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thirc, tuan tha diéu tri ding cua ngudi
bénh. Ti |é khong tuan tha diéu tri thudc & bénh
nhan cd trinh d6 hoc van t&r THCS-THPT trd lén
chiém ti 1& thap, cu thé THCS-THPT chiém 8% va
dai hoc-sau dai hoc chiém 7%. Két qua nay co y
nghia thong ké (p<0,05), ti 1€ khong tuan tha
diéu tri 8 bénh nhan c¢d trinh d hoc van tur tiéu
hoc trd xudng cao gap 1,31 [an THCS-THPT va
cao gap 1,927 lan dai hoc-sau dai hoc. Két qua
nay cling phu hgp vdi nghién clfu cta Tran Thi
Hanh ghi nhan trinh d6 hoc van cang cao thi kién
thirc cang cao (p<0,05) [2].

Khao sat vé mai lién quan gilra tuan tha diéu
tri chung va déi tugng nghién clu, Bénh nhan
dung thuGc déu dan theo daon thubc cua bac si
co ty |é tuan tha diéu tri chung la 39,4%, cao
hon so vGi dbi tugng khéng dung thuGc déu dan.
Bénh nhan kiém soat dudng huyét & bénh nhén
thir dudng huyét >2 lan/tuan cd ty |é tuan thd
diéu tri chung la 49,3%. TU nhiing két qua trén,
viéc cd nén tang kién thirc chung vé bénh DT
type 2 sé gilp bénh nhan nhan biét dugc tam
quan trong cua viéc tuan tha diéu tri, tor dé kiém
soat tot bénh. Két qua trén cling cho ching ta
thdy dugc rdng, khi bénh nhan co kién thirc
chung vé DTD type 2, bénh nhan sé cd kha nang
tu diéu chinh 16i sdng cua chinh minh.

V. KET LUAN

Qua nghién cltu cho thay ty & bénh nhan cé
kién thdc chung, tuan thu diéu tri con kha thap.
Phan I6n ty |1é ngudi bénh tuan thu dung thudc
chiém dén 94%; tuy nhién ¢ dén 2 trong tdng 4
ché do déu co ty Ié bénh nhan tudn thd dudi

50%, trong dé chiém ty I€ thap nhat la tuan thu
dinh dudng la 15%. Vi vay, can nghién cfu cac
gidi phap giam bét tinh trang nay dé gilp ngudi
bénh tuan thu diéu tri tot han.
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sang. Xac dinh thanh phan séi sau mé véi anh ki thuat
s6 bang tri tué nhan tao c6 tiém nang to I6n. Nhiing
nghlen clu trudc day gan nhan cho anh dua vao két
qua phan tich thanh phan cua toan bd vién soi, diéu
nay da dugc ghi nhan 13 c6 thé kém chinh xac. Trong
nghién cu’u nay, chiling t6i trmh bay tinh kha thi qua
danh gia két qua budc dau cua phudng phap xac dinh
thanh phan soi tiét niéu sau mo vdi anh ki thuat s6
bang tri tué nhan tao 8 mirc d6 manh soi. Poi tugng
va phu’dng phap: Manh séi dugc thu thap sau md.
Trudc khi dugc phan tich thanh phan bai phuang phap
tiéu chuan (Fourler transform _infrared spectroscopy),
cac manh soi dugdc chup anh ki thuét s6 bang cac thiét
bi c6 san trén thi trudng. BO anh dudc chia thanh hai
nhém theo két qua phan tich thanh phan gém cé
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nhom CO chifa sdi calcium oxalate va nhom Non-CO
chlra so6i c6 thanh phan khac. VGi moi nhom, anh lai
dugc phan chia ngau nhién thanh ba b training,
validation, va testing Vi ti 1€ [an lugt la 70%, 10% va
20%. MOt mo hinh tri tué nhan tao sur dung phudng
phap transfer learning dua trén cau tric cla thuat
toan ResNet-18 dugc phat trién va dao tao bang bd
anh training. M hinh sau @6 dugc ti uu hod nhd bd
validation va cudi cing 1& danh gid bdng bd testing.
K&t qua: Su dung bd testing, mé hinh dat d6 chinh
xac, do nhay, do6 dac hiéu, va dién tich dudi dudng
cong ROC [an lugt la 71,4%, 81,5%, 51,9%, va 0.715.
K&t luan: Cac két qua budc dau tuong ddi hira hen
cla md hinh cho thay tiém nang va tinh kha thi cua
phucng phap M6 hinh dudc toi uu tot han nLra G giai
doan sau co thé trd thanh mot cong cu trg g|up trong
thuc hanh lém sang. Tor khoa' Tri tue nhan tao;
Thanh phan Anh ki thuat s&; Sdi tiét niéu.

