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Ths Bs CK2 Nguyén Ngoc Thach- BV CTCH luoc dich

Phan luoc dich nham muc dich giap moi nguoi tiét kiém thoi gian, bai géc tiéng Anh duoc

dé & phia duéi cua bai lugce dich.

Chuc moi ngudi vui vé va cung nhau chia sé cac bai bao hay.

PANH GIA VE THOI GIAN TAlI TAO KHUYET HONG MO MEM CHI DUOI
BANG VAT DA TU DO: CAP NHAT MO HINH GODINA

Nhém tac gid thugc khoa Phdu thudt tao hink dai hoc New York
Tom tat

Tong quan: Marko Godina, nam 1986 di cong bd cong trinh nghién cau dé doi caa minh,
cho thay nhiing nguyén Iy vé st dung vat da dé che pha sém cho cac tén thuong mat mé mém &
chi dudi. Muc dich ctua nghién ctiu cuia ching t6i nham danh gia vé yéu tb thoi gian tinh tur luc
chan thuong t6i khi dugc can thiép phau thuat bang vat tu do thi ¢ anh huong toi két qua vat tu

do sau mo thé nao, dua trén nhitng cong bd cua Godina.

Phwong phap nghién ciru: Nghién ctu hoi cau ¢ 358 truong hop co sir dung vat tu do tir
1979 t6i 2016 cho cac ton thuong ¢ dudi géi do chan thuong duoc mé dudi 1 nam tinh tir 10c bi
tai nan. C4c bénh nhan dugc chia vao 3 nhom dwa vao thoi gian tinh toi lac dugc mo: Dudi 3
ngay sau chan thuong, tir 4-90 ngay (tri hodn) va sau 90 ngay (can thiép tré). Nhom tri hoan lai
duoc chia thanh 2 nhém nho: 4-9 ngay va 10-90 ngay. Két qua cua vat da dugc danh gia twong

quan véi thoi gian tir lGc chan thuong téi lac duge mo.

Két qua: Céc vat tu do duoc mo dudi 3 ngay so véi nhom duoc mo tir 4-90 ngay thi thay
giam rd rét cac bién ching nghiém trong, p=0,04. C4c bénh nhan dwgc mé vao ngay thir 10 thi
cho thay day 1a thoi gian tdi wu dé dat duoc hiéu qua che phu bang vat ty do thanh céng. Nhiing

vat dugc mo ¢ nhoém dudi 3 ngay va nhdm 4-9 ngay thi khdng thay cé khac biét vé két qua vat



2

da. Nguoc lai, & cac vat dugc mod ¢ nhém 4-9 ngay so véi nhom dugc moé tir 10-90 ngay thi 6

giam ti 18 hoai tir vat c6 ¥ nghia thong ké, p=0,025 va giam céc bién ching chinh, p=0,002.

Két luan: Tién hanh md vat ty do dé che phi sém dudi 3 ngdy sau chan thuong c6 loi ich
rd rét vé két qua cua vat da so voi mé tri hodn tir 4-90 ngay, phi hop véi nghién ctu caa Godina.
Tuy thé, ciing c6 nhitng diém cap nhat so voi mé hinh ciia Godina, thoi gian can thiép phau thuat
che pha mat mé mém chi dudi bang vat tu do c6 thé kéo dai ti 10 ngay sau chan thuong ma

khdng c6 anh huang nghiém trong nao téi két qua diéu tri.

Niam 1986, Marko Godina da céng bd nghién ctiu ¢6 tinh budc ngoic “Sir dung vat ty do
sém dé tai tao khuyét hong mé mém chi thé”, ¢a chang minh loi ich cua vat tu do khi dugc ding
dudi 3 ngay sau chan thuong. Ong da nghién ctru trén c& mau 16n, 500 bénh nhan da cho thay ti
& thap hoai tir vat va nhiém tring vat sau mé & nhom dugc mo vat tu do sém va nhém duoc mod
sau 3 ngay. Tir do, thoi gian can thiép mo vat tu do dudi 3 ngay sau chan thuong dugc coi nhu

tiéu chuan vang nhu nhitng nghién ctu sdu thém vé sau da chimg minh duoc.

Véi su xuat hién ciia phuong phap hit ap lyc &m vao cudi nhitng nam 1990 da ¢ nhirng anh
huong téi qua trinh diéu tri vét thuong 16n, nham cho cho mé hat 18n tét va giam sung né trudc
khi quyét dinh che phii bang vat da. DU rang viéc cat loc vét thuong diing va ¢6 dinh xuong sé la
nén moéng cho viéc diéu tri khuyét hong chi dudi hiéu qua, viéc ung dung phuong phap hut ap
luc &m va su phét trién cua ky thuat vi phau ciing dua dén nhitng thach thac méi cho viéc diéu tri
vét thuong trong giai doan som. Thuc té, mot sé nghién cru gan day cho thay c6 thé 1am vat tu
do che phu vét thuong trong giai doan ban cip dudi 1 tuan hay giai doan muon sau vai thang, van

cho ti 1€ thanh cong cao.

DU ¢6 nhiing thay doi trong 3 thap nién gan day so véi giai doan ma Godina dua ra cong bd
nghién ctiru caa minh, van cé nhiéu nghién ctu chi tiét vé thoi gian can thiép phau thuat vat tu do
cho vét thuong chi dudi va két qua dat duoc. Nhiéu tac gia nhan dinh rang nhiing tién bo trong
viéc diéu tri vét thuong va k¥ ning vi phau thanh thao da 1am gia tang ti 1¢ thanh cong cua viéc

st dung vat tu do. Tuwong tu vy, chiing t6i nhan manh rang thoi gian 1y tuong dé thuc hién vat
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tu do o thé kéo dai sau 3 ngay. Trong nghién ctu nay, chung toi danh gia két qua dat dugc theo
cac mdc thoi gian ma Godina da dat ra va dua ra nhitng cap nhat cho mé hinh caa Godina vé thoi

gian can thiép che phu vét thuong bang vat tu do.

