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TONG QUAN VE RACH RONG GAN CHOP X0AY
Nguyén Vin Thail, L& Minh Khoa?, Lé Gia Anh Thy?,

TOM TAT

Muc tleu Bai viét téng hgp dinh ngh|a cc che
bénh sinh va cac phudng phap diéu tri rach rong gan
chop Xoay (MRCT) Phuaong phap Tong quan y van
vé MRCT, tap trung vao cac yéu to: dinh nghia, co
sinh hoc, chan doan va d|eu tri. K&t qua: MRCT dugc
Xac d|nh 1 rach tir 2 gan trd ién hodc kich thudc vét
réch >5cm, lién quan dén mét can bang luc va roi
loan dong hoc khdp vai. Chan doan dua vao Iam sang
va MRL Lua chon diéu tri phu thuoc vao tudi, tinh
trang thoai hoa, co rut gan va nhu cau chic nang Cac
phuong phap digu tri gom: 1) Diéu tri bdo ton: tép
phuc hoi chirc ndng va dung thuoc giam dauy, ap dung
cho bénh nhan 16n tudi hodc cé bénh Iy nén. 2) Cit
loc, g|a| ap dugi mom cing vai: danh cho bénh nhan
16n tudi, khong c6 gia liét. 3) Khau gan: uu tién khau
2 hang néu kha thi. 4) Khau gan ban phan: Iua chon
khi khong thé khau hoan toan. 5) Tang Cerng bang
manh ghép: hién dang con nhiéu tranh cdi. 6) Tai tao
bao khdp trén: phucng phap mdi, can thém ngh|en
cltu. 7) Chuyén gan: phu hdp cho benh nhan tré, hoat
dong nhiéu. 8) Ddt spacer duGi mom cung vai:
phuong phap it xam lan, két qua ngan han kha quan.
9) Thay khdp vai dao ngudc: Lua chon cho bénh nhan
I&n tudi hodc cd thodi hda khdp. Két Iuan Khau gan
la lya chon uu tién. Cac ky thuat mdi va phl,rdng phap
thay khdp vai dao ngugc can thém nghlen cliu dé cai
thién hiéu qua diéu tri. Can c6 thém cac nghién clu so
sanh truc tlep gilta cac phuong phap diéu tri d€ dua
ra khuyén céo diéu tri t6i uu.
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Tu’khoa. Réach rong gan chop xoay, khau noi soi,
chuyen gan, dat spacer dugi mém cung vai, thay khdp
vai dao ngugc

SUMMARY
A COMPREHENSIVE OVERVIEW OF

EXTENSIVE ROTATOR CUFF TEAR

Objective: The article summarizes the definition,
pathogenesis, and treatment methods for massive
rotator cuff tears (MRCT). Methods: A literature
review on MRCT, focusing on definition, biomechanics,
diagnosis, and treatment. Results: MRCT is defined
as a tear involving 2 or more tendons or a tear larger
than 5 cm, associated with force imbalance and
shoulder joint kinematics disorder. Diagnosis is based
on clinical assessment and MRI. Treatment choice
depends on age, tissue degeneration, tendon
retraction, and functional demands. Treatment
methods include: 1) Conservative treatment: physical
therapy and pain medication, recommended for
elderly patients or those with underlying conditions. 2)
Debridement and subacromial decompression: suitable
for elderly patients without pseudoparalysis. 3)
Tendon repair: Two-row repair is preferred if feasible.
4) Partial tendon repair: considered when complete
repair is not possible. 5) Augmentation with grafts:
remains  controversial.  6)  Superior  capsule
reconstruction: a new method, requiring further
research. 7) Tendon transfer: suitable for younger,
active patients. 8) Subacromial spacer placement: a
less invasive option with promising short-term results.
9) Reverse shoulder arthroplasty: for elderly patients
or those with severe joint degeneration. Conclusion:
Tendon repair is the preferred choice. New techniques
and reverse shoulder arthroplasty require further
research to enhance treatment  outcomes.
Comparative studies between treatment options are
needed to establish optimal treatment
recommendations. Keywords: Massive rotator cuff
tear, arthroscopic repair, tendon transfer, subacromial
spacer, reverse shoulder arthroplasty
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Rach rong gan chop xoay (Massive Rotator
Cuff Tear - MRCT) la tinh trang phirc tap va khé
diéu tri trong linh vuc chdn thugng chinh hinh.
Tinh trang nay khong chi gay dau dén va han
ché chiic nédng cho ngudi bénh ma con ddt ra
nhiéu thach thdc cho cac bac si phau thuat trong
viéc lua chon phuong phap diéu tri téi uu [1,2].

