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PAT VAN DPE

S6i hé tiét niéu 1a mot bénh 1y phd bién trén thé gidi. Tai Chau A, ty 1& méc
bénh khoang 1-19,1% dan s, trong d6 soi niéu quan chiém ty 1¢ khoang 20%. Viét
Nam la mot nudc nhiét d6i, ndm trong vanh dai cua soéi tiét niéu, do d6 ty 1€ soi tiét
niéu trong do6 co soi niéu quan kha cao. Piéu nay da tic dong dén moi mit cua doi séng
kinh t& x3 hoi. Vi su phat trién cua nén y hoc thé gi01 va khoa hoc ky thuat, nhiéu
phuong phap diéu tri soi niéu quan hién dai nhu tin so6i ngoai co thé hay ndi soi niéu
quan nguoc dong tan soi bang laser di dat duoc két qua thanh cong dang mong doi.
Tuy nhién, nhidu nghién ctru di chi ra rang cac phuwong phap diéu tri tién tién nay lai
c6 két qua thap trong truong hop soi niéu quan kham. Trong thuc hanh 1am sang ciing
nhu y vin, ty 1¢ s6i niéu quan kham 1a twong ddi cao. Séi niéu quan kham 1a soi ton tai
trong ni¢u quan thoi gian dai va gay nén phan tng viém cling nhu gay bam dinh ni¢u
mac vao vién soi dan t6i tic nghén niéu quan. Chinh diéu d6 da gay kho khan khi thao
tac, han ché vé phau truong va giam kha niang dao thai cac manh soi bi pha v, két qua
1a 1am giam ty 18 sach soi va ting ty 1 bién chung trong phau thuat va sau phiu thuat.
Vi vay, du doan soi niéu quan kham trude phau thuat 13 mot yéu té quan trong giup
cac phéu thuét vién c6 thé 1ap ké hoach va lua chon chién lugc ti wu dé mang lai két
qua tot nhat cho bénh nhan.

Nhitng nim gan day, di c6 nhiéu nghién ctru trén thé gidi vé cac yéu td lién
quan dén soi niéu quan kham nhu d6 day thanh niéu quan, cac yéu t6 viém CRP, toc
d6 lang mau, tudi, vi tri s6i, do & nude than. Tuy nhién chi c6 mot sd it nghién ciru vé
toan d6 dy doan soi niéu quan kham trudc phau thuat. Trong d6 toan do Wang 1a mot
trong nhiing toan dd ¢6 @6 chinh xac cao dé du doan soi niéu quan kham trude phﬁu
thuat. Pay la mot nghién ctru dugc thyc hién tai mot trung tam ni€u khoa ctia Giang
T6, Trung Qudc, mdt nude thuoc Chau A véi bdn yéu td don gian bao gom tudi, d6
nudc than, tién sir diéu tri soi niéu quan va do day thanh niéu quan trén phim chup cat
16p vi tinh hé tiét niéu khong thude. Nghién ctru nay dugc thuc hién trén doi tuong
bénh nhan c6 phan twong ddéng véi ngudi Viét véi cac thong sé du doan khong qua
phuc tap ma hau hét cac bénh vién tai Viét Nam c6 thé khao sat duoc.

O Viét Nam, hién c¢6 mot sb nghién ctru cé ghi nhan vé soi niéu quan kham da
duoc cong bd. Tuy nhién do s6i niéu quan kham c6 mot s khé khin trong diéu trj nhu
da néu & trén, do vay van dé dit ra 13 1am thé nao c6 thé dy doan duge trude séi niéu
quan kham dé co thé co ké hoach diéu tri v6i hiéu qua cao nhét, va do toan dd cia
Wang co nhiéu diém kha thi trong diéu kién & Viét Nam cho nén chung t6i dat ra cau
hoi: “Toan db ctia Wang c6 thé ap dung tai co sé ciia chung t6i trong dir doan soi kham
hay khong? Va néu thay doi mot sé yéu td trong toan dd nay bang cac yéu tb phu hop



v6i diéu kién thuc té & co s nghién ctru ndi riéng va & Viét Nam néi chung thi liéu
toan d6 voi cac yéu t méi nay cé thé str dung dé dy doan soi kham hay khong?”. Can
ctr trén thyc té d6, chung t6i thue hién nghién ciu dé tai “Panh gia két qua ndi soi
tan s6i niéu quan va ing dung toan dd6 Wang trong du do4n séi ni¢u quan kham”,
nham 2 muc tiéu:

1. Nghién ciru ddc diém bénh Iy va danh gid két qud néi soi tdn séi niéu quan.

2. Ddnh gid két quad irng dung todn dé Wang trong dy dodn séi niéu qudn kham.

CHUONG 1
TONG QUAN

1.1. CAU TRUC CUA NIEU QUAN
1.2. BIEN POI MO HQC TAI THANH NIEU QUAN BI TAC NGHEN DO SOI
NIEU QUAN
1.3. SOI NIEU QUAN KHAM
1.3.1. Dinh nghia

S6i niéu quan kham 13 so6i niéu quan nam & niéu quan trong thoi gian dai, giy
ra nhitng thay d6i viém man tinh & niéu mac niéu quan quanh vién soi va tir d6 gy qua
san biéu mo ciling nhu ting sy phu né niéu quan. S6i kham gay tic nghén niéu quan
trong mot thoi gian dai, dan téi than & nude, nhiém khuan duodng tiét niéu va suy than.
Trong diéu tri soi niéu quan thi tan so6i ngoai co thé va ndi soi nidu quan tan soi 14 hai
phuong phap diéu tri xam 14n t6i thiéu nhung dem lai két qua diéu tri cao. Tuy nhién,
ty 1& thanh cong ciia tan so6i ngoai co thé séi niéu quan kham thap do cic manh soi v
ra bam dinh vao niéu mac ma khong thai ra ngoai va cac manh nay hap thy ning luong
khién cho luc tic dong khong thé tién sdu vao trung tm vién soi. Con ddi voi ndi soi
niéu quan dé tan soéi niéu quan kham tiéu ton nhiéu thoi gian hon soi niéu quan khong
kham. Diéu nay lam ting nguy co bién ching trong phau thuat dic biét nghiém trong
1a gay thing niéu quan va nhd bt niéu quan. Ngoai ra, so6i niéu quan kham gy xodn
vin niéu quan va gap goc niéu quan qua muc, thém vao dé 1a nhimg polyp viém xuit
hién bao phii liy soi niéu quan kham lam han ché phau truong. Nhiing bat lgi d6 gay
kho khin cho qua trinh noi soi niéu quan, ong soi niéu quéan cé thé di lac duong ra khoi
niéu quan hoic day din duong c6 thé di lac vao 16p dudi niém mac phu né cta niéu
quan bao quanh vién soi.
1.3.2. Co ché hinh thanh séi kham

S6i niéu quan kham duoc hinh thanh do qua trinh viém va phu né thanh niéu
quan xung quanh vién s6i. Nhirng nghién ctru vé mé bénh hoc cho thiy viém man, xo
hoa t6 chirc k&, qua san biéu md dudng niéu & vi tri so6i kham. Kenya Yamaguchi



(1999) d nghién ctru vé hinh anh dai thé va vi thé clia ton thuong niéu quan tai vi tri
s0i niéu quan kham. T4c gia phan loai thanh 2 nhom: nhom 1 c6 hinh anh dai thé 1a
phu né, ton thuong dang nang bao quanh vién s6i va hinh 4nh vi thé 13 t6n thuong phu
né dudi niém mac véi sy xam nhdp cua cac bach cau tir muc do it t¢i nhiéu; nhom 2
c6 hinh anh dai thé 13 cic nhung mao va hinh anh vi thé 13 trung mé hinh c6t dugc pha
bdi cac 16p té bao chuyén tiép. Hon nita, nhitng vién soi c6 kich thudce 16n ¢6 xu hudng
ndam & niéu quan trong mot thoi gian dai do it kha ning duoc thai ra ngoai dudng tiét
ni¢u mot cach tu nhién, sy de €p cua vién soi tai thanh ni¢u quan gay ra thiéu mau cuc
b0, dan t&i su xo hoda va phu né niéu quan hodc mot sb nghién ctru khac nhan dinh réng
viém do phan tng mién dich giita niéu mac va thanh phan cta vién séi. Ngoai ra, phan
g viém man tinh tai thanh niéu quan do s6i bat dong va kich thich kéo dai co thé gay
ra su di chuyén dudi niém mac va hinh thanh biéu mé trén soi, xuat hién da thuong ton
dang polyp & niéu quan trén va dudi soi, hep niéu quan do pht né niéu quan hinh ban
cau. Khi s6i bam dinh vao thanh niéu quan thi gy than & nudc va niéu quan gap khuc,
tang nhu dong, phan tng viém man tinh quanh vién séi cang trim trong hon, hau qua
lam tang sy bam dinh ni¢u mac vao vién soi va lam do & nudc cua than tang thém.
1.3.3. Triéu chirng 1am sang

1.3.4. Can lam sang

1.3.5. Chan do4n séi niéu quan kham

Cac nha niéu khoa da dua ra nhiéu khai niém dé xac dinh niéu quan kham.
Tuy nhién, c6 ba cach xac dinh soi niéu quan kham dugc nhiéu tac gia chap nhan
nhat.

Tha nhét, theo Binbay (2011), Yang (2012), Nozumi (2025) s6i niéu quan duoc
goi 12 kham khi né nam & mét vi tri trong niéu quan it nhat 2 thang. Tuy nhién Mugiya
(2004) cting nhan dinh 1a kh6 khan trong vi¢c tinh toan chinh xac khoang thoi gian séi
nam trong niéu quan, tac gia xac dinh khoang thoi gian mot cach twong ddi nay bang
cach phan tich céc triéu chimg 1am sang nhu dau thit lung, tiéu mau dai thé hodc vi
thé. P6i voi dinh nghia lién quan t6i thoi gian so6i ndm & niéu quan, Abat (2021) nhan
thdy rang that kho dé xac dinh chinh x4c ngay dau tién vién so6i xut hién ¢ niéu quan
bdi vi cé nhitng bénh nhan khong xuat hién triéu chimg hodc tridu ching thoang qua
khién bénh nhan khong nhé thoi gian bi s6i niéu quan.

Thu hai, theo Abat (2021), Wang (2021), Chandhoke (2020), Yoshida (2017),
Kamal Moufid (2013), Morgrntaler (1990), séi ni¢u quan kham dugc xac dinh khi
khong thé dua day dan &i nude c6 kich thude 0,035 inch ngugc dong vugt qua vién soi
ni€u quan trong 1an thue hién dau tién, dudi sy quan sat truc tiép khi noi soi ni€u quan
hodc dudi su quan sat trén mang hinh C-arm.

Cudi cung, theo Degirmency va cong su (2012), Sarica (2014), Elibol (2017),



s0i kham khi khong thay thudc can quang ¢ doan niéu quan dudi soi trén phim niéu dd
tinh mach hodc trén phim chup cit 16p hé tiét niéu co6 thude can quang.

Trén thuc té, khi ap dung don 1¢ mdt trong ba cach dinh nghia vé $6i niéu
quan kham nhu trén chi cho mot ty 1€ chinh xac nhat dinh. Do d6, mot sb tac gia
nhu Mugiya (2004), Sinha M (2004), Yamashita S (2022) da két hop hai hoic ba
dinh nghia dé ting tinh chinh x4c khi x4c dinh s6i kham. Ngoai ra, Tran T.Y (2019),
Iwahashi (2024) xac dinh so6i s6i niéu quan kham thong qua sy quan sat nhirng bién
ddi cua niéu quan tai vi tri s61 nhu phu né niéu mac, thuong ton dang polyp & ni¢u
quan va su bam dinh cua ni¢u mac vao vién soi.

1.4. LICH SU NGHIEN CUU VE SOI NIEU QUAN KHAM

1.5. NQI SOI NIEU QUAN PIEU TRI SOI NIEU QUAN KHAM
1.6. TOAN PO WANG DU POAN SOI NIEU QUAN KHAM
1.6.1. Khai niém vé toan do

1.6.2. Trinh ty xiy dwng toan dd

1.6.3. Toan d6 Wang

Wang va cong sy da thuc hi€én mot nghién ctru hdi ctru trén 296 bénh nhan c6
s01 ni¢u quan don doc dugc diéu tri bé“tng ndi soi niéu quan nguoc dong tan séi tai bénh
vién Pai hoc T6 Chau, Trung Qudc tir 6/2020 dén 5/2021.Téc gia chia bénh nhan thanh
2 miu. Mau 1 bao gom 214 bénh nhén tir 6/2020 dén 3/2021 duogc st dung dé xay dung
toan d6. Mau 2 bao gém 82 bénh nhan tir 4/2021 dén 5/2021 duoc sir dung dé kiém
dinh toan d6. Cac mau déu duoc phan thanh 2 nhém: s6i ni€u quan kham va soi niéu
quan khong kham. Soi niéu quan kham dugc x4c dinh trong phau thuat ndi soi nguge
dong str dung dng soi niéu quan ban cing. Theo do, soi niéu quan kham khi khong dua
dugc day dan 4i nudc 0,035 inch vugt qua vién soi & lan thue hién dau tién.

