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Spine surgery has gone through rapid developments in the past ten years. The advent of sophisti-
cated spine instrumentation and technology is enamoring spine surgeons with new techniques, such
as minimally invasive approach and lateral approach that could only be fathomed a decade ago.
Spine surgery nowadays demands increasingly on surgical precision and good outcomes, it becomes
more important than ever for spine surgeons to survey the anatomy of the surgical field in the finest
details in order to achieve the greatest surgical results as well as faster recovery and return to function
for the patients.

This book, Anatomy Atlas of Spine Surgery, accentuates the anatomies that are in concert with
the surgical techniques of spine surgeries performed from the base of the skull all the way down to
the sacrum and the sacroiliac joint. The authors give very extensive descriptions and illustrations that
basically cover all major spine surgeries with instrumentations using different operative approaches.
The added value of this book is the many high-resolution pictures of operative dissection, cadaveric
specimen, and intraoperative imaging that clearly illustrate the relevant anatomy of various spine sur-
gical procedures. They allow spine surgeons to “reconstruct” a three- dimensional anatomical
view in their mind when performing the surgery.

Spine surgeons in training will find the materials contained in this book instructional. This book



is a must-have educational tool for spine surgery. To the established spine surgeons, this book will

serve as a valuable reference, a jewel on their bookshelves and an asset to their career.

fs 12

John Hsiang, MD, PhD
Seattle, Washington, USA
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vertebral artery
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C1 nerve
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posterior branch of C2
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transverse process
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body of mandible
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submental vein
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submental artery
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anterior tubercle of atlas
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the middle ligament of digastric
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iz ”ﬁ—Fﬁ% stylohyoid
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posterior belly of digastric
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digastric
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superior thyroid artery
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superior
laryngeal nerve
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external branch of the
superior laryngeal nerve
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hypoglossal nerve

fagiFL AL
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thyroid sternohyoideus sternohyoideus
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sternocleidomastoid
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supraclavicular nerve
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clavicle
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accessory nerve
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hyoid bone

HEBH

geniohyoid

TEEBN

mylohyoid

—EHL

digastric
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submandibular gland

HHETHRX
marginal mandibular
branch of the facial nerve

MAEME

transverse cervical nerve
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external jugular vein
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great auricular nerve
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lesser occipital nerve cervical branch of the facial nerve
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inferior laryngeal nerve

—RERNETRE

anterior belly of digastric muscle

nEBA

geniohyoid

TAUT AR

submandibular gland

=8

hyoid

BRRE B AL LR (D87
superior belly of omohyoid (cut)
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superior laryngeal artery

FROIRAR _E =Bk

arteria thyreoidea superior
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sternohyoideus
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trachea

Ha gzl R

sternocleidomastoid

YELwE

supraclavicular nervus
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anterior belly of digastric muscle

SE FARBR

trachea thyroid

R B

thyroid cartilage

AEBM

geniohyoid

85
N

faE &S

sternohyoideus

MR IR

recurrent laryngeal nerve

FURBR T a1k

inferior thyroid artery

M giFL RAL

sternocleidomastoid

B LWE

supraclavicular nerve

Ele

accessory nerve

Pl 1-3-9 PSRk 2 gk (408 5, b o Afk mi 6 )

— Eahfk

tacial artery

E X

facial vein

HETHE

hypoglossal nerve

TNk

carotid sheath

HEA#ME

great auricular nerve

HEME

transverse cervical nerve

RGeS

accessory nerve

MR ERESIN
external branch of the
superior laryngeal nerve

W% _E Rk

inferior Laryngeal artery

TR AR

submandibular gland

T R Rk

submental vein

AL TERX
marginal mandibular
branch of the facial nerve

MR EMAERX
ramus internus nervi
laryngei superioris

FURAR LBk

superior thyroid artery

TEME

transverse cervical nerve

BEA#ME

greater auricular nerve

ez

lesser occipital nerve
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digastric muscle
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geniohyoid muscle
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hyoid bone

BEEEM

omohyoid

FRRRR _E =Bk
superior thyroid
artery
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sternohyoid muscle

=
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trachea
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the middle ligament of
digastric muscle (cut)

R

hypoglossal nerve
EHafbk
lingual artery
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carotid sheath
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external branch of the
superior laryngeal nerve
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sternocleidomastoid
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[E mEEEN

sternohyoideus
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RIREE =58

trachea omohyoid hyoid bone

FURAR £ =Rk

superior thyroid artery

Mg b3 EIN T
external branch of the
superior laryngeal nerve
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sternocleidomastoid
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transverse cervical nerve
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mylohyoid

#mEEM
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anterior belly of digastric

_ TEITAR

submandibular gland

MR B2

superior laryngeal nerve

EHafifk

lingual artery
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hypoglossal nerve
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digastric tendon

EELS

facial artery
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ER#E

great auricular nerve
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internal carotid artery

Az Bk

vertebral artery

M

cervical plexus
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ransverse process

HERkk —

vertebral artery

TXBET —

cervical sympathetic trunk

B

brachial plexus
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tongue

B E4EAL

pharyngeal constrictor muscle

SkACAL

longus capitis

E AR

the 4th vertebra

TAAL

longus

Hefel &

intervertebral disc

HEN K

anterior longitudinal ligament
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the middle tendon
of digastric muscle

