory function (47.98 + 2.65%) is significantly lower
than that of the left kidney (52.02 + 2.65%) (p<0.01) on SPECT. This
finding is consistent with Nguyen Minh Tuan's research (2020) but differs
from Chau Quy Thuan's study (2012).
4.2.4. Comparing the glomerular filtration function of each kidney
between MSCT and SPECT

There was no difference in glomerular filtration function between the two
measurement methods on MSCT and SPECT, with p>0.05. However, when
comparing these data between the left and right kidneys, significant
differences in glomerular filtration function were observed (p<0.01)
4.2.5. The correlation and similarity between glomerular filtration
function calculated in MSCT and SPECT

There was a strong positive correlation between the glomerular filtration
function of the right and left kidneys on CT and SPECT. The Bland-Altman
method was used to evaluate the similarity between the glomerular
filtration function of the right and left kidneys calculated on CT and
SPECT. The PE between the two methods was 22.15% in the right kidney
and 23.11% in the left kidney, both lower than 30%, indicating the
similarity between these two methods when measuring GFR.
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MSCT demonstrated the ability to effectively evaluate the
glomerular filtration function of each individual kidney, contributing
to the assessment of kidney selection in LKD. Our research results on
assessing kidney function via CT scan were consistent with studies
conducted by authors worldwide, such as Kwon et al., Zhang et al.,
Jiang K. et al., Kim H. etal., and Kim H. et al.

4.2.6. Correlation between age and kidney morphology/function

There were positive and weak correlations between left RA, RV
length and age. Additionally, negative correlations and weak associations
exist between right RA diameter and age. GFR-CT value showed a weak
negative correlation with age, while there was no correlation between
excretory function and age in LKD. Thus, most kidney morphological
parameters exhibit weak or no correlation with the age of LKD.

4.3. MSCT'S ROLE IN ASSESSING KIDNEY TRANSPLANT
SELECTION FOR MORPHOLOGY AND FUNCTION IN LKD
4.3.1. Number of kidneys selected for transplant

We relied on kidney morphology and function criteria for transplant
selection. Following selection, 52.1% of the kidneys chosen for transplant
were right kidneys, while 47.9% were left kidneys. In terms of surgical
methods, laparoscopic surgery accounts for 7.4%, while open surgery
accounts for 92.6%. This outcome mirrors Nguyen Minh Tuan's (2020)
study, where the right kidney was favored for transplantation, contrasting
with Chau Quy Thuan's (2012) research, where the left kidney was preferred.
4.3.2. Kidney size selected for transplant

The size of the selected kidney for transplant is measured using
ultrasound and CT in terms of length, width, and thickness. During
surgery, these dimensions are re-measured and found to be similar to
those obtained from the CT scan conducted before surgery
4.3.3. Comparison of right kidney volume before and during surgery

There was no difference in the volume of the right and left kidneys
selected for transplantation on CT scan and during surgery (p>0.05).
Similarly, there was no disparity in the volume of the right kidney
compared to the left kidney selected for transplantation before surgery,
assessed using ultrasound and CT (p>0.05). Kidney volume serves as
a criterion for evaluating post-transplant kidney recovery, with larger
volumes indicating better recovery potential.
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4.3.4. Renal artery characteristics in selected kidneys for transplant

Main RA diameter

Visually, the left RA had a larger diameter than the right RA, aligning
with the left kidney's greater functional demands. Our study indicated larger
RA diameters compared to Bui Trung Nghia et al.'s (2023).

Regarding the similarity between RA diameter on CT and during
surgery according to Bland-Altman, PE in the main RA was under
30% for both the right (20.24%) and left (18.08%) kidneys, indicating
concordance between pre-surgical CT and intraoperative
measurements. However, for accessory RA, the PE exceeded 30% in
both the right (57.16%) and left (48.69%) kidneys, likely due to the
small sample size in this group.

In terms of the number of RA, the agreement between CT scan and
surgery was complete, with 100% Se, Sp, PPV, NPV, and Ac. This
consistency was reflected in previous studies utilizing CT for RA
determination.

Early branching of RA showed consistent results before and during
surgery, with rates higher than Aremu et al. (2021). Early branching forms,
including upper pole and hilum, exhibited complete similarity between pre-
surgery CT and intraoperative evaluation, achieving 100% Se, Sp, PPV,
NPV, and Ac, as observed in studies by Steven SR et al. and Asghari et al.