Cac yéu td duoc sir dung dé du doan soi niéu quan kham trudce phﬁu thuat bao
gdm tudi bénh nhén, gi6i tinh, tién st bénh, tién st diéu trj s6i niéu quan cung bén, vi
tri s0i, bén bi s6i, d6 & nuwdc than, duong kinh téi da soi, dién tich toi da mat cat ngang
s0i, thé tich soi, ty trong cua s6i (HU) va do day tbi da thanh niéu quan tai vi tri soi.
Céc thong sb nay dugc xac dinh trén phim chup cat 16p vi tinh hé tiét niéu khong st
dung thudc can quang. Cac yéu td ciia cac mau duge so sanh bang phép thir Mann-
Whitney U va chi binh phuong. Bién lién tuc dugc tinh bang gia tri trung binh, bién
phan loai dugc tinh bang phan trim. Céc yéu t6 c6 ¥ nghia théng ké trong phan tich
hdi quy logistic don bién duoc dua vao phan tich hdi quy logistic da bién. Cac bién co
¥ nghia thng ké véi p < 0,1 dugc chon Iya. Dya vao hé s6 hoi quy cua cac bién nay
dé xay dyng toan d6 du doan soi niéu quan kham. Puong cong ROC va dién tich dudi
duong cong ROC dé danh gia d6 chinh xac va sy phu hop véi thuc té 1am sang cia
toan do. Pudng hiéu chuan dugc st dung dé danh gia sy twong hop cua toan do va



thuc té 1am sang.

Points

Age

Hydronephrosis

Ipsilateral stone treatment history

UWT max

Total Points

Risk of impaction S T —— v —
005 01 02 04 06 08 09 095
Fig. 2 Preoperative nomogram for predicting patients with impacted stone

Hinh 1.29. Toan d6 Wang du doan s6i niéu quan kham truéc phau thuét

Nghién ciru nay cho thdy d6 chinh xac cia toan d6 dugc xay dung 14 0,915 va
toan d6 kiém dinh 1a 0,882. Phan tich dudng cong hiéu chuan cho thay toan do c6 sy
trong hop manh véi thuc t& 1am sang. Phan tich duong cong quyét dinh cho thiy toan
dd c6 loi ich cao hon so véi chi ding yéu t6 do day thanh niéu quan 16n nhat tai vi tri
s01 & moi x4c suat khao sat.

CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
Déi tuong nghién clru: Ho so bénh 4n ctia bénh nhan duoc ndi soi tan soi niéu quan
béng laser Ho:YAG tai Bénh vién Truong Pai hoc Y - Duoc Hué tr thang 3 nam 2023
dén thang 4 nam 2025
2.1.1. Tiéu chuén chon ddi tweng nghién ciru
HO so bénh 4n cua bénh nhan véi cac diéu kién:
Bénh nhan duoc ndi soi tan s6i niéu quan bang laser Ho:YAG va dugc ghi nhan
1a c6 thé tiép can dugc soi1 khi ndi soi ni¢u quan.
C6 tai kham 1an 1 sau phiu thuat 1 thang va c6 thé kém 1an 2 sau phau thuat tir
2 thang
D0 tudi tir 20 dén 85 tudi
Chi s6 ASA <3 [18],[109].
2.1.2. Tiéu chuén loai trir
Ho so bénh an cua bénh nhéan véi cac thong tin:
Bénh nhén c6 tién sit phau thudt hep niéu quan cung bén bi séi niéu quan
Bénh nhén séi niéu quan 2 bén dong thoi



Ho so khong c6 day du thong tin vé 1am sang va cin lam sang

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru
Phuong phép nghién ctru: hoi ctru thuan tap
2.2.2. C& mau nghién ciru
Cong thirc tinh c& mau:
. Z{_q X 52(1 —p)
V61 khoang tin cay 95%, thi a = 0,05 va Zo,975 =1,96
d 12 sai s6 cho phép (chon d =0,1)

p 1a ty 1€ so1 ni€éu quan kham
Theo nghién ctru phan tich tong hop da trung tdm ciia Jaap D. Legemate va cs (2017)
trén hon 11000 bénh nhén so6i ni€u quan cta 114 trung tdm cia 32 nudc , bdo cédo ty 1€
so1 niéu quan kham 31%.
C& mau duoc tinh nhu sau:
1,96% x 0,31(1-0,31)
n= = 82,2
0,12

Vay ddi tuong nghién ctru cin c6 nhiéu hon 82 trudng hop.

Trong nghién ctru ndy, chiing t6i chon sai s6 cho phép d = 0,1 nham udc luong ty 1é
v6i do chinh xac chap nhan duge, phi hop véi kha ning thu thap sé liéu trong thoi
gian nghién ctru va diéu kién c& mau tai co s nghién cuu.

2.3. CAC BUOC TIEN HANH NGHIEN CUU

2.3.1. Nghién ciru dic diém bénh 1y va danh gia két qua ndi soi tan séi niéu quan
2.3.1.7. Tiéu chudn chén dodn séi ni¢u qudn kham trong nghién ciru

Tiéu chuin xac dinh soi niéu quan kham dua theo tiéu chuan xac dinh so6i niéu quan
kham cia Wang: So1 niéu quan kham duogc xac dinh khi khong thé dua duoc day dan
(guidewire) ai nudc, kich thude 0,035 inch vuot qua vién soi niéu quan & 1an thyc hién
dau tién khi ndi soi niéu quan.

2.3.1.8. Bing phin logi ton thwong niéu quin SMART

Ghi nhan cac ton thuong niéu quan khi ndi soi niéu quan. Bang phan loai danh gia 4
t6n thuong chinh: phii né niém mac niéu quan, thuong ton dang polyp & niéu quan, soi
bam dinh niém mac, hep ni¢u quan.

2.3.1.9. Chia nhom nghién cvru

Bénh nhan duoc chia thanh 2 nhém séi1 ni€u quan kham (nhém 1) va séi ni€u quan
khong kham (nhom 2) dua vao két qua danh gid trong phau thuat.

So sanh sy khac biét cta cac yéu t6 1am sang, can 1am sang va danh gia ton thuong



niéu quan trong phau thuat theo phan loai SMART ctia 2 nhom séi kham va séi khong
kham.
2.3.1.13. Phan tich cdc yéu to dw dodn séi niéu qudn khim
Thyc hién héi quy logistic don bién, da bién tim yéu t6 du doan s6i kham
Cic yéu t6 lién quan dén dic diém l1am sang bénh nhin
Tudi, Gidi tinh, Nghé nghi¢p, Noi ¢, BMI, Chi s6 ASA, Tién sir bénh, Tién st phéu
thuat soi than, so1 ni€u quan, Thoi gian méc bénh soi niéu quan, Triéu chiing l1am sang
Cic yéu t6 lién quan dén két qua cin 1Am sang ciia bénh nhén
Chi sb creatinin huyét thanh, Mirc d6 loc cau than, CRP huyét thanh trudc phéu thuat,
Cay nudc tiéu duong tinh trudc phau thuat, Dién tich mat cat ngang soi, Thé tich soi,
Vi tri s61, Muc do & nudc cua than, Do day thanh ni€u quan tai vi tri so61 ni€u quan
Ty trong soi
Cic yéu to dy doan lién quan dén cac ton thwong niéu quan phat hién trong phiu
thuat theo phan loai SMART
Phu né niém mac, Thuong ton dang polyp ¢ niéu quan, Séi dinh niém mac, P§ chat
nié¢u quan
2.3.1.14. Nghién ciru moi lién quan giita dp day thanh niéu quén va séi niéu qudn
khdam
Tinh chinh xic ciia thong so6 do day thanh niéu quin dé du doan séi niéu quan
khiam
Str dung dudng cong ROC dé tinh gia tri diém cit, d6 nhay, d6 dic hiéu va gia tri dién
tich dudi dudng cong AUC (tinh chinh x4c ciia thong s6) ctia d6 day thanh niéu quan
Méi lién quan giira do day thanh niéu quan tai vi tri sbi, cac bat thwdng niéu quan
phat hién khi ndi soi va két qua diéu tri
2.3.2. Danh gia két qua wng dung toan do Wang dé du doan séi niéu quan kham
2.3.2.1. Ung dung todn do Wang trong dw dodn séi niéu qudn khdim
2.3.2.2. Kiém dinh tinh xdc ciia todn dé Wang trong dw dodn séi niéu quin khim
Tinh d¢ chinh x4c cua toan d6 Wang: Str dung dudng cong ROC dé tinh diém
cit, 40 nhay, do dic hiéu va gia tri dudi duong cong AUC
2.3.2.3. Phan tich cdc yéu té dw dodn séi ni¢u qudn kham va xdy dwng todn do hi¢u
chinh phii hop véi diéu ki¢n co sé nghién civu
Chon céc yéu td ¢6 y nghia thong ké trong phén tich hdi quy don bién théa man
diéu kién:
+ Tuong dong hodc c6 thé thay thé 4 yéu td trong toan do Wang (vi du: do @
nuéc thin theo 4 cap do trén phim cét 16p vi tinh thay cho d6 & nudc than cia Wang).
+ Phu hop voi viée ung dung thyc tién tai co s& nghién ctru
Phan tich hoi quy da bién cac yéu t6 dugc chon & trén



Str dung 2/3 s6 liéu dé xay dung toan do hiéu chinh

Str dung 1/3 s6 liéu con lai dé kiém dinh mo hinh, tinh toan do chinh xéc, diém
cat, do nhay, do dac hiéu toan dd hiéu chinh

Kién nghi thyc hién cac nghién clru da trung tdm dé kiém dinh toan dd hiéu
chinh
2.4. BIEN SO NGHIEN CUU
2.5. XU LY SO LIEU NGHIEN CUU

Xtr 1y s6 liéu theo phan mém SPSS 20.0.

So sanh trung binh cua cac bién dung phép kiém Student t test, hoic Mann-
Whitney U tuy theo phan phdi ctia bién sd, va st dung phép kiém t Student, Chi square/
Fisher’s Exact cho so sanh ti 1¢ giira 2 hay nhiéu nhom.

Phén tich hdi quy da bién logistic trong du doan soi niéu quan kham ¢ bénh
nhan dé xac dinh yéu té doc 1ap tién doan séi niéu quan kham.

Str dung dudng cong ROC dé tinh gia tri diém cit, do nhay, do dac hiéu va do
chinh xac cua thong s6 do day thanh ni¢u quan tai vi tri séi ni€u quan.

Str dung dién tich duéi dudng cong ROC (AUC) dé so sanh kha ning Gng
dung ctia toan d6 Wang vai két qua nghién ciru thuc té vé ty 18 soi niéu quan kham.

C6 y nghia thong ké khi p < 0,05.

2.6. PAO PUC NGHIEN CUU

bPé cuong nghién ctru da dugc HoO1 déng Pao duc trong Nghién ctru Y Sinh hoc
ciia Trudng Pai hoc Y Dugc — Pai hoc Hué thong qua (giéy chép thuan s:
H2023/033, ngay 30/3/2023) va duoc Bénh vién Truong Dai hoc Y Dugc Hué cho
phép tién hanh sau khi xem xét toan dién cac yéu t6 lién quan dén dao dirc va chuyén
mon.

CHUONG 3
KET QUA NGHIEN CUU
Nghién ctru dugc thuc hién trén 157 bénh nhan séi ni¢u quan dugc diéu tri noi
soi niéu quan tan soi tai khoa Ngoai Tiét niéu — Than kinh, Bénh vién Truong
Pai hoc Y — Dugc Hué, tir thang 3 nam 2023 dén thang 4 nam 2025. Trong d6
c6 62 (39,5%) truong hop séi ni¢u quan kham va 95 (60,5%) truong hop séi ni¢u
quan khong kham.



3.1. PAC PIEM BENH LY, TY LE SOI KHAM O BENH NHAN SOI NIEU QUAN
3.1.3. Pic diém cin lam sang
3.1.3.6. Mirc d§ i nwdc ciia thin trén phim chup cdt I6p vi tinh hé tiét nigu

Do r nudc
po4 M 25%

oos [ 14
oo> | s

Ty 16
0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0%

Biéu dd 3.8. Phin d6 & nudc than trén phim chup cit 16p vi tinh hé tiét niéu

Béang 3.12. Phan d§ & nudce than theo Wang

Do & nwde than theo Wang n (than) %
b6 0 86 54,8%
bo 1 45 28,7%
bo 2 26 16,6%
Tong 157 100%

Than &t nude do 1 trén phim cit 16p vi tinh hé tiét niéu va than & nude do 0 theo
Wang chiém ty 1¢ cao nhét (hon 50%). Than & nudc nhiéu (do 3, do 4 trén phim cat
16p vi tinh va d6 2 theo Wang) chiém ty 1¢ thap nhat.
3.1.3.10. D day thanh niéu qudn tai vi tri soi
Bang 3.15. Do day thanh ni€u quan tai vi tri soi

Do day thanh ni€u quan tai vi tri séi
Nho nhat 1,9 mm
Lén nhat 7,8 mm
Trung binh 39+1,2 mm

D0 day thanh ni¢u quan khé 16n so véi d§ day binh thuong ctia niéu quan




3.1.4. Panh gia trong phiu thuat
3.1.4.1. Ty 1¢ s6i niéu qudn kham phdt hién trong phéu thugt
Bang 3.18. Ty 1€ s61 ni€u quan kham

Phan loai séi niéu quan n (bénh nhan) %

S61 niéu quan kham 62 39,5%
Soi ni¢u quan khong kham 95 60,5%
Tong 157 100%

Ty 18 s6i niéu quan kham chiém hon 1/3 téng s6 s6i niéu quan trong nghién ciru
3.1.4.2. Tén thwong phdt hién khi soi nigu qudn theo phin loai SMART
Bang 3.19. Ton thuong niéu quan theo phan loai SMART

Dac dlff{n ton?thu’(mg Chung Khim Kh?ng p
niéu quan kham

Phu né niém mac niéu

quan (%)

Do 0 27,4% 12,9% 36,8% p <0,0001
bo 1 59,2% 62,9% 56,8%

Do 2 13,4% 24.2% 6,3%

Chi-Square test

Thuong ton dang polyp &

ni¢u quan (%)

Do 0 88,5% 71,0% 100% p <0,0001
bo 1 11,5% 29,0% 0%

Chi-Square test

Soi dinh niém mac (%)

Do 0 36,9% 4,8% 57,9% p <0,0001
bo 1 34,4% 24.2% 41,1%

Do 2 28,7% 71,0% 1,1%

Chi-Square test

D0 chat ni€u quan (%)

bo 0 58,6% 56,5% 60,0% p=0,672
bo 1 35,0% 38,7% 32,6%

Do 2 6,4% 4,8% 7,4%

bo 3

Fisher Exact Test

Trong 4 yéu t6 ton thuong niéu quan theo phan loai SMART thi ¢6 3 yéu t6
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li€n quan té1 séi niéu quan kham bao g(‘Sm do phu né cua niém mac niéu
quan, thuong ton dang polyp & niéu quan, sy bam dinh niéu mac véi soi niéu
quan.