EFETHE

hypoglossal nerve
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posterior belly of digastric
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prevertebral fascia
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hypoglossal nerve
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hypoglossal nerve \
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hypoglossal nerve
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tendon of longus colli
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hypoglossal nerve
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vertebral body of axis
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rostral
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spinal dura mater

HRAEAR A

vertebral body of axis
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hypoglossal nerve
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BIERME EHE

vestibulocochlear nerve and
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s trigeminal nerve
facial nerve

R
glossopharyngeal nerve
Rz
abducent nerve
EEHE
vagus nerve
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occipital bone(cut)
ke

accessory nerve

ETHE
hypoglossal nerve
HERN Ak

vertebral artery
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the posterior arch of atlas{cut)

=
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*ﬁz_ij]’ﬁ( posterior atlantooccipital membrane
vertebral artery

C2Ex

posterior branch of C2

EEE

spinal dura mater
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ligamentum flavum

- s

cervical cord
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=X#HE

trigeminal nerve

AIESRIE BHE

vestibulocochlear nerve and facial nerve

EHIRME

glossopharyngeal nerve

R¥EZ

abducent nerve

HEME

vagus nerve
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accessory nerve
¢ b 4L

tectorial membrane

ET#HE

hypoglossal nerve

C2ig%x

posterior branch of €2

BHES (U1#7)

the posterior arch of atlas (cut)

HER Ak
vertebral artery
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cervical cord
EHERE

spinal dura mater
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BIRESRME EHE

vestibulocochlear nerve and facial nerve
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trigeminal nerve
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glossopharyngeal nerve
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abducent nerve

o
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vagus nerve i,
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longitudinal ligament
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accessory nerve
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transverse ligament

A

hypoglossal nerve
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alar odontoid ligament
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cervical cord
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the posterior arch of atlas(cut)
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vertebral artery
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WRKH

apical ligament of dens

P
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odontoid process

HEAEHES AR

pedicle of vertebral arch of axis

ﬁww//

vertebral artery

RIEMHESR

vertebral pedicle of atlas
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lateral mass of atlas
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cruveilhier's joint

MAE

cervical cord
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[UDFEAR]

rostral

BESMRHAL

obliqus externus abdominis

Pl 4—1-2  JEEMED A5 AR B HE AR b
HOHEFR2HERN T4 5MEEERL, BAEHZ I KKK KRR Ik ERLALHE,

MA T AL TEAMNSGZL (H4-1-2), VI B AR o B R TS R B B BRI B
-YIF R, KTAR, EERFE,  HE, BER.

WA EFREEERS, WESREEESE
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navel

IEE LA

sheath of rectus abdominis

SiRE

arcuate line

o mu

tendinous intersection

REAL(RMEFF)

rectus abdominis ( both sides were cut)

AR

obliquus internus abdominis

REAENE

lateral margin of sheath of rectus abdominis

HERME

segmental nerve

BE?I\%#HILEB%

osis of obliquus externus abd

PEEET M

inferior epigastric vessels

HERR % ME

superficial iliac circumflex vessels

SRS

internal pudendal vein

LLES

spermatic cord
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W, 2WE TR #E,
LR RN B, BT EREAETF

EERESEM (H4-1-3):
FoRTEALALE 548, W RBERREENHHE.
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&R AL 3, HE S AE B R BT Roe B R

Ky
rostral

BERRAL

obliquus internus abdominis
7R i
fE F0 BE S A ALAL AT 4
(H4-1-4), EEELTT

iy B 9 AL
Bl 4-1-4
PIIFEAMRHIL
rostral
BEtEAL
musculus trasversus abdominis
< EHTHEAABLALL BB LB

é’& (—“T/—»/f‘j' j“ })}( H-k‘l:]] o ) sheath of rectus abdominis
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K

rostral

8RR SNBE A

extraperitoneal tissue

« VI BEAR AL KRR A
B, © % MENEW
(E4-1-6) . M4 A fE3E
WHELESBEBEERR
I, VIR R R EE
TERGEE.
TR RE A
., EYVITIE# A K
B, AEMBETRAK
AL EBEATII

Pl 4-1-6
DIJFRE AL

3 s
ki
rostral

FETIAL

quadratus lumborum

R

psoas major

FEARRILAS R

psoas major fascia

- G2 B R S B B
mEAMNAE, R
FE B 1254 % R
(H4-1-7).

BT

lumbar sympathetic trunk

P 4-1-7
e B KL
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N
kim
rostral

T phiEsal

external intercostal muscles

i
I IR

the 11th rib

——— BESMRAL

obliqus externus abdominis

e

ilium

Pl 4-1-8 BRI ARSCAR ] (BEAMEHIL)

CHABAL: MAHMETTESHNL. T4,
Bk TR AMIE A, ALAEF AL
HEAT, EREREE ALY, SHEL. ¥
BAY TRREBHTENSEAFRE, L3
BLK B 8 5 AR M R R BT, o ALK B
EEEMKEE —AWER, TR TR
FE KRR, EAFE AT A AT
EHBE, RTF2AMBASENLFEET
B, TN R B WAE, FEPL
WA EN TN, BEOMKE TR TFEMN
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B, RBEAHRE RS, LREEHNS
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SET
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rostral

BISEAL

serratus anterior

FESMRLANL (UM ) ——

obliqus externus abdominis cut)

