PAT VAN PE

Gan day, viéc phat hién va tmg dung cac vat mach xuyén di mo ra nhiéu
trién vong cho phau thuat tao hinh, trong dé vat mach xuyén PM co bung
chan trong di dugc nhiéu tac gia trén thé gidi nghién ctu va ap dung. Bén
canh d6, vat mach xuyén dong mach (PM) co bung chan ngoai, vat mach
xuyén PMgdi xudng ciing dugc mot s6 tac gia trén thé giéi nghién ciru va
ung dung 1dm sang v6i két qua thu duoc rat kha quan. Py 1a nhimg vat
dugc mo ta la nhimng vat mong, it 16ng, c6 thé che phu tdt cho nhitng khuyét
hong ving ham mit va co quan van dong, it anh huong dén chirc ning va
thim my tai noi cho vat.

Xuat phat tir nhu cau sir dung vat trong tao hinh va nhiing két qua thu
duoc rat kha quan cia cac tac gia nudc ngoai vé vat mach xuyén DM co bung
chan trong, vat mach xuyén DM co bung chan ngoai, vat mach xuyén DM gbi
xudng, ciing v6i d6, nhan thay viéc nghién clru giai phiu c6 ¥ nghia thyc tién
to 1on trong viéc su dung cac vat nay dé ap dung 1am sang trén nguoi Viét
Nam. Do vdy, ching t6i thuc hién dé tai: “Nghién ciru gidi phiu cdc vat
mach xuyén DM co bung chén va DM géi xuong”, voi myc tiéu sau:

1. M6 ta gidi phdu mach mdu cdc vat mach xuyén BM co bung chdn

trong, DM co bung chan ngoai va DM géi xuong.

2. Xdac dinh pham vi cdp mau cho da cua cdac nhanh mach xuyén cdc vat

néu trén.

NHUNG PONG GOP MOI CUA LUAN AN

1. M6 ta kha chi tiét day du dac diém giai phau ctia vat mach xuyén DM
co bung chén trong, ngoai va vat mach xuyén PM géi xuéng; dac biét 1a vat
mach xuyén co bung chan ngoai chua dugc nghién ctru ¢ trong nuéce.

2. Xéc dinh sb luong, vi tri mach xuyén cta mdi vat nghién ctru; xac dinh
dugc vung da duogc cép mau bdi cac mach xuyén.

3. Phan tich dugc ¥ nghia nghién ctru giai phiu va dua ra dugc nhitng dé
xuét thich hgp cho Ung dung lam sang. Viéc nghién ctru mdt nhom vat trong
cung mot ving co thé ciing cho phép nhan thay mdi lién quan giita cic vat
vé giai phau va chi dinh sir dung.

BO CUC CUA LUAN AN
Luan 4n gébm 123 trang (khong ké phan tai liéu tham khao va phu luc),
voi cac phan chinh nhu sau: Dit van dé: 2 trang; Chuong 1. Tong quan: 34
trang; Chuong 2. Ddi tuong va phuong phap nghién ctru: 24 trang; Chuong
3. Két qua: 31 trang; Chuong 4. Ban luan: 31 trang; Két luan: 2 trang. Luén
an c6 18 bang, 80 hinh anh. Tham khao 110 tai liéu. Ba bai bao c6 lién quan
truc tiép dé tai da duogc cong bd.
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~ CHUONG 1:
TONG QUAN TAI LIEU

1.1. Khai niém vé vat va vat mach (nhanh) xuyén

Vat (flap) 1a mét don vi mé duoc chuyén tr mot noi (noi cho) téi mdt noi
khac (noi nhan) trén co thé trong khi sy cAp mau cho n6 van dugc duy tri.

Vat da dugc str dyng tir lau trong ngoai khoa, nhung ¢ thoi ky trude
1970 cac vat dugc dung trong tao hinh chu yeu la vat da ngau nhién va vat
co ¢6 cudng. Sau do, véi su hleu biét ngay cang t6t hon vé giai phau mach
mau cua cac vat va sy phat trién cta ky thuat vi phau, nhiéu loai vat méi da
dugce mo ta va dua vao su dung.

* Phdn logi nhanh xuyén va vat nhanh xuyén

1987, Taylor va cong sy ghi nhan 6 dang DM xuyén va xép chung
thanh 2 loai la DM xuyén truc tiép (g6m PM da truc tiép, PM vach da truc
tiép, nhanh xuyén vach da, nhanh da truc tiép cia DM co) va DM xuyén
gian tiép (gdm nhanh xuyén co da va nhanh xuyén da ciia DM co). Cac
nhanh mach nay dugc tach ra tir thain DM 16n cua vung, di

qua vach lién co hodc xuyén qua co, cin sau roi phan nhanh lién két
v&i nhau dé tao nén dam r6i mach trén can va tir d6 cho cac nhanh nhé dén
bé mit da. Nho c6 hé théng mach xuyén da nay ma khi Iy vat da can khong
can phai lay 16p co kém theo dudi vat.

* Danh phdp vat nhanh xuyén

Pé tranh nham 13n vé cach goi tén vat nhanh xuyén, Hoi nghi ngay
29 thang 9 nam 2001 tai Gent, Bi vé& danh phéap vat nhanh xuyén da quy
dinh: M6t vat nhanh xuyén nén dugc goi tén theo PM nguén cua nd hon
1a theo tén cta co bén dudi. Néu ¢ kha ning 1ay nhiéu vat nhanh xuyén
tir cing mot mach ngudn, tén cua mdi vat nén dya vao ving giai phau
hodc co. Quy dinh nay goi la: Dong thuén Gent (Gent Consensus). Nhu
vdy, nhanh hién cia DM g01 xuong la mdt nhanh xuyen va vat hién do
DM nay cap méau dugc goi 1a vat nhanh xuyén PM gbi xubng.

Theo phan loai nhu trén, vat nhanh xuyén PM bung chan thudc loai vat
nhanh xuyén co da, vat hién (vat nhanh xuyén DM gbi xudng) thudc loai vat
nhanh xuyén vach da.

1.2. Vat nhanh xuyén cac PM co bung chan

Vat nhanh xuyén cac PM co bung chan, gdm vat nhanh xuyén DM co
bung chan trong va vat nhanh xuyén DM co bung chan ngoai, 1a sy phat trién
truc tiép tir cac vat da-co co bung chan. Chung khéc cac vat da-co & chd khong
phai hy sinh co bung chén, vat song hoan toan trén nhanh xuyén co-da.



1.2.1. Vat nhanh xuyén DM co bung chdn trong
1.2.1.1.Nghién ciru gidi phau

* Trén thé giéi. Nam 2001, 1an dau tién trén thé gioi, Cavadas (2001)
va cfng su bdo cao mot s6 dic diém giai phau ctia vat mach xuyén DM bung
chan trong qua phiu tich 10 chi duéi cua tir thi dugc bao quan bang formalin.
Két qua cho thay: T4t ca DM co bung chéan trong déu co 1 - 4 nhanh xuyén co
da, trung binh 1a 2,2 nhanh xuyén/I tiéu ban. Hau hét cic nhanh xuyén nim
trong ving cach dudi nép khoeo 9 - 18 cm. O 7/10 tiéu ban, thay c6 2 nhanh
xuyén, cach dudi nép khoeo 11,8 cm (8,5 — 15 cm) va 17 ecm (15 - 19 cm).
Sau khi di qua co, chiing di ngang mot doan véi nhimg chiéu dai khac nhau
trén bé mit co trudc khi xuyén qua can dé téi 16p da, tao thanh hinh chir “S”,
tire 1a khong di thang tir co 1én da.

* Viét Nam. Ngoé Xuan Khoa (2002) nghién ctru vé giai phiu mach mau
clia cic DM co bung chan trong va ngoai, pham vi nghién ctru gdm cac doan
mach ¢ ngoai co va duong di va phan nhanh ¢ trong co. Cac nhanh xuyén
co-da chua dugc nghién ctru. Cac két qua chinh trong nghién ciru cia tac
gia:

- DM bung chan trong tach truc tiép tir DM khoeo chiém 91% so trudng
hop, tch tir than chung véi mot nhanh khéc cia DM khoeo gip & 9% sb trudng
hop.

+ Chiéu dai trung binh (dwoc do tir nguyén ty dén noi DM co bung chan
trong di vao dau trong co bung chan) 1a 4,2 cm. Trong d6, doan tir nguyén uy toi
chd bt dau phan nhanh co c6 chiéu dai trung binh 14 2,8 cm, doan tir chd phan
nhénh co déu tién t6i rén co ¢ chidu dai trung binh 14 1,65 cm.

+ DPuong kinh ngoai trung binh (do tai nguyén uy) 1a 1,9 mm (1 - 3,2 mm).
1.2.1.2. Ung dung lam sang vat nhanh xuyén PM co bung chan trong

* Dang vat cuéng lién

* Dang vat tw do

Diing trong diéu tri khuyét hong & chi thé:

- Nam 2001, Cavadas va cdng su bao cao chuyen vat nhanh xuyén DM
co bung chan trong tr do & 6 bénh nhan trong d6 5 nguoi c6 khuyét phan mém &
1/3 dudi cang chan, ban chan dugc che phii bang vat mach xuyén PM co bung
chan ty do, tat ca 5 vat déu dugc liy ¢ cing chi bi ton thuong. Vat st dung co
ddc diém sau: chiéu dai tir 6 - 9 cm, rong tir4 - 8 cm, cuéng machdai8-11cm.
Két qua la, tAt ca 5 vat déu séng hoan toan, da ghép tai noi cho vat c6 chiéu rong
>4 cm song hoan toan, ton thuong lién 6n dinh. Vi thanh cong nay, tac gia cho
rang tuy vat mach xuyén DM bung chan trong khong phai 1a lya chon déu tién
cho chuyén vat ti do, nhung ciing nén can nhéc vi vat nay c6 uu diém 1a cudng
mach dai, duong kinh mach 16m, khong dé lai di chimg dang ké tai noi cho vat.

Trong diéu tri khuyét héng viing ham mdt:
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- Nam 2008, Chen va cong su bao cao két qua diéu tri khuyét hong sau
cét td chic ung thu ving khoang miéng va ving c6 ctia 22 bénh nhan, tudi
tr 38 - 77, bang vat mach xuyén PM co bung chéan trong tu do. Vi tri st
dung vat gom 15 vat cho ving ludi va san miéng, 5 vat cho ni€ém mac ma, 1
vat cho goc ham va 1 vat cho san miéng trude. Vat dugc ly véi kich thudgce
chidu dai 9 -17 cm, chiéu rong 4,5 - 10 cm, chiéu day 4 - 9 mm, cudng vat c6
chiéu dai 7,5 - 10 cm, mach xuyén thr nhéit cach dudi nép khoeo 8 - 12 cm
va cach trong dudng giita bip chan 2 - 6 cm. Két qua 13, 21/22 vat (95,5%)
séng hoan toan, dap tng yéu cau phuc hdi, 1/22 vat (4,5%) bi hoai tr toan
bd. Tac gia két luan rang: Uu diém chinh ciia vat mach xuyén PM co bung
chan trong 14 méng va mém mai nén d& che phu chinh xac khuyét hong trong
khoang miéng, khong dé 1ai di chung quan trong tai noi cho vat.

1.2.2. Vat nhanh xuyén DM co bung chdn ngoai
1.2.2.1. Nghién ciru glalphau

Vat nhanh xuyén DM co bung chan ngoa1 rit gibng vat nhanh xuyén
DM co bung chan trong vé cuéng mach nudi nhung vi cac nhanh xuyén tir
DM co bung chan trong hang dinh hon nén vat trong hay dugc str dung hon.
C6 rat it bao cao vé vat ngoai duoc cbng bd, néu co thi ciing 1a nhitng bao
céo nghién ciru chung vé ca hai vat.
1.2.2.2. Ung dung lam sang vat nhanh xuyén DM co bung chan ngoai

Umemoto va cong su str dung vat nhanh xuyen DM bip chan cé trong
va ngoai ¢ 4 truong hop cd ton khuyét o gdi va cang chan. Vat nhanh xuyén
da cho phép khong can gay ton thuong t6i co bung chén, TK van dong, can
(mac) sdu, TM hién bé va TK bi bép chén trong. So Vi vat co truyén thong,
su phau tich nhanh xuyén & _trong co da lam cho cuong vat dai lén. Vat nay
mong, thich hop véi phuc hdi ton khuyét & quanh gdi va nira trén cang chan
nhu mot vat cod cuong
1.3. Vat nhanh xuyén DM goi xuong (Vat hién)

1.3.1. Mgt so khdi ni¢m vé vat hién

Vat hién Acland. Vat hién dugc Acland mé ta dau tién vao nam 1981
nhu la mot vat TK mach mau. Theo nhu m6 ta cia Acland, DM cua vat la
nhanh hién cia DM gél xuéng DM hién di theo TK hién va TM hién 16n.
N6 tach cac nhénh da gan (gém céc nhanh trude va sau co may) cho da mét
trong dui ngay trén g01 (trong d6 nhénh 16n nhét 1a nhanh xuyén trén gbi) roi
tiép tuc di theo TK hién xudng mat trong cang chan nhu la nhanh hién xa. Vat
hién cua Acland 1 vat cén da chu yéu dva vao nhanh da gan (nhanh xuyén
trén goi) nhu mdt vat cuong li€n hodc ty do. VEé thyc chat, day la mot vat
nhénh xuyén. Ban than DM hién 13 mot nhanh xuyén (vach da) cia DM gbi
Xuéng. Néu theo nguyén tic goi tén BPM nguén, vat hién duoc goi la vat nhanh
xuyén DM gbi xudng (descending genicular artery perforator flap - DGAP
flap). C6 tac gia coi vat hién nhu Acland mé ta nhu 1a mot vat dii trude trong.
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Uu diém: (1) vat c6 mot cudng mach dai (4 t6i 16 cm) v6i duong kinh
ngoai tir 1,8 t6i 2 mm; (2) Vat ¢6 2 hé thong TM  dén luu, gdm mot hé théng
sau 1a hai TM tiy hanh dudng kinh ngoai 1 ti 3 mm, va mot hé thong nong
1a TM hién 16n c6 duong kinh ngoai 3 t6i 4 mm; (3) Vat c¢6 hai TK cam
giac: nhanh bi trong cia TK dui cam giac da ¢ trén va trong gdi va nhanh bi
ctia TK hién cam giac phia dudi trong ctia gdi; (4) Vat mong (0,5-1,0 cm) va
tuong dbi it 16ng; (5) cac kich thudc cua vat bién dbi tir nho 2cm x 3em t6i
rong 8 cm x 29 cm.

Nhuge diém: (1) DM hién ving mat ¢ 5% s6 trudng hop; (2) Tim dugc
nhanh gan (nhanh trudc) hodc nhanh xa khong d&, can phau tich ti mi; (3) Bé
ngang ton khuyét noi cho vat 16n hon 7 cm doi hoi phai ghep da va bat dong
kéo dai; (4) seo noi cho vat & phu nir hay tré em réat kho coi.

Nhu vy, vat mach xuyén PM co bung chian va DM gbi xudng (vat
hién) 13 nhiing vat c6 rat nhidu wu thé. Hién nay cac vat nay ciing da dugc
cac nha phﬁu thuat tao hinh trong nudc tai mot $b co s6 tao hinh cta nhiing
bénh vién 16n nhu Bénh Vién Quan Y 108, Bénh Vién Saint Paul ing dung.
Song vé nghién ctru giai phau thi ngoai vat mach xuyén DM co bung chan
trong, hai vat mach xuyén con lai & Viét Nam hau nhu con bo ngo, chua
dugc quan tAm dung murc.

Vi 1§ d6 nhitng hiéu biét vé giai phau cua vat mach xuyén co bung chan
ngoai va hé thing DM hién ciing cic nhanh cta ching, nhét 1a nhanh cac
nhanh xuyén trén ngudi Viét Nam con chua dugc day du. D6 ciing chinh 1a
Iy do ma ching t6i thuc hién nghién ctru nay.

CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Doi twgng nghién ciru

- 38 tir thi (x4c) ngdm formalin tai B6 mon Giai phau hoc — Pai hoc Y
Dugc Thanh phé Hd Chi Minh va 3 tir thi ngadm formalin tai B mon Giai
phﬁu —Pai hoc Y Ha N¢i. Céc tir thi nay co6 chi dudi nguyén ven, chua dugce
ph?lu tich. Trén sd ttr thi noi trén, da thyc hién:

+ 62 tiéu ban phau tich cudng mach ngudn va nhanh xuyén cta vat nhanh
xuyén PM co bung chan trong va vat nhanh xuyén PM co bung chan
ngoai.