3.2. UNG DUNG TOAN PO WANG TRONG DU POAN SOI NIEU QUAN
KHAM

3.2.3. Ung dung va kiém dinh tinh chinh x4c ciia toin d6 Wang

3.2.3.1. Tong diém theo todn d6 Wang

Bang 3.33. Diém Wang

Chi so Két qua
Thap nhat 32
Piém sé Wang Cao nhat 182
Trung binh 85,2 +30,1
UGc doan ty 1€ soi niéu quan kham 0,4+ 0,3 (0,05 —-0,95)
trung binh

Piém Wang trong nghién ctru phan bd rong, trung binh khoang 85 diém va ty
1€ du dodn so1 kham trung binh khoang 40%.
3.2.3.2. Di¢n tich dwéi dwong cong ROC (AUC) cua soi niéu qudan kham theo todn
do Wang

ROC Curve
10

0,5

Sensitivity

0o T T T
0,0 02 0,4 0,6 0,8 10

1 - Specificity

Hinh 3.2. D6 chinh x4c cta toan d6 Wang
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Bang 3.34. Do chinh x4c cua toan d6 Wang
Dién tich AUC Khodang tin cidy 95% p
0,880 0,83 - 0,93 p <0,0001
Toéan dd Wang c6 kha nang dy doan tdt s6i nidu quan kham. BJ tin cdy hep va

déu nam trén 0,3 cung ¢ thém do tin cay va kha nang dy doan manh mé cua toan dd.
Bang 3.35. Diém cit toan dd Wang

Piém cit toan do A Do dic Gia tri dw Gia tri du
D9 nhay in . A
Wang hi¢u doan dwong doan am
83,75 88,7% 74,7% 69,6% 91,0%

Véi diém cat 83,75; toan do c6 kha niang dy doan diing cac truong hop soi niéu
quan kham 1a rat cao va kha nang phat hién cac truong hop khong phai soi niéu quan
kham chép nhan duoc.
3.2.3.3. Moi lien quan diém Wang va két quad diéu tri ndi soi ni¢u quén tdin séi

Bang 3.36. Moi lién quan diém Wang va két qua diéu tri

Két qua diéu tri Wang < 83,75 | Wang > 83,75 p
Thoi gian phau thuat (phat) 30 (IRQ: 15) 35 (IRQ: 10) | p=10,019
Mann-Whitney Test

.; ) .| Do 1 85,9% 55,7%
Bién chimg trong mb 1 11,5% 35,4% p < 0,0001
theo Satava Do 2b 2,6% 7.6%
Fisher’s Exact Test : ’ ’

bo 3 0% 1,3%

Ty 1¢ sach soi trong phau thuat 87,2% 77,2% p=0,103
Chi-Square Test
Sbt sau phau thuét 1,3% 5,1% p=0,367
Fisher’s Exact Test
Tiéu mau thoang qua 23,1% 38,0% p = 0,043
Chi-Square Test
Tiéu mau kéo dai 2,6% 7,6% p=0,276
Fisher’s Exact Test
Ty I¢ sach soi sau 1 thang 91,0% 70,9% p = 0,001
Chi-Square Test
Hep ni€u quan 0,0% 7,3% p=0,243
Fisher’s Exact Test

Trong cac yéu té danh gia két qua diéu tri, nhom c6 diém cit toan do 16n hon
83,75 c6 ty 1€ sach soi sau 1 thang thép hon, ty 1¢ tiéu méau thoang qua cao hon va ty
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1¢ bién chtirng d6 2,3 cao hon so v61 nhém c¢o6 gia tri diém cét nho hon 83,75. Cac yéu

t6 khac khong c6 su khac nhau c6 ¥ nghia thong ké.

3.2.4. Nghién ciru cac yéu t6 du dodn s6i niéu quan kham phu hep véi diéu

kién co s& nghién ciu va xay dung toin do hiéu chinh

Bang. 3.38. Phan tich hdi quy da bién cac yéu t6 phu hop véi co so nghién ctru
dé dyu doén s6i niéu quan kham

i Pa bién
Bién du doan
OR 95% Cl p
Tubi 1,05 1,00 - 1,10 p=0,057
Nghé nghiép 2,24 0,61 —8.,28 p=0,228
Thoi gian tir khi ¢ tri¢u ching 1,01 1,00 —1,01 p =0,016
dén phau thuat
D0 r nudc than trén phim cat 2,11 1,13—-3,94 p =0,019
16p vi tinh hé tiét niéu
Do day thanh ni¢u quan tai vi tri 4,39 2,42 — 17,96 p <0,0001
sO1 ni¢u quan
Duong kinh niéu quan trén soi 1,17 0,86 —1,58 p=0,325
Ty 1€ dudong kinh ni¢u quan trén 0,64 0,26 — 1,60 p=0,341
va dudi so1 ni¢u quan
Thé tich s6i niéu quan 1,00 0,99 — 1,00 p=0,651
Dién tich mat cit ngang s61 NQ 1,03 0,96 -1,10 p=0,424

Céc yéu to du doan so61 ni€u quan kham la thoi gian tir khi 6 triéu ching

dén phau thuat, d6 & nude than trén phim cat 16p vi tinh hé tiét niéu, dd day thanh

niéu quan tai vi tri séi niéu quan
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Diém — —
0 20 40 60 80 100
UWT (mm) , , ‘ , ) , )
1,9 3 4 5 6 7 7.8
Do i nwéce than
1 2 3 4

Thoi gian triéu chirng  +— y ‘
4 100 300 500 800

120 140 160 180

Téng diém
0 20 40 60 80 100
. . + + + + + + + + + +
Xac suat 001%  0,06%  032%  182%  061%  37,85% 77,72% 9523%  9913%  99,85%
Hinh 3.4. Toan do6 hi¢u chinh

Toan d6 nay sir dung lai tiéu chi d6 day thanh niéu quan trong toan d6 Wang, do
r nude da duoc thay bang dya vao hinh anh CT, dang duoc st dung phd bién ¢

co s nghién ctru, va mot ti€u chi mai 1a thoi gian triéu chimg.

Bang 3.39. Do chinh xéc cta toan do hiéu chinh
Dién tich AUC CI95% p
To4an do hi€éu chinh 0,898 0,85 —0,947 p <0,0001
. ROC Curve
-E 0,61 J:
| | 1I - Speciﬁcitly | I

Hinh 3.5. D0 chinh x4ac cua toan d6 hiéu chinh
Toan d6 hiéu chinh c6 do chinh xac cao
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Bang 3.40. D6 nhay va do dac hiu cua toan dd hiéu chinh

Piém cit toan do hiéu chinh Do nhay Do dac hiéu
40,85 87,1% 81,1%

V&i diém cét 40,85; toan d6 hiéu chinh c6 kha nang dy doan dung cac
truong hop soéi ni¢u quan kham va kha nang phat hién cac truong hop khong phai

s0i niéu quan kham rét cao.
CHUONG 4
BAN LUAN

4.1. NGHIEN CUU PAC PIEM BENH LY VA PANH GIA KET QUA NOI SOI
TAN SOI NIEU QUAN
4.1.3. Pic diém cin lAm sang
4.1.3.5. DY wr nwoc thdn va sw gian rong niéu quan do soi

Do v nwoc thin

U nudc than 1a mot trong nhitng hau qua thudng gip do soi niéu quan gy ra,
phan anh tinh trang tiac nghén va anh hudng 1én chirc ning bai tiét ciia than. Trong
nghién ctru nay, mirc d¢ r nude than duge danh gia theo hai phuong phap: trén phim
chup cét 16p vi tinh hé tiét niéu khong thube va theo toan d6 Wang. Qua phan tich,
phﬁn 16n bénh nhan déu c6 muc d6 & nude nhe; cu thé phan d0 & nudc than trén phim
cat 1op vi tinh hé tiét niéu ¢ biéu d6 3.8 c6 dén 54,8% & do 1; 28,7% d6 2; 14,0% do6 3
vachi 2,5% & do 4; déng thoi, phan d§ o nudce than theo Wang & bang 3.12 ¢6 54,8%
d6 0; 28,7% d6 1 va 16,6% d6 2. Két qua nay phit hop véi thuc tién 1am sang khi phan
16n bénh nhan dugc phat hién sém nho hinh anh hoc va dugc can thiép trude khi tién
trién ning. Tuy nhién, khi phén tich chi tiét hon giita nhoém soi niéu quan kham va soi
ni¢u quan khong kham, mdt mdi lién quan ro rét duoc thé hién véi su khac biét ¢o v
nghia théng ké cao (p <0,0001). Cu thé, & nhoém soi kham, ty 1€ bénh nhan c6 muc do
u nudc cao hon (do 3 va do 4) lan luot 14 25,4% va 3,2%, trong khi & nhém soi khong
kham chi 13 6,2% va 2,1%. Ddng thdi, nhom soi khong kham cé dén 71,6% & do 1,
vuot xa so voi nhom soi kham chi 29,0%. Diéu ndy phan anh rd rang, sy & nude ning
ctia than c6 lién quan mat thiét dén kha niang xuat hién soi kham trong niéu quan. Két
qué twong ty ciing dugc ghi nhan khi phan tich d6 & nudc than theo toan d6 Wang:
nhom s61 khadm co6 ty 1€ bénh nhan & d6 2 (ndng nhét theo phan loai nay) 1én t&1 29,0%
s0 véi chi 8,4% & nhom khong kham. Su khac biét ndy ciing c¢6 ¥ nghia thong ké (p <
0,0001). Nhitng phat hién trén cho théiy r0 rﬁng, mirc d§ 0 nudce than ting cao 1a mot
yéu t6 tién lwong manh mé cho nguy co s6i bi kham vao thanh niéu quan. Vé mit sinh
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1y bénh hoc, so6i kham ton tai 1au ngdy trong niéu quan, s& gy tic nghén dong chay
nuée tiéu tir than xudng bang quang. Sy tic nghén nay lam ting ap luc trong hé thong
dan niéu nguoc dong, dan dén & nude than, gidn dai — bé than va cudi cung 13 tén
thuong ciu tric mo. Ngoai ra, cac nghién ciru trude diy ciing ghi nhan riang, & nuéc
than mirc d§ ndng thudong phan &nh mot qua trinh tac nghén kéo dai, tr do lam tang
nguy co bién chimg, bao gdm ca nhiém trung, mét chirc ning than. Trong nghién ctiu
ctia Yoshida (2017), Wang (2021) va Ozbir (2019) ciing thé hién su twong quan chit
ch€ gitra d§ U nudc than va sé1 ni¢u quan kham; trong khi do, nghién ctru Chandhoke
(2020) lai khong thiy su khac biét c6 ¥ nghia thong ké giira s6i kham va soi khong
kham.
4.1.3.6. Dy day thanh niéu qudn tai vi tri soi

Trong bdi canh diéu tri soi niéu quan hién nay, viéc nhan dién sém céc yéu td
nguy co du bao soi kham déng vai trd vo ciing quan trong, giup dinh huéng chién lugc
can thiép phu hop, giam ty 1¢ that bai va bién chiing trong ndi soi niéu quan. Mot trong
nhitng chi s6 hinh anh hoc dang tin cdy dugc quan tdm gan day 1a ¢ day thanh niéu
quan tai vi tri séi, von duoc xem nhu mot biéu hién gian tiép cua tinh trang viém man
tinh va ton throng mé do soi gay ra.Trong nghién ciru ndy, d day trung binh cta thanh
ni€u quan tai vi tri séi dugc ghi nhan Ia 3,9 = 1,2 mm; dao dong tr 1,9 mm dén 7,8
mm. Khi khao sat theo dic diém cua soi, s6 liéu cho thay do diy ¢ nhoém soi kham 1a
4,7 mm; cao hon rd rét so vo1 nhom soé1 khong kham 3,3 mm, vt sy khac biét co y
nghia thong ké (p < 0,0001). Két qua nay cho thay rd mdi lién quan chit ché gitra d6
day thanh niéu quan va kha nang soéi bi kham vao niém mac niéu quan. Co ché giai
thich cho hién twong nay xuat phat tir dic diém sinh 1y bénh cta séi kham. Khi soi t6n
tai kéo dai tai mot vi tri trong ni¢u quan, vién soéi gay ra hi¢n tugng viém man tinh, phu
né niém mac, tang sinh t6 chirc xo va hoai tir t& bao vi thé. Tat ca nhiing bién d6i mo
hoc nay dan dén sy day 1én bat thuong cta thanh niéu quan. Chinh tinh trang viém man
va xo hoa khién vién s6i dan dan kham vao 16p niém mac, lam mét ranh gio1 10 rét
giita s6i va thanh niéu quan, khién viéc tan soi, boc tach va gip séi qua noi soi tré nén
kho khian, tham chi c6 nguy co gy ton thuong thanh niéu quan. Ngugc lai, & nhom séi
khong kham, phan tng viém thudng nhe va it kéo dai hon. So6i c6 thé di chuyén hodc
bi téng xuét ty nhién, do do khong tao ra ton thuong man tinh lIén thanh ni€u quan.
Diéu nay 1y giai tai sao d6 day thanh niéu quan trong nhom nay thap hon dang ké.
4.1.5. Danh gia trong phiu thuit
4.1.5.1. Phat hién soi niéu qudan khdam khi ndi soi niéu quan

