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High-frequency ultrasonography for the motor branchesof
the musculocutaneous nerve innervating biceps brachii:
from the branching location to the distribution in the muscle

Lé Tw Phuc*

SUMMARY Purpose: The aim of this study was to investigate the ability
of high-frequency ultrasonography in examing the motor branches
of the musculocutaneous nerveinnervating biceps brachii in the
correlation with anatomical and histological knowledge. We analysed
the location where they exit the main nerve trunk, penetrate the
muscle epimysium and distribute inside the muscle.

Methods: Sixteen healthy volunteers (eight males and eight
females, ages 20-60, mean age 35) were examined on both sides of
the musculocutaneous nerves and their branches innervating biceps
brachii. The 5-18 MHz and 16-23 Mhz multi-frequency transducers along
with the latest high-resolution ulfrasound systems were used to examine
the musculocutaneous nerves slowly and continuously in cross section
from the coracoid process of the scapula to the elbow. By analyzing the
nerve bundles inside the musculocutaneous nerve and the epimysium
of biceps brachii, we observed the position where one nervebranch
separated from the main trunk of the nerve, penetratedthe epimysium
and distributedinside the muscle.Blood vessels were distinguished with
nerves by Doppler ultrasound and compression method.

Results: One right arm of a 28-year-old womanwas found with
the absence of the musculocutaneous nerve and the median nerve
give the motor branches to the biceps brachii.

Thirty one musculocutaneous nerves and their motor branches
to biceps brachii muscles were detected on ultrasound. Inside the
muscle, the nerve branches were located in the hyperechoic bands
while the surrounding muscular tissue was hypoechoic. In these
hyperechoic bands, the nerves were identified because of hypoechoic
structure and thicker than the thickness of the bands. The blood
vessels were also foundin these bands. The minimum diameter of
the nerve branches inside the muscles can be seen as 0.3 mm.

Conclusion: High-frequency ultrasonography can examine
very small nervestructure, detemine the position where the motor
branches exit from the maintrunk of the nerve, penetrate the muscle
epimysium and branching inside the muscle.

Keywords: ultrasound, motor branch of the nerve, intramuscular
nerve distribution, musculocutaneous nerve, biceps brachii muscle
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I. DAT VAN BE

Trong sw hiéu biét ctia ching t6i, hau nhw chua
c6 nghién ctru (’ng dung siéu &m dé khao sat cac phan
nhanh than kinh van dong ttr vi tri tach nhanh khai than
day than kinh chinh dén vi tri xuyén qua bao ngoai b
co dwoc chi phdi, phan bé than kinh trong bé co, vi tri
twong déi gitra than kinh va cac cAu tric khac trong bé
co. Co rat nhiéu bai bao céo trong y van thé gidi chirng
minh kha nang cda siéu am trong khdo sat hinh thai va
bénh Iy clia cac day than kinh ngoai bién v&i d6 chinh
xac kha cao khi so sanh vé&i MRI ho&c trong phau thuat.
Tuy nhién cac nghién ctru con gi¢i han vi chi khao sat
céac day than kinh chinh vai vi tri ndm gian bé co hodc
céac day than kinh cdm giac nam gan da.

Cac phan nhanh than kinh van dong chuyén biét
chi phéi co' va sy phan bd than kinh trong co dwoc quan
tam va nghién clru b&i cac khoa gidi phau, mé hoc va
ngoai khoa. Cac kién thirc nay dwoc (rng dung trong
céac phau thuat chuyén vac co, ldy manh ghép day than
kinh tw than stva chiva dam rdi than kinh canh tay, cét
chon loc day than kinh van dong hoacthl thuat chich
huy day than kinh van déng trong liét ctrng[9-13]...

Viéc khdo sat dwoc cac phan nhanh than kinh van
dong chuyén biét chi phdi co trén siéu am khong chi cé
y nghia gitp ch&n doan hodc nhan dinh hinh thai trudc
khi 1am tha thuat ma con cé y nghia thwe hanh rét Ién
trong can thiép than kinh du¢i hwéng dan siéu am béi
wu thé khao sat trong thoi gian thue cta siéu am.