Viét tat: Al: Tri tué nhan tao, AUROCC: Dién tich
dusi dudng cong ROC, CO: Nhém 'soi calcium oxalate,
FTIR: Fourier transform infrared spectroscopy, Non-
CO: Nhom soi ¢d thanh phan khac.

SUMMARY
PREDICTING URINARY STONE COMPOSITION
VIA ARTIFICIAL INTELLIGENCE ALGORITHMS:
THE PROOF OF CONCEPT
Background: Composition of urinary stone
should be determined since it possesses meaningful
clinical information. Post-operatively predicting the
composition by digital images with artificial intelligence
is of enormous potential. Previous attempts labeled
images based on the analysis results of the stones
entirely, which may be less accurate. In the current
study, we aimed at presenting preliminary results of
predicting composition of individual stone fragments.
Subjects and methods: Stone fragments were
collected post-operatively. Prior to analyzing
composition by a gold standard method (Fourier
transform infrared spectroscopy), the stones were
digitally imaging captured by commercially available
devices. The set of images was categorized into
Calcium oxalate and the other composition groups,
and randomly divided into three data subsets, namely,
training, validation, and testing. A transfer learning
model based on the ResNet-18 algorithm was
developed and trained on the training subset. The
model was optimized on the validation subset, and
finally was evaluated on the unseen testing subset.
Results: On the testing subset, the final model
achieved accuracy, sensitivity, specificity, and the area
under the receiver operating characteristic curve of
71.4%, 81.5%, 51.9%, and 0.715, respectively.
Conclusion: Promising preliminary results of the final
model showed the potential of our approach. Better
optimized models might serve as an assisting tool in
clinical practice. Keywords: Artificial intelligence;
Composition; Digital image; Urinary stone.

I. DAT VAN DE

Soi tiét niéu dugc biét dén lan dau tién tlr
thai ki tién su’1 tuy nhién, cho dén bay gid nd
van la mét van dé stic khde phé bién. Tai Hoa Ki,
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udc tinh c6 10% dan s6 co sai tiét niéu?.

Theo khuyén cao vé soi tiét ni€u cla Hoi
niéu khoa Chau Au, tat cd nhitng bénh nhan [an
dau phat hién soi nén dugc phan tich thanh3.
Céc phuong phép tiéu chudn dugc s dung dé
phén tich thanh phan soi hién nay 1a quang phd
hong ngoai va tan xa tia X3. Tuy nhién, nhiing
phuong phap nay yéu cau hé thdng phurc tap va
tiéu ton nhiéu nguodn luc, vi thé, rat nhiéu cd sé
y té trén thé giGi chua cd kha nang ti€p can.

Tri tué nhan tao (AI) da dugc ghi nhan vé
kha ndng to Ién trong viéc gidi quyét nhiéu van
dé, dac biét la cac tac vu lién quan dén hinh anh.
Al da va dang dudc phat trién trong rat nhiéu
linh vuc, va y hoc cling khdng nam ngoai xu thé
dé. Tan dung Al trong xac dinh thanh phan soi
tiét niéu thu hut dugc rat nhiéu su’ quan tdm do
tinh &'ng dung cao cla né.

Xac dinh thanh phan sdi sau mé c6 the mang
lai thong tin vé van dé chuyen hod goc ré, tir dé
c6 thé diéu tri dugc nguyén nhan gy séi cling
nhung thuc hién cac bién phap du phong tai
phat. Nhu‘ng nghlen ctu trudc day da dugc thuc
hién sir dung md hinh AI c6 thé van con nerng
van dé trong perdng phap nghién ctu. Cu thé 13
trong van dé gan nhan cho anh, mét budc cuc ki
quan trong d& dam bao tinh chinh xac cta mé
hinh. Nhitng nghién clru cla Black hay cula
Serrat va dong nghiép da gan nhan cho anh dua
trén két qua phan tich cta toan bo vién so6i*>. Cac
manh khac nhau cla soi cé thé chira thanh phan
khac nhau va/hodc c6 ti Ié gilra cac thanh phan la
khac nhau®. Trong khi d6, phan tich thanh phan
cla toan bd vién séi thudng dugc thuc hién trén
mot vai manh séi co tinh dai dién, thay vi phan
tich tat ca cdc manh cua vién sdi do.