Trong nghién ctru cia ching to1, ty 1€ sé1 ni¢u quan kham duogc ghi nhan 1a
39,5% (62/157 truong hop), nghia 1a gan 4 trén 10 bénh nhan khi phiu thuat ndi soi
tan s6i phat hién tinh trang soi bam chat vao thanh niéu quan. Con s6 nay phan dnh
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thuc té 1am sang réng sO1 ni¢u quan kham 1a loai sé1 thuong gap, dac biét & nhom bénh
nhan co6 thoi gian ton tai soi kéo dai va kém theo cac yéu td nguy co nhu viém man
tinh niém mac ni€u quan, duong kinh ni€u quan trén soi gian 1én, d§ day thanh niéu
quan tdng. So sanh v4i cac nghién ctru khac, ty 1€ sé1 ni€u quan kham trong nghién ctru
& mirc trung binh so v&i cac nghién ctru vé so6i kham trong nhitng nim gan day. Sy
khac biét giita cac nghién ctru c6 thé giai thich bai nhiéu yéu t6: dic diém dan sb bénh
nhan, hé thong y té, kha ning tiép can y té, va tiéu chuan dinh nghia s6i kham. Ngoai
ra, k¥ thuat va kinh nghiém phau thuat vién ciing anh huéng dén ty 1é phat hién soi
kham trong phau thuat. Y nghia lam sang cua ty 1& 39,5% trong nghién ciru ctia chung
t6i 1a mot ty 1¢ dang chua ¥, vi s6i kham thudng lién quan dén thoi gian phiu kéo dai,
nguy co thung niéu quan cao hon, va kha ning sot séi sau phau thuét noi soi tan soi
ni¢u quan. So sanh vdi cac nghién ctu lién quan td1 so1 ni€u quan thi ty 1€ phat hién
sOi niéu quan trong cac nghién ctru nay ciing chiém ty 18 kha cao, dao dong tir 30%
dén 60%.
4.1.5.2. Ton thwong phdt hién khi soi niéu qudn theo phin loai SMART

Dua trén nghién ctru vé s0i niéu quan, co thé nhan dinh réng ton thuong ni¢u
quan theo phan loai SMART co6 mbi lién quan chat ché voi tinh trang soi tiét niéu, dic
biét 14 soi niéu quan kham. Vé phui né niém mac niéu quan, trong toan bd nhom nghién
ctru, pht né do 1 chiém ty 18 cao nhat (59,2%), tiép theo 1a do 0 (27,4%) va do 2 (13,4%).
Khi so sanh gitra nhoém s6i kham va khong kham, két qua cho thay nhom soi kham c6 ty
1& phii né niing (d6 2) cao hon han (24,2% so v&i 6,3%), trong khi nhom khong kham lai
c6 ty 1& khong phu né (d6 0) cao hon (36,8% so voi 12,9%). Su khac biét nay c6 ¥ nghia
thong ké (p < 0,0001). Piéu nay phu hop véi co ché bénh sinh: so6i kham thuong ton tai
lau trong niéu quan, gay kich thich co hoc lién tuc va phan tmg viém tai chd, dan t6i phu
né thanh niéu quan rd rét hon.Vé thuong ton dang polyp ¢ niéu quan, trong nhém nghién
ctru chung, phan 16n khong xuét hién polyp (88,5%), chi 11,5% c6 polyp. Khi phén tich
theo nhom, soi kham ¢6 ty 1€ polyp cao hon (29,0%) trong khi nhom khong kham hoan
toan khong gip polyp (0%). Su khéc biét ndy cé y nghia théng ké (p < 0,0001). Piéu
ndy goi ¥ rang sy ton tai cia soi trong thoi gian dai khong chi gay viém ma con kich
thich qua san khu tra niém mac, hinh thanh polyp. V¢ s6i dinh niém mac, trong toan
nhom, so6i dinh d6 1 va do 2 chiém ty 1& kha cao (34,4% va 28,7%), cho thdy day 1a hién
tuong thuong gap khi ndi soi ni€éu quan. Tuy nhién, sy khac biét gitra nhom sé1 kham va
khong kham rat rd: s6i kham c6 ty 1¢ dinh do 2 cao gp nhiéu 1an (71,0% so vai 1,1%),
trong khi nhom khong kham chu yéu & do 0 va do 1. Két qua nay c6 y nghia thong ké
manh (p < 0,0001) va phan anh rd ban chat ctia soi kham 14 s6i bam chit vao thanh niéu
quan do qu4 trinh viém, xo hoa man tinh. V& mit 1am sang, cac dic diém ton thuong nay
c6 gia tri tién lugng két qua diéu tri. Phu né va dinh niém mac murc d6 cao thuong doi
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hoi thao tac may ndi soi hodc tan soi can than trong hon, dé tranh thuing hoac rach ni¢u
quan. Sy hién dién ctia polyp c6 thé gy can tré tam nhin va lam ting nguy co s6t manh
s0i. Vé d0 chat cua niéu quan, ca hai nhom soé1 kham va khong kham khong cé su khac
biét c6 y nghia thdng ké (p = 0,672). Ty 1¢ mirc do chat d6 0 va do 1 chiém da s6 ¢ ca
hai nhém, tuy nhién nhém soi khong kham c6 xu hudéng xuét hién nhiéu hon cac mirc
d6 chat cao (d6 2) so véi nhom kham. So sanh vé6i két qua nghién ctru cia Wang (2023)
vé bat thuong niéu quan khi ndi soi tan soi ni€u quan kham thi 41% phu né niéu mac,
22% c6 thuong tdn dang polyp ¢ ni€u quan, 14% niéu mac nhot mau do thiéu méu cuc
bd va 24% ton thwong xo cling niéu quan.
4.2. PANH GIA KET QUA UNG DUNG TOAN PO WANG TRONG DU POAN
SOI NIEU QUAN KHAM
4.2.2. Toan d6 Wang
4.2.2.1. Tinh ikng dung va dp chinh xdc ciia todn do Wang

Trong nghién ctru cua chung t6i tai bénh vién Truong Pai hoc Y Dugc Hué,
diém s6 Wang dao dong tir 32 — 182, trung binh 85,2 + 30,1, twvong tng véi ty 1é du
doan soi kham trung binh 40% (dao dong 5 — 95%). Pay 1a khoang phan b rong, phan
anh tinh da dang ctia bénh nhan vé tudi, tién sir bénh va dic diém soi. Pang chi ¥, dién
tich dudi duong cong ROC (AUC) dat 0,88 (CI 95%: 0,83 — 0,93; p <0,0001), chiing
t6 kha nang phan biét tot giita nhom soi niéu quan kham va séi niéu quan khong kham.
Vi diém cat 83,75; mé hinh dat 46 nhay 88,7% va do dic hiéu 74,7%. Cac gid tri ndy
cho thay toan d6 Wang duy tri hiéu qua du doan cao ngay ca khi 4p dung trén déan sd
bénh nhan Viét Nam, mot bang ching vé tinh khai quat va kha niang Gng dung 1am
sang. So sanh vai két qua nghién ctru gde cia Wang (2021) tai dan sé Trung Qudc thi
d6 chinh x4c cao cta toan d6 & ca 2 nhom xay dung todn d6 va nhom kiém dinh lan
luot 13 0,915 va 0,882. Thém nita véi két qua danh gia ngoai vé toan do trong nghién
clru cuia chiing toi, toan d6 da khang dinh tinh chinh x4c cao cta toan do Wang khi dy
doan so6i nidu quan kham. Pay 1a mot kiém dinh quan trong trén quan thé bénh nhan
ngoai qudc gia, kiém dinh nay giup hoan thién toan d6 Wang trong tmg dung thyc tién
va str dung pho bién. Trong nhiing nam gan day, Qi va cong su (2024) ciing xay dung
nén mot toan do khac dé du doan soi niéu quan kham véi nhiéu théng sé phire tap hon:
dau that lung, ty 1¢ chiéu dai va chiéu rong soi, d0 o nude than, ty trong niéu quan dudi
s01, ty 1€ ty trong ni¢u quan trén va duoi soi, d§ day thanh niéu quan. Toan dd cua Qi1
cling dat dugc do chinh xac 1a 0,907.
4.2.2.2. Lién quan giita diém Wang va két qud diéu tri

Khi phan tich theo gia tri diém cét vai nguong diém 83,75; nhém bénh nhan c6
diém Wang cao biéu hién nhiéu bat loi trong phiu thuat. Thir nhat, thoi gian phau thuat
kéo dai hon (35 phut so v6i 30 phit voi p = 0,019). Thir hai, bién chtng trong phiu

18



thuat theo phan do Satava: do 1 giam (55,7% so v61 85,9%); trong khi cac bién chirng
ning hon (d6 2a, 2b, 3) ting c6 ¥ nghia théng ké (p < 0,0001). Tiép theo, ty 1& sach soi
trong phau thap hon (77,2% so véi 87,2%) va sau 1 thang cang chénh 1éch 5 rét (70,9%
s0 vo1 91%; p=0,001). Cudi cung, bién chirng mudn: hep ni€u quan xuét hién 7,3% &
nhém diém cao, trong khi nhém diém thap khong ghi nhan. Nhu vy, gid tri diém cat
83,75 thi toan d6 Wang khong chi du doan duoc tinh trang s6i kham ma con lién quan
mat thiét dén hiéu qua va an toan ctia phau thuat. Didu nay gitp phiu thuit vién tién
luong trude kho khin, tir ¢6 chuan bi chién lugc can thiép hop 1y.
4.2.3. Nghién ciru cac yéu t6 dw doan séi niéu quan kham phi hop véi diéu kién
co s& nghién ciru va xay dung toan do hiéu chinh

Khi phan tich hoi quy da bién cac yéu toé dang dugc sir dung tai co sé nghién
ctru, chung t6i nhan thiy c6 3 yéu t6 c6 y nghia thong ké bao gém thoi gian tir khi co
tri¢u chiing dén phﬁu thuat (OR = 1,01; p = 0,016), do & nudc than trén phim ct 16p
vi tinh hé tiét niéu (OR =2,11; p=0,019), d6 day thanh niéu quan tai vi tri soi ni¢u
quan (OR = 4,39; p < 0,0001). Trong d6, yéu t6 do day thanh niéu quan 13 yéu t6 c6 y
nghia thong ké 16n nhét. So vé6i cac yéu td trong toan d6 Wang, chung t6i nhan thay:
yéu t6 than & nudc phin d6 theo 4 murc d6 trén phim cit 16p vi tinh hé tiét niéu duoc
sir dung thuong qui & co s& chiing toi néi riéng va ciing dugc st dung kha pho bién tai
cac co so y té khac ¢ Viét Nam, phan d6 & nudc theo Wang gan nhu chua thdy ung
dung & Viét Nam,do vy ching toi di thay thé cach phan do & nudc nay. Ngoai ra yéu
t6 thoi gian xuat hién triéu chirg dén phau thuat ciing thé hién dugc thoi gian vién séi
ton tai trong niéu quan mot thoi gian dai. Yéu té thoi gian ton tai vién soi tai niéu quan
12 mot trong ba dinh nghia vé soi niéu quan kham duoc cac tic gia chip nhan nhiéu.
Hon nita, yéu tb thoi gian xuét hién triéu chimg dé khao sat théng qua thaim kham bénh
nhan. Dbi véi 2 yéu té tudi va tién sir can thiép soi niéu quan cling bén trong toan do
Wang, do khong c¢6 ¥ nghia thong ké trong nghién ctru ciia chung ti khi phén tich hoi
quy da bién, cho nén chung t6i khong thiét ké trong toan dd hiéu chinh. Ching t6i nhin
thdy c6 thé luot bo 2 yéu té nay béi vi nhitng 1y do sau. Di véi tudi, mot sé nghién
ctru nhan dinh tudi cang 16n thi s6i cang ton tai dai trong niéu quan va chirc ning, cau
triic niéu quan bi suy giam dan téi nguy co dé tao séi niéu quan kham. Tuy nhién véi
su phat trién cua hé thong y té hién nay gitp bénh nhan tim soat bénh 1y soi tiét niéu
va bénh 1y toan than nhu tim mach, dai thdo dudng tot hon, do d6 yéu t6 tudi s& it anh
hudng t6i soi nidu quan kham. Di véi tién sir can thiép so6i niéu quan ciing bén, ching
t6i nhan thay sy phat trién clia ndi soi niéu quan hién nay gitip giam t6n thuong ni¢u
quan nhu sy thu nhé kich thudc dng soi niéu quan, ngudn laser it ton thuong mo, cac
day dan i nude va kinh nghiém cta phau thuat vién. Vi vy, yéu td nay it anh huong
to1 sy hinh thanh so6i ni¢u quan kham.
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Duya trén co s¢ d6, chung t6i da thir xdy dung toan do hiéu chinh véi 3 thong sb
thoi gian xuét hién triéu chting, do r nude than trén phim cit 16p vi tinh hé tiét niéu,
d6 day thanh niéu quan (Hinh 3.4), 12 3 yéu t6 d& thu thap trong thyc hanh 14m sang.
Toan d6 hiéu chinh ciing ¢ d6 chinh xéc tét v6i dién tich dudi dudng cong 14 0,898 (p
<0,0001) va d nhay 1a 87,1%; do dic hiéu 81,1%. Nhiing thong s nay thé hién toan
dd hiéu chinh c6 d6 chinh xac cao trong tam soat bénh nhan soi niéu quan kham. Tuy
nhién dé hoan chinh va két luan dugc wu diém, nhuoc diém cua toan dd hiéu chinh can
phai nghién ctru trén sé lugng quan thé bénh nhan 16n hon, tién hanh cac kiém dinh
hiéu chudn, 1oi ich 1am sang va ddc biét 1a thyc hién kiém dinh ngoai thong qua cac
nghién curu da trung tam.