+ 56 tiéu ban phiu tich mach mau cua vat nhanh xuyén DM gdi xudng
(PM hién).

- 7 tir thi tuoi dong lanh tai B6 mon Giai phﬁu hoc — Pai hoc Y Duoc
Thanh ph H Chi Minh, sau khi rd d6ng, tién hanh bom mau dé x4c dinh
viing da dugc cap mau cia cac DM co bung chan trong (10 tiéu ban); DM co
bung chin ngoai (10 tiéu ban) va nhanh xuyén PM gbi xudng (14 tiéu ban).

- Dit liéu chup MSCT PM gdi xudng va DM hién cia 14 nguoi
trudng thanh tai Bénh vién Bach Mai (24 phim chup).
2.2. Phwong phap nghién ciu
- Phuong phap phiu tich kinh dién dugc ap dung trén xéc ngam
formalin dé mo ta nguyen uy, duong di, lién quan, phan nhanh va tiép nbi
ctia cubng mach nudi ciia mdi vat.
- Phuong phap bom mau dugc ap dung trén xac tuoi dé xac dinh pham
vi cap mau cia cac cudng mach.
- Céc phim chyp MSCT PM trén bénh nhan c6 tac dung bd trg cho
phuong phép phau tich, nhét 1a trong x4c dinh céc tiép ndi DM.
- Puong kinh ngoai ctia cic mach mau duge do bang thudc kep Palme theo
cach: do dudng kinh det rdi tinh ra dwong kinh tron theo cong thirc:
Cich tinh dwong kinh mach mau trén phiu tich:
Bé& ngang mach ép det x 2
Puong kinh ngoai =

3,14
CHUONG 3: KET QUA NGHIEN CUU

3.1. Vat mach xuyén PM co bung chén trong:
3.1.1. DM co bung chin trong:
3.1.1.1. Vé 56 hrong

55/62 tiéu ban c6 1 DM co bung chén trong, chiém ty 1¢ 88,71%, 7/62
truong hop co 2 DM cap méau, chiém ty 1& 11,29%.
3.1.1.2. Nguyén uy

bM co bung chén trong tach ra tor mat sau DM khoeo trong d6 47/62
tiéu ban DM nay tach truc tiép tir DM khoeo, chiém 75,8%. S6 truong hop
DM co bung chan trong tich tir mgt than chung v6i BM co bung chan ngoai
gap 0 15/62 tieu bén, chiém 24,2%.
3.1.1.3. Bwong di va lién quan

Di kem v6i DM co bung chan trong c6 1 hodc 2 TM tuy hanh va nhanh
TK chi ph01 cho co nay. Cac TM va TK tuy hanh thucng nam & phia sau
DM. Trén céc tiéu bin phau tich chung t6i khong gap nhirng bién d6i dang
ké ndo vé dLrO'ng di ciing nhur vé lién quan cta PM co bung chan trong voi
cac TM va TK tuy hanh. DM, TM va TK cho co bung chan trong da tao
thanh mot bé mach — TK r0 rang.
3.1.1.4. Phdn nhdanh ciia DM co bung chén trong
% Cdc nhanh ron co: ) )

Trudc khi vao co, DM co thé tach ra cac nhanh goi 1a cac nhanh ron co.
% Cdc nhanh xuyén cia PM co bung chadn trong:

100% DM co bung chan trong cho cac nhanh xuyén.
- Loai nhanh xuyén: nhanh xuyén co da va nhanh xuyén vach da



Bdng 3.1. Kich thwéc DM co bung chin trong va cdac nhanh xuyén.

Puong kinh tai nguyén uy

Kich thude Chidu dai (cm) (o)

Bong mach ;i «d Min | Max ;i sd Min | Max

Than chung DM co

A 8,39+39 | 0,75 | 16,17 | 2,88+0,98 | 1,08 | 4,62
bung chén trong

Nhanh xuyén (ttr diem
xuyén mac (can) t¢i cho | 3,99+0,26 | 0,03 | 7,11 | 0,58+0,33 | 0,1 1,22
tach tr dm nguodn

Chicu dai tir da ciia cudng
vat va tr diém xuyén mac | 8,66+0,24 | 5,95 | 11,21
61 noi tach tir dm khoeo

Puong kinh TM co bung chan trong tai noi tdn cung do dugc nhu sau:
trung binh 14 2,1 mm, t6i thiéu 1,1 mm va t6i da 3,4 mm.
3.1.3. TK co bung chéin trong

TK co bung chéan trong 1 mot nhanh truc tiép tach tir TK chay, thdy
trén 61 tiéu ban (98,4%) hodc tir 1 than chung voi TK co bung chén ngoai
cua TK chay trong 1 truong hop (1,6%). So véi nguyén uy cua DM co bung
chan trong, chd tach (nguyén ty) ctia TK thudng & ngang mirc hoic cao hon
nguyén uy cia DM (ty 1€ 71%).

Bidng 3.3. Cdc kich thwoc ciia TM va TK co bung chin trong.

- Vi tri cila nhanh xuyén cach dudng gilta sau cua cang chan trung
binh 14 1,6+0,96 cm, dao dong trong khoang 0,39 cm dén 6,7, cm va cich
nép gap khoeo trung binh 10,12+3,7 cm.

Bing 3.2. S6 lwgng va khoang cach so véi mdt s6 mdc & mit sau cing
chin ciia cac nhianh xuyén dm co bung chin trong.

Nhéanh xuyén Trung binh | Min | Max
SO lugng nhanh / 1 dm co bung chén trong 3,35 1 5
Khoang cach tir nhanh xuyén dén khe khop

e 10,12+43,7 5,1 18,73
g01 (cm)

Khoang cach tr nhanh xuyén dén duong
doc giita sau cang chan (cm)
3.1.2. TM co bung chén trong

Trén 62 tiéu ban phau tich, ching t6i thy c6 tir 1 t6i 5 TM ra khoi co
bung chan trong, di kém theo cac nhanh PM rdn co. Cac TM nay hop thanh
2 TM co bung chan trong (véi ty 1€ 12%) hodc chi c6 1 TM co bung chan
trong, ty 1¢& 88%.

TM co bung chan trong tir noi hop thanh tai rén co chay 1én trén, ra
ngoai & mat nong (mit sau) ciia DM rdi d6 vao TM khoeo véi ty 1& 93,7%
hoac vao TM chay sau (6,3%) ¢ ngang muc noi tach ra cia DM co bung
chan trong (nguyén uy) khdéi DM khoeo. Trén duong di, TM co bung chan
trong tiép nhan TM co bung chan ngoai (6,6%) va TM tity hanh TK bi bép
chan trong (21,3%).

TM co bung chan trong dai trung binh 3,8 cm, dao dong tir 1,50 téi 6,4 cm,
trong d6 doan tir ron co t6i noi hop nhét cac nhanh dai trung binh 1,5, dao dong tir
0,5 t6i 4,0 cm. Chiéu dai tir noi hop nhét cac nhanh t6i chd tan cing cia TM co
bung chén trong trung binh la 2,9 cm, dao dong tir 0,5 t6i 5,7 cm.

1,6+0,96 0,39 6,7

Giatri| Trung .
Kich thuérc binh Min | Max
Toan bd 3,8 1,5 6,4
Chidy | 1uroncoden 1,5 0,5 4,0
dai (cm) cho l}gp thanh

™ Twr cho hop thanh
X S 2,9 0,5 5,7

den noi tan cung

Puong | Tainoi tan cung
Kinh (mm) 2,1 1,1 34
TK Ch1euA dai TI? co bung 3.8 22 8.2

chan ngoai (cm)

Bing 3.4. Kich thwéc cdc thanh phin cudng mach co bung chin trong

hanh phin cuéng mach Pong
Kich thwéc mach ™ TK
Chicu dai tir nguyén uy i
den rén co (PM, TK) va tir +sd 8,39+39 | 29+0,35 | 3,8+0,26
rén co dén tan cung cua Min - M 0,75 -
T™ (cm) - vax 16,17 | 05-57 | 22-82
Chicu dai than chung cua X+ sd 1,6+0,15 | 1,5+0,16 | 1,5+0,17
céc nhanh ron co (cm) Min- Max | 0,9-27 05-4 | 06-21
Chiéu dai cdc nhdnhrénco | Xygd | 19 £028 | 244039 | 22027
(cm) Min-Max | 06-15 | 08-67 | 06-42
Puong kinh cia DM, TK - 231+
sat nguyén uy va cuia TM Xtsd 0,55 2,1+0,24 | 1,5£0,18
noi tan cung (mm) Min - Max 1,02 — 3,82 1,1-34 0,7-2,5
Budng kinh céc nhanh ron X+sd 09£015 | L,1+0,15 | 0,7+0,13
co (mm) Min-Max | 04-21 | 03-25 | 03-16




3.1.4. Gioi han ving da nhu¢m mau ciia DM co bung chin trong:

Vung da nhuém mau cua DM co bung chan trong c6 hinh dang gidng
v6i hinh dang ctia co nam dudi, co g101 han nhu sau:

- Phia sau ngoai di téi dudng giita sau bip chan, twrong tng véi b
ngoai ctia dau trong co bung chan ¢ 10/10 tiéu ban. Cac truong hop vung da
nhud¢m mau vugt qua duong gitra sau téi phia ngoai duUng nay khoang 0,5 —
2 cm. Nhu vay céac trucrng hop nay ving da nhuom mau di l4n sang phu 1
phan co bung chan ngoai.

- Phia trudc trong, vung da nhuém mau t6i cach bo trong xuong chay tir
0,51 cm dén 5,98 cm. o )

- Phia trén t&i ngang muc nép gép khoeo & tat ca cac tiéu ban bom mau,
khong c6 mot Vung da nhuém mau nao dat t6i nguyén uy cua co. Thyc ra,
gidi1 han trén cua Vung da nhuém mau co6 thé dat t6i dau trén co, vi khi rach
da theo truc doc gitra tram khoeo, da bi co sang hai bén dé 16 phan déu co.
Sau khi bom mau, phan d4u co bi nhuém mau xanh sim va tir 6 chat mau
thoat ra & vai diém, chimg to da c6 nhitng nhanh xuyén tir co 1én da bi dut.

Gié6i han dudi ctiia vung da nhuém mau ctia DM co bung chén trong
céch dinh mat ca trong tr 10,94 cm t6i 13,27 cm.

3.2. Vat nhanh xuyén PM co bung chin ngoai
3.2.1. DM co bung chin ngoai
3.2.1.1. Vé 56 hrong

53/62 tiéu ban c6 1 DM dau ngoai co bung chan chiém 85,5%. S6 tiéu
ban con lai 9/62 ¢6 2 DM co bung chan ngoai, chiém 14,5%.
3.2.1.2. Nguyén uy

DM co bung chén ngoai da sO (47/62) tach tryc tiép tir DM khoeo,
chiém ty 18 75,8%. S6 con lai (15/62) tach ra cung mot than chung véi DM
co bung chan trong, chiém 24,2%.
3.2.1.3. Dwong diva lien quan

Trong s 62 tiéu ban phau tich PM co bung chan ngoai, ching t6i thiy
€6 66.67% truong hop DM co bung chéan ngoal bét chéo mit sau TM khoeo,
10i chay sau TM co bung chan ngoai thay vi chay & truéc nhu & bé mach co
bung chén trong; va 33.33% truong hop DM co bung chén ngoai di trudce
TM co bung chan ngoai sau khi bat chéo truéc TM khoeo.
3.2.1.4. Cac kich thuéc ciia cuong mach:

Bing 3.5. Kich thudc (chiéu dai va dwong kinh) ciia PM co bung chin ngodi.
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3.2.1.5. Phdn nhanh cua PM co bung chdn ngoai.:

s Cdac nhdnh mac (cdn) da:

s Cdc nhanh co:

DM co bung chan ngoai ¢ thé chia thanh 2 hodc 3 va nhiéu nhat 1a 4

nhanh trudce khi di vao co bung chan ngoai.

s Cdc nhanh xuyén ciia PM co bung chdn ngoai:

Bing 3.6. 86 lwong, kich thudc va vi tri cic nhanh xuyén ciia

DM co bung chin ngoai

Nhéanh xuyén Trung binh Min Max

S0 lugng nhanh xuyén trén 1 tiéu ban 2,85 2 4
Cbleu dai tir nguyén uy toi cho xuyén qua mac 3.17 116 6.44

(can) (mm)
Puong kinh noi tach ra trt PM nguon (mm) 0,79 0,32 1,12
Vi tri nhénh Eorl tIllefi) gap khu~e0 (cm)bv’ 8,58 4,04 14,92
Xuyén ach duong gia sau bap 4,62 1,94 7,66
chén (cm)

Chiéu dai (cm) Pwong kinh (mm)
Cac doan ciia PM Trung Min Max Trung Min Max
binh binh
Tir “g“yegd"y toi ron 7,14 1,07 | 1427 | 2,41 1,12 | 4,18
Tirchd tich nhinh coj - 5, 0,19 | 1,07 | 11 05 | 20
dau tién téi ron co

Chicu dai lon nhat cua cuong vat tu di€ém xuyén mac (can) sdu cua
nhanh xuyén tdi noi tach ra trt DM khoeo (nguyén uy) cuia DM co bung
chan ngoai.

3.2.2. TM co bung chin ngoai

C6 tir 1 —3 TM tir trong co bung chén ngoai qua rén co chay ra ngoai
sau do ching hop lai thanh 1 TM co bung chan ngoai (82,25%) hoac 2 TM
co bung chan ngoai (17,75%).

Sau khi thoat khdi co bung chan ngoai tai rén co va tao nén TM co
bung chan ngoai, TM nay chay 1én trén va chéch vao trong nam ¢ trudc
hodc sau DM ciing tén rdi tan hét bang cach d6 vao TM khoeo trén 53/62
tiéu ban phau tich, chiém 85,48% hodc d6 vao TM chay sau & 5/62 tiéu ban
(8,06%) hodc d6 vao TM co bung chan trong & 2/62 tiéu ban (3,22%) hay
vao nhanh bén ciia TM co bung chan trong & 2 tiéu ban (3,22%).

Chiéu dai TM co bung chan ngoai trung binh 1a 6,71 cm (t6i thiéu la
1,98 tbi da 1a 11,45 cm). Poan TM tir ron co bung chan ngoai tdi chd cic TM
nay hoi di nhanh TM co bung chén ngoai dai trung binh 6,03 cm (dao dong tr
1,89 t6i 10,91 cm) va chiéu dai tir noi hop thanh TM co bung chan ngoai téi
chd tan cting trung binh 14 0,68 cm (véi tdi thiéu 0,09 cm dén tdi da 0,54 cm).

Vvé duong kinh TM do tai noi tdn cung tir 1,1 mm dén 2,54 mm, trung
binh 1 1,72. Cac nhanh TM chinh ngoai co c6 dudng kinh tir 0,5 mm dén
2,5 mm; trung binh 1a 1,35 mm.

3.2.3. TK co bung chdn ngoai

Vé nguyén uy, cac nhanh TK co bung chan ngoai tich ra tir TK chay

trong khoang tir khe khép gdi t6i duong ngang qua bo trén 2 16i ciu xuong
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dui. Co bung chan ngoai dugc chi phéi boi 1 nhanh TK (82,25%) hodc 2
nhanh TK (17,75%). Trong nghién ctru nay chung t6i gap 1 truong hop
(1,6%) TK co bung chan ngoai tach ra tir mét than chung voi TK co bung
chan trong, hau hét (98,4%) TK co bung chan ngoai thuong tach truc tiép tir
TK chay ¢ ngang mirc hodc thdp hon noi tach ra tir TK chay ciia TK co bung
chan trong.

Co 4/62 tiéu ban (6,45%) TK co bung chan ngoai tach ra cac nhanh
ngoai co. Chiéu dai cia TK co bung chan ngoai do tir nguyén y tdi rén co
bung chan ngoai trung binh 1a 6,53 c¢cm, dao dong tir 1,8 t6i 11,58 cm, trong
d6 doan tir chd tach ra nhanh ron co dau tién téi ron co dai trung binh 5,72
cm, dao dong tur 1,76 t6i 10,35 cm.