Phwong phap nghién ciru

Cac vat tu do duoc thuc hién tai vién nghién ctu cua chung t6i duoc nghién cau hdi cau,
ghi nhan théng tin bénh nhan, chi tiét phau thuat, va két qua sau mé. T 1979 t6i 2016, 2898 vat
tu do da duoc thuc hién ¢ 3 chi nhanh thugc vién chdng toi: bénh vién tu nhan thude truong dai
hoc, bénh vién danh cho cyu chién binh va bénh vién cong 1ap & hang | chuyén vé chan thuong
cua thanh phé. Sau khi dugc su chap thuan cua hoi dong y khoa, ching toi tién hanh thu thap dix
lidu, c6 806 truong hop 1a vat tu do che phi vét thuong chi dudi. Bé giam tinh phan tan cia mau
trong nghién ctu, ching toi chon cac vét thuong ¢ dudi gbi duoc diéu tri bang vat tu do, thoi gian
tir 10c chan thuong t&i 1Gc mo vat ty do dudi 1 nam. Vat xwong tu do, vat che vét thuong trén goi,
vat tr do 1am sau 1 ndm hay nhirng bénh nhan c6 thong tin khong day da duoc loai ra khoi mau

nghién cau.

C6 358 vat ty do dap ng tiéu chuan chon vao mau nghién cau (bang 1). Thu thap céc di
lidu vé dich t& hoc bénh nhan, thoi gian ké tir lc chan thwong toi luc duge mé vat tu do, chia giai
doan Vvé thoi gian can thiép, loai vat ty do dugc ding, vi tri chi tiét cua ton thuong, kich thudc

vat, thoi gian mé, tinh trang mach mau cua chi thé, bién chiing hau phau.

Céc bénh nhan dugc chia nhdm dya vao thai gian can thiép phau thuat vat tu do. Thém nira,
ching t6i con chia nho thém 1 giai doan nira vi ¢ st dung phuong phép diéu tri vét thuong bang
ap luc am.

C4c bién chang chinh bao gom ton thuong vat tu do can quay lai phong mé dé ciu vat, hoai
tar mot phan vat va hoai tir toan b vat ty do.

Hoai t&r mot phan 1a nhitng vat bi hoai tr mot phan vat da can phai mé lai thém mét lan nira

dé cat loc vét thuong hay khau lai vét thuong trong thoi gian 3 thang dau sau khi mé vat tu do



4
Hoai tir vat hoan toan 1a vat hu toan bo can cat loc va dung phuong an che phit khac

Quay lai phong mé 14 cac vat da can phai mé lai khan dé ctu vat do hién tuwong tic mach

cubng vat tu do

Ton thuong dong mach 12 hién twong mach mau ton thwong gay tic dong chay nhin thy

trén dong mach dd ciing nhu tham sat thdy hién twong tic mach

Véi céc ton thuong can 1am nhiéu vat tu do cing IGc hozc nhiéu vat tu do trong nhiéu lan
md khac nhau dé che ton thuong, mdi vat dugc ghi nhan riéng va phan tich riéng trong 16 nghién
cuu

Ciing dung sy phan tang thoi gian can thiép phau thuat bang vat tu do theo cong bo cua
Godina, cac bénh nhan dugc ching t6i chia thanh cac nhém: dudi 3 ngay, 4-90 ngay (tri hoan) va
trén 90 ngay (giai doan muon). Cac phuong phap diéu tri phau thuat cho ting bénh nhan dugc
ghi nhan lai, ding bang kiém Youden dé danh gia thoi gian t6i wu can thiép phau thuat dé cho ra
két qua vat sdng tét nhat. Chang toi chia nhém 4-90 ngay thanh 2 nhém nho (4-9 ngay va 10-90
ngay). Két qua dugc so sanh ¢ viéc chia theo nhom: 0-3 ngay, 4-9 ngay va 10-90 ngay.

Dung cac phép kiém Chi binh phuong va phép kiém t, voi p<0,05 c6 y nghia thong ké. Phan
mém SPSS 23.0

KET QUA

Tong s6 358 bénh nhan thoa tiéu chi chon mau (bang 1). Chia nhém thai gian ké tir IGc chan
thuong t6i khi duoc mo che phu nhu sau: <3 ngay, n=77 (21,5%); 4-90 ngay, n=2333 (65,1%);
>90 ngay, n=48 (13,4%)

Pa s6 1a bénh nhan nam (n= 273, 76,3%)

Ton thuong & phan dudi cang chan (n=235, 65,6%) can phai che phu bang vat da thuong
thay hon so v&i ¢ ¢6 chan ban chan (n=123, 34,4%)
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Vat co tu do chiém uu thé (n= 279, 77,9%) so véi vat can (n=79, 22,1%), thay & nhiéu nhém

thoi gian khac nhau, p=0,075.

Ton thuong dong mach thay & 140 bénh nhan, va khong thay c6 khac biét giira cac nhém
(p=0,167)

Vat duoc chia ra 2 nhém dwa vao thoi diém phau thuat (1976-1996 va 1997- 2016): Vat
duoc che phu ¢ khung thoi gian dudi 3 ngay (n=46, 59,7%) va sau 90 ngay (n=36, 75%) c¢ tinh
phd bién ¢ thoi ki dau, trong khi vat duoc mé tir 4-90 ngay (n=142, 60,9%) thuong thay trong

giai doan sau vai p<0,001.

Bién chting nghiém trong gap ¢ 110 vat (30,7%), trong d6 38 vat hoai ta mot phan (10,6%)

va 31 truong hop hoai tir vat hoan toan (8,7%)

Khong can phai mo khan dé tham séat ton thuong mach méau sau néi vat tu do & 57 vat
(15,9%). Phan tich da bién (bang 2), khdng thay c6 khac biét théng ké vé tién luong giira cac
nhom thoi gian, gdm hu hai bat ké vat nao (p= 0,237), hoai tir vat toan bo (p= 0,443), hoai tir mot
phan vat (p=0,112), phai mé khan ctu vat (p=0,786), hay bién ching nghiém trong (p=0,138).
Khong c6 khac biét vé mat théng ké ddi vai ti 16 ctru dugc vat sau khi mé khan gitta cac nhom
thoi gian (p=0,974). Trong toan bo nghién ciru caia ching t6i, 17 vat (17,6%) can ding téi ghép
tinh mach cho déng mach, trong khi 6 vat (2,7%) can ghép tinh mach cho tinh mach cua cudng
vat. Vat bi hoai tir ¢0 ti 1€ cao hon ¢ ca 2 nhém c6 ghép tinh mach cho dong mach ( 23,8% so vai
5,9%, p=0,003) va ghép tinh mach cho tinh mach cudng vat (9,5% so véi 2%, p= 0,042). Khdng
c6 khéc biét vé mat thdng ké trong ti 18 sir dung manh ghép tinh mach cho ca dong mach lan tinh

mach trong cac nhom thoi gian (p=0,891 va p=0,11, theo thir tu).