MRCT dugc dinh nghia la tinh trang rach gan
chop xoay co kich thudc I16n hon 5cm hodc lién
quan dén it nhat hai gan [3,4]. Ty 1€ méc MRCT
téng theo tudi, khoang 20% dan sb trén 65 tudi bi
anh hudng [5]. Diéu tri MRCT can nhac ky lung
nhiéu yéu t8, gdbm do tudi, mirc d6 hoat dong, tinh
trang gan va cd, va cac bénh ly mac kém [6].

Trong nhitng ndm gan day, su hi€u biét vé
¢ sinh hoc va sinh ly bénh ctia MRCT da dugc
cai thién dang k&, dan dén su phat trién cua
nhiéu phuong phap diéu tri méi [7]. Cac lua
chon diéu tri hién nay gom diéu tri bao ton va
cac phuong phap phau thuat nhu khau gan,
chuyén gan, st dung spacer dudi mém cung vai
va thay khdp vai dado ngugc. Moi phuang phap
déu cb nhitng uu diém va han ché riéng, doi hoi
su’ can nhic can than dé dat dugc két qua téi uu
cho tirng bénh nhan [8].

Muc tiéu bdo cdo nay tdng hdp va danh gia
cac kién thirc hién tai vé MRCT, bao goém dinh
nghia, phan loai, cd sinh hoc, phuagng phap danh
gia va cac luva chon diéu tri. Ching toi sé tap
trung vao viéc phan tich uu va nhugc diém cla
tirng phuang phap diéu tri, dua trén cac bdng
chiing 1dam sang mdi nhat, nham cung cdp mot
hudng dan toan dién cho cac bac si lam sang
trong viéc quan ly MRCT.

Il. DINH NGHIA VA PHAN LOAI

Viéc dinh nghia chinh xac MRCT la rat quan
trong d€ dam bao chan doan va diéu tri hiéu
qua. Tuy nhién, trong nhiéu nam, da co nhiéu
dinh nghia khac nhau dudc st dung, gay khd
khan cho viéc so sanh cac nghién cltu va dua ra
quyét dinh lam sang [1,3].

2.1. Pinh nghia. Cofield (1982) da dua ra
dinh nghia dau tién vé MRCT, md ta vét rach cé
kich thudc I6n han 5 cm theo chiéu trudc-sau
hoac trong-ngoai. Dinh nghia nay dua trén kich
thudc tuyét doi cda vét rach, nhung khong tinh
dén su khac biét vé kich thudc vai gilta cac ca
nhan [4].

Gerber va cong su (2000) dé xuat mot cach
ti€p can khac, dinh nghia MRCT la tinh trang
rach lién quan dén hai hodac nhiéu gan chdp
xoay. Dinh nghia nay tap trung vao s6 lugng gan
bi anh hudng thay vi kich thudc tuyét doi cua vét
rach, phan anh tét hon mirc do tén thuong chirc

nang [5].

Gan day, mot nghién clu s dung phuong
phap Delphi dat dugdc su dong thuan gilra cac
chuyén gia vé dinh nghia MRCT [6]. Theo dbng
thuan nay, MRCT dugc dac trung bdi:

1. Su co rdt cia gan dén mdc vanh & chao,
thé hién trén mét phdng diing ngang hodc mat
phang ngang.

2. Va/hodc =67% mau dong Idn bi boc 10,
do trén mat phdng ding doc.

3. Cac ddc diém nay dugc danh gia dya trén
hinh anh cong hudng tir (MRI) hoac trong phau
thuat.

binh nghia nay két hgp ca yéu t6 kich thudc
va muc db co rat, cung cap mot cach ti€p can
toan dién hon dé xac dinh MRCT.