Chung t6i cho rang toan d6 hiéu chinh da cho thay trién vong c6 thé ap dung
t6t vao 1am sang ctia co sé nghién ciru. Trong thuc hanh phau thuat, toan d6 gitup phan
téng nguy co bénh nhan tai Bénh vién Truong Pai hoc Y Duogc Hué, du doan trude
nhitng bénh nhan c6 kha nang séi kham cao dé chuan bi chién lugc phau thuat phu hop
(lua chon phuong tién tan soi, du phong hep niéu quan, can nhéc chi dinh phau thuat
thay thé). Trong ddo tao va giang day, toan d6 1 cong cu truc quan, gitp cac bac si tré
hiéu r& mdi lién hé gitra yéu t6 1am sang, hinh anh hoc va két qua diéu tri. Trong nghién
ctru khoa hoc, ddy 1a nén tang dé tién hanh cac nghién ctru da trung tdm va c6 thé mé
rong ra da qudc gia nham kiém chimg mo hinh trén nhiéu nhém bénh nhan khéac nhau,
tir 46 hoan thién va t6i uu hoa. Trong quan 1y y té, viéc ap dung toan d6 hd trg hoach
dinh chinh sach phan b ngudn lyc y té, giam thiéu chi phi diéu tri nho du bao chinh
xéc va lya chon chién lugc can thiép hop 1y ngay tir dau. Ngoai ra, su phat trién cua tri
tué€ nhan tao cling mo ra co hdi xay dung mo hinh du doan nang cao, dua trén dir liéu
16n va thuat toan toi wu, nham vuot trdi hon toan dd truyén théng.

KET LUAN
1. Nghién ctru diic diém bénh 1y va danh gia két qua ndi soi tan s6i niéu quan

Qua nghién ctru 157 bénh nhan duoc diéu tri bang ndi soi niéu quan nguoc dong
tan soi laser tai Bénh vién Trudng Pai hoc Y Duogc Hué, chiing t6i ghi nhan ty 1& soi
niéu quan kham chiém 39,5% tong s trudng hop soéi niéu quan.

Triéu chimg chu yéu 1a dau 4m 1 that lung (59,7%), it c6 biéu hién cap tinh nhur
con dau quin than (17,7%). Nhom soi kham c6 trung vi thoi gian xudt hién triéu chimg
dén phau thuat kéo dai khoang 1,6 1an so véi nhom khong kham (32 ngay so véi 20
ngay, p = 0,001).

Vé hinh anh hoc, s6i niéu quan kham tap trung cha yéu ¢ 1/3 trén (41,9%). Séi
kham c6 thé tich va dién tich mit cit 16n hon rd rét so voi nhom khéng kham (p <
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0,0001), trung vi thé tich soi dat 367,6 mm?; trung vi dién tich mat cit ngang la 46,9
mm?. Ty trong soi trung binh 994,4 = 232,7 HU.

Hinh anh & nuéc than theo phim CT cho thdy s6i kham c6 muc d6 & nuée cao
hon c6 ¥ nghia théng ké (p < 0,0001), twong tu khi danh gia d6 & nudc than theo Wang
(p <0,0001). Buong kinh ni¢u quan trén séi trung binh 11,7 £ 3,3 mm, cao hon dang
ké so voi nhom khong kham (p < 0,0001); ty 1& dudng kinh niéu quan trén dudi soi 1a
3,4. Trong khi do, trung vi d§ day thanh ni€u quan tai vi tri soi 1a 4,7 mm, cao hon
dang ké so véi nhom khong kham (3,3 mm véi p < 0,0001).

Khi phan tich hoi quy da bién, ba yéu té du doan doc lap soi niéu quan kham
duoc x4c dinh gom: Thoi gian xuét hién triéu ching kéo dai dén phau thuat (p = 0,016);
dd o nudce than theo Wang (p =0,007); do day thanh ni€u quén tai vi tri soi (p < 0,0001).

Khi so sanh t6n thuong trong phau thuat theo phan loai SMART, nhom so6i kham
c6 ty 18 phu né niém mac niéu quan (87,1%), thuong ton dang polyp ¢ niéu quan (29%)
va soi dinh niém mac (95,2%) cao hon nhém khong kham (p < 0,0001).

Vé hiéu qua diéu tri, nhém séi kham c6 thoi gian phau thuat dai hon (36,5 phut
s0 voi 30,0 phut; p < 0,0001), ty 1& bién ching trong md cao hon va mirc do ning hon
(p < 0,0001), dic biét 1 cac bién chimg tiéu mau thoang qua (43,5% so véi 22,1%; p
=0,004) va tiéu mau kéo dai (11,3% so véi 1,1%; p = 0,007). Ty 1¢& sach séi trong phiu
thuat va sau 1 thang cua nhom kham thép hon 1o rét (72,6% va 71,0% so voi 88,4% va
87,4%:; p = 0,011). Piém s Wang ciing twong quan chit ché véi két qua phau thuat:
nhom cé diém Wang > 83,75 c6 ty 1¢ sach soi sau 1 thang thap hon (70,9% so véi
91,0%; p = 0,001), ty 1¢ tiéu mau thoang qua cao hon (38,0% so v&i 23,1%; p = 0,043)
va bién chimg ning d6 2-3 cao hon (p < 0,001).

2. Panh gia két qua irng dung toan dd Wang trong dw doan séi niéu quan kham

Khi 4p dung toan do Wang dé dy doan soi niéu quan kham, tong diém trung
binh ghi nhan 1la 852 + 30,1 va ty I¢ du doan séi kham 04 + 0,3.

Phén tich dudng cong ROC cho thy dién tich duéi dudng cong (AUC = 0,88;
95%CI: 0,83-0,93; p < 0,0001), chimg minh kha ning du doan rat tot ctia toan do nay
trong quan thé bénh nhan Viét Nam. O diém cat 83,75; d6 nhay dat 88,7% va do dic
hiéu 74,7%, day 1a mirc cAn bang téi wu giita kha nang phat hién va loai trir cac trudng
hop soi kham. Nhu vay, toan dd Wang hoan toan co thé tmg dung tai Viét Nam d¢é tién
lugng s6i niéu quan kham trudc phau thuat.

Céc yéu t6 phu hop véi diéu kién co so nghién ciru dé dy doan soi niéu quan
bao gém thoi gian xuét hién triéu chung (p = 0,016), 36 & nude than trén phim cat 16p
vi tinh hé tiét niéu (p = 0,019), d6 day thanh niéu quan (p < 0,0001).

Xay dung toan do hiéu chinh dya trén 3 yéu t6 trén 1a kha thi v6i d6 chinh xac
cao la 0,898 va d¢ nhay 1a 87,1%, do dac hi¢u 1a 81,1%.
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KIEN NGHI

Trong thuc hanh 14m sang, can cht y danh gia trude phiu thuat cac yéu td lién
quan dén soi niéu quan kham, dac biét 1a do day thanh ni€u quan tai vi tri sé1, mirc do
r nuGe than va thoi gian xuét hién triéu chimg, nham h tro 1ap ké hoach diéu tri va tu
van ngudi bénh.

Toéan dd Wang c6 thé dugc st dung nhu mot cong cu hd tro du doan séi niéu
quan kham trude phau thuat, két hop véi cac dic diém 1am sang va hinh anh hoc.

Toéan d6 hiéu chinh cua nghién ctru hién c6 gia tri tham khao budc dau; can
dugc kiém dinh béng cac nghién ctru tién ciru, da trung tam va co kiém dinh ddc lap
trudce khi 4p dung rong rai trong thuc hanh lam sang.
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INTRODUCTION

Urinary tract stone disease is a common condition worldwide. In Asia, the

prevalence ranges from 1% to 19.1% of the population, with ureteral stones accounting
for approximately 20% of cases. Vietnam, a tropical country located within the so-called
“stone belt,” has a relatively high prevalence of urolithiasis, including ureteral stones.
This condition significantly affects various aspects of socioeconomic life.
With advances in medical science and technology, modern treatment modalities for
ureteral stones—such as extracorporeal shock wave lithotripsy (ESWL) and
ureteroscopic laser lithotripsy—have achieved promising outcomes. However, numerous
studies have indicated that these advanced techniques yield lower success rates in cases
of impacted ureteral stones. In both clinical practice and the literature, the proportion of
impacted ureteral stones is relatively high. Impacted ureteral stones are defined as stones
that remain in the ureter for a prolonged period, leading to inflammatory reactions and
adhesion of the ureteral mucosa to the stone, resulting in ureteral obstruction. These
pathological changes create technical difficulties during surgery, limit visualization, and
reduce the spontaneous clearance of fragmented stone debris, thereby decreasing the
stone-free rate and increasing intraoperative and postoperative complications. Therefore,
preoperative prediction of impacted ureteral stones is crucial, as it enables surgeons to
develop appropriate treatment strategies and optimize patient outcomes.

In recent years, several international studies have investigated factors associated
with impacted ureteral stones, including ureteral wall thickness, inflammatory markers
such as C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR), age, stone
location, and degree of hydronephrosis. However, only a limited number of studies have
focused on predictive nomograms for preoperative identification of impacted ureteral
stones. Among these, the Wang nomogram has demonstrated high accuracy in predicting
impacted ureteral stones before surgery. This model was developed at a tertiary urological
center in Jiangsu, China—an Asian country with demographic characteristics relatively
comparable to those of Vietnam. The nomogram incorporates four simple and readily
obtainable variables: age, degree of hydronephrosis, history of prior ureteral stone
treatment, and ureteral wall thickness measured on non-contrast computed tomography
(NCCT). These parameters are feasible for assessment in most hospitals in Vietnam.

In Vietnam, several studies have reported data on impacted ureteral stones.
Nevertheless, given the aforementioned challenges in their management, an important
clinical question arises: how can impacted ureteral stones be accurately predicted
preoperatively to facilitate optimal treatment planning? Considering the practicality and
applicability of the Wang nomogram in the Vietnamese healthcare setting, we formulated

1



the following research questions: “Can the Wang nomogram be applied at our institution
to predict impacted ureteral stones? If certain variables in this nomogram are modified to
better suit local clinical conditions, would the revised model maintain predictive value for
impacted ureteral stones?”. Based on these considerations, we conducted the study
entitled: “Evaluation of ureteroscopic lithotripsy outcomes and application of Wang
nomogram for predicting impacted ureteral stones,” with the following objectives:
1. Investigate the pathological characteristics and evaluate the outcomes of
ureteroscopic lithotripsy.
2. Evaluate the application of Wang’s nomogram in predicting impacted ureteral
stones.
CHAPTER 1
LITERATURE REVIEW

1.1. STRUCTURE 0F THE URETER
1.2. HISTOPATHOLOGICAL CHANGES IN THE URETERAL WALL
SECONDARY TO OBSTRUCTION BY URETERAL STONES
1.3. IMPACTED URETERAL STONES
1.3.1. Definition

An impacted ureteral stone is defined as a ureteral calculus that remains lodged in
the ureter for a prolonged period, resulting in chronic inflammatory changes of the
surrounding ureteral mucosa, epithelial hyperplasia, and increased ureteral wall edema.
Long-standing obstruction caused by impacted stones may lead to hydronephrosis,
urinary tract infection, and renal impairment. In the management of ureteral stones,
extracorporeal shock wave lithotripsy (ESWL) and ureteroscopic lithotripsy are
minimally invasive treatment modalities with generally high success rates. However, the
efficacy of ESWL in impacted ureteral stones is significantly reduced because
fragmented stone particles tend to adhere to the inflamed ureteral mucosa and fail to pass
spontaneously. Moreover, these fragments absorb shock wave energy, limiting the
transmission of energy to the stone core. Ureteroscopic lithotripsy for impacted ureteral
stones typically requires longer operative time compared with non-impacted stones. This
increases the risk of intraoperative complications, particularly ureteral perforation and
ureteral avulsion. Additionally, impacted stones may cause excessive ureteral angulation
and kinking. Inflammatory polyps frequently develop and partially or completely cover
the stone, thereby restricting the operative field. These unfavorable conditions complicate
ureteroscopic procedures: the ureteroscope may deviate from the true lumen, and the
guidewire may inadvertently enter the edematous submucosal layer surrounding the
stone.