Phan tich héi quy da bién vé tudi, thoi gian mo, ton thuong dong mach va loai vat da cho
thay vat duoc mo trong thoi gian dudi 3 ngay sau ton thuong so vai 4- 90 ngay, thi co it bién
chting nghiém trong hon (p=0,035) va giam ti I& hoai tir mot phan vat (p=0,059), nhu bang 3 d3
cho thay. Tén thuong dong mach cé lién quan vai hoai tir hoan toan vat (p=0,022), hoai tir mot
phan vat (p= 0,019) va can phai md khan ctu vat (p=0,029). Nhitng vat duoc mé trong thoi ki
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dau so vai thoi ki sau ciing lién quan téi bién chiang nghiém trong nhiéu hon (p=0,03) va can

quay lai mé khan ctu vat nhiéu hon (p=0,026)

Thai gian tinh tir 10c ton thuong t6i khi duoc che phu bang vat dugc ghi nhan dé ching minh
khoang thoi gian can thiép IGc 10 ngay sau chan thuong c6 lién quan véi giam ti 18 thanh céng,
nhu hinh 1 cho thay. Dya trén khoang cit thoi gian ndy, vat duoc phan ting dya vao phan nhém
thoi gian can thiép nhu sau: Tir 3 ngay tré xubng (n=77, 24,8%), 4-9 ngay (n=72, 23,2%) va 10-
90 ngay (n=161, 51,9%). Phan tich da bién vé tién lwong vat dugc mé ta trong bang 4. Phan tich
da bién dwa vao phan nhdm méi nay cho thay khong cé khéc biét vé ti 1& hoai tir toan bo vat
(p=0,35), hoai tir mot phan vat (p=0,92), quay lai mé khan cau vat (p=0,77) hoac bién chang
nghiém trong (p=0,08) & cac vat duoc md tir 3 ngay tré xudng so vai duge md trong khoang 4-9
ngay sau chan thuong. Tuy nhién, nhitng vat dugc mo & khoang 4-9 ngay so véi nhom duoc mé
10-90 ngay cho thay ti & hoai tir vat thdp hon (p=0,025) va it bién chung nghiém trong hon
(p=0,002) nhu bang 5 cho thay. Tém lai, nhitng vat dugc méd tir 10 ngay tré xudng so véi 10-90

ngay giam duoc cac bién ching nghiém trong (p=0,007)

Ban luan

Du bao céo dau tién cua Godina da thiét lap cac hudng dan cho viéc diéu tri che pha ton
thuong & chi dudi, van c6 cac gigi han. D& thdy nhat, phan tich caa 6ng ay khong khdng ché
duong cong hoc tap dién ra qua chang thoi gian: 100 ca mo dau cua 6ng ay co ti 18 hoai tir 26%,
S0 v&i chi 4% trong 100 ca mo sau. Va hau hét vat mo trong 100 ca dau 1a dung phuong phép boc
vat tri hodn. Mac du c6 nhitng yéu té tring hop, ¥ tuéng vé che phu ton thuong bang vat trong
khoang 3 ngay tré lai dugc chap nhan rong rii nhu 1a tiéu chuan vang, dic biét trong viéc it tao
mo x0, seo hon. Hon nita, rat dé thay rang thoi diém khoi phéat dau hiéu viém trong thoi gian tri
hofn sau chan thuong co thé anh huéng téi tat ca cac loai mod & chi dudi, tir da téi co, va cau tric

than kinh mach mau, chinh viéc nay da anh huéng t6i tién luong vat tu do.
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Ké tir khi bao cdo ciia Godina ra doi, ludn chu truong rang can can thiép che pha bang vat
sém, ciing c6 nhiéu nghién ctru danh gia anh huong caa thoi gian toi tién lugng vat sau mo vat

tu do che phu & chi dudi, dua téi nhiéu két luan vé thoi diém téi wu dé can thiép.

Nghién ciru phan tich gop gan day véi mae chang ci bac IV va V cua tac gia Haykal, xac
nhan nhiing két luan cua Godina, ring phau thuat tai tao mé cho chi duéi ¢ thoi diém 3 ngay tro
xubng giam hoai tir vat so véi thoi diém 4-90 ngay. Phan tich dau tién trong nghién ciru cua ching
t6i chung thue dugc nhitng phét hién nay vai giam ti 1¢ bién ching nghiém trong va giam hoai
vat mot phan & nhém mé 3 ngay tro xudng sau chan thwong. Biéu ndy nhan manh rang néu khéng
thé phau thuat trong 3 ngay dau sau chan thuong thi s& 1a khong an toan du cho doi ti ca 3 thang
sau dé mo che phua bang vat. Tuy nhién, chic chan rang viéc mo xoay vat trong 3 ngay dau sau
chan thuong & chi dudi thudng kho cé thé thuc hién duoc, dac biét néu bénh nhan bi chan thuong

de doa mang séng can phai duoc diéu tri cip ciu tich cuc trude da.