Trong nghién clru nay, ching téi danh gia
tinh kha thi cia mét phugng phap ti€p can mdi
khac phuc nhitng han ché cla cac nghién clu
tién nhiém, do6 la si dung anh ki thuat so cua
trng manh sdi vdi nhan thanh phan clta chinh
manh sdi do.

I1. DPOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tugng nghién ciru. Bé cudng
nghién clru hoi cltu quan sat nay da dugc thong
qua bdi HGi dong dao dlc trong nghién clu y
sinh clia Vién nghién clru y hoc Binh Tién Hoang
(s6 dang ki IRB- 2308) va ban chdp thuan tur
ngusi bénh dugc mien trr.

Doi tugng trong nghién clru nay Ia nhiing
mau soi tiét niéu dugc thu thap sau mé tai Khoa
phau thut tiét niéu, Bénh vién trudng dai hoc y
Ha NO6i. bay la mau soi tir nhitng bénh nhan
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dugc diéu tri tir 01/01/2022 dén 31/12/2022 va
dugc luu tri tai kho clia khoa. Sau khi thu thap,
mau soi dugc lam sach can sinh hoc, lam kho, va
luu trlr vao nhitng 6ng xét nghiém dugc niém
phong. Néu thong tin trén 6ng nghiém khong
khdp véi nhiing gi dugc ghi lai tai bénh an dién
t&r, nhitng mau séi ay sé dugc loai khoi nghién
clru (Biéu dd 1).

[# mau]
Théns tin khéns khen| 1 |

That lac 1
Chi c6 mét anh 1
Khéng c6 két qua FTIR 2

1133 manh sé1

Biéu dé 1: Trinh tu tuyén chon déi tuong
nghién cuu. CO, Nhom soi Calcium oxalate; Non-
CO, Nhom soi ¢o thanh phén khac; FTIR, Két qua
phan tich Fourier transform infrared spectroscopy

2.2. Phuang phap nghién ciru

2.2.1. Chup anh ki thuat sé. M&i mau soi
c6 chlfa nhiéu manh séi va moi manh sdi sé
dugc chup hai anh ki thuat sé cia hai mat cua
nd. Anh dugc chup bdi mot chi€c dién thoai
(Galaxy Note 10 5G, Samsung, Suwon-won,
Gyeonggi-do, Han Quéc) dudc gan mot thiét bi
phong dai (Macro Lens LED Lighting, Ilwoo,
Gyeonggi-do, Goyang -shi, Han Quéc); ca hai
thiét bi nay déu cd thé dugc tim thdy dé dang
trén thi truGng. Cac manh soi dugdc dat trén mot
td gidy trdng cadch mdy anh cla dién thoai mét
khoang cach cd dinh. Anh sang dugc s dung la
anh sang trdng vdi cung d6 cd dinh tir thiét bi
phoéng dai.

2.2.2, Xac dinh thanh phéan thuc cua
s6i, MOi manh soéi sau do dugc phan tich thanh
phan badng phudng phap tiéu chudn, Fourier
transform infrared spectroscopy (FTIR). D€ thuc
hién dugc phuong phap nay, nhitng manh soi
nay dugc rda, lam khd, va nghién nho thanh bot
min. BOt cia moi manh soi dugc dat Ién trén clra
sd phan tich Universal Attenuated Total
Reflectance Accessory cla may Spectrum Two
FT-IR Spectrometer (PerkinElmer, Inc., Waltham,
Massachusetts, Hoa Ki). Qua trinh phan tich va
so sanh phé thu dugc véi thu vién tham chiéu
(NICODOM 1R Kidney Stones Library, NICODOM
Ltd., Praha, Czech Republic) dugc diéu khién

thong qua phan mém Spectrum IR software
v10.7.2.1630 (PerkinElmer, Inc., Waltham,
Massachusetts, Hoa Ki).