1.3.2. Pathogenesis of impacted stones

Impacted ureteral stones develop as a result of persistent inflammation and edema
of the ureteral wall surrounding the calculus. Histopathological studies have
demonstrated chronic inflammation, interstitial fibrosis, and urothelial hyperplasia at the
site of stone impaction. Kenya Yamaguchi (1999) investigated the gross and microscopic
characteristics of ureteral lesions at sites of impacted ureteral stones. The author
classified the findings into two groups. Group 1 exhibited gross features of edema and
cystic lesions surrounding the stone, with microscopic findings of submucosal edema and
varying degrees of leukocyte infiltration. Group 2 demonstrated gross papillary
projections, with microscopic evidence of columnar mesenchymal structures covered by
transitional epithelium. Furthermore, larger stones tend to remain in the ureter for
prolonged periods due to their lower likelithood of spontaneous passage. Persistent
compression of the ureteral wall by the stone may lead to local ischemia, resulting in
fibrosis and edema. Other studies suggest that inflammatory reactions may arise from
immunologic responses between the urothelium and stone components. Chronic
inflammation caused by prolonged irritation from an immobile stone may also promote
submucosal migration and epithelial overgrowth over the stone. Multiple inflammatory
polyps may develop proximal and distal to the impacted stone, and semicircular ureteral
wall edema may result in ureteral stricture formation. Once the stone becomes firmly
adherent to the ureteral wall, hydronephrosis and ureteral kinking may occur. Increased
ureteral peristalsis further exacerbates chronic pericalcular inflammation, thereby
enhancing mucosal adhesion to the stone and worsening the degree of hydronephrosis.
1.3.3. Clinical manifestations
1.3.4. Paraclinical findings
1.3.5. Diagnosis of impacted ureteral stones

Urologists have proposed various definitions to identify impacted ureteral stones.
However, three diagnostic approaches are most widely accepted in the literature.

First, according to Binbay (2011), Yang (2012), and Nozumi (2025), a ureteral
stone is considered impacted if it remains at the same location within the ureter for at
least two months. Nevertheless, Mugiya (2004) highlighted the difficulty of accurately
determining the exact duration of stone impaction. The author estimated the duration
indirectly by analyzing clinical manifestations such as flank pain and gross or
microscopic hematuria. Similarly, Abat (2021) emphasized that it is challenging to
determine the precise onset of ureteral stone impaction, as some patients may be
asymptomatic or experience only transient symptoms, making it difficult for them to
recall the timing of stone occurrence.



Second, according to Abat (2021), Wang (2021), Chandhoke (2020), Yoshida
(2017), Kamal Moufid (2013), and Morgentaler (1990), an impacted ureteral stone is
diagnosed intraoperatively when a 0.035-inch hydrophilic guidewire cannot be advanced
retrogradely beyond the stone on the first attempt, either under direct ureteroscopic
visualization or fluoroscopic guidance using a C-arm system.

Finally, Degirmenci et al. (2012), Sarica (2014), and Elibol (2017) defined an
impacted ureteral stone radiologically as the absence of contrast medium distal to the
stone on intravenous urography or contrast-enhanced computed tomography of the
urinary tract.

In clinical practice, the application of a single definition provides only limited
diagnostic accuracy. Therefore, several authors, including Mugiya (2004), Sinha M.
(2004), and Yamashita S. (2022), have combined two or all three criteria to improve
diagnostic precision. In addition, Tran T.Y. (2019) and Iwahashi (2024) identified
impacted ureteral stones based on direct observation of ureteral changes at the site of the
stone, such as mucosal edema, polypoid lesions, and firm adhesion of the ureteral mucosa
to the calculus.

1.4. HISTORY OF RESEARCH ON IMPACTED URETERAL STONES

1.5. URETEROSCOPIC TREATMENT OF IMPACTED URETERAL STONES

1.6. THE WANG NOMOGRAM FOR PREDICTING IMPACTED URETERAL
STONES

1.6.1. Concept of a Nomogram

1.6.2. Steps in Nomogram Construction

1.6.3. The Wang Nomogram

Wang et al. conducted a retrospective study involving 296 patients with solitary
ureteral stones who underwent retrograde ureteroscopic lithotripsy at Soochow
University Hospital, China, from June 2020 to May 2021. The study population was
divided into two cohorts. Cohort 1 included 214 patients treated from June 2020 to March
2021 and was used to develop the nomogram. Cohort 2 comprised 82 patients treated
from April 2020 to May 2021 and was used for external validation of the model.

Both cohorts were categorized into two groups: impacted ureteral stones and non-
impacted ureteral stones. Impacted ureteral stones were identified intraoperatively during
retrograde ureteroscopy using a semirigid ureteroscope. A stone was defined as impacted
when a 0.035-inch hydrophilic guidewire could not be advanced beyond the stone on the
first attempt. Preoperative variables evaluated for predicting impacted ureteral stones
included patient age, sex, comorbidities, history of ipsilateral ureteral stone treatment,
stone location, side of involvement, degree of hydronephrosis, maximum stone diameter,

4



maximum cross-sectional stone area, stone volume, stone density measured in Hounsfield
units (HU), and maximum ureteral wall thickness at the site of the stone. All imaging
parameters were obtained from non-contrast computed tomography (NCCT) scans of the
urinary tract. Comparisons between groups were performed using the Mann—Whitney U
test for continuous variables and the chi-square test for categorical variables. Continuous
variables were expressed as mean values, and categorical variables were presented as
percentages. Variables that were statistically significant in univariate logistic regression
analysis were subsequently entered into multivariable logistic regression analysis.
Variables with a p-value < 0.1 were selected for inclusion in the final predictive model.
The regression coefficients of the selected independent predictors were used to construct
the nomogram for estimating the probability of impacted ureteral stones. The receiver
operating characteristic (ROC) curve and the area under the ROC curve (AUC) were used
to evaluate the discriminatory performance and clinical applicability of the nomogram.
Calibration curves were generated to assess the agreement between predicted
probabilities and observed clinical outcomes.
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Fig. 2 Preoperative nomogram for predicting patients with impacted stone

Figure 1.29. The Wang nomogram for preoperative prediction of impacted ureteral
stones.

The study demonstrated that the AUC of the development nomogram was 0.915,
while the AUC of the validation cohort was 0.882, indicating excellent predictive
accuracy. Calibration curve analysis showed strong agreement between the nomogram
predictions and actual clinical outcomes. Decision curve analysis further demonstrated
that the nomogram provided greater net clinical benefit compared with the use of
maximum ureteral wall thickness alone across all examined threshold probabilities.



CHAPTER 2
SUBJECTS AND METHODS
2.1. STUDY POPULATION
Study population: Medical records of patients who underwent Ho:YAG laser
ureteroscopic lithotripsy at Hue University of Medicine and Pharmacy Hospital from
March 2023 to April 2025
2.1.1. Inclusion criteria
Medical records of patients meeting the following criteria:
Patients underwent Ho:YAG laser ureteroscopic lithotripsy and were documented to
have ureteroscopic access to the stone.
Patients attended the first postoperative follow-up visit at 1 month, with or without a
second follow-up visit from 2 months after surgery.
Age between 20 and 85 years.
ASA score <3 [18],[109]
2.1.2. Exclusion Criteria
Medical records of patients with the following conditions/information:
Patients with a history of surgery for ipsilateral ureteral stricture on the same side as
the ureteral stone.
Patients with simultaneous bilateral ureteral stones.
Medical records with incomplete clinical and paraclinical data
2.2. STUDY METHODS
2.2.1. Study design
This was a retrospective cohort study.
2.2.2. Sample Size Calculation
The sample size was calculated using the following formula:

Z? 1-—
. (1-a/2) * p(1—p)
dZ

With a 95% confidence interval, a = 0.05 and Z; g5 = 1.96.
Where:

d is the margin of error (selected as d = 0.1).

p is the prevalence of impacted ureteral stones.
According to a multicenter meta-analysis by Jaap D. Legemate et al. (2017), which
included more than 11,000 patients with ureteral stones from 114 centers across 32
countries, the reported prevalence of impacted ureteral stones was 31%.
The sample size was therefore calculated as follows:
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_ 1,967 x 031(1 ~ 0.31)

> 2 = 82.2

n

Therefore, the required sample size was at least 82 patients.

In this study, we selected a margin of error of d = 0.1 to estimate the prevalence with an
acceptable level of precision, taking into consideration the feasibility of data collection
within the study period and the practical sample size constraints at our institution

2.3. STUDY PROCEDURES

2.3.1. Investigate the pathological characteristics and evaluate the outcomes of
ureteroscopic lithotripsy

2.3.1.7. Diagnostic criteria for impacted ureteral stones in the study

The diagnostic criteria for impacted ureteral stones were based on the definition proposed
by Wang et al. An impacted ureteral stone was defined as a stone through which a 0.035-
inch hydrophilic guidewire could not be advanced on the first attempt during
ureteroscopy.

2.3.1.8. SMART classification of ureteral lesions

Ureteral lesions were documented during ureteroscopy. The SMART classification
system was used to evaluate four main types of ureteral injury: ureteral mucosal edema,
polypoid ureteral lesions, mucosal adhesion of the stone, and ureteral stricture.

2.3.1.9. Study group allocation

Patients were divided into two groups based on intraoperative findings: the impacted
ureteral stone group (Group 1) and the non-impacted ureteral stone group (Group 2).
Clinical characteristics, paraclinical findings, and intraoperative ureteral lesions assessed
according to the SMART classification were compared between the two groups.

2.3.1.13. Analysis of predictive factors for impacted ureteral stones

Univariate and multivariable logistic regression analyses were performed to identify
predictors of impacted ureteral stones.

Clinical variables included:

Age, Sex, Occupation, Residence, Body mass index (BMI), ASA classification, Medical
history, History of renal or ureteral stone surgery, Duration of ureteral stone disease,
Clinical symptoms

Paraclinical variables included:

Serum creatinine, Estimated glomerular filtration rate (eGFR), Preoperative serum C-
reactive protein (CRP), Positive preoperative urine culture, Maximum cross-sectional



stone area, Stone volume, Stone location, Degree of hydronephrosis, Ureteral wall
thickness at the site of the stone, Stone density (Hounsfield units, HU)
Intraoperative ureteral lesions according to the SMART classification included:
Mucosal edema, Polypoid ureteral lesions, Mucosal stone adhesion, Degree of ureteral
narrowing
2.3.1.14. Association between ureteral wall thickness and impacted ureteral stones
The diagnostic accuracy of ureteral wall thickness for predicting impacted ureteral stones
was evaluated.
Receiver operating characteristic (ROC) curve analysis was used to determine the
optimal cut-off value, sensitivity, specificity, and area under the curve (AUC) for ureteral
wall thickness.
The relationship between ureteral wall thickness at the stone site, intraoperative ureteral
abnormalities observed during ureteroscopy, and treatment outcomes was also analyzed.
2.3.2. Evaluate the performance of Wang’s nomogram in predicting impacted
ureteral stones
2.3.2.1. Application of the Wang nomogram
The Wang nomogram was applied to predict impacted ureteral stones in the study
population.
2.3.2.2. Validation of the Wang nomogram
The predictive accuracy of the Wang nomogram was assessed using ROC curve analysis
to determine the optimal cut-off value, sensitivity, specificity, and AUC.
2.3.2.3. Development of a modified nomogram adapted to local conditions

Variables with statistical significance in univariate analysis were selected if they
met the following criteria:

+ Comparable to or capable of replacing the four variables included in the original

Wang nomogram (e.g., grading hydronephrosis into four levels on CT instead of

Wang’s original classification).

+ Feasible for application at the study institution.

Multivariable logistic regression analysis was performed using the selected
variables.

Two-thirds of the dataset were used to construct the modified nomogram model.
The remaining one-third was used for validation, including calculation of predictive
accuracy, optimal cut-off value, sensitivity, and specificity.

Multicenter studies are recommended to further validate the modified nomogram.
2.4. STUDY VARIABLES.
2.5. STATISTICAL ANALYSIS



Data were analyzed using SPSS software version 20.0.

Comparisons of continuous variables were performed using the Student’s #-test or
the Mann—Whitney U test, depending on data distribution. The Student’s #-test and Chi-
square test or Fisher’s exact test were used to compare proportions between two or more
groups.

Multivariable logistic regression analysis was conducted to identify independent
predictors of impacted ureteral stones.

ROC curve analysis was used to determine the optimal cut-off value, sensitivity,
specificity, and diagnostic accuracy of ureteral wall thickness at the stone site.

The area under the ROC curve (AUC) was used to compare the predictive
performance of the Wang nomogram with the actual study findings regarding the
prevalence of impacted ureteral stones.

p-value < 0.05 was considered statistically significant.

2.6. ETHICAL CONSIDERATIONS

The study protocol was approved by the Institutional Review Board (IRB) of Hue
University of Medicine and Pharmacy and was authorized for implementation by Hue
University of Medicine (Approval No.: H2023/033, dated March 30, 2023) and Pharmacy
Hospital after comprehensive ethical and scientific review.

CHAPTER 3

RESULTS

The study was conducted on 157 patients with ureteral stones who underwent
ureteroscopic lithotripsy at the Department of Urological and Neurological Surgery, Hue
University of Medicine and Pharmacy Hospital, from March 2023 to April 2025. Among
them, 62 patients (39.5%) had impacted ureteral stones, while 95 patients (60.5%) had
non-impacted ureteral stones
3.1. INVESTIGATE THE PATHOLOGICAL CHARACTERISTICS AND
EVALUATE THE OUTCOMES OF URETEROSCOPIC LITHOTRIPSY
3.1.3. Paraclinical characteristics



3.1.3.6. Degree of hydronephrosis on urinary tract computed tomography
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Figure 3.8. Grading of hydronephrosis on urinary tract computed tomography.

Table 3.12. Grading of hydronephrosis according to the Wang

Hydronephrosis grade (Wang) n (kidneys) %
Grade 0 86 54,8%
Grade 1 45 28,7%
Grade 2 26 16,6%
Total 157 100%

Grade 1 hydronephrosis on urinary tract CT and Grade 0 hydronephrosis
according to the Wang nomogram accounted for the highest proportion (over 50%).
Severe hydronephrosis (Grade 3 and Grade 4 on CT, and Grade 2 according to the Wang

nomogram) represented the lowest proportion.