Duwa vao thuc tién c6 nhirng gidi han nhu thé va gia dinh nhém thoi gian so voi bao cao dau
tién cua Godina, ching tdi ¢ gang tim mdc cat vé khoang thoi gian can thiép che phu bang vat
sau chan thuong hop 1y hon ma khong anh huéng t6i tién luong cua vat. Phan tich cua ching toi
dra vao dudng cong dic diém nhan vao phau thuat, cho thiy méc 10 ngay sau chan thuong thi
bat dau thay giam ti 1 thanh cong. Ching tdi chia nhd nhém 4-90 ngay ra thanh 4-9 ngay va 10-
90 ngay va so véi nhom dugc can thiép xoay vat ldc 3 ngay tré xudng. Tuy nhién, vat dugc mo
& nhdm 10-90 ngay cho thay ting ti |& hoai tir todn bo vat va cac bién ching nghiém trong so voi
nhom mo tir 3 ngay tré xudng. Nhiing phat hién nay cung cap nhitng minh chiing manh rang thoi
gian an toan cho can thiép giai doan sém c6 thé tinh tir méc tir 10 ngay tré xudng. Nhirng nghién
ctru khac so sanh dy hau cua vat dua trén méc thoi gian xoay vat (bang 6). Nghién ctu hdi cau
cua tac gia Francel ¢ 72 bénh nhan gy ha d6 3 theo Gustilo cho thay it bién ching nghiém trong
hon va rat ngan thoi gian lanh xwong khi mo tir 15 ngay tré lai so véi mé & giai doan 15-30 ngay
va sau 30 ngay ké tir khi chan thuong. Nguoc lai, Starnes- Roubaud thay khong cé khéc biét vé
hu hai vat, viém co xuong, hay su lién xuong gitra nhém 1am vat che pha khuyét hong md & chi
dudi thuc hién truéc 15 ngay va sau 15 ngay ké tir khi chan thuong. Nhitng nghién ctu khac con

kéo dai thoi gian cap tinh ra lau hon nita va cho thay khéng anh huang téi bién chung cua vat.
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Kohler so sanh che phu ving dudi géi thuc hién thoi diém tir 21 ngay tro xubng va 22-60 ngay
va hon 60 ngay, khong thay khac biét vé bién chiing vat trong cac nhdm thoi gian duoc can thiép
xoay vat. Tuong tu, Hill cho thdy khdng c6 khac biét khi xoay vat & thoi diém duéi 30 ngay va
31-90 ngay va hon 90 ngay sau khi chan thuong. Cudi cling, cac nghién ctru nay di cho thay su
khong nhat quan trong y vin vé thoi diém som dé xoay vat, ¢6 thé toi 30 ngay sau chan thuong.
Nghién ctru cua chung toi 1a bao cao dau tién thuc hién so sanh truc tiép cac nhom thoi gian phan
tang theo Godina va dua toi bién thé méc thoi gian c6 tinh thyc té, rd rang tir mo hinh ban dau

ctia 6ng 4y, cO thé anh huong tdi quyét dinh thoi diém hop 1y dé xoay vat.

Tuong tu nhu cac moc trong nghién ciu cua Godina, két qua mo vat tu do caa ching toi
chting minh vé duong cong tich liy kinh nghiém, vai ti 18 ¢6 bién chang gap nhiéu & trong 20
nam dau thuc hién so véi nhiing vat tu do duoc 1am ¢ 20 nam sau, vi vdy chung toi da dung phan
tich da bién dé han ché sai s6 c6 tinh tring hop nay. Hon nita, 2 thap ki sau ciing 1a thoi diém no
ro cua liéu phap diéu tri vét thuong bang &p luc am, ding & khoa ching tdi tir nam 1997. Nhiéu
nghién ciu chi ra rang liéu phap ap luc am co thé gia tang thoi gian tri hodn mo tai tao mot cach
an toan. Vai loi ich rd rang cua liéu phap ap luc am, chiang t6i wu tién dung phuong phap nay
trong nghién ciru ciia minh nhu 1a mot bién s6 ¢6 tinh kéo dai thoi diém an toan dé phau thuat tai
tao ra tir 3- 10 ngay. Tuy nhién, khéng may la viéc dung liéu phap ap luc &m trong mé vat khong
dugc ching t6i danh gia truc tiép vi ghi chép trong ho so khong cu thé vé phuong phap nay. Thay
vi vay, ching toi danh chia thanh giai doan 20 nim dau va 20 nam gan day dé loai bo mot sd
triing hop c6 tinh tu nhién. DU liéu phap ap luc am c6 thé on dinh tam thoi c4c tén thuong & chi
dudi dé viéc tai tao an toan ¢ giai doan cra 6 1a ngay 10 dién ra, ching tdi van c6 thé dua ra

minh chang vé lat cat 10 ngay bat ké c6 dung liéu phéap ap luc am hay khong.

C6 nhiéu loi ich khi kéo dai giai doan can thiép téi tao cap tinh ra tir 3- 10 ngay. Trong cong
tac diéu trj vét thuong, viéc cit loc sach, nén vét thuong tét 1a diéu cuc ki quan trong dé tién hanh
phau thuat tai tao. Thé nén, véi 1 tuan gia tang, phau thuat vién tao hinh c6 thém thoi gian dé cat
loc nhiéu 1an néu can va Ién ké hoach cu thé viéc tai tao, nhat 1a cac ca mé véi vét thuong nhiém
ban nhiéu. Mot diéu can nhac rang khi phan tich danh gia nhiing két qua nghién ciu cua ching

t6i, c6 mot sd thanh kién véi nhitng yéu té chon lua trong nghién citu, nhiing tén thuong nghiém
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trong (nhiém ban ning) thi duoc tri hodn mo tai tao dé cat loc duoc ki cang hon. Hon nira, du
viéc khau ndi vi phau cudng vat tu do dugc cho 1 an toan ké ca ¢ nhitng bénh nhan c6 bénh mach
mau ngoai bién va dai thio dudng, van con it dir liéu vé thoi gian trong cac ca mo tai tao cho
khuyét hdng c6 nguyén nhan tir chan thuong (nhu trong gy hd do III theo Gustilo). Cac truong
hop ndy c6 nguy co & mau trong cdc md dap va anh huong viéc twdi méu sau khi khau néi vi
phau cudng vat ty do, tri hodn mo tai tao sau thoi diém 72 tiéng mang lai tinh an toan cao nhat va

uu dung trong nhoém nay

Nhu vy, nhiéu nhom phau thuat tai tao cho cac khuyét hdng & chi dudi da hudng téi viéc
kéo dai thoi gian cho t6i khi an toan dé thuc hién che phit md mém bang vat ty do, vai ké hoach
phau thuat duogc tinh ton chi tiét va dam bao su c6 mat cua day du thanh vién nhat (chuyén gia
vi phau thuat, phau thuat vién chan thuong chinh hinh, phau thuat vién mach méu). Tuy nhién,
gia tang chi phi nam vién can duoc phan tich can dbi dudi goc d6 phau thuat tai tao an toan, du

bénh nhan ¢ tén thém tién cho liéu phap ap luc am va mé cét loc nhiéu 1an néu can thiét.