2.2.3. Chuén bi va phan chia dir liéu.
Anh ki thuat s6 ctia mdi manh séi dugc gan nhan
thanh phan clta chinh né. Vi calcium oxalate va
carbonate apatite thudng xuat hién cung nhau,
ching t6i phan chia toan bé anh thanh hai
nhém: nhéom CO chlra nhirng manh soi c6 thanh
phan chi minh calcium oxalate hodc gom calciuim
oxalate va carbonate apatite, va nhém Non-CO
chita nhitng manh soi c6 thanh phan khac.

Tiép theo d4, moi nhom dugc phan chia ngau
nhién thanh ba bd dir liéu, training, validation va
testing vai ti 1€ [an lugt la 70%, 10%, va 20%. O
bo training, cac perdng phap lam tang s6 lugng
anh (augmentation) gom cé ngau nhién cat anh
thanh 224x224 pixel, lat anh rlgau nhién theo
chiéu doc, va chuén hoa trén moi kénh mau cua
anh. Trong khi do, & bo validation va testmg, chi
ap dung thay dO| kich thudc anh vé 224x224
pixel, lat anh ngau nhién theo diéu doc, va chuan
hoa trén mdi kénh mau ctia anh. )

2.2.4. Phat trién va danh gia mé hinh. O
nghién ctu chirng minh tinh kha thi ciia phuong
phdp nay, ching t6i st dung ki thuat transfer
learning dua vao ki€n tric ciia moé hinh ResNet-
18 va diéu chinh I6p fully-connected cudi cung.
M6 hinh sau khi dugc dao tao bang bd training
s€ dudc t6i vu hod cac théng s6 bang bd
validation va cubi cung la danh gia trén bo dir
liéu chua tung dugc ti€p xdc la testing. Cac
thong s6 danh gia bao gom dd chinh xac, do
nhay, d6 dac hiéu, va dién tich dudi dudng cong
ROC (AUROCC).

T&t ca cac thao tac tinh toan dugc thuc hién
bdng ngdn ngilr 1ap trinh Python 3.9.19 va nén
tang Pytorch 2.2.2. MO hinh dugc dao tao Vdi
phan clrng gom CPU Intel core i7, RAM Samsung
DDR4 64 Gb, va GPU Geforce GTX 3060T.

lll. KET QUA NGHIEN CU'U

3.1. Quan thé nghién_ciru. Nghién ciu
cla ching toi gom cd 149 mau soi tir 146 bénh
nhan (101 nam va 45 ni). Tu0| trung binh + do
léch chuan 1a 54.3 £ 12.7 tuGi. Pa s mau la soi
than, va phuang phap diéu tri chu yéu la tan soi
qua da. Cac déc diém khac cia quan thé nghién
clu dudgc trinh bay & bang 1.

Badng 1: Cic dic diém cua quidn thé
nghién cuu

CO |Non-CO
GiGi tinh 720 ] o
(Nam : N@¥) 29 | 22:19
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Tudi (nd3m)  [55% ] 533¢%
(Trung binh £ B0 léch chuan) | 11,5 14,3
Vi tri soi . .0 -
(Théan : Niéu quan : Bang 952§ 4 R 8 H3
quang : Niéu dao) n '
Treatment methods . .o
(TSQD : NSNQTS : SPM : 9(1) i 2 4 i :1,) +0
NSBQTS) e )

TSQD, Tan soi qua da; NSNQTS, NGi soi ni€u
quan tan séi; SPM, NGi soi sau phic mac lay séi;
NSBQTS, Noi soi bang quang tan soi.

3.2. Két qua cua mo hinh trén bg dir
liéu testing. Khi dugc danh gia trén bo dir liéu
chua ting dugc ti€p xuc la testing, mo hinh dat
dugc do chinh xac, d6 nhay, do dac hiéu, va
AUROCC lan lugt la 71.4%, 81.5%, 51.9%, and
0.715. Biéu do 3 thé hién két qua du doan trén
cac nhém soi va dudng cong ROC.

Nhan duoc duw doan

Non-CO Cco
Non-CO 243 55
(ele) 75 81

Ti 16 duang tinh thét
\

’J —_— AUROCC = 0.715)

0.0 o2 o4 06 o8 10
Ti & duong tinh gia

Biéu do 2: Két qua cua mé hinh trén bé di¥
liéu testing
a, Bang két qua du doan trén cac nhém soi;
b, Pudng cong ROC. CO, Calcium oxalate group;
Non-CO, the other group; AUROCC, Dién tich
dudi dudng cong ROC.