3.1.3.10. Ureteral wall thickness at the stone site
Table 3.15. Ureteral wall thickness at the stone site

Ureteral wall thickness at the stone site Value
Minimum 1,9 mm
Maximum 7,8 mm
Mean 39+1,2 mm

The ureteral wall thickness at the stone site was markedly increased compared

with the normal ureteral wall thickness.
3.1.4. Intraoperative assessment

3.1.4.1. Incidence of impacted ureteral stones detected intraoperatively

Table 3.18. Incidence of impacted ureteral stones

Classification of ureteral stones n (patients) %
Impacted ureteral stones 62 39,5%
Non-impacted ureteral stones 95 60,5%
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Total 157 100%
Impacted ureteral stones accounted for more than one-third of all ureteral stones in

this study.

3.1.4.2. Ureteroscopic lesions according to the SMART classification

Table 3.19. Ureteral lesions according to the SMART classification

Ureteral lesion Total Impacted Non- p
characteristics impacted
Ureteral mucosal edema (%)
Grade 0 27,4% 12,9% 36,8% p <0,0001
Grade 1 59,2% | 62,9% 56,8%
Grade 2 13.4% | 24.2% 6,3%
Chi-Square test ’
Polypoid ureteral lesions (%)
Grade 0 88,5% | 71,0% 100% p <0,0001
Grade 1 11,5% | 29,0% 0%
Chi-Square test
Stone adherence to ureteral
mucosa (%)
Grade 0 36,9% 4,8% 57,9% p <0,0001
Grade 1 34,4% | 24,2% 41,1%
Grade 2 28,7% | 71,0% 1,1%
Chi-Square test
Ureteral stricture (%)
Grade 0 58,6% 56,5% 60.0% p=0,672
Grade 1 35,0% | 38,7% 32’60/"
Grade 2 6.4% | 48% -2, °
Grade 3 0
Fisher Exact Test

Among the four ureteral lesion parameters classified according to the SMART
system, three factors were significantly associated with impacted ureteral stones: the
degree of ureteral mucosal edema, the presence of polypoid ureteral lesions, and mucosal
adherence of the stone.

3.2. APPLICATION OF THE WANG NOMOGRAM FOR PREDICTING
IMPACTED URETERAL STONES
3.2.3. Application and validation of the Wang nomogram
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3.2.3.1. Total score according to the Wang nomogram

Table 3.33. Wang score
Parameter Result
Minimum 32
Wang score Maximum 182
Mean 85,2+ 30,1
Estimated mean probability of impacted 0,4+0,3(0,05-0,95)
ureteral stones

In this study, the Wang scores showed a wide distribution, with a mean of
approximately 85 points. The mean predicted probability of impacted ureteral stones was
approximately 40%

3.2.3.2. Area under the ROC curve (AUC) for impacted ureteral stones according to
the Wang nomogram

ROC Curve
1,0
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0,6~
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Figure 3.2. Predictive accuracy of the Wang nomogram
Table 3.34. Predictive accuracy of the Wang nomogram
AUC p-value 95% CI1
0,88 p <0,0001 0,83-0,93
The Wang nomogram demonstrated good predictive performance for impacted
ureteral stones. The narrow confidence interval, entirely above 0.8, further supports the
reliability and strong discriminatory ability of the nomogram.
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Table 3.35. Optimal cut-off value of the Wang nomogram

Wang nomogram cut-off

Sensitivity

Specificity

83,75

88,7%

74,7%

At a cut-off value of 83,75, the nomogram showed a high ability to correctly
predict cases of impacted ureteral stones, with acceptable specificity for identifying non-

impacted stones.

3.2.3.3. Association between Wang score and outcomes of ureteroscopic laser

lithotripsy
Table 3.36. Association between Wang score and treatment outcomes
Wang < Wang >
Treatment outcomes 83.75 83.75 p
Operative time (minutes) ) ) _
Mann—Whitney test 30 (IQR: 15) | 35(IQR: 10) | p=0,019
Intraoperative Grade 1 85,9% 55.7%
complications (Satava Grade 2a 11,5% 35,4% p <0,0001
classification) Grade 2b 2,6% 7,6%
Fisher's Exact test Grade 3 0% 1,3%
Stone-free rate intraoperatively Chi- 87.2% 77.2% p=0,103
square test
Postoperative fever o 0 _
Fisher s Exact test L,3% 1% p=0.367
Transient h i
ra'nswnt ematuria 23.1% 38.0% p = 0,043
Chi-square test
Persistent hematuria o 0 _
Fisher s Exact test 2,6% 7.6% p=0.276
Sto'ne—free rate at 1 month 91,0% 70.9% p = 0,001
Chi-square test

Among the evaluated treatment outcomes, patients with a Wang score > 83.75 had
a significantly lower stone-free rate at 1 month, a higher incidence of transient hematuria,
and a higher rate of Grade 2—-3 complications compared with those with a Wang score <
83,75. No statistically significant differences were observed for the other parameters
3.2.4. Investigate predictors of impacted ureteral stones relevant to the conditions of
the study setting and to develop a modified nomogram
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Table 3.38. Multivariable logistic regression analysis of predictors suitable for the study
setting in predicting impacted ureteral stones

Predictive variable OR 95% CI1 p-value
Age 1,05 1,00-1,10 p=0,057
Occupation 2,24 0,61-8,28 p=0,228
Time from symptom onset to surgery 1,01 1,00-1,01 p=0,016
Degree of hydronephrosis on urinary tract CT 2,11 1,13-3,94 p=0,019
Ureteral wall thickness at the stone site 4,39 2,42-796 | p<0,0001
Ureteral diameter proximal to the stone 1,17 0,86—1,58 p=0,325
Ratio of proximal-to-distal ureteral diameter 0,64 0,26—1,60 p=10,341
Ureteral stone volume 1,00 0,99-1,00 p=0,651
Cross-sectional area of the ureteral stone 1,03 0,96-1,10 p=0,424

The independent predictors of impacted ureteral stones were: time from symptom
onset to surgery, degree of hydronephrosis on urinary tract computed tomography, and
ureteral wall thickness at the stone site.

Point
0 20 40 60 80 100
UWT (mm)
1,9 3 4 5 6 7 78
Degree of hydronephrosit
1 2 3 4
Time from symptom
onset to surgery 4100 300 500 800
Total point
0 20 40 60 80 100 120 140 160 180
. + + + + + + + + + +
Probablhty 0,01% 0,06% 0,32% 1.82% 9.61% 37,85% T772% 9523% 9913%  99.35%

Figure 3.4. Modified nomogram
This nomogram reuses the criterion of ureteral wall thickness from Wang’s nomogram,
while hydronephrosis has been replaced by CT-based assessment, which is commonly
used at the study center, and a new criterion, symptom duration, has been added.
Table 3.39. Predictive accuracy of the modified nomogram
AUC p-value 95% CI
Modified nomogram 0,898 p <0,0001 0,85-0,947
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Figure 3.5. Predictive accuracy of the modified Wang nomogram
The modified nomogram demonstrated high predictive accuracy.
Table 3.40. Sensitivity and specificity of the modified nomogram

Cut-off value (modified Wang nomogram) Sensitivity Specificity
40,85 87,1% 81,1%
At a cut-off value of 40,85, the modified nomogram showed a high ability to

correctly predict cases of impacted ureteral stones as well as a high ability to identify
non-impacted cases.
CHAPTER 4
DISCUSSION
4.1. INVESTIGATE THE PATHOLOGICAL CHARACTERISTICS AND
EVALUATE THE OUTCOMES OF URETEROSCOPIC LITHOTRIPSY
4.1.3. Paraclinical characteristics
4.1.3.5. Degree of Hydronephrosis and Ureteral Dilatation Caused by Stones
Hydronephrosis
Hydronephrosis is one of the most common consequences of ureteral stones,
reflecting urinary obstruction and its impact on renal excretory function. In this study, the
degree of hydronephrosis was evaluated using two methods: non-contrast urinary tract
computed tomography (CT) and the Wang nomogram.
Analysis showed that most patients had mild hydronephrosis. Specifically, grading based
on urinary tract CT (Figure 3.8) revealed that 54,8% were Grade 1; 28,7% Grade 2;
14,0% Grade 3 and only 2,5% Grade 4. Similarly, grading according to the Wang
nomogram (Table 3.12) showed 54,8% Grade 0; 28,7% Grade 1, and 16,6% Grade 2.
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These findings are consistent with clinical practice, as most patients are diagnosed early
through imaging and receive intervention before the condition progresses to a severe
stage.
However, a more detailed comparison between the impacted and non-impacted ureteral
stone groups demonstrated a clear association, with a highly statistically significant
difference (p < 0,0001). In the impacted stone group, the proportions of patients with
severe hydronephrosis (Grade 3 and Grade 4 on CT) were 25,4% and 3,2%, respectively,
whereas in the non-impacted group, the corresponding rates were 6,2% and 2,1%.
Conversely, 71,6% of patients in the non-impacted group had Grade 1 hydronephrosis,
compared with only 29,0% in the impacted group.
These findings clearly indicate that severe hydronephrosis is closely associated with the
presence of impacted ureteral stones. A similar pattern was observed when
hydronephrosis was analyzed according to the Wang nomogram: 29,0% of patients in the
impacted group were classified as Grade 2 (the most severe grade in this classification),
compared with only 8,4% in the non-impacted group (p < 0,0001).
Overall, the results suggest that increasing severity of hydronephrosis is a strong
predictive factor for stone impaction within the ureteral wall. From a pathophysiological
perspective, long-standing impacted stones obstruct urinary flow from the kidney to the
bladder. This obstruction increases upstream pressure within the collecting system,
leading to hydronephrosis, calyceal and pelvic dilatation, and ultimately structural renal
damage. Moreover, previous studies have reported that severe hydronephrosis often
reflects prolonged obstruction, thereby increasing the risk of complications, including
infection and loss of renal function.
Studies by Yoshida (2017), Wang (2021), and Ozbir (2019) have also demonstrated a
strong correlation between the degree of hydronephrosis and impacted ureteral stones. In
contrast, Chandhoke (2020) did not find a statistically significant difference between
impacted and non-impacted stones.
4.1.3.6. Ureteral wall thickness at the stone site

In the current management of ureteral stones, early identification of risk factors
predictive of stone impaction plays a crucial role in guiding appropriate interventional
strategies, thereby reducing procedural failure and complications during ureteroscopy.
One imaging parameter that has recently gained attention is ureteral wall thickness at the
stone site, which is considered an indirect indicator of chronic inflammation and tissue
injury caused by the stone. In this study, the mean ureteral wall thickness at the stone site
was 3,9 = 1,2 mm, ranging from 1,9 mm to 7,8 mm. When analyzed according to stone
characteristics, the wall thickness in the impacted stone group was 4,7 mm, markedly
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higher than that in the non-impacted group (3,3 mm), with a statistically significant
difference (p < 0,0001). These findings demonstrate a strong association between ureteral
wall thickness and the likelihood of stone impaction within the ureteral mucosa. The
underlying mechanism can be explained by the pathophysiology of impacted stones.
When a stone remains lodged at a fixed location within the ureter for a prolonged period,
it induces chronic inflammation, mucosal edema, fibrotic tissue proliferation, and
microscopic cellular necrosis. These histopathological changes result in abnormal
thickening of the ureteral wall. Chronic inflammation and fibrosis gradually embed the
stone into the mucosal layer, obscuring the distinct boundary between the stone and the
ureteral wall. This process makes lithotripsy, dissection, and stone extraction during
ureteroscopy more challenging and increases the risk of ureteral injury. In contrast, in the
non-impacted stone group, the inflammatory response is generally milder and of shorter
duration. Stones may migrate or pass spontaneously, thereby causing less chronic damage
to the ureteral wall. This explains why ureteral wall thickness was significantly lower in
this group. In contrast, in the non-impacted stone group, the inflammatory response is
generally milder and of shorter duration. Stones may migrate or pass spontaneously,
thereby causing less chronic damage to the ureteral wall. This explains why ureteral wall
thickness was significantly lower in this group
4.1.5. Intraoperative assessment
4.1.5.1. Detection of impacted ureteral stones during ureteroscopy

In our study, the incidence of impacted ureteral stones was 39.5% (62/157 cases),
indicating that nearly 4 out of 10 patients undergoing ureteroscopic laser lithotripsy were
found to have stones firmly embedded in the ureteral wall. This figure reflects clinical
reality, as impacted ureteral stones are relatively common, particularly among patients
with prolonged stone duration and associated risk factors such as chronic ureteral
mucosal inflammation, proximal ureteral dilatation, and increased ureteral wall thickness
at the stone site. Compared with other studies, the incidence of impacted ureteral stones
in our study is within the intermediate range relative to reports on impacted stones
published in recent years. Variations among studies may be attributed to several factors,
including differences in patient demographics, healthcare systems, access to medical care,
and the criteria used to define stone impaction. Additionally, surgical technique and
surgeon experience may influence the intraoperative detection rate of impacted stones.
Clinically, the 39.5% incidence observed in our study is noteworthy, as impacted stones
are often associated with prolonged operative time, a higher risk of ureteral perforation,
and an increased likelihood of residual fragments following ureteroscopic lithotripsy.
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Consistent with previous reports, studies on ureteral stones have documented relatively
high detection rates of impacted stones, typically ranging from 30% to 60%
4.1.5.2. Ureteral lesions detected during ureteroscopy according to the SMART
classification