Vi day 1a nghién citu héi ctiru do d6 ciing c6 nhiing han ché nhat dinh, dac biét di liéu caa
chang tdi chi yéu 13 o thoi diém quanh cudc mé téi tao va két qua mé vat duoc ghi nhan ¢ mot
sb bénh vién trong hé théng caa ching tdi. Khdng may 1a cac dit liéu vé két qua xa khong dugc
day du, cling nhu khong thé théng ké ti 1é nhidm tring hau phau, lanh xuong hay phai doan chi.
Thém nita, nhitng yéu t6 1am sang anh huong téi viéc quyét dinh thoi gian mé tai tao & tirng bénh
nhan cu thé khong duoc néu rd va loai trir cac chi tiét lién quan téi thoi gian quyét dinh mo tai
tao. Cac yéu té két hop nhu nhidém tring lic mé tai tao khong duoc ghi nhan, va sy anh huong
cta nhiing bién sb nay dén két qua cudc mé ching minh tinh hitu ich trong viéc ra quyét dinh

phau thuat

Két luan
Tir ban bao cao dau tién cua Marko Godina, phau thuat vi phau tai tao mé cho chi dudi &
thoi diém 3 ngay tro xudng xem nhu 1 tiéu chuan vang. Nghién cau cia chiing tdi xay dung trén

nén tang cua 6ng 4y, va ching minh duoc rang c6 thé kéo dai thoi diém can thiép tai tao an toan
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lén t6i ngay thir 10 tra xudng. Khong phai luc nao ciing ¢ thé 1am vat ty do ngay duoc & moi
don vi diéu tri, diém cat thoi gian nay c6 tinh thuc tién cao hon trong viée dat duoc hiéu qua tir

phau thuit tai tao khuyét hong chi dudi bang vat tu do.
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THERAPEUTIC

n 1986, Marko Godina’s landmark article “Early
Reconstruction of Complex

Microsurgical

Background: Marko Godina, in his landmark paper in 1986, established the
principle of early flap coverage for reconstruction of traumatic lower extremity
injuries. The aim of this study was to determine how timing influences out-
comes in lower extremity traumatic free flap reconstruction based on Godina’s
original findings.

Methods: A retrospective review identified 358 soft-tissue free flaps from 1979
to 2016 for below knee trauma performed within 1 year of injury. Patients
were stratified based on timing of coverage: 3 days or less (early), 4 to 90
days (delayed), and more than 90 days (late). The delayed group was further
divided into two groups: 4 to 9 days and 10 to 90 days. Flap outcomes were
examined based on timing of reconstruction.

Results: Flaps performed within 3 days after injury compared with between 4
to 90 days had decreased risk of major complications (OR, 0.40, p = 0.04). A
receiver operating curve demonstrated day 10 to be the optimal day for pre-
dicting flap success. Flaps performed less than or equal to 3 days versus 4 to
9 days had no differences in any flap outcomes. In contrast, flaps performed
within 4 to 9 days of injury compared to within 10 to 90 days were associated
with significantly lower total flap failure rates (relative risk, 0.29, p=0.025) and
major complications (relative risk, 0.37, p = 0.002).

Conclusions: Early free flap reconstruction performed within 3 days of injury
had superior outcomes compared with the delayed (4 to 90 day) group, con-
sistent with Godina’s original findings. However, as an update to his paradigm,
this ideal early period of reconstruction can be safely extended to within 10
days of injury without an adverse effect on outcomes. (Plast. Reconstr. Surg.
144: 759, 2019.)

CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, III.

The introduction of negative-pressure
wound therapy in the late 1990s transformed

Trauma of the Extremities” provided evidence
for the benefits of free flap coverage within 72
hours after initial injury.! His large series of over
500 patients demonstrated lower rates of flap fail-
ure and postoperative infection in the early group
compared with flaps performed after 72 hours.
The tenet of early reconstruction in lower extrem-
ity trauma came to be accepted as the relative gold
standard as subsequent studies provided further
corroboration.
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the management of large traumatic wounds
by allowing for granulation tissue formation
and reduction of tissue edema until defini-
tive coverage was possible.? Although the basic
principles of adequate débridement and bony
stabilization have remained the cornerstones
for successful limb salvage after lower extremity
injuries, the advent of negative-pressure wound
therapy and growing microsurgical expertise
have challenged the notion of early flap recon-
struction. In particular, several recent studies
demonstrated that flaps could be performed
in the subacute period within 1 week to as late

Disclosure: The authors have no financial interest
to declare in relation to the content of this article.
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as several months after injury with comparable
rates of flap success.’

Although much has changed in the three
decades since Godina’s original work, there are
few large series detailing outcomes after lower
extremity trauma by timing. Multiple authors
have more recently highlighted advances in
wound management and microsurgical practices
that may result in higher rates of success and
more favorable outcomes.** Similarly, we hypoth-
esized that the ideal time window for free flap cov-
erage could potentially be extended beyond the
initial 72-hour window. In this study, our aim was
to examine reconstructive outcomes according to
the periods set forth by Godina and to provide an
update to his paradigm for timing of microsurgi-
cal reconstruction.

Free tissue transfers performed at our institu-
tion are entered into a prospectively maintained
registry, along with patient information, opera-
tive details, and perioperative outcomes. Between
1979 and 2016, 2898 free flaps were performed
among three affiliated hospitals: a private univer-
sity hospital; a Veterans Health Administration
Hospital; and a large, public hospital serving as
a Level I trauma center for the city. After institu-
tional review board approval, query of the insti-
tutional registry was conducted and 806 free
tissue transfers performed for lower extremity
reconstruction were identified. To reduce hetero-
geneity among lower extremity trauma patients,
only patients with trauma below the knee who
underwent soft-tissue flap coverage within 1 year
of injury were included in this study. Vascularized
bone flaps, injuries extending above the knee,
flaps performed more than 1 year after initial
injury, and patients with incomplete records were
excluded.