Phan nhanh than kinh van déng xuét phat tlr than
kinh co bi chi phdi cho co nhi dau canh tay dwoc chon
dé khao sat trong nghién ctru nay nhdm lam ré cac van
dé néu trén.

I. PO TUONG VA PHUPONG PHAP NGHIEN CUU

1) Mw&i sau ngwoi Ién khée manh tinh nguyén
(gdm tdm nam va tam ni¥; tudi tr 20-60; trung binh
35 tudi) dwoc kham siéu am hai tay khao sat day than
kinh co bi (TKCB) va phan nhanh than kinh van dong
(PNTKVD) di vao trong co nhj dau canh tay (CND). Hai
dau do da tan s6 5-18 MHz va 16-23 MHz cuing vé&i cac
hé théng may siéu &m maoi nhat véi d6 phan giai cao
dwoc dung dé khao sat trén mat cét ngang TKCB va
cac co xung quanh doan t mdm qua xwong vai dén

vung khuyu.

Hinh 1: Cdc méat cdt ngang tir mém qua xudng dwéi dé nhan dién CQCT va dau ngan CNP.

Hinh a: mat cat ngang mém qua xwong vai. Hinh b: ngay dwéi mém qua xwong vai, CQCT la cau tric co
héi 4m kém, cdc mili tén chi gan nguyén dy dau ngdn CND la dai gan méng nam trwéc ngoai CQCT.
Hinh c: gan dau ngan CND chuyén tiép thanh co khi khao sét xuéng dwéi. Hinh d: ddu ngan va dau dai
ctia CND phén biét véi nhau va phén biét véi CQCT béi cdc dai hoi am day.

2) D& phan tich sy tach nhanh cta TKCB trén
siéu am, chung t6i quan sat cac bé nhd bén trong
day than kinh trén mét c4t ngang tir doan day than
kinh nay di xuyén qua co qua canh tay (CQCT) xudng

vung khuyu. Cac co xung quanh TKCB la CND va
CQCT ciling dwgc xac dinh rd gidi han ngoai ctia bé
co, phan tich d&c diém hinh thai tir nguyén uy dén
bam tan.

60

DIEN QUANG VIET NAM S6 29 - 1/2018



NGHIEN CUU KHOA HOC

Hinh 2. Céc miii tén chi TKCB khi di di xuyén CQCT dé xudng cénh tay. Hinh a: déy than kinh tiép xtic bo sau
trong CQCT. Hinh b: day than kinh di xuyén qua trung tdm CQCT. Hinh c: vj tri ddy than kinh vira ra kh6i CQCT.
Hinh d: ddy than kinh nam & khoang gian co’ git)a CQCT va CND.

Hinh 3. Mat cdt ngang theo thir tw tir hinh a dén hinh f, tir trén xuéng duwéi, so sénh twong quan gitka TKCB v&i
cédc co’' xung quanh sau khi day than kinh di ra khoéi CQCT. Mdi tén réng: TKCB hodc cdc phan nhénh cudi cia
TKCB. Miii tén trang: dwong tiép xic giika cdc bé co. BN CND: dau ngén cor nhi dau; DD CND: dau dai co’ nhi

dau; XCT: xwong cédnh tay. Hinh a: mdi tén réng chi TKCB nam giira CQCT va dau ngdn CNB. Hinh b: CQCT nhé
hon doan phia trén khi xuéng gan vi tri bam tan vao xwong cénh tay. Hinh c: CQCT nhé lai, CCT bét dau xuét
hién. Hlnh dva e: CQCT khéng con tren hinh anh s:eu am, CCT ngay cang day hon khi khéo sédt xudng dwéi;
miii tén réng chi cdc phan nhénh cubi cia TKCB ndm trong khoang gian co’ glwa CND va CCT. Hinh f: mdi tén
réng chi phan nhénh cubi cia TKCB hay la than kinh bi cang tay truréc ngoai; ndm gitra cdc dau sao la dai gan

trung tdm cua CND & mét phan ba dwéi cénh tay.