2.2. Phan loai. Ngoai dinh nghia, cac hé
thdng phan loai da phét trién dé€ md ta chi tiét
han vé tinh chat va mic d6 nghiém trong cla
MRCT. Mot trong nhitng hé théng phéan loai dugc
s dung rong rai nhat la cua Patte (1990), dua
trén vi tri va mirc d6 co rut cda gan [7]:

e Giai doan 1: Pau gan gan mau dong I8n

e Giai doan 2: Dau gan nam & gilta mau
ddng 16n va & chao

e Giai doan 3: Dau gan co rat dén muc vanh
8 chao

Hamada va céng su (2011) dd phat trién
mot hé thong phan loai dua trén hinh anh X-
quang, tap trung vao su tién trién cla thodi hda
khdp lién quan dén MRCT [8]:

e Giai doan 1: Khoang cach mém cuing vai -
chom xucng canh tay (AHI) > 6 mm

e Giai doan 2: AHI < 6 mm

e Giai doan 3: AHI < 6 mm vdi Idm chom
xugng canh tay

e Giai doan 4: Hep khoang khdp 6 chao -
canh tay

e Giai doan 5: LUn chom xuang canh tay
Céac hé théng phan loai nay giip mod ta chi tiét
tinh trang bénh ly va ho trg trong viéc lua chon
phuang phap diéu tri, tién lugng két qua.

Ill. CO' SINH HOC

Co sinh hoc MRCT la nén tang gilp phat
trién cac chién lugc diéu tri hiéu qua. MRCT
khdng chi anh hudng dén cau tric gan va ¢d ma
con gdy ra nhitng thay d6i dang ké trong dong
hoc cla khép vai [1,2].

3.1. Co ché& bénh sinh. MRCT thuGng bat
dau véi mot vét rach nhd & phia trudc cla gan
cd trén vai va sau do lan rong ra phia sau [3].
Qua trinh dugc mo6 ta chi tiét nhu sau:

a) Khai phat: Vét rach ban dau thuGng xay
ra & vung chuyén tiép gilta gan va xuong, nci co
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su tap trung (ng suat cao [4].

b) Lan rong: Khi vét rach xuat hién, cac sgi
gan con lai 8 mép vét rach phai chiu ap luc Ién
han. Néu luc tac déng vugt qua sic chiu dung
cla cac sdi néy, vét rach sé tié’p tuc lan réng [5].

c) Suy glam chat qudng mo: Mep gan rach bi
thi€u mau nudi va ti€p xic vGi cac enzyme phan
hay trong dich khdp, can tr§ qua trinh lanh tu
nhién. Diéu nay dan dén su suy giam chat lugng
mo gan con lai [4].

d) Thay ddi cd: Theo thdi gian, MRCT dan
dén mot loat céc thay dbi 6 cd chdp xoay:

e Thodi hoa va teo cg: Do mat két ndi gilra
cd va xudng, cd bat dau teo nhd.

e Tham nhiém mg: Cac té€ bao m& xam nhap
vao cd, thay thé cac sgi co.

e Co rut: Gan va cd co ngan lai, lam giam
kha nang kéo dai [5,6].

3.2. Anh hudng dén cc hoc khdp vai.
MRCT lam gian doan cd ché gilr viing clia gan
chdp xoay, anh hudng dang ké dén dong hoc
cla khdp vai.

3.2.1. Cap luc [7]:

e Cap luc ngang: Cd dudi vai va gan chop
xoay phia sau tao thanh.

e Cap luc diing: Gan chdp xoay phia dudi va
co delta tao thanh. _

3.2.2. Mat can bang luc:

e Dich chuyén trudc trén cla chdm xuong
canh tay: Chom xudng canh tay di chuyén Ién
trén va vé phia trudc, lam gidam khoang cach
dudi mom cung vai.

e Giam kha ndng giit vitng khdp: Kha nang
gitr chém xuong canh tay & trung tdm & chao bi
suy giam.

« Thay déi truc xoay cua khdp vai: Truc xoay
clia khdp vai bi thay ddi, anh hudng dén cd sinh
hoc téng thé cua vai [8].

3.2.3. Gia liét: Gia liét dugc dinh nghia la
mat kha nang nang canh tay Ién phia trudc qua
90 dd, méc du vay van c6 thé nang thu dong va
khong co van dé than kinh. Cg ché gom:

o M4t cén bang luc: Ca delta khéng thé hoat
dong hiéu qua do mat d6i khang tr gan chop xoay.

e Thay d6i truc xoay: Truc xoay bat thudng
lam giam hiéu qua cd hoc clia cg delta.