IV. BAN LUAN

Séi calcium oxalate la mot trong nhing
nhém sdi phd bién nhat’. Hon nita, vi cac khuyén
cdo déu cho rang nhitng ngudi bi soi lan dau can
dugc phan tich soi3, viéc xac dinh sy cé mat cla
calcium oxalate trong cac manh soéi thu dugc sau
md ¢b y nghia rat quan trong. Trong nghién ciu
nay, ching tdi phat trién mot md hinh Al dé
phéan loai anh ki thuat s6 cla cac manh sdi thanh
hai nhom, CO va Non-CO. Trén b0 dir liéu
testing, mé hinh cta chdng téi cho thdy kha
nang phan dinh kha tét véi do chinh xac, do
nhay, dé nhay, d6 dac hiéu, va AUROCC lan lugt
la 71,4%, 81,5%, 51,9%, and 0,715. Nhiing két
qua nay cho thdy tiém ndng clda phudng phap
cla chung t6i trong viéc xac dinh thanh phan soi
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tiét niéu.

Pa co nhiéu nghlen cGtu dugc thuc hién dé
xac dinh thanh phan si tiét niéu sau phau thuat.
Vi du, Serrat va dong nghiép s dung thuat toan
Random Forest cho anh ki thudt s6 cua soi tiét
niéu. Trong s6 454 séi, két qua chinh xac chung
cho tdm nhom soi la 63%°. Trong mot nghién
ctu khac, Black va dong nghiép dung mé hinh
ResNet-101 dé& phan loai 63 sdi thanh nam
nhom. Cac tac gid bao cao dé nhay cho sdi uric
acid, calcium oxalate monohydrate, struvite,
cystine, va brushite stones lan lugt la 94%, 90%,
86%, 75%, and 71%*. Nhifng nghién nay c6 han
ché& dé 1a sai sot cd thé hién dién trong qua trinh
gan nhan cho anh. Theo Laube va dong nghiép,
thanh phan trong cac manh sdi cla cung mot
vién sdi c6 thé thay ddi rat I6né. Vi thé, viéc gén
nhan anh cho cac vién séi c6 thé kém chinh xac.
Trong nghién c('u nay, chidng téi gan nhan cho
ting manh soéi va nhitng manh sdi nay dugc
phan tich thanh phan mét cach riéng biét.

Mac du phufdng phap cla ching t6i dem dén
nhirng két qua kha hira hen & giai doan thu
ngh|em nay, né van chua du t8i uu dé co thé
ng dung trén Iam sang. M6t han ché khac cla
nghién ctu cd thé dén tir viéc sir dung transfer
learning v6i md hinh AI. Diéu nay cd thé khién
cho m6 hinh chua dugc t6i uu hoa da tot cho
chinh tdc vu cu thé nay. Cac nghién clu tiép
theo dé cai thién hiéu qua ctia mé hinh cling nhu
m@ rong kha nang xac dinh cadc nhdm séi khac,
do vay, rat nén dugc khuyén khich thuc hién.

V. KET LUAN

Xac dinh thanh phan sdi tiét niéu bang anh ki
thuét sd clia manh sdi sau mé ¢ tinh kha thi cao.
Kha ndng phan dinh tét cia phuang phap c6 thé
gilﬁlp ich cho cac cd sd y té con thi€u trang thiét bi
can thiét dé phan tich thanh phan sdi. Cac nghién
cliu tiép theo can dudc ti€n hanh dé hién thuc
héa phuang phap vao thuc tién 1am sang.

V1. LO1 CAM ON

Chung t6i xin chan thanh cdm dn su hgp tac
trong qua trinh thuc hién du an cda Trung tam
nghién clru vé tri tué nhan tao trong anh y t€,
Pai hoc qudc gia Chonnam, Han Qudc.
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KET QUA PHAU THUAT TRUO'T THAN POT SONG HAI TANG
LIEN KE VUNG THAT LUNG TAI BENH VIEN QUAN Y 175

TOM TAT.