£l

the 9th rib

Fhigl ShAN

external intercostal muscles

BT %4

subcostal nerve

BRI —

; ’ = \ . " \
obliquus internus abdominis N 4 \

fhia) in &

intercostal vessels

BESMRANL(TIBR) ——

obligus externus abdominis(cut

BETHE

iliohypogastric nerve

Pl 4-1-9 JEARDILES (BAMRIILEDIFR)

CHAAHAL: BEMAILILA B A AR T AN RSB B AL 8~12 B I Y4 K
AT, WHEASHILE, REBMATEARESE L. $7~2BHSHML BB THZUALL
w3, MABAA ST EEITEHE AR REMN RGBT H2RBIRA 245
W23, —RFRNEHETHERE, REBH LL®; MTEMARHKEW FHREAX. B
WS GBI LA T3 RRAMM T AR B LSk, METHK. BRI, EEEDRK
Wik, RESFEDR—EUHELE, WTE FEEARER, TEEAZEHESIVA, Hi
WERE SR A RY, RETHEATH LES BAEFKREHME (H4-19)



BESNRLAL (1187 )

obliqus externus abdominis {cut)

FERAAL(T7F)

obliqus internus
abdominis (cut)

BESMNRAL (D7)

obliqus externus
abdominis (cut)
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‘ rostral

BISEAL

serratus anterior

$£98

the 9th rib

BhiE S

external intercostal muscles

Bhiel A AL

internal intercostal muscles

\\MMME

intercostal vessels

F1E(BE)

the 11th rib(periosteum)

MTwE

subcostal nerve

FEAEAL

musculus trasversus abdominis

Pl 4-1-10 REREALAS (BSMEHIL, BEARHILE DIER)

- MEAERL: BEMEALA MR, A BRI
WA m 13, BT, THEEMIZL S
ThRE. BERNANEEEN_FTEHETS
W, EHEIHENEAN, EEENIAERE
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rostral

Bhigl ML

external intercostal muscles

BESNRLATL (T87)

obliqus externus abdominis (cut)

F0M(EBR)
the 10th rib(the periosteum was
removed)

Bnial AL

internal intercostal muscles

Rfije) &

intercostal vessels

BEHRAL

musculus trasversus abdominis

2 11 fhfhER

the 11th rib bed

BARMAL(TIF) -
obliquus internus abdominis (cut

BT #E

subcostal nerve

FEE A AR

transverse fascia

AESNRHAL (0 7F)

obliquus externus abdominis(cut

Pl 4—1-11 SR AR ) (BEARRHIL. MEPRHIL. MEREIILC BIFR)
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T8, HeIURE MR N A0 I E AL AN U 4
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MXA —

pectoralis major

BhiESNL —

external intercostal muscles

FI0FN(EEE)

the 10th rib(the periosteum was removed)

AhiEmal <

internal intercostal muscles

AR

peritoneum

PEARRN (T ) —

musculus trasversus abdominis (cut)

FERAAL(LNT) —

obliquus internus abdominis (cut)

BESM LIRS (V185) —

aponeurosis of obliquus externus abdominis (cut)

Pl 4—1—12  JSEREMN A5 HH R i
= AN K B A 2

BERE (E4-1-12): HMEATAMESN R A E,
TTRERTHEE, B TEETEENERE
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ki

rostral

- BhEmg

intercostal nerve

T BhiElmE

intercostal vessels

T TEE

subcostal nerve

5 11 BB

the I1th rib bed

BEfE TSR R AR 2

iliohypogastric nerve and ilioinguinal nerve

N BB ()

transverse fascia(cut)

(HERIE)
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rostral

BRI

psoas major

RERD Ak

lumbar artery

EgEg —

lumbar intervertebral disc

BigE

vertebral body

BEBTF

lumbar sympathetic trunk

B 4-1-13 B HHEAK
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T RO R R ROR 5

*

ERE SRRk LETMA RRE

left common iliac vein superior hypogastric plexus ureter

9_ b
< ¥
rostral

R B

right common iliac artery

BAH

psoas major

T EERWE
genitofemoral nerve
RRE -

ureter
- RSBk

lumbar artery

BESMNAK

external iliac artery

T ERREEh

left common iliac artery

B Ak

left internal iliac artery

BRERE —

right common iliac vein

> L5-S1#EjE#
BEA BN L5-S1 intervertebral disc
internal iliac artery

B IE 3k

median sacral vein

BEIE PNk

median sacral artery

S EERSMEBK

left external iliac artery

fE R

peritoneum

Pl 4-1-14  JEBS ) HHOK fi 41
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ES

abdominal aorta

GRES A |

right common iliac artery \
\

ZRE B Ak

left common iliac artery
- Y e
BEIEPanfk —

median sacral artery

[GRERE -

posterior peritoneum

K 4-1-15

cBRET: HISAHEFREY
LTHEHEGEANZE, AEMAGEREE (B
4-1-15)4 W%Eﬁim%mw.ém%mT%
Bl E, M2V HNEKE T EMEELRA KW
MAELER, EMNEUILZ 54K FHHEITRIE
£, Bafla ARy EE L IRTEE,
&