Accessory RA: particularly upper pole and lower pole arteries,
demonstrated consistent rates between CT scans and post-
transplantation, achieving 100% Se, Sp, PPV, NPV, and Ac,
corroborating previous CT studies on RA determination.

4.3.5. Renal vein characteristics in selected kidneys for transplant

RV diameter: Significant differences were observed in the main RV
diameter between the right and left kidneys before and during surgery
(p<0.001). While the right accessory RV tended to be larger, this difference
was not statistically significant.

Comparison of preoperative RA diameter on CT and intraoperative
measurements using the Bland-Altman method revealed a PE below 30%
for the main RVs, indicating agreement between CT and surgical findings.
However, the PE for the accessory RV exceeded 30%, possibly due to the
limited sample size.

Number of RV: Consistency was observed in the total number of major
RVs before and during surgery, resulting in 100% agreement between CT
and surgical assessments.
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Short veins: were present in 31.8% of right kidneys before and during
surgery, with no instances in the left kidney, achieving 100% agreement
between CT and surgical results.

RV abnormalities: Consistency was noted in RV confluence selected
for transplant before and during surgery, with 100% agreement in
assessment.

Abnormal RV reflux: Abnormal reflux cases were minimal, with
incidences of 2.5% and 1.1% in the left and right kidneys, respectively.

Accessory RV: Rates of accessory RV at the hilum remained consistent
before and during surgery. CT showed high sensitivity (Se) at 97.5% and
specificity (Sp) at 100.0% in determining the hilar accessory RV in the right
kidney. Moreover, the evaluation indices for other RV branches
consistently yielded 100% agreement.

The RV has other vein branches that flow into it

Renal vein branching: Adrenal vein branches confluencing
anteriorly during right kidney surgery occurred in 1.7% of cases, with
100% of left renal veins consistently draining via left adrenal veins
before and during surgery, demonstrating 100% agreement across
sensitivity (Se), specificity (Sp), positive predictive value (PPV),
negative predictive value (NPV), and accuracy (Ac) indicators.

Similarly, the presence of a confluent right gonadal vein branch in the
right renal vein during surgery was observed in 21% of cases, with 100%
consistency in left renal veins draining via left genital veins. As a result, all
evaluation indices, including Se, Sp, PPV, NPV, and Ac, reached 100%.

The right renal vein also featured a confluent branch of the right
lumbar vein, observed in 0% of cases during surgery. For the left
kidney, CT scan detected 48.8% of cases with confluent lumbar vein
branches before surgery, rising to 49.4% during surgery. CT's ability
to determine the confluence of the lumbar vein branch to the left
kidney showed high Se and Sp of 98.8% and 100.0%, respectively,
with PPV, NPV, and Ac reaching or exceeding 98.0% and 99.4%.

Furthermore, a confluent right single venous branch was observed
before surgery in 0% of right kidneys and 8.0% of left kidneys, which
remained consistent during surgery. Hence, all evaluation indices,
including Se, Sp, PPV, NPV, and Ac, achieved 100% consistency.

4.3.6. Characteristics of the upper urinary tract in selected kidneys for
transplant before and during surgery

Upper urinary tract abnormalities: Before surgery, the single
system predominated, comprising 98.8% of the right kidney and
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99.4% of the left kidney, while the rare double system was found in
1.2% of the right kidney and 0.6% of the left kidney. During surgery,
the single system remained prevalent, accounting for 98.8% of the
right kidney and 99.4% of the left kidney. Consistency between
normal and abnormal single urinary tract systems was 100% before
and during surgery.

Ureter length in kidneys selected for transplant during surgery:
There was no significant difference in ureter length between the right
and left kidneys selected for transplant during surgery (p>0.05). The
average length of the right ureter was 98.49 + 12.71 mm, and the left
ureter was 98.41 + 11.64 mm.

4.3.7. Evaluation of radiation dose on MSCT

The average radiation dose on CT was 14.04 £ 0.52 mSV, with the
highest being 15.95 mSV and the lowest 12.21 mSV. MSCT for kidney
morphology and function evaluation met requirements for reducing
radiation dose in LKD by limiting the field, adjusting kV, and optimizing
mAs. The average effective dose in our study was lower than the estimated
radiation dose of 16.9 mSv for the 120kVp technique in CT vascular
assessment in LKD. Therefore, it's essential to prioritize good image quality
while minimizing radiation dose, following the ALARA principle.