Bang 3.7. Kich thwéce ciia TM va TK co bung chin ngoai

Giatri | Trung Min Max
Kich thuéc binh

Toan b 6,71 1,98 11,45
Chidudai | Luroncoden 6,03 1,89 | 1091

(cm) cho hop thanh
™ Tixcho hop thanh | ce 1 999 | 0,54

dén noi tén cung
Du'crng Tai noi tan cung 172 1.1 2,54
kinh (mm)
TK Chiéu dai TK co bung 6,53 18 | 11,58
chan ngoai (cm)

Bing 3.8. Kich thuéc cic thanh phin cuong mach co bung chin ngodi

hanh phan cuong mach A
Kich thwéc Dong mach ™ TK
Chiéu dai tir nguyén ty o + " +
dén rén co (BM, TK) X+ sd 7,14+329 | 6,71+0,37 | 3,8+043
va tirron co dén tan Min-Max | 1,07-1427 | 1981145 | 22-82
cung cua TM (cm)
Chiéu dai than chung -
oy Al e caune X+ sd 1,9+0,17 | 21£018 | 170,16
(cm) Miil - Max 1-32 1,1-3,4 0,7-2,7
Chiéu dai cdc nhanh X +sd 2,8 £0,31 2,9+0,33 2,1+0,.25
ron co (em) Min - Max 03-52 05-57 | 05-53
Dbuong kinh cua DM, - 4 + +
TK st nguyen iy va X+ sd 1,70£0,24 | 1,72£0.23 | 1,5£025
clia TM noi tén cing Min - Max 1,0-2,5 | L1-254 | 14-45
(mm) "
Puong kinh cac nhanh X+sd 1,0+0,18 | 1,35+0,15 | 0,8+0,13
ron co (mm) Min - Max 04-25 05-2,5 | 03518

12

3.2.4. Gi6i han viing da cép mdu ciia PM co bung chin ngodi

Vung da nhuém mau cua DM co bung chan ngoai dugc gidi han nhu sau:

- V& phia sau trong, lién tlep v6i ving da nhud¢m mau ctia PM co bung
chén trong t6i duong gitra sau bép chan.

- Vé phla trude ngoai, bo trude ngoai cua Vung da nhudém mau ¢ sau
duong chicu clia b trude xwong chay 1én mit ngoai cang chén tir 1,54 cm
dén 8,69 cm. .

- Vé phia trén, bo trén ciia ving da nhudém mau ngang mirc voi dau trén
vung nhuom mau da cia DM co bung chan trong

- V¢é phia duéi, bo dudi ving da nhudm mau & cach dinh mat ca ngoai
tir 11,89 cm t6i1 16,34 cm.

3.3. Vat mach xuyen PM gbi xudng
3.3.1. PM goi xuong
3.3.1.1. Nguyen u)/

DM gbi xudng tach ra tir mit trong DM dui, ¢ phan dudi cua ong co
khép va ngay trén 16 gan co khép. Noi tach ra cia DM gbi xuong O trén
duong khop gbi tir 12,5 em t&i 14,5 cm va ludn ¢ dudi diém TK hién xuyén
qua mac rong khép dé ra nong.
3.3.1.2. Duong di va phdn nhanh

- Loai thir nhat: DM gbi xubng chia d6i thanh 2 nhanh tan (gap trén
7/56 tiéu ban — chiém 12,48%):

+ Nhanh co khép chay vao phan dudi co rong trong rdi vao bao
khép gbi.

+ Nhéanh da (PM hién) thuong thdy nhanh c6 duong kinh bang hoic
nho hon nhanh co khép.

- Loai thir hai: DM gbi xudng chia 1am 3 nhanh (gp trén 36/56 tiéu ban —
chiém 64,30%): .

+ Nhénh co rong trong di vao phan dudi co nay.
+ Nhanh khop goi chay vao bao khép gdi.
+ Nhanh da (BM h1en)

- Loai thtr ba: DM gdi xubng khong cho nhanh da vao da vang bung

chén trong (gp trén 13/56 tiéu ban — chiém 23,22%).
3.3.2. DM hién
3.3.2.1. Nguyén uy

PM hién tach ra tir DM gdi xudng & 47/56 tiéu ban, chiém ty 1¢
83,9% hodc tach ra tt DM dui ¢ 9/56 ti€u ban, chiém 16,1%. Noi tach ra tir
bM gbi xudng & trén ci co khép 16n trung binh 8,2 cm, cach duong khop
gbi trung binh 14,3 cm; néu tach ra tir DM dui thi cho tach nay & trén cu co
khép 16n trung binh 10,7 cm va trén dudng khop gbi trung binh 16,4 cm.
Nhu vay, trén cac tiéu ban phiu tich, ching t6i thdy DM hién c6 mit & 56/56
truong hop, chiém 100%.
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Bing 3.9. Nguyén tiy ciia PM hién va vi tri ciia nguyén iy so vdi cii co
khép lon va dwong khop goi.

Noi tach Tir PM gbi xuéng | Tir PM dui
So6 lwgng tiéu ban va ty 1¢ gip 47 (83,9%) 9 (16,1%)
Noi tach & trén cii co khép 16m (cm) 6,1 10,7
Khoing cich téi dwong khép gbi (cm) 10,7 16,4

3.3.2.2. Duong di va lién quan ) )

T nguyén uy, nhanh hién chay xuong dudi trong ong co khép tdi mat
trong khop g01 O doan nay PM hién tach ra nhanh xuyén mac (can) da trén
khép gbi cap mau cho vat dui truorc trong. Sau khi di xudng mot doan
khoang 1,0 dén 2,0 cm & phan dudi dng co khép, DM hién choc qua 14 mac
cang tir co may téi co khép 16n, rdi tiép tuc chay xudng dudi trong mé lién
két gitra co may va co thon. Poan nay PM hién di cing TK hién va 1 hoic 2
TM tiry hanh. TM hién 16n di & mdt nong co may. Poan nay DM hién tach ra
tir 2 — 5 nhanh xuyén mac — da truc tiép va 2 — 6 nhanh xuyén co da.

Khi xudng t6i gan chd bam tan cia co may vao xuong chay, dudi
nguyén uy ciia DM hién tir 12,0 — 13,0 cm, DM hién thoat khoi mit sau co
may dé xubng cang chan bang 2 cach.

- Lach giira bo sau co may va gan co thon rdi chay vao mit trong cing
chan va & sau TM hién 16n.

- Luét qua bo trude co may & ngay trén chd bam tan clia co ndy vao
xuong chay rdi chay vao da & mit trong cang chan, trudc TM hién 16n.

Trén 56 tiéu ban udp formalin c6 56 PM hién hién dién, trong sb nay
¢6 51 DM hién (91,1%) luét qua bo sau co may dé xudng cang chan, 5 DM
hién (8,9 %) ludt qua bo trude co may.

O cang chan PM hién cing 2 TM tiy hanh van di cing TK hién, tao
thanh hinh thai mdt b6 mach — TK mot cach rd rang.

Trong trudng hop di sau TM hién 16n (51/56 truong hop), DM hién
nam cach TM tir 1,0 dén 1,5 cm. Trong trudng hop di truéc TM hién 16n
(55/56) trudong hop), PM hién hau nhu nam sat canh TM.

Nhu vy c6 thé chia duong di cia DM hién thanh 2 doan: Doan dui tinh
tir nguyén ty toi noi thoat khoi mét sau co may va doan cang chan dugc tinh
tir chd thoat khoi mit siu co may toi noi tan cing ¢ cang chan va cac doan
ndy 1a nhanh da tan ciia DM hién. Nhanh da tan lai tich ra nhiéu nhanh nho
di vao da mit trong cang chan cing TK hién.
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3.3.2.3. Phdn nhanh

- Trén duong di & dudi co may, DM hién tich ra mot sb nhanh xuyén
da chay t&i ving da phia trén trong khop gbi. Chung toi thay cac tiéu ban c6
tir 1-4 nhanh xuyén, tong s6 116 nhanh xuyén, trung binh 2,07 nhanh
xuyén/tiéu ban. Nhanh tich ra dau tién cach nguyén uy cia DM hién 3,5 +
1,96 cm, nhanh cudi cling tach ra & vi tri thap nhét cach nguyén ty 9,8 cm.

S6 lwong cua cac nhanh xuyén da thay d6i nhu sau:

- 3/56 ti€u ban c6 4 nhanh xuyén, chiém 5,36%; 9/56 tiéu ban c6 3
nhanh xuyén, chiém 16,07%; 33/56 tiéu ban tuong duong 58,93% co6 2
nhanh xuyén va 11 tiéu ban chi c6 1 nhanh xuyén (19,64%).

Bing 3.10. S6 luwgng, nhinh da gan va lién quan ciia nhanh da gén véi co may.

S6 nhanh xuyén da S0 lan gip Ty 18 %
1 nhanh 11 19,64
2 nhanh 33 58,93
3 nhanh 9 16,07
4 nhanh 3 5,36

3.3.2.4. B¢ dai va dwong kinh cuong PM hién
- Pbi voi vat dya trén tat ca cac nhanh cua DM hién, doan DM tir chd
tach ra & bM g01 xudng (nguyén uy) xudng t6i chd tach ra nhanh bén dau
tién ciia DM hién sé& 1a cudng DM cua vat. Cudng nay c6 do dai trung binh 1a
3,8 cm (dao dong tir 3,4 t6i 4,6 cm).
- Bbi vé6i vat dua trén nhanh tin cia DM hién, doan PM tr noi PM
g6i xubng tach ra tir PM dui (nguyén ay ciia DM gbi xudng) toi chd DM
hién roi khoi mét sdu co may sé 1a cubng PM cua vat. Cudng nay dai trung
binh 13,9 £ 0,4 cm (bién ddi trong khoang tir 13,1 cm dén 14,3 cm).
- Puong kinh trung binh do tai nguyén ty cia DM hién 1a 1,2 + 0,3
mm (0,7 - 1,6 mm), tai nguyén iy ciia DM gbi xudng, DM hién c¢6 dudong
kinh trung binh 14 2,1 £ 0,4 mm (1,8 - 2,6 mm).
3.3.3. TM hién . .
Ving cip mau da cia DM hién 16n duoc dan luu béi TM hién 16n va
cac TM tiry hanh DM hién.
TM hién I6n:
TM hién 16n di trong mé dudi da cua vat hién va chay song song véi
DM hién.
O cang chan, TM ¢6 thé di trudc hodc sau DM hién va cach DM hién
khong qué 1,5 cm. Tir chd bam tan clia co may trd 1én, TM di trén mét nong
co may trong khi DM va TK hién di du6i mat sau co may.
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TM hién 16n trén duong di nhan nhiéu nhanh bén, & ngang mirc nguyén
iy ctia DM hién, TM hién 16n ¢6 duong kinh trung binh 1a 3,8 £ 0,25 mm,
dao dong tir 3,5 mm dén 4, 5mm.

Cac TM tuy hanh:

C6 1 hodc 2 TM chay kém DM hién, & ngang chd DM hién tach ra tir DM
g6i xudng, 2 TM nay hop thanh 1 TM rdi d6 vao TM gbi xudng. TM tity hanh co
duong kinh trung binh 14 2,5 + 0,3 mm, dao dong tir 1,8 mm dén 3,0 mm.

3.3.4. TK hién

0 _trong dng co khép, TK hién bét chéo truéc DM dui tr ngoai vao
trong 1di choc qua mac rong khep, thoat khoi ong co khep ¢ trén chd phat
sinh ciia DM gdi xudng. Tiép theo, TK hién chay xubng dudi va cing DM
hién nam dudi mét siu co may. Cuéi cung, TK di sau chd bam tin cia co
may vao xuong chay dé di vao da mit trong cing chan. Trén tat ca cac tiéu
ban phau tich, ching toi khong thay c6 bat thu(rng nao vé TK hién.

3.3.5. Gi6i han vung da cap mau clia mach xuyén DM hién

- Ving cip méau da boi cac nhanh cua DM hién chiém 1/3 tru6e trong
ctia dii, trong khoang tir 10 cm trén gdi dén 20 cm dudi goi.

3.4. Két qua nghién ciru PM gobi xuéng va PM hién bing phwong phap
chup MSCT

Ty 1¢ xuat hién ctiia DM gdi xudng va nhanh hién trén phim chup 1a 100%.

V& nguyén ty: 100% DM gbi xudng tach ra va 13 nhanh bén dudi ciing
clia DM dui. Noi tach ra DM gbi xudng tir DM dui ¢ trén khe khép gbi trung
binh 12,25 + 2,3 cm, t6i thiéu la 8,83 cm va t6i da 18,65 cm.

Vé kich thugc: Chiéu dai tir noi tich ra khoi DM dui (nguyén uy) dén
chd DM tich ra nhanh bén dau tién ciia DM gbi xubng trung binh 1a 2,38 +
1,67 cm, t6i thiéu 12 0,3 cm va tbi da 13 6,39 cm. PM géi xuéng c6 dudng
kinh do tai nguyén Uy ctia nd trung binh 1a 0,18 + 0,05 cm, dao dong tir tbi
thiéu 14 0,13 cm dén tdi da 1a 0,34 cm.

Bang 3.12. Cac dic diém ciia dm goi xudng trén phim chup cit 16p vi tinh
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Vé dic diém ciia nhanh ra da (nhanh hién), ching t6i dat dugc két qua sau:

Nhanh hién tach ra tir DM gdi xudng trong khoang 0,5 — 2 cm duéi
nguyén Uy.

Noi tach ra DM hién tir DM gdi xudng dén khe khép gbi trung binh 1a
10,24 =+ 2,20 véi gia tri toi thiéu 1a 5,28 cm va tdi da 1a 13 cm.

Puong kinh ciia nhanh hién & st nguyén Gy cta né trung binh 0,13 +
0,036 cm, toi thiéu 14 0,07 cm va t6i da 14 0,24 cm.

Bing 3.13. Cac dic diém ciia nhanh hién

Kich thwée (cm) - SD Min | Max
Duo’nAg lflnh dm hién do sat tai 0.13 0.036 0.07 0.24
nguyén iy
Khoang céach tir nguyén uy cua
dm hién dén khe khép gbi 10,24 2,20 3,28 13

Kich thwéc (cm) X SD Min Max

Duong kinh dm goi xuodng

. N 0,18 0,05 0,13 0,34
tal nguyen uy

Chiéu dai cua dm goi
xuong tr nguyén uy dén 2,38 1,67 0,34 6,39
chd tach ra nhanh dau tién

Khoang cach tir nguyén uy
cua dm g01 xuong dén khe 12,25 2,30 8,83 18,65
khop gbi

CHUONG 4: BAN LUAN

4.1. Vat mach xuyén cac PM co bung chian
4.1.1. Sy c6 mdt va nguyén uy ciua dong mach

PM cac co bung chan luén c6 mat. Du 2 PM co bung chan c6 than
chung tr DM khoeo (vdi ty 1€ 22,6%) hay tach doc 1ap tir PM khoeo (voi ty 1€
77,4%), c6 thé xem nhu tat ca cac DM cho 2 du co nay déu c6 nguyén uy tir
DM khoeo. PM khoeo 1a DM duy nhét c6 mit trong ving tam giac dudi ciia
tram khoeo, noi ma hai déu ctia co bung chan 13 hai canh ctia tam giac nay.

Vé 1am sang, chua thiy tac gia nao cho rang sy bién ddi vé nguyén uy
clia cac DM co bung chéan c6 thé anh huong dén ky thuat ngoai khoa hay két
qua phau thuat. Du c6 than chung hay tach doc lap, chidu dai cudng mach
khong bi thay doi. Trong truong hop lay vat nhanh xuyén bing cach phau
tich nguoc tir nhanh xuyén vé cuéng mach, bién dbi vé nguyén uy ciing
khoéng anh huong.
4.1.2. Chiéu dai dogn ngodi co

Chiéu dai doan ngoai co ctia cac DM co bung chan (do tir nguyén ty téi
1on co) 1a 5,09 cm v&i DM co bung chan trong va 6,60 cm voi DM co bung
chén ngoai. Déi véi vat co va vat da co ctia cac dau trong va ngodi co bung
chan, chiéu dai doan ngoai co ciia cac DM co bung chan rat quan trong, vi
chléu dai nay chinh la chiéu dai cuéng mach, anh huorng dén tém vuon xa
clia vat, dén sy cing hay chung cua cuong vat khi ndi mach. Khi cudng mach
dugc cho 1a twong dbi ngin 1a mot diém bat loi cua cac vat nay. Trong
truong hop vat mach xuyén cua cac DM co bung chan, chleu dai doan ngoai
co cua cac DM khong con dong nghia véi chiéu dai cuong mach nita ma chi
1a mot phan nho ciia tong chiéu dai cudng mach (chiéu dai téi da). Chiéu dai
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cubng mach & vat mach xuyén bao gdm chiéu dai nhanh xuyén va chiéu dai
ctia mach ngudn (gom ca doan & trong co va doan & ngoai co). Poan ngoai
co cua cac PM co bung chan c6 thé khong duoc ding dén néu chiéu dai
nhanh xuyén va doan phau tich mach ngudn & trong co da du dung. N6 chi
¢6 gia tri nhu mot doan du phong khi can dén mot cudng mach dai i da.
4.1.3. Duwong kinh DM va dwong kinh TM :

Trén xac bao quan bang formalin, duong kinh do tai nguyén uy 1a 2,31
mm d6i véi DM co bung chan trong va 1,70 mm ddi v6i DM co bung chan
ngoai. Trong truong hop nang vat mach xuyén ctia cac PM co bung chén,
chi khi nao can dén dudng kinh t6i da ngudi ta méi can phau tich nguoc dén
tan nguyén uy cac dong mach. Néu khong, viéc phiu tich ¢ thé ding lai &
trong co, tai bat ctr chd nao khi ma phiu thudt vién thiy chidu dai va duong
kinh cuéng mach da du cho chuyén vat va ndi mach.