1

AXAK,

REFEWEABEGE., BEXRETHLETA

| FRFENEFT, SHXRTHE; HTE4%

e JE o, TR A B R b M B T

. EXRTZEABTRBELHE, K& TH

o REATHBREIE TR, SAF AL
AR

rostral

L Eoms

lumbar artery and vein

- BXHL

psoas major

— BXRT

lumbar sympathetic trunk

BIRE

ureter

T LA-LS#EjE) &

L4-L5 intervertebral disc

— EEk

lumbar vein

LR S EK

left common iliac vein

ZRESNEh Bk

left external iliac artery

—— ERMHK

left internal iliac artery

TR T

- BBk (H4-1-15): ABEEHRNEZ, NE

E 2Rk E MM X AR K 45, AR AR R AT
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diaphragm

i@ T =ik

inferior phrenic artery

FETTAL

quadratus lumborum

PR T

lumbar sympathetic trunk

FE =N Ak

lumbar artery

FEM

lumbar plexus

M —

sacral plexus

B -

rectum
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N
K
rostral

iR E

subcostal nerve

FERHL

psoas major

JiGIEGEZTIN

anterior abdominal nerve plexus

HERHE

genitofemoral nerve

85 B EN Ak

common iliac artery

B8 S ARk

common iliac vein
S EEETM

superior hypogastric plexus

T~ Bt

urinary bladder

Pl 4-1-16  JEIISE )i fie 1

EFEF k. MTFTI-LAW AN Y, AR E
DB ETHES K, TEUXKTFL2 A, A
B RB Ak, EHHENEALNS6°, Mo XM
SN BE B R T AR B 0 B T e A2 2em AL, FE E B0 Bk
K 14~15cm, SEBFEY H3em, KA AR, +=
fa KA (N) R EREL, B AHLI-L4,
HWA TR, EMAEBELSERT. B E5 K
AEXMR%E. FHETTI2, LIALIAKF, 24K
AR EZ, HERT. AR L3
Fk, A T &k, £LI, L2ML2ERTF, 2
PAMZMIEET, WE LRy S K. &2 ki
ZH O (HIME) Hhk. W, TEEFH RS L
Y hb KW — xR T b Bk, % W L1-L4 AR i 7
K 19wt RE B fkcAn AR B E B ik XU BE Y —

IE 3 ik

s T M TLALSAKTE, A, HH LS
JRICATI K. THAAN T BE £ k&M EAT,
ZNERKATROBEBRILFENRE, EX
HECE. THRERTEAR., BL, T8 X
P, HEA (RIFE) #hhk, (D) BRERSE
MR M, EHEMEER. AR, FEX
BRI EF BT, ZMABEE5 Bk, HM
5HBAN., Ak E. AEFEE LR,
HEXEEAMEBER. Bk, #2AL (W
H) Bk, FE LRBRAERKEEM,
-BEL: ERAMARERENL, CTRA. A
il £ 5k L BT, WME ERRZ A,
GTERETHHAE LA RRTEAE, HiFS L



238  HFHE BHINNFRBIER

INAE, AT EWRRMET RES B4
Ko MEANEH —HRANEBEHEYT, H#X
RENBEAMBETHF%E; LTHATHRR
H, REFREFET, BEXRENBEDAHZN
T A%, o, BEXRTHEMAMET . BN

REMEMBAMNREHEH T2 XS5 URBEE
ho BAERMFE 2 XS5HRBA, A,
BA, A, BAFBARL, TAZE, #4247
W Bl 4 i o B K AR

[7h&5]

< WL AT T 8 L1-LS MEfAR . HE Bl & 09 A4
M.y TR R Ta) B i A F e, L5-S1AY i
BEME .

+ TEE GG 0 o0 3 B S BRI Bk oy L, R
ML, A 55 G A 4L e sl — /N
BN J5 P8 K.

o FEHE I B S i A T A4 A L 00 o A AR 1] 25
M R, PO FERE AT DAt T F AR $AE, T
DA Sk G M A BT 5 TR VR0 5 P 2 SR b 28 A ML

- EPRAE . LT b2 AR B i 26 5
LS 3500 S B A B 1 IR e, AR X
SEf A5, RERA

» AP AR PR 9 ) RE A BE S A 405 PR A O
(At 3 e DR A B AR A L A SR ) A0 2 4 g PR
EAEAE— MK 1, o] LUK 4 S Bt 0 6 i PR A5
#E [a] SMI]

o A 0 £ B DR A A AE R AT TR SRR R 1 2
S, BEEER RSSO

o I R AR DO IE T L2-L4 15 By Rl 28 i i 28

5 %

(1] BT, 2RI BAREMESMR: (M] . il 2R
AL, 1995: 157-161

(2] =3, BTHEMAHETFRARY (M) Jbat: AR%E
[ AL, 2007: 164-173.

FHEMA TSN (FEN) TEAHE shknn 7
ETT- .

- LT AT R e, R 2
1 YRR D) RE B AT UK B . IR N
CIRPR LT 4, AR IR AL, AT RES 3L
PR B A 1 RS A AS B AE

o AN A B PR 5 PN O it S E sk, Pt
ARSI, WM A A PR o A A BB R 28 i
D7 WHEAR T R bk, P AR A I, i AMI A
PR . AT R DV AL, HAEHr ) B 2
rh i 1k P A SR 25

AR A Z T L3 o2 L4 R R 5
KL, B L2-L4 B FAR Sy it i 2

o B BRI 2 A A T IR LA 53 1A= B SRR
AR S, B T OB A S S AT N, R A
W AN, IR HILET 4 7 11 8% R L LA 28 5%
ECAFE A (A FIME ] 28

o A AT ARG Az 5 IR 28 2 IR LA R 43
LA E XU EEEA TR, BRI

3C K

[3] Bernard F. Morrey, Matthew C. Morrey. ‘# £ 75
AREARNE: HETFARAR [M] . ZIE4, 5O
T ALTREEEORIREE, 2009: 324-326

[4] Susan Standring. Gray’s anatomy the anatomical basis of



L10]

clinical practice. 39th ed. (A% [Cfift#2%) [M] . TR Hf
M, PR dEnt: dEaURSEBESE I RS, 2008 817-881.
Thomas R. Haher, Andrew A. Merola. T F 4Bl A
(ML SEREET, PR bRt AR T RRAE, 2004.
220-224.