CONCLUSION

1. Kidney morphology in MSCT among LKD

Average transplant kidney size: The right kidney measured 97.41 mm
in length, 55.74 mm in width, and 41.10 mm in thickness, while the left
kidney measured 100.29 mm, 56.96 mm, and 44.64 mm, respectively.

Transplanted kidney volume: The average volume of the right kidney
was 117.28 cm?, with the largest at 174.87 cm®and the smallest at 61.19
cm?. For the left kidney, the average volume was 134.59 cmd, ranging from
74.67 cm3to 274.11 cm?,

Diameter of RA for transplant: The average diameter of the right kidney's
main RA was 6.00 + 0.65 mm, with the largest at 7 mm and the smallest at 4
mm. Conversely, the average diameter of the left kidney's main RA was 6.13
+0.64 mm, also ranging from 4 mm to 7 mm.

Diameter of RV for transplant: The average diameter of the right
kidney's RV was 11.07 £ 1.09 mm, with the largest at 12 mm and the
smallest at 9 mm. Similarly, the average diameter of the left RV was
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11.78 + 1.05 mm, with the largest at 13 mm and the smallest at 9 mm.

Transplanted kidneys have a dominant main RA, with the right kidney
selected for transplant in 269 cases out of 338 (79.6%) and the left kidney
in 232 cases out of 338 (68.6%).

Transplanted kidneys have a dominant main RV, with the right kidney
selected for transplant in 232 cases out of 338 (68.6%) and the left kidney
in 333 cases out of 338 (98.5%).

2. Kidney function in MSCT among LKD

The left kidney exhibits a 42.9% better excretory function
compared to the right kidney, while the right kidney shows a 4.4%
better function than the left kidney, resulting in a 52.7% equivalent
function between the two.

In MSCT and SPECT, the average of GFR were higher in the left
kidney than the right (p<0.01).

MSCT scans enable the evaluation of GFR for each kidney
individually, aiding in kidney selection for transplant based on
morphology and function before surgery:

- 104 out of 176 right kidneys (59.1%) were selected when the right
kidney exhibited worse function than the left.

- Only 3 out of 162 left kidneys (1.9%) were chosen when the left
kidney showed worse function than the right.

- 20 out of 176 right kidneys (11.4%) were selected when the right
kidney displayed abnormalities despite equivalent function between
both kidneys.

- Similarly, 19 out of 162 left kidneys (11.7%) were chosen when
abnormalities were present in the left kidney despite equivalent
function between both.

3. The value of MSCT scan in assessing morphology and function
of selected kidneys for transplant among LKD

Kidney volume: There was no significant difference in the volume
of the right and left kidneys selected for transplantation before
surgery, as determined by ultrasound and CT (p>0.05).

RA morphology:

- CT scan values for RA morphology exhibited Se, Sp, PPV, NPV,
Ac of 100% compared to kidney transplant surgery results.

- CT accurately identified upper pole accessory RA, renal hilum,
lower pole, and capsule with 100.0% accuracy compared to surgery.
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- For the right RA, Se and PPV could not be calculated due to a
value of 0.

RV morphology:

- CT scan values for RV morphology showed Se, Sp, PPV, NPV,
Ac of 100% compared to kidney transplant surgery, except in cases
where some values could not be calculated due to a frequency of 0.

- The accuracy of CT in determining the hilar accessory RV in the
right kidney was Se 97.5% and Sp 100.0%.

- CT accurately identified upper and lower pole accessory RV in
both kidneys, as well as the renal hilum in the left kidney, with 100%
accuracy or insufficient data for evaluation.

- The accuracy of CT in identifying the confluent lumbar vein
branch draining into the left kidney was Se 98.8% and Sp 100.0%.

Kidney function: A correlation was observed between the GFR of
the left (r=0.763, p<0.001) and right (r=0.765, p<0.001) kidneys on
both MSCT and SPECT scans. The similarity in GFR between CT and
SPECT was confirmed with a PE of 22.15% in the right kidney and
23.11%, according to Bland Altman analysis.
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STUDY LIMITATION

Despite the study's relatively large sample size, its conduct in a
hospital with kidney transplant services rendered the sample
unrepresentative of the total number of LKD in Vietnam.

RECOMMENDATION

1. Applying multislice computed tomography technique to
provide parameters for selecting kidney transplants in LKD aims to
improve the accuracy of assessing kidney morphology and function
before surgery.

2. The study was conducted solely at one hospital performing
organ transplants in the Central region. Studies at licensed organ
transplant units nationwide are necessary to provide more
comprehensive evidence on this topic.
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