Ngoai TM tuy hanh cac PM co bung chan, ¢ cac vat nhanh xuyén DM
co bung chan con ¢ thé bd sung cho sy dan luu TM ciia vat bang TM hién
bé. TM nay di lén trong md dudi da giita 2 diu co bung chan trude khi d6
vao TM khoeo. Vi tri cia TM nay cho phép str dung né ¢ ca hai vat nhanh
xuyén co bung chan trong va ngoai.

4.1.4. Sy phin nhanh ¢ trong co

Céc DM co bung chén co thé chia 2 nhanh (tich d6i) & trong co hodc
khong. Trong truong hop tach doi, va néu thiét k& vat co hodc vat da co co
bung chan, thi moi nhanh chia do6i cap méau cho mét nira (theo chidu doc) cua
mot dau co bung chan. Dya vao mdi nhanh d6 co thé liy duge mot vat gdm
mdt nira dau co bung chan. O trudng hop vat nhanh xuyén co bung chan
trong, su tdch doi hay khong & trong co c6 lién quan t6i nhanh xuyén. Viéc
DM co bung chén tich ra nhiéu nhanh xuyén co da ciing nhu chia thanh 2
nhanh & trong co co y nghla trong truong hop lay vat phire hop gdm nhiéu
phan hay thanh phan mdi phan do mot nhanh riéng cap méau va toan bj vat
phirc hop do cudng mach chung cap mau. Dang vat nay dugc goi la vat
chum (chimeric flaps) da duoc ap dung & cac vat khac nhu ¢ vat dui trudc
ngoai. Nguyén li vat nay ciing da dugc mot sb tac gia ap dung véi vat nhanh
xuyén PM co bung chan.

4.1.5. Cac nhanh xuyén DM co bung chdn trong
4.1.5.1. Logi nhdnh xuyén

O sb it trudng hop, doan ngoai co ciia PM co bung chan trong cho
nhanh da tryc tiép vao ving da phu trén dau trong co bung chan. Chinh 1a
nh¢ cac nhanh da truc tiép ndy ma trong nhirng truong hop khong c6 nhanh
xuyén co da phu hop trén dau trong co bung chén, phau thuat vién co thé
thay d6i phuong an dé lay mot vat bung chan kinh dién thay cho vat dya trén
nhanh xuyén co da.
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Trong céc phiu tich ciia minh, ching t6i gdp 18 nhanh xuyén truc tiép
trén tong s6 208 nhanh xuyén (chiém 8,65%).
4.1.5.2. 86 lwong nhéanh xuyén co da

S6 lugng trung binh nhanh xuyén/dau trong co bung chan 1a 3,35+0,71
nhénh, bién doi tir 1 t6i 5 nhanh.

Su khac biét giira cac tac gia vé s6 lugng nhanh xuyén co da l1a do ¢
tac gia phén biét nhanh xuyén 16n va nhanh xuyén nho, c6 tac gia lai khong
phan biét. Ngoai ra con do d6i twong nghién ctru khac nhau: Mot sb tac gia
bao cdo vé so lugng va ty 1¢ cac loai nhanh xuyén tim thay trén bénh nhan,
mdt s6 lai bao cao két qua thu dugc qua phiu tich xéc. RS rang 1a trén bénh
nhan kho ¢6 thé tim dugc dii cac nhanh xuyén nhu trén phau tich xac. Theo
quy luat, khi s6 nhanh cip mau cho mot ving da giam thi duong kinh cac nhanh
tang 1én va nguoc lai.
4.1.5.3. Vi tri cac nhanh xuyén co da

Trong s6 liéu ctia ching t6i, vi tri cia cac nhanh xuyén co da ¢ dudi
nép lan khoeo trung binh 1a 10,5 + 2,4 cm, dao dong trong khoang tir 7,99 cm
dén 14,8 cm dudi nép khoeo. So v6i dudng giita sau bung chan, cac nhanh
xuyén cach trung binh 2,3 + 1,8 cm, dao dong trong khoang tir 0,51 cm dén 4,22
cm. Trong lac phiu thuat nang vat nhanh xuyén DM co bung chan trong, cac
phau thudt vién str dung duong ké néi diém gitra nép gép khoeo véi mit cé trong
dé xac dinh vi tri nhanh xuyén. Ho thuong chon 2 nhanh xuyén chinh cho vat va
phan biét d6 la nhanh xuyén dudi va nhanh xuyén trén. Ngoai mo ta vi tri nhanh
xuyén theo toa d6 quy chiéu chinh 1 nép lan khoeo va duong giita bung chén,
trong mo ta ngudi ta con nhan xét vé tuong quan gilta cac nhanh xuyén va dau
trong co bung chan: Theo chiéu doc cang chan, phan 16n nhanh xuyén di ra &
nira dudi co bung chan; theo chiéu ngang, phan 16n di ra & nira ngoai (gan
duong gitra hon) ctia co bung chan.
4.1.5.4. Nguyén uy cua cdac nhanh xuyén co da

Trong bao céo cta Lé Phi Long & 40 phau tich, trong tong sb 124
nhanh xuyén tach ra tr nhanh ngoai, nhanh trong va PM co bung chén
khong tach d6i, s6 nhanh xuyén tir nhanh ngoai chiém ty 1& 16n nhat: 53,2%.
S6 nhanh xuyén tach tir nhanh trong va PM co bung chin khong tach doi
chiém 46,8%.
4.1.5.5. Chiéu dai nhdanh xuyén

Chiéu dai nhanh xuyén dugc do tir diém xuyén can cua nhanh xuyén
t&i chd no tach ra tir DM ngudn. Cong thém vai chidu dai doan DM ngudn &
trong co, gia tri nay cua ching t6i la 12,65 cm. Lé Phi Long khong dua ra
chiéu dai trung binh cua tat ca cac nhanh xuyén ma la chidu dai trung binh
cta ting loai nhanh theo mirc tach. S liéu bao céo cua cac tac gia twong dbi
khéc nhau: Cua Thione 1a 11,75 cm, cta Kao 1a 12,7 cm, cuia Wong 1a 13,7
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cm, cua Okamoto la 14,6 cm, cua Hallock 1a 15,3 cm, cua Altafla 18 cm.
Nhin chung, trong mot sb cac nghién ciru cua cac tic gia khac thi cac
mach xuyén c6 chiéu dai trung binh hon 10 cm, mot chiéu dai thuan lgi cho
thao tac khi ndi vi mach. Gié tri chiéu dai trung binh nay ciing phu hop voi
nhan xét vé vi tri nhanh xuyén: Hau hét nhanh xuyén di vao da ¢ nira dudi
co bung chan, va vi thé ma chiéu dai cac nhanh khé ¢6 thé nhé hon 10 cm.
4.1.6. Cac nhanh xuyén DM co bung chdn ngoai
4.1.6.1. Logi nhanh xuyen
Céic nhanh xuyén lén bé mit co bung chin ngoai clng déu 1a cac
nhanh co da va mét ty 1¢ thép ctia cac nhanh xuyén da tryc tlep tr DM bung
chan nong (superficial sural artery) hoac tir doan ngoai co cua cac PM co
bung chan,
4.1.6.2, S6 lwong nhanh xuyén

S6 trung binh nhanh xuyén/du ngoai co bung chan 14 2,85 nhanh, bién
d6i tir 2 t6i 4 nhanh.

Nam 2001 Hallock khéo sat nhanh Xuyen cua cac DM co bung chan 6 10
tiéu ban phau tich tuoi thi thdy: Trong khi cd it nhit 2 nhanh xuyén 16n dugc tim
thay ¢ tat ca cac vung co bung chéan cua céc chi, va luén luén c6 mot nhanh
xuyén 16n trén dAu trong co bung chan thi nhanh xuyén hoan toan vang mit trén
dAu ngoai co bung chan ¢ 1/10 phau tich (10%). S6 nhanh xuyén trén dau ngoai
dao dong tir 0 t6i 4 nhanh, trung binh 1a 1,7 + 1,0 nhanh.

Kusotic thuc hién mot nghién ctru trén x4c va trén siéu am. Trén xéc,
tac gia phau tich 16 cang chan dé xac dinh sb lugng va vi tri ciia tit ca cac
nhanh xuyén ctiia DM co bung chan ngoai va trong trong twong quan véi 5
diém moc gidi phau (cac mat ca ngoai va trong, got chan, cac 16i cau dui
ngoai va trong) Trén siéu am Duplex 0 32 cang chan, xac dinh so luong va
vi tri cua cdc nhanh xuyen trdi cia cac DM co bung chin ngoai va trong
trong moi tuong quan voi cung cac moc giai phau trén. Tim thay tong cong
234 nhanh xuyén trong d6 trén phau tich 1a 134 nhénh, trén siéu am Duplex
la 100 nhanh. M6t nhanh xuyén trdi tr DM co bung chan ngoai dugc tim
thdy & 9% cuia tat ca cac nhanh xuyén ngoai trong 31% s cing chan da phéu
tich. Mot nhanh xuyen trdi tr DM co bung chan trong duoc tim thay ¢ 37%
tat ca cac nhanh xuyen trong trong 94% cang chan duoc phau tich. Su khac
biét vé s6 nhdnh xuyén trdi gilta cac DM co bung chan ngoai va trong trén
phau tich c6 y nghia thong ké trong khi trén siéu 4m duplex khong co y
nghia théng ké. Vat nhanh xuyén DM co bung chan ngoai dugc xem la kém
an toan hon. L,

Nhin chung, c6 it cdc bdo cdo vé sO luong nhanh xuyén cia DM co
bung chan ngoai va cac bao cao nay deéu cho thay nhanh xuyén co6 thé vang
mat vadi ty 1€ cao (Theo Hyakusoku H. 1991, Yang C.C 2003, Innocenti M.
2009)
4.1.6.3. Vi tri cdc nhanh xuyén co da

Trong s6 liéu cua ching 16i, vi tri cua cdc nhanh xuyén co da ¢ dudi
nép lan khoeo trung binh la 8,58 + 2,16 cm, dao dong trong khoang tir 4,04
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cm dén 14,93 cm dudi nép khoeo. So v6i duong giita sau bung chén, cac
nhanh xuyén cich trung binh 4,62 = 1,8 cm, dao dong trong khoang tu 1,94
cm dén 7,66 cm. Vé chiéu ngang, cac nhanh xuyén trén dau ngoai co bung
chan & vi tri d6i xirg voi cac nhanh xuyén trén dau trong co bung chan qua
duong doc giita bap chan. Nhimg nhanh xuyen ¢ trong hon thi gan duorng
gitia bap chéan hon va nguoc lai. Hau hét cac nhanh xuyén xuét hién & nira
dudi ciia bé mit co va & nira trong cua bung co.

Trong phau thuat iy vat nhanh xuyen DM co bung chan ngoai, phau
thuat vién s€ dung duo’ng ke n01 diém gura nep gip khoeo tdi dinh mat c4
ngoai thay cho duong ké ndi diém glua nép lan khoeo véi dinh mit ca trong
trong phau thuat lay vat nhanh xuyen bM co bung chan trong.

Nguyén uy va chiéu dai ciia cdc nhdnh xuyen coda

Cling nhu ddi véi DM co bung chan trong, cac nhanh xuyén cia DM co
bung chan ngoa1 tach ra tir cdc nhéanh chia trong co (cap 2) hodc ttr DM co
bung chan ngoai & trong co. Chiéu dai trung binh ctia cac nhanh xuyén 13 hoan
toan twrong dong véi chiéu dai nhanh xuyén ctia DM co bung chan trong.

Mo ta chi tiét dAu tién vé cdc nhanh xuyen cta cac DM co bung chén,
ca ng0a1 va trong, di dugc Cavadas va cong su thuc hién. V& mit lich str,
vao ndm 1975 thi Daniel va Taylor dd nhan ra trén phau tich ring nhanh
xuyén co da néu duoc phau tich qua co dén tan cac DM bép chan thi co thé
la co s& cho mot vat tiém ndng. Phai dén 20 nim sau thi Montegut va Allen
méi thyc hién ¥ tuéng trén bang nhiing ca 1am sang dau tién [35]. V& danh
phép, vat nhanh xuyén DM co bung chan trong (MSAP flap) con duoc goi la vat
nhanh xuyén co bung chén trong dé chi rd cd ngmén mach va co. Trong khi ludn
¢6 nhanh xuyen 16n trén dau trong co bung chan & hon 90% s bénh nhén, it khi
¢6 nhanh xuyén 16n ¢ dau ngoal co bung chan. D6 1a 1y do khién cho dén lac
nay chi c6 vat trong hay duoc sir dung.

Néu diéu kién ky thuat cho phép, mot vat nhdnh xuyén co bung chan
ngoai (vat LSAP) ¢ nhiéu lgi thé hon néu dung dé cho phii mat ngoai gbi
nhu mot vat tai chd c6 TK cdm giéc.

Vat nhénh xuyén co cia DM co bung chén trong hodc ngoai 1a nhitng
vat da rnong ly tudng, tham chi & ngay cd nguoi béo phi vira phai. Ching
dac biét co gia tri voi nhitng ton khuyet & mit sau than, nhat la khi bénh
nhan phai dugc giit & tu thé nam sap. Cac mach dai vai duong kinh 16n cho
phep xoay cac vat tai chd cudng lién 1én téi hd khoeo, phan trén xuong chay
va vung trén banh che.

4.2. Vat mach xuyen bM g01 xuong
4.2.1. M 80i xuong

bM goi xuong (descending genucular artery) ludn c6 mit trén céc tiéu
ban phau tich va trén phim chup, ngay ca ¢ truong hop DM h1en tach ra tir
PM dui. O sb it truong hop DM hién tach ra tr DM dui, DM gdi Xuong chi
phan nhanh vao céc co ¢ thanh 0 ong co khép: co rong trong & thanh ngoai va
co may ¢ thanh trong. Tire la c6 2 dang bM g01 xudng: dang c6 nhanh hién
va dang khong ¢6 nhanh hién. Dui 1a ¢ dang nao thi M gdi xudng ciing 1a
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nhanh khé 16n, c6 thé dé dang phau tich hodc nhan ra trén phim chup.
4.2.2. PM hién
4.2.2.1. Nguyén uy va vi tri nguyén iy

O 56 tiéu ban phau tich, DM hlen c6 mit & tat ca céc truong hop, trong
do ty 1€ co nguyen uy tr DM gbi xuong va tach truc nep tir DM dui 1an luot
13 83,9% va 16,1%. Vé vi tri nguyén tiy ctia DM hién, nhanh nay luén tach
ra trong pham vi tr 0,5 t6i 2,0 cm dudi nguyén uy cia DM goi xudng, tic 1a
chi kém khoang cach tir duong khép goi t6i nguyén Gy cia DM goi xuong ti
chut. Ngoai moc quy chi€u la khoang céch téi duong khép géi khoang céach
quy chicu khac la khoang cach tir nguyén uy DM hién t6i moém trén 16i cdu
trong cling phu hop véi DM nay. Trong so liéu phau tich cla chung toi,
khoang cach nay 1a 8,2 cm khi DM hién tach tir DM gbi xudng va 10,7 cm
khi DM hién téch ra tir DM qdui.
4.2.2.2. Puong kinh va chiéu dai

- Duong kinh:

Theo ket qua cta chung t6i, duong kinh trung binh tai nguyén Gy cua BPM
hién & quanh muc 1,5 mm.. Tuy nhién, so v6i muc duong kinh trén 2,0 mm tai
nguyén iy cua DM goi xubng, duong kinh DM hién nho hon déng ké.