Bergey DL, Villavicencio AT, Goldstein T, et al .
Endoscopic Lateral transpsoas approach to the lumbar
spine [J] .Spine, 2004, 29 (15): 1681-1688.
Blume HG, Rojas CH. Unilateral lumbar interbody fu-
utilizing dowel graft [J] .
Neurol Orthop Surg, 1981, 2: 171-175.

Chen Z, ZhaoJ,

sion (posterior approach)

Liu A, et al. Surgical treatment of
recurrent lumbar disc heniation by transforaminal lum-
bar interbody fusion [J] . International Orthopaedics,
2008, 21: 197-201.
Christopher P, Ames, Frank L, et al. Biomechani-
cal comparision of posterior lumbar interbody fusion
and transforaminal lumbar interbody fusion performed
at 1 and 2 levels [J] . Spine, 2005, 19: 562-566.
Ueda Y, Kawahara N, Tomita K, et al. Influence

spinal cord blood flow and spinal cord function by in-

[12]

[13]

T e HER R 239

terruption of bilateral segmental arteries at up to three lev-
els: experimental study indogs [J] . Spine. 2005 (30) :
2239-2243.

McAfee PC, ReganJJ, Geis WP, et al. Minimally
invasive anterior retroperitoneal approach to the lum-
bar spine. Emphasis on the lateral BAK [J] . Spine,

1998, 23 (13): 1476-1484.

Michele A, Krueger FJ. A surgical approach to the ver-
tebral body [J] . J Bone Joint Surg Am, 1949, 31:
873-878.

Molinari, Robert W. Sagittal plane decompensation
[J] . Current Opinion in Orthopedics, 2005, 16 (3):
148-151.

Moro T, Kikuchi S, KonnoS, et al. An anatomic
study of the lumbar plexus with respect to ret roperitone-
al endoscopic surgery [J] . Spine, 2003, 28 (5):
423-428.

Vikas V. Patel, Alpesh Patel, James S. Harrop,

Evalina Burger. Spine Surgery Basics [M] . Berlin:

Springer, 2014: 3-13.



240 HEME EHSINFIF AR ER

Sk —= —HE

MEEHE I Oy i e e 22 HE ] SLIHE ]k 5 AR

[HEik ]

REEAE F5 7 A B ELEE J5 1E vh ABR B S M %
FER TR, SR, B, e
WA . MEAY; PR, LRAnkERIEL . AR
WRMER G 7. EEEH T UL R AMEHEAE, HER
P ZEARAE FIHE LA, A R A AR
A, HESHVEED, Ak okt & B g DIsE
DL R Ge f BR 4 . Wiltse TARARE (HESS L]
BRARE) BAFAREAERS, KAL), FA
A, e, SR, BBE AR EA R ]
f, MR DRSS, N TR HE T . I ]
ZEHE . EHEN] 828 HE BIIE . IEMEST A .
HEM AE S FA , 5 THE N, B s
(1) —Fp S T- /tt A

1982 A4 T ZEME ] £ LA S IEEAEATE ]

Harms %

il ¥+ (Transforaminal lumbar interbody fusion,
TLIF) 975k, TLIF ER28% 4 —ff1 s HEMm B,
(A 5 P RSB el A AR 2R 2 e N2
P, SERAGEL, 0] L2 SIS 7 el
25K, IXSEEOR 1A HAMIRS TLIF £ UG4S 34
oo AR H T AXHPZME I TR R, f4SE TLIF
PAESNIERAE . EEIEN PG IS Iftalpes
AEARAIIEHERS TP, (R BAIEH] T2 19 Bt

5,1, TR GOREIR RS . ik, JFkk

PR TLIFEOR,, RHMEGRIR P AR, $544E
Ixilﬂléﬁif/ifﬁTLlFl}\W IR EMIER 73 T 2 K1 I
FHABHERR, [RIZE RO AT T — 4, EARER
Tz, OTRMR R SRR P R MR
TLIFEE AR LT T2 RIEHER T P

Pl 4-2-1
WEEHE I 75

v 7 A



S AT s S oM LR S R 241

P 4-2-2  JEHMENG 5 EE VI

HREFALE, EEFARRBAELEID (B @ HHEREEDCAUFEEZNRE.
4-2-2), . -YITTEFEHE, DEERAA. EEFEHRN
CYITT . K TAR, REEEME, BB L FORE B e B



242 FNE BHINETFREIER

BHOL
erector spinae S

N

e Ex -

dorsal branch of thoracic nerve

BRAL .