Tai vj tri ngay dwédi mém qua xwong vai, CQCT
s&m chuyén thanh cAu tric co hdi am kém, véi chidu
ngang CQCT I&n hon chiéu ngang cia mém qua, trong
khi dadu ngdn CND van la cAu tric gan hdi am day cé
kich thwéc nhd hon, ndm canh truwéc ngoai CQCT (Hinh
1b). Khao sat xubng dwéi, ddu ngén CND sé chuyén
dan to gan thanh co hdi am kém va phan biét véi CQCT
b&i mét vach gian co méng c6 hdi am day (Hinh 1c).
TKCB dwgc nhan dién khi chay xuyén qua trung tam
ctia CQCT, di xubng dwéi va bat chéo tir be trong dén
bo ngoai CQCT, sau dé di trong khoang gian co gitra

CQCT va CND (Hinh 2). Cang khéo sat xubng duéi,
CQCT sé bam vao b trong xwong canh tay, nhé dan
va khong con xuét hién trén mét cat siéu am, trong khi
co canh tay (CCT) xuét hién phia sau CND va day dan
lén. Tai mdt phan ba dwdi canh tay, cac phan nhanh
cudi ctia TKCB di gitra mat sau CND va mét trwéc CCT
dé xubng vung khuyu (Hinh 3).

Doc theo dwong di clia TKCB, hinh anh siéu am
trén mat c&t ngang day than kinh tir ber trong CQCT dén
khoang gian co gitta CQCT va CND c6 thé thay d6i tir det
sang tam giac hoac hinh bau duc. Bén trong bao ngoai

DIEN QUANG VIET NAM S04 29 - 1/2018

61



NGHIEN CUU KHOA HOC

day than kinh 1a cac b6 nhd than kinh, hinh tron, hdi am
kém xép canh nhau dang t6 ong, phan biét v&i nhau bi
md dém gian bé than kinh hdi am day. Sw tach nhanh than

kinh dwgrc nhan dién khi mot hodc vai bé nhdé bén trong
day than kinh dan dan tach ra va cach xa khdi than day
than kinh chinh trén mat c&t ngang day than kinh (Hinh 4).

Hinh 4. Sw tich nhénh cta TKCB thé hién trén cdc mat cat ngang lién tuc tir trén xudng bang dau do 23 MHz. Miii
tén réng chi TKCB. Mdi tén trang chi phan nhanh xuét phat tie TKCB va dan dan cédc xa than chinh day than kinh.

3) Phan nhanh ctia TKCB dwoc xem la di vao trong
CND khi xuyén qua bao ngoai co’ va nam bén trong so
v&i bao co. D& quan sat didu nay, ching t6i xac dinh rd
bao ngoai CND tai cac vung tiép giap véi TKCB, hay
la noi tiép xuc gira cac bao ngoai ciia CND véi CQCT
va CCT. Sau dé phan tich vi tri twong déi ctia cac phan
nhanh tach tr TKCB dbi v&i bao ngoai CND.

Mét sau va trong ctia bao ngoai CND, noi tiép giap
v&i CQCT va CCT, kho xac dinh vi rdt méng va d& nham

l&n v&i cac dai hdi am day bén trong cac bé co. Ching
téi tim dwdong phan cach noi cac bo co trwot 1én nhau
dé xac dinh bao ngoai CND. Ngoai chirc nang gap cing
tay vao canh tay, CND con cé chirc nang ngtra cing
tay, trong khi CQCT va CCT khong c6 chirc nang nay.
Khi lam déng tac nglra cang tay chi dong,CND xuét
hién sy co co trong khi hai co con lai khéng cé hién
twong nay, tr dé tao ra chuyén déng trwot Ién nhau
gilba bao ngoai clia cac bo co, vi tri dwong trwot nay
chinh la vi tri cGia bao ngoai CND.