» Dau: Trong mét s8 trudng hop, dau cé thé
gop phan gay ra tinh trang gla liét.

3.4. Anh hudéng dén cau tric xuang va
sun. MRCT khdng chi anh hudng dén cac cau
tric mém ma con gdy ra nhitng thay ddi &
Xuong va sun:

a) Thodi hda sun khép & chao - canh tay: Do
su’ thay ddi trong phan bd luc va dong hoc khdp,
sun khdp bi tn thuang va thodi hda theo thdi gian.
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b) Mon g& trén & chao: Su dich chuyén trudc
trén cua chom xudng canh tay gay ap luc Ién g&
trén 6 chao, dan dén tinh trang mon.

c) LOm chom xuong canh tay: Trong giai
doan mudn, co thé quan sat thiy su’ Idm cla
chom xuong canh tay do tinh trang mat can
bang luc kéo dai.

IV. PANH GIA

4.1. Panh gia lam sang

4.1.1. Bénh su:

e Xac dinh tinh chat cap tinh hay man tinh
cla tén thuong.

e Danh gia mdc do dau va anh hudng dén
chlfc ndng hang ngay.

e Xac dinh cac yéu t6 nguy co nhu tudi tac,
nghé nghiép, va cac hoat dong thé thao.

4.1.2. Kham lam sang:

o Kiém tra tAm van dong cht ddng va thu déng.

e Danh gid sic manh cd, dac biét la cac
déng tac gang sic va xoay.

e Thuc hién cac nghiém phap dac hiéu:

o Nghiém phap Jobe: Panh gia chiic nang co
trén gai.

o Nghiém phap nang canh tay: Phat hién
dau hiéu gia liét.

o Nghiém phap Hornblower: Danh gia chirc
nang cd dudi gai va ca tron bé [5].

4.1.3. Panh gia chiuc nang:

e SU dung cac thang diém chudn hda nhu
Constant score, ASES (American Shoulder and
Elbow Surgeons) score, hay UCLA (University of
California, Los Angeles) score d& danh gia muc
d6 anh hudng ctia MRCT dén chlc nang vai [6].

4.2. Chan doan hinh anh

4.2.1. X-quang thuong quy:

e Danh gid ciu tric xuong va cac thay déi
thoai hda.

e Xac dinh khoang cach dugi mom clung vai,
mot chi s6 quan trong trong hé théng phan loai
Hamada [9].

e Phat hién cac dau hiéu gian ti€p cta MRCT
nhu lin chdm xudng canh tay hodc xa hda mom
cung vai.

4.2.2. Siéu am:

e Phuang phap khéng xam 1an, cé thé danh
gia dong.

e Gilp xac dinh vi tri, kich thuéc va mirc do
co rut cua vét rach. B

« Danh gia tinh trang teo cd va tham nhiém ma.

4.2.3. Céng huong tur (MRI):

e Phuong phdp chan doan hinh anh uu tién
cho MRCT.

e Cung cap thong tin chi tiét vé:

o Kich thudc va vi tri chinh xac cla vét rach.
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o Mtrc d6 co rut gan. .

o Tinh trang teo cg va tham nhiém ma (theo
phan loai Goutallier) [7].

¢ Danh gia tinh trang cua cac cau truc xung
quanh nhu sun vién, day chdng va sun khép.

4.2.4. CT-Arthrography:

¢ SUr dung khi MRI bi chéng chi dinh.

e Cung cap théng tin chi tiét vé cau trdc
xuong va tinh trang thoai hoa khép [8].

4.3. Panh gia kha nang khau phuc ho6i

Viéc xac dinh trudc phau thudt liéu MRCT co
thé khau phuc hdi hay khdng la rat quan trong
dé 1ap k& hoach diéu tri. Cac yéu t6 can xem xét
bao gém:

1. Kich thu@c va vi tri vét rach: Vét rach I6n
han 5 cm hodc lién quan dén nhiéu gan cd kha
nang khau phuc hoi thap hon [3,4].

2. M{rc do co rut gan: Co rat dén mic vanh
6 chao lam giam kha ndng khau phuc hdi [6].

3. Tinh trang cg: Teo cg va thdm nhiem md
nang (Goutallier do 3-4) lién quan dén ty € that
bai cao sau khau phuc hoi [7].