gluteus maximus

BANEHE —

medial cluneal nerve

Pl 4-2-3

.
=
W

X ARG RE A R, AL oo BT DL R AR
EENBRFEFLNF, FHiLHHE
'W%w (EH4-2-3). HER R £ EFF
TXFHACEEEM LSRN, BEF ERAAR
ﬁ%f%%%&ixmwm THIREFHEMN
URWGEAY, RO BT ERARENERH
fiL ; ?ﬁ%"ﬁa‘ffﬂ%#ﬂfi L E = A& % £
CARBEMRBELH, ca84T BN
BB RESE, ETHENESFAMA, AU
R #R 1k B 2 %”,@%?T%%%imEW%
ﬁ%ﬁ%%%ﬂ;&ﬁﬁﬁ% ERRXEREY
W, P, e EREMBEXT AL, BE
%\%ﬁ#MEW.ﬁm\¢\éié.%%
#. RIERE E%%%%%,ﬁiﬁ&/$%ﬁ%
REE, RENE RN RE

=23

‘4

ik )

1\1(@
ku 1

ffi.
R

dir
‘;u

5%,

A

=
AN
—A
AN
i

—
=
e
S
I
IT1
b

@
rostral

FaH A B

thoracic dorsal fascia

dE
B AL
latissimus dorsi

_ EEm

. .
s thoracolumbar fascia

BRULAE

gluteus maximus fascia

TR I A K fi 51

MENIMNERDATEERR; RESRERS

ﬁfﬁuﬂ&ﬁmﬁﬁﬁii.ﬁzﬁﬁﬂ%ﬂ
BEWNZABEN. WUHTFREPE LT,
Lﬁ%%m%m%i FﬁW%%%#%%%
Mw“”W(WL% YL T YRk
f@.%mﬁ%%ﬁ%ﬁ QB BH. R
2 mﬁkvﬁff zw B T F R A A
e S 2 A

m =

A, WHEXT RN, B EEE R,
WHAEE WL, B AR A A R
WE, WERBAH,; A£L4A-SI K, HETHE S
PRI EMAEERE



MMEER

dorsal branch of thoracic nerve

FITA

trapezius

HiEh

latissimus dorsi ™\

Pl 4—2-4

-%mm<@¢;m- T Ao g B 5 A ek
KT, 2EA=ZAK, LM 7 ILE S,
u@ﬁﬁﬁTéﬁ%ﬁﬁ%mWﬁﬁﬁ DRIES
BA; AdRMEREREEREERMERR, K
TR, LA ER G RH NS

i 9 % i u%<ﬁg>,W$4“mﬁﬁaT34
MR SMU, SREAAENAER X, AN
MARKLEBEREFTALTE. N8 L

ST WERRERT 7 R B M) F LN ) i 243

rostral

& kE L

il o g 2
B ALAL B A AT T R
TR A /NG, RN T AU %8 F A
ZRAEGENRAES 2T, %A= AN ZHE
i, HEBEZEAANL., FENbBkAELE

% Co-CeH T WA LE, ZMEETTHE

CFEN, MK o XA 2 13cm 3% 4
23X, MZfnifte X —RAELT

¥, BArES, ZEE WG
KEMEHE, T



244 FNE BEHSINEIFAREEER

zygapophyseal joint W 2 ﬂ #r%

\ interspinous ligament
\

B E M5 =

posterior branch of lumbar artery

WM

supraspinous ligament

BHEEXAME

medial branch dorsal ramus of spinal nerve

N
ki
rostral

Pl 4-2-5 JEERG WA, MiEfppes

R RREEETRRR LN ERA S
REAL, RECTHRE, ETHFHE (ZHHF 1L
TLIRR#H & 22%, It TLAKRRH &73%, £T
LS R# k5%, E4-2-5), M Eam# 2 mELH
B, HEN, SRNGEN (BE) $B24%K,
D3 REEFEMG2MARK, BH5RETH K
BE—#2; PEER2FINRK; REHH3E
ANRR, R RE T B 9% — &= AR 3 5 By
TRHEABEIEME. REFE 5 REYH b5
WEEXWHERM MG, ERBERNAL, —
BZF MG, TEITHMEEEANFR, 3R
BRI ESETERE.

EMERE MY RWE, EWEAH, LT AL
MEAMEGEMRRWARBE MR ZH, W&EE
MW, EFBATHRENE, EBRE; £L3
MNEERER T 2N 42, ET2ANEMHE RN 24
3E (H4-2-5), HERRBAEEFHMNH & WL
T, REAMHHRGSENENER. EHRH2

RERKHMACHWER, UTERAR, EAETMW
HEFERTNRETT, T35 2EKF. o
B B R S 1 B SR A

| EHETHEANNA, FEE Y B
%, BB KA RS A R B &S Cobb M T
FHEMETRAEREN, KA EEEALE
W, b0 AR B A R
BHEXTRATHHE IR RIERHEEE X
WAl (H4-2-5), MEFAFA4E, »4
THEXTRLEABNEN, LENMTEARY
“S" T, UWEALEAINET 2 HNIK: AR
HWEFFEEND, K “S” BWEINTHNE
FHEEMK; LTELEEN, WK “S” BTk
o E T BB EENR; FHETREREN
HEFEEH O EZEME D HARNE, TERM K
“ST BWME2NT W, KASHEIXFT . K
X, 2RV H, MEXFEIXT X, XMHEHT
KA mARERS, EHEESH AR E Y



(3]