- Chiéu dai: L, .

Khoang cach tir nguyén tty DM hién dén nhanh déu tién trung binh la 3,65
+0,42 cm, bién d6i tir 3,16 cm dén 5,27 cm, tiic 1a khi lay vat nhanh xuyén DM
hién ma phai sir dung ca nhanh da gan nhat, cuong vat ¢ the 1a hoi ngan.
4.2.2.3. Cac nhanh

S6 nhénh trudc bién d6i tir 1 t6i 2 nhanh (tc luén 6 it nhat 1 nhanh); sb
nhéanh sau bién d6i tir 0 t6i 2 nhanh, Jfrong do6 nhanh sau ¢ dudi cung la nhanh
tan. Céc nhéanh trude tich ra ¢ trén goi. Nhanh sau ¢ dudi cung 1a nhanh tin va
di & ving mat trén trong bap chan. V¢ loai hinh, cac nhanh ctia DM hién déu 1a
cac nhanh xuyén va thudc loai nhanh xuyén vach da: cac nhanh trudc di qua
véch giita co may va co rong trong, cac nhanh sau di qua véch giita co may va
co thon. V& méiu phan nhénh, ty 1& dang ¢6 mot nhanh trude (nhanh gin) va mot
nhanh sau (nhanh Xa, nhanh tan) 1a cao nhét. Pang chi y 1a dang chi co mot
nhanh truée & trén g01 va DM hién khong di toi duoc cang chan. Nhu vay, trir 1
truong hop vang mat DM hién, luén co thé 1dy vat hién & ving trén trong gbi
dua trén nhanh sau hodc cdc nhanh trude.

V& lién quan caa DM hién va cic nhanh cia no, tai bd truée co may,
céac nhanh truéc lién quan véi nhanh bi dui trong ctia TK dui. Trong khi do
TM hién 16n di doc bo sau co may. Chinh nho nhung lién quan do, co may
chinh 1a chia khoa cua viéc thiét ké va phau tich nang vat. Doan dudi cia
duong ké ndi gai chau trudc trén t6i mom trén trong 16i cau trong xuong
chay di doc co may va cling chinh la truc vat. Trén doan truc nay, khiic duéi
14 tryc trung tam dé v& vat hinh oval, khuc trén la duong rach da (doc bé mit
co may) tim cac thanh phan cuong vat. Trén duong rach phau tich cuong vat,
s¢ tim thiy TK bi dui trong 0 bo trude co may, TM hién 16n ¢ b sau co
may, mach va TK hién ¢ mit sdu co may, va & mirc ddu dudi duong rach 1a
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noi tim nhanh bi truéc cia DM hlen di vao da. Do hai nhém nhanh cia DM
hién dugc ngan céach voi nhau bang co may, dé lay mot vat bao gom tat ca
c4c nhanh nay, cin cit ngang co may hodc Idy ca doan co may lién quan dén
cac nhanh na
4.2.3. Vat hién

Vat hién dugc Acland mo ta & thoi ky ma vat nhanh xuyén chua dugc
mo ta [25] Vi khai niém vat nhanh xuyén, ban than DM hién 12 mot nhanh
xuyen cua DM goi xuong. Ve mat ly thuyet dua trén cdc nhanh xuyen da
ctia DM hién co thé thiét ké vat nhanh xuyen DM hién. Vi DM gbi xudng,
ngoal nhénh hién 1 nhanh cho da, n6 con cho cac nhanh co va cac nhanh co
nay lai cho nhanh xuyén da. Dya trén nhanh xuyén da ctia nhanh co DM goi
xuong, co the lay dugc vat nhanh xuyén. Nhu vay, thuat nglr vat nhanh
xuyén DM‘gOI xuong (descending genicular artery perforator flap - DGAP
flap) bao gom vat hién (dva trén PM hién) va cac vat nhanh xuyén dua trén
cac xuyén co da.
4.2.4. TM va TK

DM hién c6 2 TM tuy hanh c6 duong kinh xap xi. Tuy nhién, mot 1oi
thé 16n cta vat h1en 1d c6 TM hién 16n chay qua. Trong pham vi vat hién c6
2 TK bi co thé sir dung dugc: nhanh bi trong cia TK dui va nhanh
hién.Nhanh bi trong TK dui 1a nhanh trong ciing trong s6 cac nhanh bi dui
tryde cua TK dui. Nhanh nay thuorng di doc bo trudc co may va co the tim
thiy trudc ca khi phiu tich cudng mach. Vi vat hién Acland chu yéu lay o
dui, nhanh bi dui trong dugc Acland quan tdm hon nhénh h1en Nhanh hién
TK dui ¢ lién quan mat thiét véi DM hién: ciing nim trong ong co khép,
cung xuyén qua mac rong khép, cung di dudi co may va thoat ra 6 bo sau co
may. Hai thanh phan nay két hop v6i nhau thanh mot bé mach.
4.2.5. Ving cap mdu

DM hién vé co ban la mot nhanh cap mau cho da; su cap mau cta nd
cho co may chi la thir yéu. DM hién khéng c6 nhing tiép nbi sau & trong co
va chi c6 nhitng tiép ndi voi nhiing DM da 1an can. Chinh vi thé, ving
nhuém mau da khi bom mau vao DM hién s& phin 4nh twong doi trung
thanh Vung cap méu thyc sy cia DM hién.
4.3 De xuat st dung vat
4.3.1 Vat mach xuyén PM co bung chén
4.3.1.1. Thiét ké vat

v Xic dinh mach xuyen chinh;

Thiét ké vat truge md ludn rat quan trong trong phau thuat chuyen
vat no6i chung va vat mach xuyen DPM BCT noi rleng Trong phau thuat
chuyen vat mach xuyén, sy song cua vat phu thugc vao DM xuyén co kha
nang cap mau thoa dang, d6 1a nhitng DM xuyén co duong kinh > 0,5 mm.

Chung t6i dé xuét sir dung siéu &m Doppler cam tay | dé tim va danh
dau tit ca cac DM Xuyen o Vung da phu trén dau trong co bap chan. Tir két
qué clia siéu 4m s& hd tro tim va ldy duoc nhitng DM xuyen tin cdy. Hién
nay, c6 tac gia da sir dung ndi soi trong boc tich vat néi chung dé han ché
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seo kém thim mi cung nhu xac dinh bM xuyen O Viét Nam, chung toi chua
biét dén nghién ctru nao co tmg dung ki thuat nay.

v" Kich thwée va hinh thire vat:

Trong nghién ctru cua ching toi, dua trén dién da dugc nhuém mau
trong nghién ctru giai phiu két hop véi tham khao kinh nghiém cua tac gia
nudc ngodi néu trén, vat ¢6 thé dugc lay vai kich thude 1on nhét 1a 20 x 9
cm, nho nhit 13 5 x 3 cm.
4.2.3.2. Boc tach vat

Theo giai phau vat mach xuyén PM CBC thi DM ngudn tach ra nhiing
DPM xuyén co da va DM nubi co. Theo d6, khi boc tach vat chum da - co,
trén dudng boc tach mach xuyén cia vat da dé tiép can mach ngudn, khi gap
mach nuéi co thi chiing t6i boc tach mach nay véi do dai theo yéu ciu trai
vat roi cit co véi khdi luong can thiét. Tiép theo, boc tach mach xuyén cép
méu cho da va co tdi mach ngudn, ldy cudng mach cua vat voi do dai theo
yéu cau.

4.3.2 Vat mach xuyén PM gdi xudng

Vé khia canh vi tri va dién tich vat, vat mach xuyén DM géi xuéng hay
vat hién 1a mot vat can - da c6 thé thay thé dwoc cho vat co hodc da - co
bung chéan trong khi can che phu cac khuyét da don thuan, sach va phang &
phan ba trén mit trudc trong xwong chay, mit trong khop gél va hé khoeo.
Dung vat co hodc da - co bung chan trong cho nhimng khuyét da nhu vay
khong nhiing giy t6n hai t6i chirc ning gap cang chan - ban chan ma con
lam cdm noi nhan vat mgt cach khong can thiét. Trai lai, mot vat can - da
nhu vat hién c6 thé dem lai su che pht c6 tinh thdm my cao hon.

KET LUAN

1. V& giai phiu cic vat mach xuyén:
1.1. Vat mach xuyén co bung chan trong:

- PM co bung chan trong c6 cac kich thudc trung binh nhu sau: dai
8,39 cm, voi duong kinh 1a 2,88 mm.

- Tinh mach tuy hanh c6 duong kinh trung binh la 2,1 mm, dao dong tr
1,1 mm t61 3,4 mm.

- Sb lugng cac nhanh xuyén trung binh 1a 3,35 nhanh véi dudng kinh
trung binh 0,58 mm.
1.2. Vat mach xuyén co bung chin ngoai:

- PM co bung chan ngoai c6 chiéu dai trung binh 7,14 cm; dudng kinh
trung binh 13 2,41 mm, dao dong tr 1,12 mm dén 4,18 mm.

- TM tuy hanh c6 dudng kinh trung binh 1,72 mm, dao dong tur 1,1 mm
to1 2,54 mm.
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- S6 luong cac nhanh xuyén trung binh la 2,85 nhanh, it nhat 1a 2
nhanh, véi dudng kinh trung binh 1a 0,79 mm.

1.3. DM gbi xudng va vat hién:

- DM hién: 83,9% tach tir DM gbi xubng, s6 con lai tach tir DM dui.
Trong cudng vat hién DM dai trung binh 13.9 + 0.4 cm (bién ddi trong
khoang tir 13,1 cm dén 14,6 cm).

- TM tuy hanh c6 duong kinh 2,5 + 0,3 mm.

- C6 thé sir dung TM hién 16n trong cudng vat voi duong kinh trung
binh 1a 3,8 mm.

2. Pham vi cAp mau cic nhanh xuyén ciia cic PM trén:
2.1. Cia PM co bung chin trong:

Vung da dugc nhudm mau cia cac nhanh xuyén co bung chan trong
rong trung binh 9,33 x 24,27 cm duoc gi6i han nhu sau:

- O trén ngang miic nep gap khoeo.

- O dudi cach dinh mit ca trong tr 10,94 cm dén 1327 cm.

- Phia trudc trong, ving da nhuém mau tdi cach bo trong xuong chay
tr 0,51 cm dén 5,98 cm

- Phia sau ngoai di t6i duong sau giita bap chan, twong tng véi b
ngoai dau trong co bung chan.

2.2. Cia PM co bung chian ngoai:

Vung da dugc nhuom mau cua cac nhanh xuyén co bung chan ngoai
rong trung binh 8,25 x 22,09 cm dugce gidi han nhu sau:

- O trén ngang muc vung da nhudm mau cia PM co bung chan trong
(nép gap khoeo).

- Gidi han dudi cach dinh mit ca ngoai tr 11,89 cm téi 16,34 cm.

- O phia truéc ngoai 1a 1 duong doc cach phia sau duong chiéu bo
trudc xuong chay 1én mat ngoai cang chan tir 1,54 cm dén 8,69 cm.

- Gi6i han sau trong lién tiép véi ving nhuém mau da ciia DM co bung
chan trong t6i duong giita bap chan.

2.3. Cita DM hién

- Ving da nhuém & dui phan anh ving cap mau ciia DM hién cing
cac nhanh cua né chiém 1/3 trudc trong cua vong chu vi cia dui, trong
khoang tir 10 cm trén gbi dén 20 cm dudi gdi.
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INTRODUCTION
Recently, the discovery and application of perforator flap has opened up many
prospects for plastic surgery, in which medial sural artery perforator flap has
been studied and applied by many authors in the world. In addition, lateral sural
artery perforator flap, descending genicular artery saphenous flap have also been
studied and clinically applied by many authors in the world with great results.
These flaps are described as thin flaps, fewer hairs, having adequate coverage
for defects in the face and jaw and motor systems, and having less impact on
functions and aesthetics at flap donor sites.
Starting from the demand of using flaps in contouring combined with positive
outcomes of international authors in using medial sural artery perforator flap,
and the realization of the great clinical applications of these flaps in Vietnamese
patients, we have conducted the thesis: “Anatomic study of lateral sural artery
perforator flaps and medial sural artery perforator flaps”, with two
objectives as follow:
3. Describing the anatomy of lateral sural artery perforator flaps, medial
sural artery perforator flaps, and descending genicular arteries.
4. Determining the cutaneous blood-supply area of perforating branches
of those previously mentioned flaps.

THE NEW CONTRIBUTIONS OF THE THESIS

1. Describing completely and in detailed the anatomical characteristics of
medial sural artery perforator flaps, lateral sural artery perforator flaps, and
descending genicular artery perforator flap; especially when there have not been
any studies on lateral sural artery perforator flap.

2. Determining the quantity and location of perforating branch of each
studied flap; identifying the cutaneous blood-supply area of these perforating
branches.

3. Analyzing the significance of the anatomical study and providing
appropriate recommendations for clinical applications. The study of one group
of flaps on the same body part also allows the understanding of the connection
between these flaps with regards to anatomy and indication.

THESIS STRUCTURE
The thesis consists of 122 pages (excluding references and appendices), with the
following main sections: Introduction: 2 pages; Chapter 1. Overview: 32 pages;
Chapter 2. Subjects and method: 21 pages; Chapter 3. Results: 32 pages; Chapter
4. Discussion: 30 pages; Conclusions: 2 pages. The thesis has 18 tables, 80
figures. References included 110 documents. Three articles that are directly
related to the thesis have been published.

CHAPTER 1: OVERVIEW
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1.1. Definition of flap and perforator flap

Flap is a tissue unit that is transferred from one place (donor) to another
place (taker) on the body while the blood supply is still maintained.

Flap has been used for a long time in surgery, but prior to 1970, flaps were
chosen randomly for contouring and flaps still included pedicles. Then, with the
advances in micro-surgical technology, new flaps have been studied and applied.

* Classification perforating branch and perforator flap

In 1987, Taylor and co-workers recorded 6 types of perforating arteries
and classified them into 2 types, which were direct perforating artery (including
direct cutaneous artery, direct septocutaneous artery, septocutaneous perforating
branch, direct cutaneous branch of muscular artery) and indirect perforating
artery (including musculocutaneous perforating branch and cutaneous
perforating branch of muscular artery). These branches are parted from the main
artery of the region, penetrating septomuscle or muscle, deep fascia and then
connectively branched with each other to form a plexus above fascia; and from
there smaller branches penetrate to the skin. Thanks to this plexus, flaps can be
taken without taking the muscular layer beneath the flap.

* Nonemclature of perforator flap

To avoid confusion about the terminology of perforating branches,
conference on September 29, 2011 at Ghent, Belgium about nomenclature of
perforating branches has come a regulation: a perforating branch should be
named accordingly to its orgininal artery rather than its underlying muscle. If
there are many perforating branches from one source, the name of each
perforating branch should be according to its anotomic region or muscle. This
regulation is called: Gent Consensus. Therefore, saphenous branch of
descending genicular artery is a perforating branch and the saphenous branch
that is supplied by this artery is called descending genicular artery perforator
flap.

According to the above classification, sural artery perforator flap is of
muscolocutaneous perforator flap, saphenous flap (descending genicular artery
perforator flap) is of septocutaneous perforator flap.

1.2. Perforator flap of sural artery

Perforator flaps of sural arteries, including lateral and medial sural artery, is the
direct development from sural musculocutaneous flaps. They are different from
musculocutaneous flaps that they can live without sural muscles, they can entirely
live on musculocutaneous perforating branches.

1.2.1. Medial sural artery perforator flap
1.2.1.1.Anatomic research

* In 2001, for the first time in the world, Cavadas (2001) et al. reported
some anatomical characteristics of the perforators arise from MSA by studying
in 10 lower limbs of cadavers that were preserved by formalin. The report
showed that all MSA had 1 - 4 musculocutaneous perforators, with 2.2 on
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average per one specimen. Most of the perforators are within 9 to 18 cm beneath
popliteal crease. On 7 out of 10 specimens, there were 2 perforating branches
and they were 11,8 cm (8,5 — 15 cm) and 17 cm (15 - 19 cm) below the popliteal
crease. After penetrating the muscle, they penetrate a region with different
length on the muscular surface before they penetrate the fascia, forming the
shape of letter “S”, meaning they do not come directly from the muscle to the
skin.