These parameters honed our cohort down
to 358 soft-tissue free flaps for lower extremity
trauma reconstruction that met inclusion criteria
(Table 1). Data collection included patient demo-
graphics, time between injury and reconstruction,
the era of reconstruction, sublocation of injury,
free flap type, flap size, operative time, limb vas-
cular status, and perioperative complications.
The patient cohort was stratified by era of recon-
struction to control for any “learning curve” over
time that may have resulted in a selection bias. In
addition, the second era of our cohort coincided
with the introduction of routine use of negative-
pressure wound therapy within our institution,
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allowing us to indirectly control for its use. Major
complications were defined as events involving
flap compromise and included take-backs, partial
flap failures, and total flap failure. Partial flap fail-
ures were defined as those requiring an additional
surgical procedure related to wound breakdown
or need for flap débridement during the first 3
months after free flap coverage. Total flap failure
was defined as flap compromise requiring com-
plete débridement during the index hospitaliza-
tion. Take-backs were defined as emergent return
to the operating room because of suspected flap
vascular compromise. Arterial injury was defined
as the disruption of continuous flow on preop-
erative angiography and/or intraoperative iden-
tification of significant arterial trauma. In cases
of synchronous or metachronous reconstruction
with multiple flaps, each flap was treated as a
separate entry within our data set and analyzed
individually.

Using the original timing groups set forth by
Godina, patients were stratified based on time
from injury to free flap coverage: less than or
equal to 3 days (early), 4 to 90 days (delayed),
and more than 90 days (late). A receiver operat-
ing characteristic curve was generated, and the
Youden index was used to determine the optimal
time of reconstruction for predicting flap success.
Based on this, the 4- to 90-day group was further
divided into two groups (4 to 9 days and 10 to 90
days); outcomes were compared using these three
new cohorts: 0 to 3 days, 4 to 9 days, and 10 to 90
days.

The large sample size validated the central
limit theorem for a normal distribution of our
variables. Categorical variables were compared
with chi-square with Fisher’s exact test, and con-
tinuous numerical variables were compared by
means of a two-tailed ¢ test or one-way analysis of
variance. Logistic regression controlling for rel-
evant variables was performed where appropriate.
Statistical analysis was performed using IBM SPSS
Version 23 (IBM Corp., Armonk, N.Y.). Values of
$ < 0.05 were considered significant.

There were a total of 358 patients that met
inclusion criteria (Table 1). The breakdown
of timing from injury to coverage was as fol-
lows: less than or equal to 3 days, n = 77 (21.5
percent); 4 to 90 days, n = 233 (65.1 percent);
and more than 90 days, n = 48 (13.4 percent).
The majority of patients were male [n = 273
(76.3 percent)]. Lower leg injuries [n = 235
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Table 1. Patient Demographics and Flap Characteristics

Early Delayed Late

Characteristic (<3 days) (%) (4-90 days) (%) (>90 days) (%) p*
Total no. of patients 77 (21.5) 233 (65.1) 48 (13.4) —
Time to coverage, days

Mean 1.7 26.3 192.1

Range 0-3 4-85 96-365 —
Demographics

Mean age + SD, yr 32.1+14.4 37.1+15.6 37.6 +15.7 0.043+

Male 60 (77.9) 177 (76.0) 36 (75.0) 0.918
Timing within cohort

First era (1976-1996) 46 (59.7) 91 (39.1) 36 (75.0)

Second era (1997-2016) 31 (40.3) 142 (60.9) 12 (25.0) <0.001+
Injury factors

Leg injuries 57 (74.0) 145 (62.2) 33 (68.8)

Foot injuries 20 (26.0) 88 (37.8) 15 (31.3) 0.149

Arterial injury 34 (44.2) 83 (35.6) 23 (47.9) 0.167

Exposed hardware 3 (3.9) 26 (11.2) 3 (6.3) 0.120
Operative and flap characteristics

Muscle 67 (87.0) 174 (74.7) 38 (79.2)

Fasciocutaneous 10 (13.0) 59 (25.3) 10 (20.8) 0.075

1 vs. 2 venous anastomoses 66 (85.7) 162 (69.5) 38 (79.2) 0.013+

End-to-end vs. end-to-side arterial

anastomosis 38 (52.1) 107 (49.8) 17 (39.5) 0.394

Mean flap size, cm? 344.3 276.4 258.8 0.084

Mean operative time, hr 8.3 8.4 8.3 0.991

*Determined using one-way analysis of variance or y? test.
fStatistically significant.

(65.6 percent)] requiring flap coverage were
more common than those of the foot/ankle
[n = 123 (34.4 percent)]. Muscle-based free
flaps predominated [n = 279 (77.9 percent)]
over fasciocutaneous flaps [n = 79 (22.1 per-
cent) |, which was consistent across all periods
(p = 0.075). Arterial injury was present in 140
patients, and there was no significant differ-
ence between timing groups (p = 0.167). Flaps
were divided into cohort eras depending on
when they were performed (1976 to 1996 ver-
sus 1997 to 2016): flap coverage within 3 days
[n=46 (59.7 percent) ] and after 90 days [n = 36
(75.0 percent) ] was more common in the initial
era, whereas flaps performed within 4 to 90 days
[n =142 (60.9 percent)] were more commonly
performed during the second era (p < 0.001).
Major complications occurred in 110 flaps
(30.7 percent), with 38 partial flap losses (10.6
percent) and 31 total flap losses (8.7 percent).