ST NEHENS U7 B S e pfla) LR TR R 45

GwEm LB ARG, BEXTRATHEAAL., HE (H4-2-5, HFSZHNAKE —EZE M E
PR LA AT IAME XN XXE, F BERR, £EKIETEFNNRE, KE5H

HEEWHRYEDS, HSBRFEAH. BRAR, EFALINFRORE, HRALE
SRR BEAA. ERAASRMAK. £ RE. RAEN, RABREN, ARl it

MR TRE, NERERR, #m LAy TrL- I HEFNERSERNESL, HRERKAL
M, ERBAHGARALHZ RS MERR, FR BREAMEF
LA 55 3N IR, B A LA 29 95 A 1~2 M 4R

L4HEAR

L4 vertebral plate

rostral

B 4-2—-6 EHEIEHG S
R EFMFELHE, TERERLETT FTEFETIE, WA THATYHLREE LM,
70 K J8] # 77 CREERMH AT RETAM, HEshiEFH
VIR ANERR M E L, TREER HAREFNA, LEEHEEFEH (H4-2-6)



246 HIUE BEHESMELF AR ER

L4 #ERR LS EXTR
L4 vertebral plate L5 superior articular process
\ /’

% ®
rostral

Pel 4—2—7 22 ¥ B b I o o s 9T AL PR Y B
TFTREBABNMMES R L2 EEERE, 7). WLEYRTATREYTHEESRE, HGH
W e EE ST AT RER R (H4-2- #. wERAESAERA (KH4-2-8)

if

LS EXHR

L5 superior articular process

;L o
< 4y
rostral

P 4—2-8
R JD R R B 4 e i e e BB TS F A TEE BR A AL  TR R M R



ST MRS T R R LIRS AR 247

L4-L5 4T 43R
L4-LS annulus fibrosus

rostral

E ot

Pl 4-2—-9 b &% MBS g okt [l 2%

cFARREEFHERTEXATRX TN EX T 4R, LAWERTEAET RS TE HAE
R, MggEENT, REMREMERE (B FEIL, TFALEE

4-2-9). ' BT MK, TR EE B ERIY,
R BEMAEE, FEE, ERLUARTELET RPTEHER



248 | HEME REHIMIF AR ER

ARt S AR e,

thoracic vertebral pedicle

HEE RERAA

internal vertebral plexus

MR ——

intervertebral disc

FEHEHES AR

lumbar vertebral pedicle
EHERAIE

lumbar posterior longitudinal ligament

i)

ilium

Kl 4-2-10

EAFH (F4-2-10): ALTHEKETHEENR,
METC2ERFZMBNMER, H5 LT WEEE
SE . FE AR R Mk ORCEL TR ON BT A I E Bk A Y B Rk o
XA FERE, LTENKN TN SENETHE
. FERREEAERN AL, FATEEE
WEWR, FHEELE, MHERNELRE, Lk
B 3~ NEIR, TR B A A AR
Mt E M WA, MBI S M A AR
BRI, BTRENS2@bA, HERRE, B
BREMmEE,

“ MERERK A . o HESN R A FrAE B BK AL, 3F
HMEERBETL2AWNEERMIRBKAAMEEL
R (E4-2-10), @EAFRACLTHEEZ, &

_ Sligtth

-~ Sl vertebral body

Jis N i 1]

B F—MERNERAR, THAEEEN
o, EHBELET AN REREREKNE S, H
Bk A BRI LA By Bk, EEY R

TR Mk TR BB BV ER R o M AR AR BT AR

BN, 2 THREFTRSERREZE, HEEE
J oy T BE A R R 0O R Ak A R . AT A AR KR
TR A N, KB R HAT 8 B
A, REREEEG R BAMLTHES g
THERE. AUZEAYEXHE, £AEMEE
R AR N e TS Rk 3Nk R
L, A ot Al [ LA AL 2 A 1A AR Bk DR A
k. RbiEEE MK . RERE MR BN AR, TE 54
SRk AAH TR R,



B MG R TR A A 249

K

rostral

el 4-2-11  AbBRARE ] Bt

< AP HER RHEATAE . BT AR EHIHAT CHREHMEREAY L EMEEATHEE S,
WE, BV BRBENXTREAT, B . M THAZX SRR IBRTHNMNERENRAG (H
] £ 7 i B 4-2-11) .

HBR
transverse process
PR 2R

lumbar nerve root

HERR
vertebral plate 5E‘§ﬂ§
spinal dura
EXTHR

superior articular process

=)
L5-S1 #je] &

L5-S1 intervertebral disc

BE

ilium

P 4—2-12

EAERRER AR, MEI LS A PEAS
Tk - PTHER, EEESAENHERERNZARNBREY “Z2ZA",



250 SWE BHENNIFARBIER

rostral

Pl 4-2-13  AbPRAE ] Bt

-ARERERBAEREZEHEAAMNRY, ¥ FHELZRERESEXNR, B %R

FRTIVIFer 43, AEadE. $E. K71KK  F@, ZHdhn (E4-2-13)

rostral

P 4-2-14  RLAHER]RLES 2

cHEL KN EASBENEEE (H4-2- ~HERARERASIZHENERNRTH L, NEHE
14) HARPXEHEME



AT NEHE IS s P LA ) i £ AR

2l eS|
i F
bk A

([54-2-15, H4-2-16)

Pl 4-2-15
FEL HfE Lk 2 2% (X ZRAE
)

UNNAMED

¥ 4-2-16
FAHER b A (X 2R
A F)

251




252 HNE EHSMITFAREHER

NS
ki
rostral

Pl 4-2-17 & U B8N 346 32 8 o A T B 7 e

CRAEMENEEREFEERHATWE (H4 UREBEENEZEEGE, TUEABRAHAE
2-17) . HERmESRAA THERS, 47T BbH.