* In Vietnam, Ngo Xuan Khoa (2002) studied about the vascular anatomy
of medial and lateral sural arteries, the research scope included the segment
outside muscle, and the path and branching of vessels inside muscle. Perforating
musculocutaneous have not been studied yet. The main results in the study:

- The sural artery arise from the medial-posterior of the popliteal artery, in
which the pattern that arise directly from popliteal artery accounted for 91% of cases,
that arise from the common trunk with another branch of popliteal artery have been
seen in 9% of cases.

+ The average length (measured from the beginning to the site where the
medial sural artery enters the medial head of sural muscle) is 4.2 cm. In it, the
segment from the beginning to the muscular branching has average length of 2.8 cm,
the segment from the first muscular branching to the muscular button has average
length is 1.65 cm.

+ Average external diameter (measured at the beginning) is 1.9 mm (1 - 3.2mm).
1.2.1.2. Clinical application of medial sural artery perforator flap

* In the form of continuous pedicle flap

* Free flap

In the treatment of penetrating defects at limbs

- In 2001, Cavadas and co-workers reported the transfer of medial sural
artery perforator flap in 6 patients, in which 5 of them had soft tissue defects in
1/3 lower leg, the feet were covered by free sural artery perforator flap, all 5
flaps were taken from the same injured limb. The used flap had the following
characteristics: length was from 6-9 cm, width was from 4-8 cm, pedicel’s
length was from 8-11 cm. In result, all 5 flaps lived normally, the cutaneous
graft at the flap taker site, which was >4 cm width, lived normally, and the
injury was stably healed. With this success, the author determined that medial
sural artery perforator flap was not the first choice when it came to free flap
transfer but it should be considered because this flap had the advantage of
having long pedicle, large vascular diameter, and not leaving significant donor
site morbidity.

In the treatment of defects in the facial-jaw area.

- In 2008, Chen and co-workers reported the treatment of defect after
excision of cancer in oral cavity and neck region of 22 patients aging 38-77
years by free medial sural artery perforator flap. The taker sites of the flap
included: 15 flaps for the tongue and floor of the mouth, 5 flaps for buccal
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mucosa, 1 flap for angular mandible and 1 flap for anterior floor of the mouth.
The taken flaps had the following measurements: 9-17 cm length, 4,5-10 cm
width, 4-9 mm thickness, 7,5-10 cm pedicles’ length, the first perforating branch
was 8-12 cm below the popliteal crease and 2-6 cm away from the midline of the
calf. The results were, 21/22 flaps (95,5%) lived completely and met the
requirement for healing, 1/22 flap suffered from complete necrosis. The authors
concluded that: the main advantage of medial sural artery perforator flap was its
thinness and flexibility so it can precisely cover the perforating defect in the oral
cavity and not leave significant donor site morbidity.
1.2.2. Lateral sural artery perforator flap
1.2.2.1. Anatomic study

Lateral sural artery perforator flap is very similar to medial sural artery
perforator flap with regard to the supplying pedicle, but because the perforating
branches from the medial sural artery perforator flap are more constant so the
medial flap is more commonly used. There is only a few reports about the lateral
flap published; even if there are, they are general reports about both flaps.
1.2.2.2. Clinical application of lateral sural artery perforator flap

Umemoto and co-workers used medial lateral sural artery perforator flaps
in 4 cases that had defects in the knee and lower leg. The perforator flaps did not
injure the sural muscles, motor nerves, deep fascia, small saphenous veins, and
medial sural cutaneous nerves. Compared to traditional flaps, the dissection of
perforating branches inside muscle made the pedicle longer. This flap is thinner
and appropriate for healing defects around the knee and upper half of the lower
leg, similar to a flap that has pedicle.
1.3. Descending genicular artery perforator flap (Saphenous flap)
1.3.1. Some difinitions about saphenous flap

Acland saphenous flap. The saphenous flap was firstly described by Acland
in 1981 as a vascular nerve flap. According to Acland’s description, the artery of
this flap is the saphenous branch of descending genicular artery. Sephanous artery
follows saphenous nerve and large saphenous vein. It devides nearby cutaneous
branches (including anterior and posterior sartorius muscle at inner thigh directly
above the knee (in which the largest branch is the perforating branch above the
knee), and then follows the medial lower leg descending saphenous nerve like a
far-away saphenous branch. Acland saphenous flap is a faciocutanous flap which
is largely dependant on nearby cutaneous branch (perforating branch above the
knee) like a pedicle-included flap or free flap. In fact, it is a perforator flap. The
saphenous artery itself is the perforating branch (septocutaneous) of descending
genicular artery. According to Gent Consensus, the saphenous flap is descending
genicular artery perforator flap — DGAP flap. Some authors considered Acland
saphenous flap as a anteroposterior thigh flap.

Advantages: (1) the flap’s pedicle has the length of 4 to 16 cm with
external radius from 1,8 to 2 mm; (2) The flap has two drainage venous system,
with a deep system including two corresponding veins with external radius from
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1 to 3 mm, and a superficial system including large saphenous vein with external
radius from 3 to 4 mm; (3) The flap has two sensory nerves: medial cutaneous
branch of cutaneous sensory nerve of the thigh above and inside the knee and
cutanous branch of saphenous nerve at the inferoposterior site of the knee; (4)
The flap is thin (0,5 — 1,0 cm) and has relatively fewer hairs; (5) the
measurement of the saphenous flap range from small (2cm x 3cm) to wide (8 cm
x 29 cm).

Disadvantages: (1) Saphenous artery is absent in 5% of the case; (2)
Finding nearby branch (anterior branch) or far-away branch is not easy,
requiring careful dissection; (3) Defect with the width more than 7 cm at the
donor site requires dermal graft and immobilization for a long period of time; (4)
scars at the flap donor site of women and children are hardly acceptable.

Therefore, sural artery perforator flap and descending genicular artery
perforator flap (saphenous flap) are flaps with many advantages. Currently, these
flaps are used by many plastic surgeons at plastic surgery departments at
reputable hospitals such as 108 Military Hospital, Saint Paul Hospital, Besides
the anatomic study of medial sural artery perforator flap, the remaining two
perforator flaps have been ignored in Vietnam and they do not get the attention
they deserve.

The anatomic understanding of lateral sural artery perforator flap and
saphenous artery system along with their perforating branches, especially
perforating branches in Vietnam adults has not been fully studied. That is also
why we started this thesis.

CHAPTER 2: RESEARCH SUBJECT AND METHOD
2.1. Research subjects

- 38 cadavers were preserved in formalin at the Department of Anatomy of
Ho Chi Minh City Medicine and Pharmacy University and 3 cadavers were
preserved in formalin at the Department of Anatomy of Hanoi Medical
University. All cadavers’ legs were intact and had not been dissected yet. In
these cadavers, we performed:

+ 62 dissections of source pedicle and perforating branches of medial sural artery

perforator flap and perforating branches of lateral sural artery perforator flap.

+ 56 dissections of blood vessels of descending genicular artery perforator

flap (sephenous artery)

- 7 frozen cadavers at Department of Anatomy of Ho Chi Minh City
Medicine and Pharmacy University, after defrosting, ink was pumped into them
to determine the blood supply range of medial sural artery (10 specimens),
lateral sural artery (10 specimens), and perforating branches of descending
genicular artery (14 specimens)

- MSCT images of descesding genicular arteries and sephenous arteries
of 14 adults at Bach Mai Hospital (24 films).
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2.2. Research method

- Dissection method was applied on preserved cadavers in formalin to
describe origins, paths, associations, branches and continuation of supplying
pedicle of each flap.

- Ink pumping method was applied on fresh cadavers to determine the
blood supply range of each pedicle.

- MSCT images of arteries of patients supported dissecting method,
easpecially in determining continuation of arteries.

- Outer diameters of the blood vessels was measured by Palme caliper:
measuring flat diamater then calculating the round diameter with the following
formula:

Calculating the diameter of blood vessels upon dissection:

Width of flat blood vessel x 2
External diameter =

3,14
CHAPTER 3: RESEARCH RESULTS

3.1. Medial sural artery perforator flap:
3.1.1. Medial sural artery:
3.1.1.1. About quantity

55/62 specimens had 1 medial sural artery, accounting for 88,71%, 7/62
specimens had 2 supplying arteries, accounting for 11,29%.
3.1.1.2. Origin

Medial sural artery divided from the posterior side of popliteal artery, in
47/62 specimens this artery is directly divided from popliteal artery, accounting
for 75,8%. The number of cases in which medial sural artery divided from the
same source vessel with lateral sural artery is 15/62 specimens, accounting for
24,2%.
3.1.1.3. Path and association

Accompanied with medial sural artery, there are 1 or 2 corresponding veins
and nervous branch dominating this muscle. On the dissecting specimens, we
did not encounter any significant changes in path as well as its associations of
medial sural artery with corresponding vein and artery. Artery, vein, and nerve
of medial sural artery form a plexus — nerve clearly.
3.1.1.4. Branches of medial sural artery
% Hilus branch:

Before penetrating the muscle, the artery can be divided into branches
called hilus branch
s Perforating branches of medial sural artery:

100% of medial sural artery has perforating branches.
- Classification of perforating branch: musculocutaneous perforating

branch and septocutaneous perforating branch
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Table 3.1. Measurements of medial sural artery and its perforating branches

Artery Measurements

Len

oth (cm)

Radius at origin (mm)

X+sd

Min

Max

X+sd

Min

Max

Common stem of
medial sural arteries

8,39+3,9

0,75

16,17

2,38+0,98

1,08

4,62

Perforating branch
(from the penetrating
point on fascia to the

dividing point from the
source artery)

3,99+0,26

0,03

0,58+0,33

0,1

1,22

The distance from the
skin of pedicle’s flap and
from fascial penetrating
point to the dividing

8,66+0,24

5,95

11,21
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6,4 cm, in which the segment from rén co to the combining point of the branches
has the avarage length of 1,5 cm, ranging from 0,5 to 4,0 cm. The avarage length
from the combining point of the branches to the mobile end of medial sural vein
is 2,9 cm, ranging from 0,5 to 5,7 cm.

The diameter of medial sural veins at mobile end was as follow: avarage
2,1 mm, minimal 1,1 mm, and maximal 3,4 mm.
3.1.3. Medial sural nerve

Medial sural nerve is a branch directly divided from tibial nerve, observed
on 61 specimens (98,4%) or from the same source with lateral sural nerve of
tibial nerve in 1 case (1,6%). Compared to the origin of medial sural artery,
origin of nerve is at the same level or higher than that of artery (71%).

Table 3.3. Measurements of medial sural veins and nerves

place from popliteal
artery

- The average distance from the perforating branch to the posterior
midline of lower leg is 1,6+0,96 cm, ranging from 0,39 cm to 6,7 cm, and the
average distance from the perforating branch to popliteal crease is 10,12+3,7 cm.

Table 3.2. Quantity and distance compared to a few milestones at
posterior side of lower leg of medial sural artery perforating branches.

Perforating branch Average Min Max
Quantity of branches / 1 medial sural artery 3,35 1 5
Dist fi forating branch to kn
istance from perforating branch to knee 10,1243.7 5.1 18.73

joint space (cm).

The distance from perforating branch to the
posterior midline of calf (cm)

3.1.2. Medial sural vein

In 62 specimens, we noticed there was 1 to 5 veins divided from medial
sural muscle, along with hilus artery branch. These veins combined into 2
medial sural veins (accounting for 12%) or only 1 medial sural artery
(accounting for 88%).

Medial sural vein starts from the raising point at hilus, then ascends
upward, exits at superficial surface (posterior side) of artery and pours into
popliteal vein with ratio of 93.7% or posterial tibial vein (6.3%) at the same
level of the dividing place of medial sural artery (origin) from popliteal artery.
On the path, lateral sural vein meets lateral sural vein (6,6%) and corresponding
vein medial sural nerve (21,3%).

Medial sural veins had the average length of 3,8cm, ranging from 1,50 to

1,6+0,96 0,39 6,7

Value .
Measurements Average Min Max
Entirely 3,8 1,5 6,4
Length | Fromhilusto 1,5 0.5 40
. combining point
Vein (cm) —
From combining 29 0.5 5.7
point to the end ’ ’ ’
Diameter | At the end (mm) 2,1 1,1 3.4
Nerve Length of lateral sural nerve 3.8 22 8.2
(cm)

Table 3.4. Measurements of pedicle’s components of medial sural muscle

Pedicle’s components Artery Vein Nerve
Measurements
Length from the origin to - 29+ 3,8+
hilus (artery, nerve) and Xtsd 8,39+ 3,9 0,35 0,26
from hilus to the end of Min - Max 0,75 —
vein (cm) 16,17 0,5-57 | 2,2-8,2
- 1,5+ 1,5+
Length of sour 1 ‘ ’
of hilus branch (omy |34 | L6x0.15 | 016 | 0.7
Min - Max 0,9-2,7 0,5-4 0,6 -2,1
. - 24+ 22+
Length "fcﬁll;‘s branch Xisd 194028 | 039 0,27
Min - Max 0,6-1,5 0,8-6,7 0,6 -4,2
Diameter of artery, nerve - 2,31+ 2,1+ 1,5+
adjacent to the origin and Xtsd 0,55 0,24 0,18
of vein at the end Min - Max 1,02 — 1,1-34 | 0,7-2,5
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Average | Min | Max | Average | Min | Max

From origins to hilus 7,14 1,07 | 14,27 2,41 1,12 | 4,18

3,82
Diameter of hilus branch ;i sd 09+0.15 1)’ 11;: %715&
(mm) Min-Max | 04-2,1 | 03-2,5 | 03-16

3.1.4. The boundaries of stained skin area of the medial sural artery:

The stained skin area of the medial sural artery is similar to the shape of the
underlying muscle, bounded as belows:

- The lateral posterior edge goes to the midline behind the calf,
corresponding to lateral edge of the medial head of the gastrocnemius in 10/10
specimens. The stained skin exceeds the posterior midline to lateral of this line
about 0,5 — 2 cm. Thus, in these cases, the stained skin area covers a part of the
lateral head of the gastrocnemius.

- The distance from medial anterior edge of the stained skin area to medial
edge of the tibia is 0,51 cm to 5,98 cm.

- The superior edge is at the level of the popliteal crease in all stained
specimens, with none of the stained skin area reached the muscular origins. The
fact is, the upper limitation of the stained skin area can reach the cephalad end of
the muscle, because when incising the skin sagittally along the popliteal fossa,
the skin is lessen to both sides, exposing the muscular end. After staining, the
muscular end is dark blue and the pigment is out at some points, proved that
some of the perforators from the muscle to the skin was broken.

The inferior boundary of the stained skin area of the medial sural artery is
10,94 cm to 13,27 cm away from the medial ankle.

3.2. The lateral sural artery perforator flap
3.2.1. The lateral sural artery
3.2.1.1. Quantative result

53/62 specimens has 1 lateral sural artery, accounting for 85,5%. 9/62
specimens has 2 lateral sural arteries, accounting for 14,5%.
3.2.1.2. Origins

Most of the lateral sural artery (47/62) are directly divided from popliteal
artery, taken up to 75,8%. The others (15/62) are divided from the same body
with medial lateral sural artery, taken up to 24,2%.
3.2.1.3. Pathway and relevance

In 62 dissection specimens of lateral sural artery, we observed in 66.67%
the cases the lateral sural artery acrosses posterior to popliteal vein, and then
runs posterior to lateral sural vein instead of running anterior as medial sural
vessels; and in 33.33% the cases the lateral sural artery runs anterior to lateral
sural vein after acrossing anterior to popliteal vein.
3.2.1.4. Sizes of the vascular pedicle:

Table 3.5. Size (length and diameter) of lateral sural artery

Segments of artery | Length (cm) | Diameter (mm)

From the first
dividing branch to 0,59 0,19 1,07 1,1 0,5 2,0
hilus

3.2.1.5. Branches of the lateral sural artery:

.

s The cutaneous fascia branches:
% The muscular branches:
The lateral sural artery may be divided into 2 or 3 and at most 4 branches
before entering the lateral head of the gastrocnemius.
s The lateral sural artery perforator flaps

Table 3.6. Number, size and location of the lateral sural artery perforator flaps

Perforator flaps Average Min Max
Number of perforator flaps in 1 specimen 2,85 2 4
The lel_lgth from origins to the fascia 3.17 1,16 6.44
perforating area (mm)
Diameter at dividing point from origin artery 0.79 0.32 112
(mm)
. To popliteal crease (cm) 8,58 4,04 14,92
Location of Dist p— i
perforator flap | e 0 e MMAME |y 6 194 | 7.66
posterior to the calf (cm)

The maximum length of the pedicel flap is from the deep fascial
perforating point of the perforator flap to dividing point from the popliteal
artery (origins) of the lateral sural artery.