4. Khoang cach mém cling vai - chém xuaong
canh tay (AHI): AHI < 7 mm thudng lién quan
dén kha nang khau phuc hdi thap [9].

5. Tui va mirc dd hoat déng clia bénh nhan:
Nhithg yéu t6 nay anh huéng dén quyét dinh diéu
tri va kha nang hoi phuc sau phau thuat.

Viéc két hdp danh gia Iam sang ky luGng véi
chan doan hinh anh chi tiét giup bac si co cai
nhin toan dién vé tinh trang MRCT. Diéu nay
giup xac dinh chinh xac mic d6 ton thudng va
ho trg trong viéc lua chon phuang phap diéu tri
phu hgp nhat, du doan két qua diéu tri va lap ké
hoach phuc hoi chi’c ndng. Bén canh do, thong
tin thu nhan t&r qua trinh danh gia nay gilp bac
si hi€u rd hon vé cd ché bénh sinh va nhiing
thay ddi co sinh hoc tir d6 dua ra quyét dinh
diéu tri dua trén bang chling va ca nhan hda cho
ting bénh nhan.

V. CAC PHUONG PHAP PIEU TRI

Diéu tri MRCT doi hoi mot cach ti€p can toan
dién, cAn nh3c nhiéu yéu t§ nhu tudi bénh nhan,
muc do hoat dong, tinh trang gan va cg, cling nhu
sy hién dién cla cac bénh ly kém theo [1,2]. Cac
phuong phap diéu tri c6 thé€ dugc chia thanh hai
nhom chinh: diéu tri bao ton va phau thuat.

5.1. Piéu tri bao ton. Diéu tri bao ton
thudng dugc ap dung nhu mot phudgng phap
diéu tri ban dau hodc cho nhitng bénh nhan
khong phu hgp véi phau thuat, bao gom [3]:

a) Diéu chinh hoat dong va nghi ngai

b) Thudc giam dau va chdng viém

c) Tiém corticosteroid

d) Vat ly tri liéu:

e Tap luyén dé tdng cudng co delta va cac
€A quanh xudng ba vai

o Cai thién tam van dong

e Téng cudng khd ndng cam giac ban thé
[4,5]

Levy va cOng su’ da bao cdo cai thién bién do
van déng va diém Constant sau mét chudng
trinh phuc hoi chlic ndng tap trung vao tang
cudng cd delta [6]. Tuy nhién, diéu tri bdo ton
cd thé khdng ngdn chdn dudc su tién trién cua
ton thudng va thodi hda khdp theo thai gian.

5.2. Cac phudng phap phau thuat

5.2.1. Cat loc va giai ap: Phuong phap nay
thich hgp cho bénh nhan I16n tudi cb triéu chiing
dau va khong co gia liét. Quy trinh bao gom:

o C3t loc gan tén thuong

e Giai ap dudi mém cung vai

e C4 thé kém theo cdt hodc tao hinh gén co
nhi dau dai

Gartsman bao cao ty 1€ hai long cao tdi 83%
sau phau thuat cdt loc véi thsi gian theo ddi
trung binh 3 nam [9]. B

5.2.2. Khdu gdn: Khau gan van la phuong
phap uu tién giup khoi phuc giai phau va cg sinh
hoc binh thudng clia khdp vai, bao gom:

e Khau mét hang

e Khau hai hang

e Ky thudt khau hai hang tuong duadng
xuyén xudng (TEDR)

Burkhart va cong su da mo ta ky thuat
"margin convergence" dé giam sic cang tai vi tri
khau [8].

5.2.3. Chuyén gan: Chuyén gan la lua
chon cho nhitng trudng hdp MRCT khdng thé
khau phuc hoi & ngugi tré, cé nhu cau van dong
cao, bao gom:

e Chuyén gan cd lung rdng

e Chuyén gan co nguc I6n

e Chuyén gan cg thang dudi

Gerber va cdng su bao cdo cai thién dang ké
vé chlic ndng va giam dau sau chuyén gan co
lung rong vdi thdi gian theo doi trung binh 53
thang [9].

5.2.4. Spacer duoi mom cung vai: Pay la
mdt k¥ thudt méi, sir dung mét spacer ¢ thé phan
hay sinh hoc dé tai tao khoang cach dudi mém
cung vai. Senekovic va cong sy’ bao cdo cai thién
dang k& diém Constant sau 5 ndm theo ddi [9].