Unplanned return to the operating room for sus-
pected vascular compromise occurred in 57 flaps
(15.9 percent). On univariate analysis (Table 2),
there was no significant difference in outcomes
between timing groups, including any flap failure
(p = 0.237), total flap failure (p = 0.443), partial
flap failure (p = 0.112), take-backs (p = 0.786), or
major complications (p=0.138). There was no dif-
ference in salvage rate after return to the oper-
ating room between timing groups (p = 0.974).
Within our entire cohort, 17 flaps (17.6 percent)
required use of a vein graft for the artery, whereas
six flaps (2.7 percent) required a vein graft for the
vein. Failed flaps had significantly higher rates of
use of a vein graft for both the artery (23.8 per-
cent versus 5.9 percent; p = 0.003) and the vein
(9.5 percent versus 2.0 percent; p = 0.042). There
was no difference in the rate of use of vein grafts
for either artery or vein between timing groups (p
=0.891 and p = 0.11, respectively).

Table 2. Univariate Analysis of Flap Outcomes (Entire Cohort)

Early Delayed Late

Outcome (<3 days) (%) (4-90 days) (%) (>90 days) (%) p*

Any flap failure 19 (24.7) 44 (18.9) 6 (12.5) 0.237
Total failure 9 (11.7) 17 (7.3) 5 (10.4) 0.443
Partial failure 10 (13.0) 27 (11.6) 1(2.1) 0.112
Operative take-backs 13 (16.9) 35 (15.0) 9 (18.8) 0.786
Salvage 4 (30.8) 12 (34.3) 3 (33.3) 0.974
Major complication 30 (39.0) 69 (29.6) 11 (22.9) 0.138

*Determined using one-way analysis of variance, y? test, with Fisher’s exact test (when n < 5).
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Multivariate regression analysis controlling
for age, timing, presence of arterial injury, and
flap type demonstrated that flaps performed
within 3 days compared to within 4 to 90 days
demonstrated lower rates of major complications
(relative risk, 0.40; p = 0.035) and a trend toward
decreased partial flap failures (relative risk, 0.13;
p=10.059), as shown in Table 3. Arterial injury was
significantly associated with higher total flap fail-
ure (relative risk, 2.60; p = 0.022), partial flap fail-
ure (relative risk, 2.43; p = 0.019), and take-back
(relative risk, 2.00; p = 0.029). Flaps performed in
the initial era compared with the later era were
also associated with more major complications
(relative risk, 1.71; p = 0.03) and take-backs (rela-
tive risk, 2.01; p=0.026).

Timing from injury to flap coverage was found
to demonstrate a time cutoff of 10 days after injury
to be associated with decreased flap success on
receiver operating characteristic curve analysis, as
shown in Figure 1 (area under the receiver oper-
ating characteristic curve, 0.56). Based on this
time cutoff, flaps were stratified according to new
reconstructive timing groups: within 3 days from
injury [n = 77 (24.8 percent)], between 4 and 9
days [n = 72 (23.2 percent)], and between 10
and 90 days [» = 161 (51.9 percent)]. Univariate
analysis of flap outcomes for this cohort is shown
in Table 4. Multivariate analysis using these new
timing cohorts demonstrated no difference in
total flap failures (p = 0.35), partial flap failures
(p=0.92), take-backs (p=0.77), or overall compli-
cations (p=0.08) for flaps performed within 3 days
compared to those performed 4 to 9 days after
injury. However, flaps performed within 4 to 9 days
of injury compared to those performed within 10
to 90 days were associated with significantly lower
total flap failure (relative risk, 0.29; p = 0.025)
and major complication rates (relative risk, 0.37;
p = 0.002) as demonstrated in Table 5. Overall,
flaps performed within 10 days after injury com-
pared to those performed 10 to 90 days after injury
were associated with decreased rates of major com-
plications (relative risk, 0.49; p=0.007).

Although Godina’s original work established
some of the guiding principles for free flap recon-
struction in lower extremity trauma, there were
some limitations. Most notably, his analysis did not
control for the learning curve that occurred over
time: his first 100 cases had a flap failure rate of 26
percent, compared with only 4 percent in his last
100 cases, and the majority of his initial 100 cases
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Table 3. Multivariate Analysis of Flap Outcomes (Entire Cohort)
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*Statistically significant.
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Fig. 1. Receiver operating characteristic curve for timing of recon-
struction for predicting flap success. The Youden index was calcu-
lated, and in our data set, flap coverage at postinjury day 10 was
the most consistent time point at which flap success decreased
and therefore was used as a cutoff.

Table 4. Univariate Analysis of Flap Outcomes (0-90 Days Only)

Outcome <3 Days (%) 4-9 Days (%) 10-90 Days (%) p*

Any flap failure 19 (24.7) 18 (25.0) 26 (16.1) 0.089
Total failure 9 (11.7) 9 (12.5) 8 (5.0) 0.048
Partial failure 10 (13.0) 9 (12.5) 18 (11.2) 0.671
Operative take-backs 13 (16.9) 11 (15.3) 24 (14.9) 0.706
Salvage 4 (30.8) 2 (18.2) 10 (41.7) 0.382
Major complication 30 (39.0) 31 (43.1) 38 (23.6) 0.006

*Determined using one-way analysis of variance, ) test, with Fisher’s exact test (when n<5).

were performed in a delayed fashion. Despite this
confounding factor, the concept of early coverage
within 3 days of injury became widely accepted as
the gold standard, especially given the rationale of
less scarring and fibrosis in the immediate stages
after injury. Furthermore, it has been well docu-
mented that the onset of significant inflammation
in the delayed period after injury can affect all tis-
sue types of the lower extremity—from the skin
and muscle, to the neurovascular structures—
resulting in compromised outcomes after free
flap reconstruction.

Since Godina’s original article advocating
early reconstruction, several additional studies
have examined the impact of timing on outcomes
after free flap reconstruction of the lower extrem-
ity, with variable conclusions as to optimal timing.®

A recent meta-analysis of studies with evidence
levels of IV and V by Haykal et al. confirmed Godi-
na’s findings that lower extremity reconstruction
within 3 days of injury resulted in decreased rates of
free flap failures compared with those performed
within 4 to 90 days.” Initial analysis in our cohort
corroborated these findings by demonstrating sig-
nificantly lower rates of major complications and
a trend toward lower partial flap failures for flaps
performed within 3 days of injury. This would
imply that if reconstruction cannot be performed
within 3 days of injury, it is unsafe to do so until
more than 3 months after injury. However, defini-
tive coverage within 72 hours after lower extrem-
ity trauma is often not feasible, especially if the
patient suffers life-threatening injuries requiring
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*Statistically significant.
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more urgent attention or requires transfer to a
tertiary limb-salvage center.