Hinh 5. PNTKVD téch ra tir TKCB va di vao trong CND, khédo s&t bang dau do 18 MHz. Mdi tén trang chi PNTKVD
ctia TKCB. Miii tén réng chi than chinh TKCB sau khi tach nhanh. Hinh a, b, c: TKCB tach nhanh khi di trong
khoang gian co gitta CQCT va CND. Hinh d: PNTKVD tdch ra thanh hai nhdanh nhé hon. Hinh e: hai PNTKVD

xuyén qua bao co’ cia CND dé vao co. Hinh f: cdc PNTKVD nam trong dai héi 4m day bén trong CND.
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4) DBé phan tich vi tri va sy phan bd than kinh bén
trong CND, chuing t6i dung phwong phap khdo sét lién tuc
do doc theo PNTKVD trén mat cat ngang sau khi phan
nhanh nay tach ra tir than chinh TKCB. Sy khao sat dirng
lai cho t&i khi cac phan nhanh than kinh nay quéa nhé va
khong thé phan biét dwoc véi cac cau tric khac.

Siéu am Doppler va phwong phap dé ép dau do
duwoc str dung dé nhan dién cac mach mau trong co'.
Cac dong mach trong co hdi am gan tréng va cé mach

dap trén siéu &m B-mode, tin hiéu mach xuét hién trén
siéu am Doppler khi gidm PRF xubng muirc théap toi
wu. Cac tinh mach hdi am tréng v&i vach méng hon
ddng mach, co thé khong co tin hiéu mach trén siéu &m
Doppler vi dong chay cham, tuy nhién cé thé xac dinh
vi xep lai khi d& dau do. Than kinh trong co dwoc xac
dinh bang cach dwa va tinh chat khdng xep lai khi dé ép
dau do trén siéu am B-mode va khong c¢6 tin hiéu mach

trén siéu am Doppler.

Hinh 6. Qéy than kinh 0,3mm c6 thé nhén dién va phan piét ré voi céq mach ma’y khi khao sat doc theo
cdc dai héi am day bén trong co’ nhi dau. Cdc mii tén trang chi day than kinh, h6i 4m kém, dé khéng xep
va khéng co tin hiéu mau trén siéu am Doppler. Cac mach mau cé tin hiéu mau siéu am Doppler.

5) Céac hinh anh cat ngang CND doc theo chiéu dai
b6 co két hop véi vi tri tim thdy day than kinh trong co
trén siéu am duoc dung dé so sanh véi cac nghién cliru
mé hoc vé ciu truc co.

Cac phan nhanh than kinh van déng dwoc tim thay

rd trong cac dai hdéi am day & doan moét phan ba trén,
hinh &nh siéu am cét ngang CND cho thay cac dai hdi

am day di tir mat sau trong b6 co hwéng vao trong bo
co, phan nhanh vameé dan khi hwéng ra chu vi bo co.
Cac dai nay lién tuc xubng duéi mot phan ba gitva bod
co, méng va md dan. O doan mét phan ba dudi, cac
thé co sé hoi tu thanh dai gan trung tam (aponeurosis),
ndm trung tdm CND, héi &m day. Cang xubng dwéi, dai
gan trung tdm nay sé chuyén tiép dan thanh gan bam
tan bam vao 16i cl xwong quay.