Based on our study of ureteral stones, ureteral lesions classified according to the
SMART system were found to be closely associated with stone status, particularly
impacted ureteral stones. Regarding ureteral mucosal edema, Grade 1 edema accounted
for the highest proportion in the overall study population (59,2%), followed by Grade 0
(27,4%) and Grade 2 (13,4%). When comparing the impacted and non-impacted groups,
the impacted stone group had a markedly higher proportion of severe edema (Grade 2)
(24,2% vs. 6,3%), whereas the non-impacted group had a higher proportion of no edema
(Grade 0) (36,8% vs. 12,9%). This difference was highly statistically significant (p <
0,0001). These findings are consistent with the underlying pathophysiology, as impacted
stones often remain lodged in the ureter for a prolonged period, causing continuous
mechanical irritation and a localized inflammatory response, leading to more pronounced
ureteral wall edema. With respect to polypoid ureteral lesions, the majority of patients in
the overall cohort had no polyps (88,5%), while 11,5% exhibited polypoid changes.
Stratified analysis showed that the impacted stone group had a significantly higher rate of
polyps (29,0%), whereas no polyps were observed in the non-impacted group (0%). This
difference was statistically significant (p < 0,0001). These findings suggest that long-
standing stones not only induce inflammation but may also stimulate localized mucosal
hyperplasia, resulting in polyp formation. Regarding mucosal stone adherence, Grades 1
and 2 adherence were relatively common in the overall cohort (34.4% and 28.7%,
respectively), indicating that mucosal adherence is a frequent finding during
ureteroscopy. However, the difference between the impacted and non-impacted groups
was striking: Grade 2 adherence was observed in 71,0% of impacted stones compared
with only 1,1% in the non-impacted group. In contrast, non-impacted stones were
predominantly classified as Grade 0 or Grade 1. This association was strongly
statistically significant (p < 0,0001) and clearly reflects the defining characteristic of
impacted stones, namely firm adherence to the ureteral wall due to chronic inflammation
and fibrosis. Clinically, these lesion characteristics have important prognostic
implications for treatment outcomes. Severe mucosal edema and marked stone adherence
often necessitate more cautious endoscopic manipulation and lithotripsy to avoid ureteral
perforation or laceration. The presence of polyps may impair visualization and increase
the risk of residual stone fragments. Regarding ureteral narrowing, no statistically
significant difference was observed between the impacted and non-impacted groups (p =
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0,672). Grades 0 and 1 narrowing predominated in both groups; however, the non-
impacted group tended to exhibit a slightly higher proportion of more severe narrowing
(Grade 2) compared with the impacted group. In comparison, Wang (2023) reported that
among ureteroscopic findings in patients with impacted ureteral stones, 41% had mucosal
edema, 22% had polypoid ureteral lesions, 14% had pale mucosa due to ischemia, and
24% had ureteral fibrosis.
4.2. APPLICATION OF THE WANG NOMOGRAM IN PREDICTING
IMPACTED URETERAL STONES
4.2.2. The Wang nomogram
4.2.2.1. Applicability and predictive accuracy of the Wang nomogram

In our study conducted at Hue University of Medicine and Pharmacy Hospital, the
Wang score ranged from 32 to 182, with a mean of 85,2 + 30,1, corresponding to a mean
predicted probability of stone impaction of approximately 40% (range: 5-95%). This
wide distribution reflects the heterogeneity of the study population in terms of age,
medical history, and stone characteristics. Notably, the area under the receiver operating
characteristic (ROC) curve (AUC) was 0,88 (95% CI: 0,83-0,93; p < 0,0001), indicating
good discriminative ability between impacted and non-impacted ureteral stones. At a cut-
off value of 83,75; the model achieved a sensitivity of 88,7% and a specificity of 74,7%.
These findings demonstrate that the Wang nomogram maintains high predictive
performance when applied to a Vietnamese patient population, supporting its
generalizability and clinical applicability. Compared with the original study by Wang
(2021) conducted in a Chinese population, the reported AUC values for the development
and validation cohorts were 0,915 and 0,882, respectively. Furthermore, the external
validation performed in our study confirmed the high predictive accuracy of the Wang
nomogram for impacted ureteral stones. This represents an important validation in a
population outside the country of origin, further strengthening the robustness and broader
clinical utility of the Wang nomogram. In recent years, Qi et al. (2024) developed another
nomogram for predicting impacted ureteral stones that incorporated more complex
parameters, including flank pain, the stone length-to-width ratio, degree of
hydronephrosis, ureteral density distal to the stone, the ratio of proximal-to-distal ureteral
density, and ureteral wall thickness. Qi’s nomogram achieved an AUC of 0,907.
4.2.2.2. Association Between Wang Score and Treatment Qutcomes
When analyzed according to the cut-off value of 83.75, patients with higher Wang scores
exhibited less favorable surgical outcomes. First, operative time was significantly longer
in the high-score group (35 minutes vs. 30 minutes; p = 0.019).
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Second, intraoperative complications according to the Satava classification showed a
significant difference: Grade 1 complications decreased (55.7% vs. 85.9%), whereas
more severe complications (Grades 2a, 2b, and 3) increased significantly (p < 0.0001).
Third, stone-free rates were lower in the high-score group, both intraoperatively (77.2%
vs. 87.2%) and more markedly at 1 month postoperatively (70.9% vs. 91%; p = 0.001).
Finally, regarding late complications, ureteral stricture occurred in 7.3% of patients in the
high-score group, whereas no cases were observed in the low-score group. Thus, at the
cut-off value of 83.75, the Wang nomogram not only predicts stone impaction but is also
closely associated with surgical efficacy and safety. This enables surgeons to anticipate
potential procedural difficulties and to prepare appropriate interventional strategies
accordingly.

4.2.3. Investigate predictors of impacted ureteral stones relevant to the conditions of
the study setting and to develop a modified nomogram

When performing multivariable regression analysis of the factors currently used at
the study center, we found that three factors were statistically significant: the time from
symptom onset to surgery (OR = 1.01; p = 0.016), the degree of hydronephrosis on
urinary tract computed tomography (OR = 2.11; p = 0.019), and ureteral wall thickness at
the site of the ureteral stone (OR = 4.39; p < 0.0001). Among these, ureteral wall
thickness showed the greatest statistical significance. Compared with the factors included
in Wang’s nomogram, we observed that hydronephrosis grading based on a four-level
classification on urinary tract computed tomography is routinely used at our institution
and is also relatively common in other healthcare facilities in Vietnam. In contrast,
Wang’s hydronephrosis grading system has rarely been applied in Vietnam; therefore, we
replaced this hydronephrosis grading method. In addition, the interval from symptom
onset to surgery reflects the duration for which the stone has remained in the ureter. Stone
impaction duration in the ureter is one of the three commonly accepted definitions of
impacted ureteral stones. Moreover, the duration of symptoms is easy to assess through
clinical history taking.

Regarding the two factors of age and history of ipsilateral ureteral stone
intervention in Wang’s nomogram, these variables were not statistically significant in our
multivariable regression analysis; therefore, they were not included in the modified
nomogram. We considered that these two factors could be omitted for the following
reasons. For age, some studies have suggested that older age is associated with a longer
duration of stone retention in the ureter and with deterioration in ureteral function and
structure, thereby increasing the risk of impacted ureteral stones. However, with the
current development of healthcare systems, patients are more likely to undergo screening
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for urolithiasis and systemic diseases such as cardiovascular disease and diabetes
mellitus, which may reduce the influence of age on the occurrence of impacted ureteral
stones. For a history of ipsilateral ureteral stone intervention, we observed that advances
in ureteroscopy have reduced wureteral injury, including the miniaturization of
ureteroscopes, the use of laser energy sources associated with less tissue damage,
hydrophilic guidewires, and improved surgeon experience. Therefore, this factor may
have less influence on the formation of impacted ureteral stones.

On this basis, we attempted to develop a modified nomogram using three
parameters: symptom duration, the degree of hydronephrosis on urinary tract computed
tomography, and ureteral wall thickness (Figure 3.4). These are three factors that can be
easily collected in clinical practice. The modified nomogram also demonstrated good
accuracy, with an area under the curve of 0.898 (p < 0.0001), a sensitivity of 87.1%, and
a specificity of 81.1%. These findings indicate that the modified nomogram has high
accuracy for screening patients with impacted ureteral stones. However, to fully establish
and draw conclusions regarding the advantages and limitations of the modified
nomogram, further studies with larger patient populations are required, along with
calibration assessment, evaluation of clinical benefit, and, importantly, external validation
through multicenter studies.

Several clear prospects can be identified from the development of the modified
nomogram. In surgical practice, the nomogram may help stratify patient risk at Hue
University of Medicine and Pharmacy Hospital and predict patients with a high
probability of impacted ureteral stones, thereby facilitating appropriate surgical planning,
including the selection of lithotripsy devices, prevention of ureteral stricture, and
consideration of alternative surgical approaches. In training and education, the nomogram
serves as a visual tool that helps young physicians better understand the relationships
among clinical factors, imaging findings, and treatment outcomes. In scientific research,
it provides a foundation for multicenter and multinational studies to validate the model
across different patient populations, thereby allowing further refinement and
optimization. In healthcare management, applying the nomogram may support policy
planning for medical resource allocation and reduce treatment costs through accurate
prediction and appropriate selection of an intervention strategy from the outset. In
addition, the development of artificial intelligence opens opportunities to build advanced
predictive models based on big data and optimized algorithms, which may outperform
traditional nomograms.
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CONCLUSIONS
1. Investigate the pathological characteristics and evaluate the outcomes of
ureteroscopic lithotripsy.

In this study of 157 patients undergoing retrograde ureteroscopic laser lithotripsy
at Hue University of Medicine and Pharmacy Hospital, the incidence of impacted ureteral
stones was 39,5% of all ureteral stone cases.

The predominant clinical presentation was dull flank pain (59,7%), whereas acute
manifestations such as renal colic were less common (17,7%). The median duration from
symptom onset to surgery in the impacted group was approximately 1,6 times longer than
in the non-impacted group (32 days vs 20 days, p =0,001).

On imaging, impacted ureteral stones were most frequently located in the proximal
third of the ureter (41,9%). Impacted stones had significantly greater stone volume and
cross-sectional area compared with non-impacted stones (p < 0,0001), with a median
volume of 367,6 mm? and a median cross-sectional area of 46,9 mm?. The mean stone
density was 994,4 + 232,7 Hounsfield units (HU).

CT imaging demonstrated a significantly higher degree of hydronephrosis in the
impacted group (p < 0,0001), consistent with hydronephrosis grading according to Wang
(p < 0,0001). The mean proximal ureteral diameter was 11,7 £ 3,3 mm, significantly
larger than in the non-impacted group (p < 0,0001), with a proximal-to-distal ureteral
diameter ratio of 3,5. Meanwhile, the median ureteral wall thickness at the stone site was
4,7 mm, significantly greater than in the non-impacted group (3,3 mm; p < 0,0001).

Multivariable logistic regression identified three independent predictors of
impacted ureteral stones: prolonged duration from symptom onset to surgery (p = 0,016),
hydronephrosis grade according to Wang (p = 0,007), and ureteral wall thickness at the
stone site (p < 0,0001).

According to the SMART classification of intraoperative findings, the impacted
group had significantly higher rates of ureteral mucosal edema (87,1%), polypoid ureteral
lesions (29%), and mucosa-adherent stones (95,2%) compared with the non-impacted
group (p <0,0001).

Regarding treatment outcomes, the impacted group had significantly longer
operative times (36,5 minutes vs 30,0 minutes; p < 0,0001), higher overall intraoperative
complication rates, and greater complication severity (p < 0,0001), particularly transient
hematuria (43,5% vs 22,1%; p = 0,004) and persistent hematuria (11,3% vs 1,1%; p =
0,007). Stone-free rates both intraoperatively and at 1 month were significantly lower in
the impacted group (72,6% and 71,0% vs 88,4% and 87,4%, respectively; p =0,011). The
Wang score was also strongly correlated with surgical outcomes: patients with Wang
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scores > 83,75 had lower 1-month stone-free rates (70,9% vs 91,0%; p = 0,001), higher
rates of transient hematuria (38,0% vs 23,1%; p = 0,043), and increased incidence of
Grade 2—-3 complications (p < 0,001).

2. Evaluate the application of Wang’s nomogram in predicting impacted ureteral
stones.

When applying the Wang nomogram to predict impacted ureteral stones, the mean
total score was 85,2 + 30,1, corresponding to a predicted probability of impaction of 0,4
+0,3.

ROC curve analysis demonstrated excellent predictive performance, with an area
under the curve (AUC) of 0,88 (95% CI: 0,83-0,93; p < 0,0001), confirming strong
discriminative ability in the study population. At a cut-off value of 83,75; sensitivity was
88,7% and specificity was 74,7%, representing an optimal balance between detection and
exclusion of impacted cases. Therefore, the Wang nomogram is applicable in Vietnam for
preoperative prediction of impacted ureteral stones.

Factors identified as suitable for predicting impacted ureteral stones within our
institutional setting included duration of symptoms (p = 0,016), degree of hydronephrosis
on urinary tract CT (p = 0,019), and ureteral wall thickness (p < 0,0001).

Construction of a modified nomogram based on these three variables was feasible
and demonstrated high predictive accuracy, with an AUC of 0,898 and sensitivity of
87,1%; specificity of 81,1%.

RECOMMENDATIONS

In clinical practice, preoperative assessment should focus on factors associated
with impacted ureteral stones, particularly ureteral wall thickness at the stone site, the
degree of hydronephrosis, and symptom duration, in order to facilitate treatment planning
and patient counseling.

The Wang nomogram may be used as an adjunctive tool for the preoperative
prediction of impacted ureteral stones, in conjunction with relevant clinical and imaging
characteristics.

The modified nomogram developed in the present study should currently be
regarded as a preliminary reference tool. Further prospective, multicenter studies with
independent external validation are required before it can be widely implemented in
clinical practice.
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