3.2.2. The lateral sural vein

There are 1 to 3 veins run from internal of the lateral head of the
gastrocnemius through hilus to external side and combined into 1 lateral sural
vein (82,25%) or 2 lateral sural veins (17,75%).

After running out from lateral head of the gastrocnemius at the hilus and
forming the lateral sural vein, the vein runs superior and oblique into anteriorly
or posteriorly to the relatively artery, and then ends by pouring into popliteal
vein in 53/62 specimens, accounting for 85,48% or posterior tibial vein in 5/62
specimens (8,06%), medial sural vein in 2/62 specimens (3,22%), or lateral
branch of medial sural vein in 2/62 specimens (3,22%).

The length of the lateral sural vein is 6,71 cm in average (minimum: 1,98 cm;
maximum: 11,45 cm). The the average length of the venous portion from the hilus
of the lateral head of the gastrocnemius to the lateral sural vein converging point is
6,03 cm (range from 1,89 cm to 10,91 cm) and that of the lateral sural vein
convering point to muscular end is 0,68 cm (with minimum of 0,09 ¢cm and
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maximum of 0,54 cm).

The diameter of the end of the vein is from 1,1 mm to 2,54 mm, with the
average is 1,72 mm. The main branches beyond the muscle has diameter of 0,5
mm to 2,5 mm, with 1,35 mm in average.

3.2.3. The lateral sural nerve

About origins, the lateral sural branches are divided from tibial nerve at the
level of knee joint crease to horizontal line over the superior edge of the 2 femur
heads. The lateral head of the gastrocnemius is dominated by one (82,25%) or
two (17,75%) branch(es) of nerve. In this study, we observed 1 case (1,6%) in
which the lateral sural nerve is divided from the same body with the medial sural
nerve, in other cases (98,4%), the lateral sural nerve is directly divided from the
tibial nerve at the level of or below the dividing point of the medial sural nerve.

There are 4/62 specimens in which the lateral sural nerve divides into
branches beyond the muscle. The length of the lateral sural nerve from the origin
to hilus of the lateral head of the gastrocnemius is 6,53 cm in average, ranging
from 1,8 cm to 11,58 cm, with the length of the portion from the first divided
hilus branch to the hilus is 5,72 c¢cm in average, ranging from 1,76 cm to 10,35
cm.

Table 3.7. Size of the lateral sural vein and lateral sural nerve
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Length of joint body of X +sd 1,940,017 | 2,1+0,18 | 1,7+0,16
the hilus branches (cm) Min - Max 1-32 1.1-34 0.7-2.7
Length of the hilus X +sd 28 £031 | 29033 | 2,1£0.25
branches (cm) Min - Max 0,3-52 0,5-57 | 05-53
Diameter of artery and X +sd 1,70 0,24 | 1,72£023 | 1,5£0,25
nerve closed to the
originand of vein at the | pfip - Max 10-25 | 1,1-254 | 14-45
end (mm)
Diameter of the hilus ; +sd 1,0£0,18 1,35+0,15 | 0,8+0,13
branches (mm) Min - Max 0,4-2,5 0,5-2,5 | 0,35 18

3.2.4. The boundaries of cutaneous blood supply of the lateral sural artery
The boundaries of the stained skin of the lateral sural artery are listed below:
- Posteromedial to the stained skin of the medial sural artery upto the
midline posterior to the calf.
- Anterolateral of the stained skin is 1,54 cm to 8,69 cm posterior to the

projection of the anterior edge of the tibia to the surface of the lower leg.

- Upper edge of the stained skin is at the level of that of the medial sural

artery.

- Lower edge of the stained skin is 11,89 cm to 16,34 cm away from the

outer ankle.

3.3. Descending genicular artery perforator flap
3.3.1. Descending genicular artery

3.3.1.1. The origin

The descending genicular artery is divided from the medial femoral

Value | Average Min Max
Size
All 6,71 1,98 11,45
F hilus t
Length rorm TS 1o 6,03 1,80 | 1091
(cm) converging point
Vein Frqm converging 0.68 0,09 0.54
point to the end
Diameter At the end (mm) 1,72 1,1 2,54
Nerve Length of the lateral sural nerve 6.53 1.8 11,58
(cm)
Table 3.8. Size of the composition of lateral sural vascular pedicle
Composition of the vascular
pedicle Artery Vein Nerve
Size
Length from the origin -
. 7,14+£329 |6,71+0,37 | 3,8£0,43
to hilus (Artery, Nerve) X+sd
and from hilus to the 1,98 —
. Min - M 1,07 — 14,27 ’ 22-82
vein end (cm) - ax 11,45

artery, at the lower part of adductor canal and over the adductor hiatus. The
descending genicular artery is divided at 12,5 cm to 14,5 cm over the knee-joint
line and usually below the point that the saphenous nerve perforates through the
adductor magnus fascia to the superficial.
3.3.1.2. Course and division
- The first type: The descending genicular artery divides into 2 muscular
end (observed in 7/56 specimens — accounting for 12,48%):
+ The musculo-articular branch runs through the lower part of the
vastus medialis into the knee-joint capsule.
+ The cutaneous branch (saphenous artery) with the same or smaller
diameter with the musculo-articular branch.
- The second type: The descending genicular artery divides into 3 branches
(observed in 36/56 spicemens — accounting for 64,30%):
+ The vastus medialis branch runs into the lower part of the muscle.
+ The articular branch runs into knee-joint capsule.
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+ The cutaneous branch (saphenous artery).

- The third type: The cutaneous branch of descending genicular artery
does not run into the medial calf’ skin (observed in 13/56 specimens —
accounting for 23,22%).

3.3.2. The saphenous artery
3.3.2.1. The origin

The saphenous artery is divided from the descending genicular artery in
47/56 specimens, accounting for 83,9% or from the femoral artery in 9/56
specimens, accounting for 16,1%. The dividing point is averagely 8,2 cm above
the adductor magnus node, and 14,3 cm away from the knee-joint line; if the
saphenous artery is divided from the femoral artery, the dividing point is
averagely 10,7 cm above the adductor magnus node, and 16,4 cm away from the
knee-joint line. Thus, in the dissection specimens, we observed the presence of
the saphenous artery in 56/56 of the cases, accounting for 100%.

Table 3.9. The origin of the saphenous artery and location of the origin to the
adductor magnus node and knee-joint line

From the
Dividing point descending
genicular artery

From the

femoral artery

Number of specimens and percentage 47 (83,9%) 9 (16,1%)
The distance to the adductor magnus 6.1 10,7
node (cm)
The distance to the knee-joint line (cm) 10,7 16,4

3.3.2.2. Course and relevance

From the origin, the saphenous branch runs caudally in the adductor canal
to internal of the knee-joint. At this point, the saphenous artery divides into the
cutaneous perforator branch over the knee-joint to supply for the anteromedial
femoral flap. After running down for 1,0 to 2,0 cm below the adductor canal, the
saphenous artery goes through the fascia sheet stretched from the sartorius to the
adductor magnus, and runs caudally in connective tissue between the sartorius
and the gracilis. That portion of the saphenous artery runs along with the
saphenous nerve and 1 or 2 corresponding vein(s). The greater saphenous vein
runs in the superficial sartorius. At that point, the saphenous artery divides into
2-5 directly fascia-cutaneous perforator branches and 2-6 musculocutaneous
perforator branches.

When running closely to the mobile end of the sartorius to the tibia, below
the origin of the saphenous artery about 12,0 -13,0 cm, the saphenous artery runs
out of the deep surface of the sartorius to go down to the leg by two ways:

- Run between the posterior edge of the sartorius and the gracilis tendon
and enter the inner leg and posterior to the greater saphenous vein.
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- Across the anterior edge of the sartorius above the mobile end of this
muscle to the tibia and run into the skin inside the leg, anterior to the greater
saphenous vein.

In the total of 56 formalin specimens, there are 56 saphenous arteries,
among these, 51 saphenous arteries (91,1%) across the posterior edge of the
sartorius to down the leg, 5 saphenous arteries (8,9%) across the anterior edge.

In the leg, the saphenous artery and 2 corresponding veins go along with
the saphenous nerve, formed morphologically an obvious neurovascular bundle.

In cases coming after the greater saphenous vein (51/56 cases), the
saphenous artery is located 1,0 to 1,5 cm to the vein. When coming before the
greater saphenous vein (55/56 cases), the saphenous artery almost lies next to
the vein.

In summary, the course of the saphenous artery can be divided into two
parts: The femoral part from the origin to the point running out of the deep
surface of the sartorius and the leg part from the running out point to the mobile
end at the leg and these parts are the cutaneous end of the saphenous artery. The
cutaneous end is divided into small branches entered the skin inside the leg with
the saphenous nerve.
3.3.2.3. Dividing

- When running below the sartorius, the saphenous artery divides into
some branches perforating the skin to the anteromedial knee-joint skin. We
observed 1-4 perforator flaps per specimens, 116 perforator flaps in total,
averagely 2,07 perforator flaps per specimens. The first dividing branch is 3,5 +
1,96 cm away from origin of the saphenous artery, and the last dividing branch
at the lowest level is 9,8 cm away from the origin.

The number of the cutaneous perforator flaps is ranging as follow:

- There are 3/56 specimens with 4 perforator flaps, accounting for
5,36%; 9/56 specimens with 3 perforator flaps, accounting for 16,07%; 33/56
specimens with 2 perforator flaps, accounting for 58,39%; and 11 specimens
with 1 perforator flap (19,64%).

Table 3.10. Number, adjacent cutaneous branch and corresponding with the

sartorius.
Number of perforator flap(s) Observed time Percentage
1 perforator flap 11 19,64
2 perforator flaps 33 58,93
3 perforator flaps 9 16,07
4 perforator flaps 3 5,36

3.3.2.4. Length and diameter of the saphenous artery pedicle
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- For the flaps based on all branches of the saphenous artery, the portion
divided from the descending genicular artery (origin) down to the first dividing
lateral branch of the saphenous artery is the flap artery pedicle. This pedicle’s
length is 3,8 cm on average (ranging from 3,4 cm to 4,6 cm).

- For the flaps based on the mobile end of the saphenous artery, the
portion at the level of the descending genicular artery divided from the femoral
artery (the descending genicular artery origin) down to the point where the
saphenous artery runs out of the deep surface of the sartorius is the flap artery
pedicle. This pedicel’s length is 13,9 + 0,4 cm on average (ranging from 13,1 cm
to 14,3 cm).

- Average diameter of the saphenous artery origin is 1,2 £ 0,3 mm (0,7 -
1,6 mm); at the descending genicular artery origin, average diameter of the
saphenous artery origin is 2,1 £ 0,4 mm (1,8 - 2,6 mm).

3.3.3. The saphenous vein

The cutaneous blood supply of the greater saphenous artery is drained by
the large saphenous vein and the corresponding vein of the saphenous artery.

The greater saphenous vein

The greater saphenous vein runs in the subcutanecous tissue of the
saphenous flap and parallel to the saphenous artery.

In the lower leg, the saphenous vein may run anterior or posterior to the
saphenous artery and not more than 1,5 cm away from the artery. From the
mobile end of the sartorius upwards, the saphenous vein runs on the superficial
surface of the sartorius while the saphenous artery and nerve run below the deep
surface of the sartorius.

The greater saphenous vein receives lateral branches along its course, at
the level of the saphenous artery origin, the diameter of the greater saphenous
vein is 3,8 + 0,25 mm on average, ranging from 3,5 mm to 4,5 mm.

The corresponding veins:

There are 1 or 2 vein(s) running along with the saphenous artery, at the level
that the saphenous divided from the descending genicular artery, the 2 veins combine
into 1 vein pouring to the descending genicular vein.

3.3.4. The saphenous nerve

In the adductor canal, the saphenous nerve crosses anterior to the femoral
artery laterally to medially, goes through the adductor magnus fascia, runs out of
the adductor canal superiorly to the arising of the descending genicular artery.
Then, the saphenous nerve runs down and along with the saphenous artery at the
deep surface of the sartorius. Finally, the saphenous nerve runs posterior to the
mobile end of the sartorius though the tibial into the skin of the lower leg medial
surface.

3.3.5. The cutaneous blood supply of the saphenous artery perforator flap

- The cutaneous blood supply area by the saphenous artery branches takes

up 1/3 anteromedial thigh, from 10 cm above the knee to 20 cm below the knee.
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3.4. The study’s results of the descending genicular artery and the
saphenous artery using MSCT scanning method

The occurrent rate of the descending genicular artery and the saphenous artery
in the images is 100%.

About origin: 100% of the descending genicular artery is divided from
and be the lowest lateral branch of the femoral artery. The dividing point is
above the knee-joint crease 12,25 + 2,3 cm on average, minimum of 8,83 cm and
maximum of 18,65 cm.

About size: Length from the dividing point of the femoral artery (origin)
to the first divided lateral branch of the descending genicular artery is averagely
2,38 £ 1,67 cm, minimum of 0,3 cm and maximum of 6,39 cm. The descending
genicular artery has diameter at its origin of 0,18 £ 0,05 cm on average, ranging
from minimum of 0,13 ¢m to maximum of 0,34 cm.

Table 3.12. Characteristics of the descending genicular artery on MSCT scanning

images

Size (cm) X SD Min Max
Diameter at the origin 0,18 0,05 0,13 0,34
Length from the origin to
the first divided lateral 2,38 1,67 0,34 6,39
branch
DIS‘[aI.IC.e from the origin to 12,25 230 8.83 18,65
knee-joint crease

About the characteristic of the cutaneous perforator branch (saphenous branch),
we achieved the results below:

The saphenous branch divided from the descending genicular artery at
about 0,5 — 2 cm below the origin.

The dividing point of the saphenous artery from the descending genicular
artery is 10,24 + 2,20 cm away from the knee-joint crease on average, with
minimum of 5,28 ¢cm and maximum of 13 cm.

Diameter of the saphenous branch adjacent to its origin is 0,13 £ 0,036
cm on average, with minimum of 0,07 cm and maximum of 0,24 cm.

Table 3.13 Characteristics of the saphenous branch

Size (cm) X SD Min Max

Diameter of the saphenous

. .. 0,13 0,036 0,07 0,24
artery adjacent to the origin
Distance from the saphenous
artery origin to the knee-joint 10,24 2,20 5,28 13

crease
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CHAPTER 4: DISCUSSION
4.1. The sural artery perforator flap(s)
4.1.1. The presence and origin of the arteries

The sural arteries are always present. Although the 2 sural arteries have the
same body from the popliteal artery (with proportion of 22,6%) or independently
separated from the popliteal artery (with proportion of 77,4%), all the arteries
supplying for theses two muscle are seemed to have the origin from the popliteal
artery. The popliteal artery is the only artery present in the inferior triangle of the
popliteal fossa, where the 2 ends of the gastrocnemius forms 2 edges of the
triangle.

Clinically, no author has suggested that the alteration of the sural artery
origins may affect surgical techniques or surgical outcomes. Inspite of having
same body or independent separating, length of the pedicle is preserved. In cases
harvesting the perforator flap by transvere dissection from the perforator flap to
the pedicle, the changing of the origin has not been affected.

4.1.2. Length of the extramuscular portion

Length of the extramuscular portion of the sural arteries (from the origin to
hilus) is 5,09 cm with the medial sural artery and 6,60 cm with the lateral sural
artery. For the muscular flap and musculocutaneous flap of the lateral and
medial end of the gastrocnemius, length of the extramuscular portion of the sural
arteries is very important, because this length is the pedicle length, affecting the
rise of the flap, the stretch or loose of the pedicle when joining vascular.
Relatively short pedicle is a disadvantage of these flaps. In cases of the sural
artery perforator flaps, length of the extramuscular portion is not same as length
of the pendicle, but only a small part of the pedicle total length (maximum
length). Length of the perforator flap pedicle includes length of the perforator
branch and of the origin vessel (including both intramuscular and extramuscular
portion). The extramuscular portion of the sural arteries may not be used if
length of the perforator flap and the intramuscular dissection origin vessel are
enough. It can only be used as an extra portion needed for maximum length of
the pedicle.