Hinh 7. Sw khdc nhau vé céu triic cia CND & ba viing trén, giira va dwéi cdnh tay. Cdc mdi tén trang chi mat sau
trong cta bao ngoai CND. Hinh a: doan mét phén trén cdnh tay, gan noi ndi tiép véi doan mét phan ba giira,
c6 cdc dai hoi 4m day xuét phat tor mat sau trong bé co, hwéng ra ngoai vi b6 co’ va mo’ dan. Hinh b: doan mét
phén ba giira cénh tay, céc dai mo héi am day phan bé réi rdc bén trong b6 co, khéng ré nhw trén hinh a. Hinh
c: doan mét phan ba dwéi, cdc dau sao chi dai gan trung tdm bé co’ va khéng lién tuc véi bao ngoai co.
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Ill. KET QUA VA BAN LUAN

Mot tay bén phai & mot phu niv 28 tudi khong cé
TKCB, chiém 3,1%. Diéu nay dwoc xac dinh khi khéng
tim thdy clu tric than kinh di xuyén qua CQCT va
khong tim thdy trong khoang gian co git)a CQCT va
CND (Hinh 8). Than kinh gitra tach cac nhanh khi con
& canh tay dé chi phéi cho CND va CCT (Hinh 9). Sy
véng méat cta than kinh co bi dwoc bao cao trong mét
s6 nghién ctru vé gidi phau hoc trén xac [5,6,7].

Ba mwoi mét chi con lai déu xac dinh dwoc TKCB
va cac PNTKVD chi phéi cho CND clia cac day than
kinh nay, chiém 96,9%. Cac PNTKVD chi phbi CND
tach ra khéi than day TKCB dwoc tim thdy & vi tri quanh
doan giao gitra mdt phan ba trén va moét phan ba giva
canh tay, sau dé di trong khoang gian bé co mét doan

bén phai

ngén trwdce khi xuyén qua bao ngoai CND tai mat sau
b6 co. C6 hai dang phan nhanh than kinh di vao CND
dwoc tim thay la: 1) mét phan nhanh & 21 chi (65,6%);
2) hai phan nhanh cho bé dai va bé ngén cla co nhi
dau & (31,3%). Céac dac diém trén phu hop véi cac bao
cao vé hinh thai giai phau & cac nghién ctvu phau tich
ctia nhiéu tac gia [4].

Phan nhanh day than kinh nhé nhét trong co c6 thé
nhan dién r6 trén siéu am c6 dwérng kinh 0,3 mm. Trong
b6 co, cac PNTKVD ndm trong cac dai hdi am day hon
mo co hdi &m kém xung quanh. Day than kinh dwoc
nhan dién vi héi am kém va Ién hon véi do day cla
cac dai héi am day nay. Cac cau tric mach mau ciing

di trong cac dai nay va nam ké& can cac phan nhanh
than kinh.

DPMCT

. < —
— P

TKG

bén trai

Hinh 8. Khéng c¢6 TKCB tai dwong phan cédch giiva CND va CQCT bén tay phai. Cdc mii tén réng
chi dwong phan céch giiva CNP va CQCT. PMCT: déng mach cénh tay; TKG: than kinh gitra.

Hinh 9. Than kinh gitra phai téch nhénh tai canh tay trén cdc hinh chup lién tiép.
Cdc mii tén réng chi day than kinh gitba phai va cdc phan nhanh dworc téch ra.

Trong c4u tric mo hoc cla co van, mdt bd co
(muscle belly) dwgc bao quanh béi bao co (epimysium)
va dwoc hinh thanh béi nhiéu thé co (muscle fascicle);
cac théd co dwoc bao quanh béi cac I&p mang thé co
(perimysium); mét thé co dwoc hinh thanh béi nhiéu
soi co (muscle fiber); cac sgi co dwgc bao quanh bdi
cac |6p mang sgi co (endomysium). Cac phan nhanh
than kinh trong co' va cac mach mau dwoc tim thay
trong cac I&p mang nay. Cac I&p mang nay la mé lién
két dwoc cAu tao bdi thanh phan chinh Ia collagen va

it md m& xen ké [8]. Trén siéu &m, mo collagen hdi am
day, mé co hdi am kém. Diéu nay cho thay sy twong
hop gitra hinh anh siéu am va mé hoc: cac dai héi am
day bén trong b6 co dwoc tim thay trén hinh anh siéu
am 1a cac 16p mang gian thé co. Siéu am tim thay vi
tri cac phan nhanh than kinh van déng nam trong cac
dai hdi am day, hay |a cac Iép mang gian thé co, ciling
hoan toan phu hop véi cu tric mé hoc vé phan bd than

kinh trong co'.
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IV. KET LUAN