Given these practical limitations and the arbi-
trary nature of Godina’s original timing groups,
we sought to determine a more realistic time
cutoff for definitive reconstruction without com-
promising flap outcomes. Our analysis using
the receiver operating characteristic curve dem-
onstrated day 10 to be the time point at which
flap success decreases. After subdividing the 4- to
90-day group to 4 to 9 days versus 10 to 90 days
and comparing outcomes to the less than or equal
to 3-day group, we demonstrated no increase in
flap failures or complications for flaps performed
4 to 9 days after reconstruction compared to the
less than or equal to 3-day group. However, flaps
performed 10 to 90 days after injury did demon-
strate increased total flap failures and major com-
plications compared with those performed within
3 days. These findings provide robust evidence
that the safe “early” period of reconstruction can
be extended to within 10 days of injury. Other
studies have compared outcomes according to
different periods (Table 6)."*%'* A retrospective
review by Francel et al. of 72 patients with Gustilo
grade IIIB lower extremity fractures demon-
strated fewer major complications and decreased
time to bony union when performed within 15
days of injury compared to when performed 15
to 30 days and more than 30 days after injury.’ In
contrast, Starnes-Roubaud et al. found no differ-
ence in flap failure, osteomyelitis, or bony union
between lower extremity free flaps performed
within 15 days compared to more than 15 days
after injury.’” Other studies that expanded the
acute period even further demonstrated no sig-
nificant difference in flap complications. Kolker
et al. compared reconstructions for below-knee
lower extremity injuries performed within 21
days versus 22 to 60 days and more than 60 days,
with no significant differences in flap complica-
tions."" Similarly, Hill et al. demonstrated no dif-
ferences for reconstructions performed within
30 days compared to those performed 31 to 90
days and more than 90 days after injury.'? Ulti-
mately, these studies were not only underpow-
ered, they also reflect the relative discrepancy in
the literature regarding the definition of “early”
reconstruction, encompassing a wide period of
up to 30 days.”” Our study is the first to directly
compare the timing groups in the context of the
original Godina cohorts and to provide a specific
and practical modification to his paradigm with
the potential to impact the decision on timing of
reconstruction.
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Similar to Godina’s landmark study, our free
flap outcomes demonstrated a learning curve,
with significantly higher rates of major compli-
cation for those performed within the first two
decades compared with those performed in the
latter two decades, and thus our multivariate
analysis was designed to control for this poten-
tially confounding variable. In addition, these
two eras of reconstruction also roughly coincided
with the introduction of negative-pressure wound
therapy at our institution in 1997. Several studies
have highlighted the potentially beneficial role
of negative-pressure wound therapy in improv-
ing the safety of delayed reconstruction.'*!”
Given the well-delineated benefits of negative-
pressure wound therapy on wound management,
we can potentially refer its use in our cohort as
a contributing factor for prolonging the initial
safe period of reconstruction from 3 days to 10
days.'™ However, unfortunately, the use of nega-
tive-pressure wound therapy on perioperative flap
outcomes was unable to be directly examined in
our study because of inconsistent documentation
of its use; instead, we were forced to use era of
reconstruction as a proxy to control for its pos-
sible confounding nature. Although it is possible
that negative-pressure wound therapy can tempo-
rize lower extremity wounds and allow for reliable
flap coverage after the 10-day window, we provide
definitive evidence for this time cutoff irrespective
of negative-pressure wound therapy use.

There may be several benefits to extending
this acute period from 3 days to 10 days. In manag-
ing any traumatic wound, adequate débridement
to a clean, healthy wound bed is essential before
reconstruction.??? Thus, with an extra week,
reconstructive surgeons can afford to stage recon-
struction and perform serial débridement before
flap coverage, if necessary, particularly in the set-
ting of a highly contaminated wound. One con-
sideration when critically evaluating our results
is that there may be some element of selection
bias within our cohort, with more severe injuries
(i.e., those with higher degrees of contamination)
being repaired in the delayed fashion to allow for
adequate preoperative débridement. In addition,
although vascular intervention at the time of lower
extremity free flap transfer has been shown to be
safely performed in the peripheral vascular dis-
ease and diabetic population, there are few data
regarding timing in the trauma population (i.e., in
patients with Gustilo grade IIIC fracture).* Given
the risks of significant tissue edema and reperfu-
sion injury after revascularization, delaying free
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flap reconstruction beyond the 72-hour window is
likely safest and preferred in this group.*

As such, in a multiteam approach to treatment
of traumatic lower extremity injuries, lengthening
the time before safe soft-tissue coverage can facili-
tate a comprehensive treatment plan and ensure
the availability of all team members with individual
expertise (e.g., microsurgical, orthopedic, vascu-
lar). Nonetheless, increased costs attributable to
extended hospital stay must be balanced with tim-
ing of safe coverage, although patients can be dis-
charged with negative-pressure wound therapy and
readmitted for definitive reconstruction if necessary.

Because of the retrospective nature of this
study, there are inherent limitations. In particular,
our data were limited to the perioperative period
and free flap outcomes during the index hospital-
ization. Unfortunately, documentation related to
long-term outcomes was not consistently available,
and we were unable to determine the incidence
of postoperative infection, bony union, and limb
loss. In addition, the clinical factors resulting in the
observed time-to-coverage period for each patient
were not reliably discernible and preclude further
insight into the reconstructive timing decision.
Additional factors such as the presence of infection
at the time of reconstruction were also not avail-
able, and the impact of these variables on recon-
structive outcomes would likely prove helpful in
guiding surgical decision-making moving forward.

Based on Marko Godina’s original work, micro-
surgical reconstruction within 3 days of lower
extremity trauma has long been advocated as the
gold standard. Our results build on his findings and
provide evidence that the safe period of early soft-
tissue coverage can be extended to within 10 days
of injury. Given that immediate free flap coverage
may not be feasible in every clinical scenario, this
extended cutoff provides a more realistic period to
undertake reconstruction.
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