4.1.3. Diameter of the artery and vein:

On formalin cadavers, diameter at the origin is 2,31 mm with the medial
sural artery and 1,70 mm with the lateral sural artery. For elevation of the sural
artery perforator flap, the transverse dissection to the artery origins is only
performed in need of the maximum diameter. Otherwise, the dissection can be
stopped in the muscle, at any point that the operator takes enough length and
diameter of the pedicle for flap transfering and vescular joining.

Addition to the corresponding vein of the sural arteries, the sural artery
perforator flap can also add to the venous drainage of the flap with the smaller
saphenous vein. This vein runs up on the subcutaneous tissue between 2 ends of
the gastrocnemius before pouring into popliteal vein. The location of this vein
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allows it to be used in both lateral and medial sural artery perforator flaps.
4.1.4. The division inside the muscle

The sural arteries may divide into 2 branches (split) intramuscular or not.
For dividing, and if the muscular flap or musculocutaneous flap of the
gastrocnemius is designed, each branch supply for a half (vertically) of a
gastronemius muscle end. On each branch, one flap can be harvested including
half of a gastronemius muscle end. For the medial sural artery perforator flap,
the dividing or not intramuscular relates to the perforator flap. The dividing of
the sural artery to musculocutaneous perforator flap as well as into 2 branches
intramuscular is significant in harvesting complex flap consisted of parts or
components, each part is supplied by a branch and the complex flap is supplied
by the pedicle. This type of flap is called chimeric flaps applied in other flaps
such as anterolateral thigh flap. This principle has also been applied by some
authors with the sural artery perforator flap.

4.1.5. Medial sural artery perforations
4.1.5.1 Types

In few cases, the non-muscular segment of medial sural artery allows direct
skin branches to go to the skin covering the medial head of sural muscle. In
cases there isn’t any musculocutaneous branches on the medial head of sural
muscle, sural artery flap could be collected instead.

In our specimens, there were 18 direct perforators out of 208 perforators
(8.65%).
4.1.5.2. Quantity of musculocutaneous perforators

The average number of perforators/ medial head of sural muscle is 1 — 5,
average of 3.35+ 0.71.

The difference between authors about the quantity of musculocutaneous
perforators was due to the fact that some authors distinguished between large
and small perforators, while others did not differentiate that. The other reason is
due to the difference of research subjects: Some authors reported on the number
and the percentage of types of perforator found in their patients, and some report
results obtained through autopsy. Obviously, it is more difficult to find all the
perforators in a patient than in an autopsy. As a rule, when the number of
branches supplying blood to a skin area decreases, the diameter of the branches
increases and viceversa.
4.1.5.3. Location of musculocutaneous perforators

In our data, the location of musculocutaneous perforators is 7.99 — 14.8
cm under the popliteal crease, average of 10.5 + 2.4 cm. The distance from the
perforator to the calf midline were 0.51-4.22 cm, average of 2.3 = 1.8 cm. During
the surgery elevating the medial sural artery perforator flap, the surgeon used the line
from the midpoint of popliteal crease to the medial ankle midpoint to locate the
perforators. They usually chose two main branches as upper and lower
perforator. The location of musculocutaneous perforators was defined not only
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based on the correlation with the popliteal and the calf midline, but with the
medial head of sural muscle: Vertically along the length of the legs, most of the
branches came out from the lower half of the sural muscle; while a mojor of
branches went horzontally through the lateral half of the sural muscle.

4.1.5.4. Origin

In Le Phi Long’s report of 40 anatomy, out of 124 perforators collected
from the lateral and the medial branches of the sural muscle artery, without the
splitting in haft of the artery, the number of the perforators from the lateral
branch accounted for 53,2% while that of those from medial branch accounted
for 46.8%.
4.1.5.5. Length of the perforator

The length of the perforators was measured from the point of perforation
to the point of branching from source artery. This length plus the length of the
source artery in muscle, in our data, is 12.65 cm. Le Phi Long did not report the
average length of all perforators, but the average length of each type of
perforators according to the level of dividing. The data reported by some authors
is different as follow: 11.75 cm in the study of Thione, 12.7 cm in Kao’s
research, 13.7 cm in Wong’s research, 14.6 cm in Okamoto’s research, 15.3 cm
in Hallock’s study and 18 cm in Altaf’s study.

In general, in some studies of other authors, perforators have an average
length of over 10 cm that is convenient for transplantation of blood vessels. The
length value is appropriate with the comment: Most of the perforators penetrate
into the skin in the lower haft of the sural muscle, thus their length could hardly
be less than 10 cm.

4.1.6. Lateral sural artery perforators (LSAP)
4.1.6.1. Types

LSAP are musculocutaneous branches mostly and cutaneous perforators
directly from superficial sural artery or from non-muscular segment of sural
artery.
4.1.6.2. Quantity

The number of perforators or lateral head of sural muscle is 2-4, average
of 2.85.

In 2001, Hallock investigated perforators of 10 specimens of fresh
cadavers and he found that: There were at least 2 large perforators found in all
sural muscle, which could be found in medial head of sural muscle while could
not be found in lateral head of sural muscle in 1/10 specimens (10%). The
number of lateral head of sural muscle are 0-4, average of 1.7+ 1.0.

Kusotic performed a study on cadaver and on ultrasound. On cadaver, he
analyzed 16 specimens to define the location and the number of all perforators
of LSA and MSA in correlation with 5 anatomic landmarks (external and inner
ankles, heels, and inner and outer protruding thighs). On Duplex ultrasound on
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32 legs, he determined the location and the number of dominant perforators in
correlation with the 5 landmarks. He found a total of 234 perforators including
134 branches on cadaver and 100 branches on ultrasound. One dominant
perforator from LSA is found in 9% of all perforators of 31% of the leg
specimens. One dominant perforator from MSA is found in 37% of all
perforators of 97% of the leg specimens. The difference in the number of
dominant perforators from LSA and MSA on cadaver was statistically
significant while that on ultrasound was not. LSAP is considered less safe.

In general, there have been few reports of the number of LSAP and these
reports have suggested that LSAP may be absent with a high rate.
4.1.6.3. Location of musculocutaneous perforators

In our data, the perforators were 4.04 — 14.93 cm below the popliteal
crease, average of 8.58 + 2.16 cm. The distance from the perforators to the calf
midline was 1.94 — 7.66 cm, average of 4.62 + 1.8 cm. Horizontally, perforations
on the lateral head of the sural muscle are in a symmetrical position with those
on the medial head of the sural muscle through the calf midline. The more
medial perforators are more closer to the calf midline. Most of perforators
appeared in the lower half of the muscle surface and in the inner half of the
muscle body.

In the procedure collecting LSAPF, surgeons used the line between the
midpoint of the popliteal crease and the lateral ankle midpoint instead of the
medial ankle midpoint in procedure collecting MSAPF.
4.1.6.4. Origin and length

Like perforators of MSA, those of LSA was divided from branches inside
muscle or from the LSA inside muscle. The average length of LSAP is similar to
that of MSAP.

The first detailed description of the SAP was reported by Cavadas and
colleagues. In 1975, Daniel and Taylor found that musculocutaneous perforators
could provide potential flaps if they were collected by the dissection through
muscle to sural arteries. 20 years later, Montegut and Allen realized the idea in
the first clinical cases [35]. In terms, MSAPF can be called MSPF to illustrate
the arterial and muscular origin. While there were always the large perforators in
the medial head of sural muscle of 90% of patients, there were rarely those in the
lateral head of the sural muscle. This is the reason of popular uses of medial
sural flap.

If technical conditions permit, LSAPF has more advantages if used to
cover the outside of the knees as a flap with sensory nerves.

LSAPF and MSAPF are ideal thin flaps, even in moderately obese
people. They are especially valuable for defects on the back of the body,
especially when the patient must be kept in the prone position. The long vessels
with large diameters allow rotation of the flap from the pedicle to popliteal
fossa, upper tibia and upper patella.
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4.2. Descending genicular artery perforation
4.2.1. Descending genicular artery

Descending genicular artery always appears on anatomical specimens and
on film even in rare cases, sephanous artery is divided from femoral artery.
Descending genicular artery only divides branches to adductor wall: great
muscle in outer wall and sartorius muscle in inner wall. This means there are 2
types of descending genicular artery: with or without saphenous branch.
Regardless types of descending genicular artery, it can easily be identified on
anatomical specimens or on film.

4.2.2. Saphenous artery
4.2.2.1. Origin and original position

Saphenous artery was present in all 56 specimens. In 83.9% of the cases,
the artery originated from the descending genicularartery and in 16.1% of the
cases, it was from the femoral artery. Regarding the original position of
sephanous artery, the artery always separates 0.5 — 2.0 cm under the origin of
DGA,
4.2.2.1. Diameter and length

-Diameter

As what we found, the average diameter of saphenous artery at its origin
is around 1.5 mm, which is significantly less than the diameter of the descending
genicular artery at its origin of over 2.0 mm.

-Length:

The distance from the origin of saphenous to the first branch is 3.16-5.27 cm,
average of 3.65 £ 0.42 cm, which means if the nearest cutaneous branch was
included in saphenous artery perforator flap, the flap pedicle might be short.
4.2.2.3. Branches

The number of anterior branches is 1-2 (there is always at least 1 branch)
while that of posterior branches is 0-2 with the most inferior branch is the
terminal branch. The artery branches superior to knee. The terminal branches go
through superoanterior side of the calf. In types, the saphenous branches are
cutaneous septum perforator: the anterior branches go through the septum
between the sartorius muscle and medial great muscle, and the posterior go
through the septum between the sartorius muscle and the muscular gracilis. In
terms of branching patterns, the number of the pattern of one anterior branch
(near branch) and one posterior branch (distant branch, ending branch)
accounted for the highest. There was a noticeable pattern with an anterior branch
superior to knee and saphenous artery cannot reach the shine. Therefore, except
in cases saphenous artery is absent, saphenous flap always could be collected
from superior part of knee by anterior or posterior branches.

Regarding the relation of saphenous artery and its branches, at the
anterior edge of sartorius muscle, anterior branches related to cutaneous
branches of femoral nerve. Great saphenous vein goes along the posterior edge
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of sartorius muscle. By the relationship, the sartorius muscle is the key of
designing and elevating flap. The lower part of the line from anterosuperior iliac
spine to upper tuberosity of tibia along sartorius muscle is flap axis. On the axis,
the lower part is used to draw oval flap, the upper part is the skin incision (along
sartorius muscle surface) to find flap pedicle. When dissecting the flap pedicle,
the medial cutaneous branches of femoral nerve could be found in anterior edge
of sartorius muscle, and the great saphenous vein in posterior edge of sartorius
muscle, saphenous nerves and vessels in deep plane of sartorius muscle and in
the lower part of the incision along sartorius muscle that is where the anterior
cutaneous branch of saphenous artery go to skin. Because 2 groups of saphenous
arterial branch are separated by sartorius muscle, a flap including all the
branches is collected by incising or collecting the related sartorius muscle.
4.2.3. Saphenous flap

Saphenous flap was described by Acland at a time when perforator had
not been described [25]. With the concept of perforator flap, saphenous artery is
a perforator branch of descending gunucular artery. Theoretically, saphenous
perforator flap can be designed based on cutaneous perforator branches of
saphenous artery. The descending gunucular artery has not only cutaneous
branches as saphenous branch but muscular branches having cutaneous
perforator branches. Perforator flap can be collected from cutaneous branches of
the descending gunucular artery. Thus, the term “descending genicular artery
perforator flap - DGAP flap” includes “saphenous flap” (from saphenous artery)
and perforators (from musculocutaneous perforators).
4.2.4. Veins and nerves

Saphenous artery has 2 veins with the same diameter. However, a great
advantage of saphenous flap is that there is a great saphenous vein running
through it. Within saphenous flap, there are 2 cutaneous nerves that could be
used including the medial cutaneous branch of femoral nerve and saphenous
branch. The medial cutaneous branch of femoral nerve is the most medial branch
of the anterior cutaneous branches of femoral nerve, which goes along the
anterior edge of sartorius muscle and could be found before dissecting to arterial
pedicle. Saphenous flap of Acland is mainly collected from femoral area with
the more interest in cutaneous branch of femoral nerve than in saphenous
branch. Saphenous branch of femoral nerve is closely related to the saphenous
artery: they both lie inside adductor wall, go through great fascia of adductor, go
under sartorius muscle and come out to the posterior border of sartorius muscle.
They merge to form a vascular bundle.
4.2.5. Blood supply

Saphenous artery is basically a branch of secondary blood supply to the
skin. Saphenous artery does not have deep connections inside the muscle but
only connections to adjacent cutaneous arteries. Therefore, the stained area
reflected fairly accurately the blood supply area of the saphenous vein.
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4.3. Recommendation of using flaps
4.3.1. Sural artery perforator flap
4.3.1.1. Design

v Defining the main perforator:

Design the flap preoperatively is always important in flap transfering
particularly in SAPF transfering. In the surgery, the survival of flap depends on
blood supply from perforating arteries with diameter of > 0.5 mm.

We recommend using the handle Doppler ultrasound device to find and
mark all perforating arteries on the skin covering the medial head of sural
muscle. Ultrasound results could help find and collect reliable perforating
arteries. Currently, there have been authors using endoscopy in dissecting flap to
limit the less aesthetic scar and identify the perforating arteries. In Viet Nam, we
have not seen the study applied the technique.

v Size

In our study, based on the stained skin area combining with reference
knowledge of above mentioned authors, the flap could be collected has a
maximum size of 20 x 9 cm and minimum size of 5 x 3 cm.
4.2.3.2. Flap dissection

According to the anatomy of SAPF, source artery divides into
musculocutaneous perforator arteries and arteries supplying muscle. Therefore,
in musculocutaneous bundle flap dissection, when dissecting perforators of
cutaneous flap to access source artery, if meeting arteries supplying muscle we
dissected the appropriate length of the arteries for flap and resected the needed
amount of muscle. The following dissection was through perforators supplying
musculocutaneous area to source artery, in order to collect vascular pedicle of
flap with appropriate length.
4.3.2 Descending genicular artery perforator flap

Regarding location and area of flap, descending genicular artery perforator
flap and saphenous artery flap are fasciocutaneous flap that can be an alternative
for muscular flap or musculocutaneous flap of sural muscle for covering simple
skin defect in third upper of anterosuperior tibia, medial knee joint and popliteal
fossa. Using muscular flap or musculocutaneous flap of sural muscle for
covering skin defect not only impair the function of lower leg — foot but cause
the unnecessary bulging of flap. On the contrary, a fasciocutaneous flap like
saphenous flap can provide a more aesthetic coverage.

CONCLUSION
1. Anatomy of perforator flap
1.1. Medial sural perforator flap
- The average size of the sural muscle is 8.39 cm in length with a
diameter of 2.88 mm.
- The number of perforators is 3.35 with an average diameter of 0.58

mm.
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1.2. Lateral sural perforator flap

- Sural artery was 7.14 cm in length; 1.12 — 4.18 mm in width, with na
average of 2.41 mm.

- The average number of perforators was 2.85, with a minimum of 2,
with the average diameter of perforrators was 0.79 mm.
1.1. Descending gunicular artery and saphenous flap

- Saphenous artery: 83.9% of perforators divided from descending
gunicular artery, 16.1% of perforators from femoral artery. Arteries in saphenous
flap pedicle are 13.1 — 14.6 cm in length with an average of 13.9 + 0.4 cm.

- The great saphenous veins in flap pedicle having an average diameter
of 3.8 mm can be used.
2. Supplied area
2.1. Medial sural artery

The average size of the stained skin area of medial sural artery
perforators is 9.33 x 24.27 cm, which is limited as follows:

- Superiorly,same level of popliteal crease.

- Inferiorly, 10.94 — 13.27 cm from the middle of medial ankle.

- Anteromedially, the skin was stained to 0.51 — 5.98 cm from the medial
edge of tibiae.

- Lateroposteriorly, to the posterior calf midline, correlating with the
lateral edge of the medial head of sural muscle.
2.2. Lateral sural artery

The stained skin of lateral sural artery perforators is 8.25 x 22.09 cm on
average, limited as follow:

- Superiorly, as the level of stained skin of medial sural artery (popliteal
crease).

- Inferiorly, 11.89 — 16.34 cm from the middle of the lateral ankle.

- Anterolaterally, the vertical line is 1.59 — 8.69 cm posterior to the
projection line of anterior edge of tibia onto lateral side of lower leg

- Posteromedial border continues with stained-skin area of medial sural
artery to the midline of the calf.
a. Saphenous artery

- The stained femoral skin area reflected blood supply area of saphenous
artery accounts for one third the anteromedial area of thigh, from 10 cm upper
knee to 20 cm under knee.