Siéu am c6 thé khao sat cac cau tric than kinh
siéu nhd, xac dinh dwoc vi tri phan nhanh than kinh van
dong tach ra khéi than day than kinh chinh, di vao bé co
va phan b than kinh trong bé co. Nghién clru nay mé
rong kha néng chan doan cac bénh ly than kinh ngoai
bién trong co va cé nhiéu trng dung trong diéu tri phuc
hdi chirc n&ng hodc can thiép tdi thidu cac bénh Iy than
kinh co dwéi hwéng dan siéu am.
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TOM TAT
Muc dich

Muc dich ctia nghién clru nay la dé danh gia kha néng clia siéu am véi tan sb cao trong khao sat phan nhanh
than kinh van déng ctia than kinh co bi chi phéi co nhi dau canh tay trong sw twong quan véi kién thire gidi phau
hoc va md hoc. Chung téi phan tich cac phan nhanh nay tir vi tri tach ra khéi than than kinh chinh, xuyén qua bao
ngoai co' va phan bb bén trong bé co.

Phwong phap

Mudi sau ngudi Ién khde manh tinh nguyén (gdm tdm nam va tam ni; tudi tir 20-60; trung binh 35 tudi) duwoc
kham siéu am hai bén khao sat day than kinh co bi va cac phan nhanh day than kinh co bi chi phéi co' nhi dau canh
tay. Hai dau do da tan sb 5-18 MHz va 16-23 MHz cuing v&i cac hé thong may siéu am méi nhat véi d6 phan giai cao
duoc dung dé khao sat day than kinh co bi mdt cach cham rai va lién tuc trén mat cét ngang tr mém qua xwong
vai dén vung khuyu. Béng cach phan tich cac bé than kinh nhé bén trong day than kinh co bi va I&p bao ngoai cuia
co nhj dau canh tay, chung t6i xac dinh vj tri mét phan nhanh than kinh tach ra khoi than than kinh chinh, xuyén qua
bao ngoai co' va phan bé trong co. Cac mach mau dwoc phan biét véi than kinh béi siéu am Doppler va phuwong
phap de ép.

Két qua

Mot canh tay phai ctia mot phu ni 28 tudi dwoc xac dinh khdng cé than kinh co bi va than kinh gitra tach nhanh
than kinh van déng chi phéi co' nhi dau canh tay.

Ba muwoi mébt day than kinh co bi va phan nhanh day than kinh chi phdi co nhi dau canh tay déu dwoc xac dinh
trén siéu am. Trong bo co, cac phan nhanh than kinh ndm trong cac dai hdi am day trong khi mé co xung quanh hdi
am kém. Tai cac dai hdi am day nay, phan nhanh than kinh dwoc nhan dién vi hdi am kém va tang d6 day so voi do
day ctia dai héi am day nay. K& can cac phan nhanh than kinh I& cac ciu tric mach mau dwoc phan biét voi day
than kinh bang cach dé ép dau do va nh vao tin hiéu mach trén Doppler. Budng kinh phan nhanh day than kinh
nhd nhat trong co cé thé thay 1a 0,3 mm.

Két luan

Siéu am v&i tan sé cao cé thé khéo sat cac ciu trac than kinh rat nhd, xac dinh dwoc vi tri phan nhanh than
kinh van déng tach ra khoi than day than kinh chinh, vi tri nhanh than kinh van déng di vao bé co va phan bé than
kinh trong b6 co.

Ttr khod: siéu 4m, than kinh védn déng co, sw phén bé than kinh trong co, than kinh co bi, co nhj ddu
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