_ Muc tiéu: Nghién cru nham danh gia két qua
phau thuét trugt than d6t séng hai tang lién ké vung
that lung bang ky thudt nep vit qua cudng va han
xugng lién than dét dudng vao I6i sau tai Bénh vién
Quan y 175. Poi tugng va phuong phap nghién
cu’u Ngh|en clru mo ta trén 30 bénh nhan trugt dot
song hai tang lién ké dugc phau thuat ti thang 01
nam 2021 dén thang 5 ndm 2024. Thu thap s0 liéu, so
sanh cac trleu chiing trudc va sau phau thuat, danh
gia két qua phau thuat. K&t qua: Sau phau thuat 6
thang, diém VAS Iu’ng giam tu 6,23 xudng 1,43; diém
VAS chan giam tur 5,87 xudng 1 ,23. Chuc nang cot
s6ng dugc cai thién, chu yéu & muc 1 (90%) va muic 2
(10%); s6 bénh nhan trugt do 2 la 23,3% (gidm so
vGi trudc phau thudt 1a 36,7%). C6 90% bénh nhan
can xudng hoan toan sau 6 thang, chi c6 10% bénh
nhan can xuong chua hoan toan. C6 6,7% bénh nhan
c6 hinh anh long vit va tugt mi€ng ghép trén phim
chup X-quang sau can thiép 6 thang. K&t luan: Phau
thuat diéu tri trugt than ddt sdng hai tang lién ké vung
that lung bang ki thuat nep vit qua cudng va han
xudng lién that dét dudng vao 16i sau cho thay két
qua kha tot.

Tur khoa: Trugt d6t s6ng hai tang, trugt dét sdng
that lung, han xuang lién than dét, dudng vao 16i sau

SUMMARY
RESULT OF SURGERY TREATMENT FOR

DOUBLE-LEVEL LUMBAR SPONDYLOLISTHESIS

IN 175 MILITARY HOSPITAL
Objectives: The study aimed to evaluate the
results of surgery for double-level lumbar
spondylolysis using the pedicle screw placement and
posterior lumbar interbody fusion at Military Hospital
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175. Subjects and methods: The study reported 30
cases with double-level lumbar spondylolysis under
operation from January 2021 to May 2024. We
collected data, compared symptoms before and after
surgery, and evaluated surgical results. Results: 6
months after surgery, VAS score for lower back
decreased from 6.23 to 1.43; VAS score for lower leg
declined from 5.87 to 1.23. Spinal function improved,
mainly at level 1 (90%) and level 2 (10%); The
number of patients having severe level-2-
spondylolisthesis was 23.3% (went down from 36.7%
preoperation). There are 90% of patients with full
bone healing after 6 months, and only 10% of patients
with partly bone healing. There were 6.7% of patients
with screw loosening and graft slippage on X-ray 6
months postoperation. Conclusion: Surgery for fixing
double-level lumbar spondylolysis using the pedicle
screw placement and posterior lumbar interbody
fusion had shown a good outcome. Keywords:
Double-level lumbar spondylolysis, lumbar
spondylolysis, posterior lumbar interbody fusion

I. DAT VAN DE

Trugt dot song (TPS) do nhiéu nguyén nhan
gdy ra nhu bdm sinh, thodi hod, khuyét eo, chan
thuong... Moi nguyen nhan cta bénh gay nén
mot bién d6i giai phau rleng, tuy nhién, ching co
déc diém chung nhat 13 géy nén su d| chuyén
bat thu’dng ra phia trudc cta than dét séng cling
vGi cubng, mom ngang va dién khdp phia trén.

Co nhiéu phuang phap phau thuat dugc ap
dung trong diéu tri trugt dot sdng nhu: c6 dinh
cOt sOng 16i sau va ghép xuang; 13y dia dém giai
ép, ghép xuang va cd dinh cft sng that lung 16
trudc (ALIF); 16i sau (PLIF); 16i sau qua o lién
hgp (TLIF). Phau thuat ghép xuong lién than dét
qua 0 lién hgp (TLIF: Transforaminal Lumbar
Interbody Fusion).

Trong cac dang TDS, TDS 2 tang con it dugc
ghi nhan va khé dé dua ra mot phac do diéu tri
t6i vu. Xinyu liu (2015) cho rang, phuang phap
diéu tri cila TPS 2 tang tuong tu nhu TS 1 tang
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