5.2.5. Thay khdp vai dao nguoc (rTSA):

rTSA dugc chi dinh cho nhitng bénh nhan
I6n tudi c6 MRCT kém theo thodi hda khdp hodc
gia liét [2]. Phuong phdp nay cd thé cai thién
dang ké chlic ndng va gidm dau, nhung cd
nhitng han ché& vé tudi tho clia khdp nhén tao va
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bién d6 van dong.

VI. KET LUAN

Rach rong gan chép xoay la mot tinh trang
phic tap, doi hoi sy danh gia va lua chon
phuong phap diéu tri phu hdp Cac phu’dng phap
phau thut nhu khau gan va chuyen gan mang
lai két qua kha quan, trong khi cac ky thuat mdi
nhu spacer va tai Jtao bao khdp trén can thém
nghién clu dé khang dinh hiéu qua. Lua chon
diéu tri can dua vao tinh trang cu thé cla ting
bénh nhan va kha néng dap (ing vdi phau thuét.
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DIEU TRI GAY THAN POT SONG NGUC - THAT LUNG BANG
PHAU THUAT NEP VIT QUA DA POAN NGAN €0 €O PINH DOT GAY

Tran Trung Kién?, V6 Thanh Toan!, Nguyén Minh Dwong?,

TOM TAT

Muc tiéu: Danh g|a két qua diéu tri gay than dét
song nguc - that Iu‘ng bang phau thuat nep vit qua da
doan ngdn c6 c§ dinh dét gdy. DOi tu’c_ing va
phu’dng phap nghlen clru: ngh|en clru mo ta tién
ctu 31 bénh nhan gdy than d6t song nguyc - that lung
dugc phau thuat nep. vit qua da doan ngan c6 cg dinh
dot gay tai Bénh vién Thong Nhat tir thang 5 nam
2019 dén thang 3 nam 2024. Két qua: ty € nir
(58,1%) nhiéu hon nam (41,9%). TuGi trung binh
53,25 tudi (tir 21 dén 69 tudi). Nguyén nhan thudng
gap nhat la tai nan sinh hoat (48, 39%) Thgi gian
phau thudt, lugng mau mét, thdi glan nam vién déu
thap hon so véi phuang phdp mé hd. 100% bénh
nhan gidm dau sau mé, khéi phuc hoan toan suc co,
xudt vién vGi Frankel E. Tai thi diém tai kham sau 3
thang, tat cd bénh nhan déu phuc hdi t6t, khdng yéu
liét chi. K&t luan: Phau thuat nep vit qua da diéu tri
gdy nhiéu manh c6t séng nguc — that lung la mot ky
thuat hiéu qua trong viéc nan chinh cot séng, giam chi
phi diéu tri. Tir khoa: Gay cot séng nguc - that lung,
md hd, bét vit qua da, c8 dinh dbt gay.
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Chiu trach nhiém chinh: Vo Thanh Toan
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SUMMARY
TREATMENT OF THORACIC-LUMBAR
VERTEBRATE FRACTURES BY SHORT-
SEGMENT PERCUTANEOUS SCREW PLATING

WITH FIXATION OF THE FRACTURES

Objective: To evaluate the results of treatment
of thoracic-lumbar vertebral fractures by short-
segment percutaneous screw plating with fixation of
the fractures. Material and methods: Prospective
descriptive study of 31 patients with thoracic-lumbar
vertebral  fractures  underwent  short-segment
percutaneous screw fixation at Thong Nhat Hospital
from May 2019 to March 2024. Results: The
proportion of women (58.1%) was higher than that of
men (41.9%). The average age was 53.25 years old
(from 21 to 69 years old). The most common cause
was domestic accidents (48.39%). The duration of
surgery, amount of blood loss, and length of hospital
stay were all lower than with open surgery. 100% of
patients feel less pain after surgery, fully recovered
muscle strength, and were discharged with Frankel
grade E at the time of follow-up examination after 3
months, all patients recovered well, without limb
weakness. Conclusion: Percutaneous screw fixation
for multiple fractures of the thoracolumbar spine is an
effective technique in spinal correction, reducing
treatment costs.

Keywords: Thoracolumbar spine fracture, open
surgery, percutaneous screw fixation, fracture fixation.