[/ ) TLIF ]

/NI u TLIFY] B %4 (1 4-2-18),
ATRTRXTTBRM, TEUFET
HHE.

- XU T AT B T LA B Wiltse N\ B B 4T
REKBENETGREL,
CHUELBEXTRAFE, TERIK4L
LA, AREHEGFHGEE,
CHABREERYE, AEHETRE
FANEE, BAAETREZ.

P 4-2-18
/N1 TLIF § 11




T NG T R R LA RS AR 253

R R R RS BRR R

superfacial layer of thoracolumbar fascia deep layer thoracolumbar fascia

K

rostral

a1 AR, KT, REE, AREENGE. BENGHATAENAENE
AINTLFMIN 5 Foom s %4 R (H42-19),

LS-SI XHRXT LA-LS XRET
L5-S1 facet joint L4-LS facet joint

rostral

B 4-2-20 . EEYRINEMTFEYSE, RSB RENFSBENNER, EEERK
AMIATUFEE | Resxe ¥ RER (H4-2:20),



UNNAMED

FHE BHEIMFFABIER

[TLIFEAR]

k] 4—2-21

FEAHE S HURET (X ZRIEAT)T)

b 4-2-22

HAHE S HURET (X2l h)



« g rh, Cloward 58 A B G e H 48 R BEHE
AR B A 1 il & A (posterior lumbar interbody fu-
PLIF) (ML

» PLIF 28528 i K DI SR A0 ME AR 1B BSOS B e
I (1] 55 A 2 AFE 1] 25 52

» PLIF i FHY ARG, b A s R 1 A
PRRS | TEHE N S B0 99 191, PLIF fil
] Lk ] 85%~100%..

« PLIF (1% Jmy PR AL 45 A v il SEEHE M) 72 i HE S5
LR B, BOHE 55 WUAR 5 — 5 8 B 1 2K i 28 0k
AR TSR, PLIF 5 VIR M £
MYJ5 5 4k, QnAfiEd . HERDNSCTTAE, &0 1 H
55 1 WEHET B E PR

« PLIF 75 ZE0E A0 i b AR A T— 2 A2 hor, 386
T B2 G5 MR, Hen T B A R
MR TS R LR AR

« TLIF fil PLIF 1Y A )5 VAS & ODI 40545 I B ¢

sion,

M I i e LI IR SR 255

3
|

et

* M1 T PLIF 7 AN DD BRAE ] 48 . AR S il & 4
(&14-2-23), B4 7 FARM ] K im b, w3
RAE (U A A 28 FRE B 0 7 1) P e i T
TLIF.

* TLIF K2 HUIBR—MI B AL S5 74k, OB Xt
Mzt Aey T AR S5 AL 070N L A Bl I A 0
I NG DO 0@ o7 2 AT S i 1 s € g
SEPEMAERE, BB ARV HUE [ PLIF Bk,
LG TLIF R AMUALS, #ER R 2%, A
MELLXT i 28 AR AS A T A PGl

« A R 1 AR TLIF AR DD 1AM 25
FRATRATVIBRIER s B PLIFEORTT &, Sk

DT HENCDIBR, PRER TS, O LTI
A BACANRL A HE A, X i 2R St = 2 K
T A FPIEAER A TR, 7RSSR A 4
KL (F4-2-24).

P 4—2-23 TLIF fil PLIF B 1 HE 36 Bl

« TAER/NDI T TLIF . 380 TLIF (minimally in-
vasive transforaminal lumbar interbody fusion, MIS-
TLIF) #A A& . 19974F, Foley Al Smith 4 H 4%
AT ERBOR, MR 18RI 6 I BRI A i (1]
L, YD T AR S I T AR T A S5 WL 2

FE5 . 20024F, Koo 1 S I fl 0N 28 MEHE 5 26 HE
i) fil 454 A (MIS-PLIF) . 2003 4F, Foley 4 5l
BT AN 28 HE ) FL A B T A HE () @il S (MIS-
TLIF) $A



256  HEME REMEIMIFAREEER

BREEIN
lateroposterior branch
of spinal nerve

BWERAX
medial posterior branch
of spinal nerve

TR

transverse process

ZHAN
multifidus muscle

B e g

posterior superior iliac spine

BLrwzg

superior gluteal
cutaneous nerve

BXAL -

gluteus maximus

B Lghk

superior gluteal vein

Pl 4-2-24  ZRLSG KT REHIRE

* MIS-TLIF Z 2 7E 55l Y sk aS SN BEn R Bh T~ BoHE 5 ARBEVET 1 AN HERf S5 1

AT/ OB A R E, SEG ke, MIS- « MIS-TLIF A4 A A @ 57 P [ 72 A AR AR i 0 152
TLIF X AE IE #2500 meR A . FARRE . R A RUEE A X RS, 7 EL6 TR AE §1E
R D L O ACRE A A RN L R A (] 1) ?ﬁMSHﬁ%@EEk

P, T H T A 2 A AN - YT BER G THL%$WHHW?¢&L
« MIS-TLIF & R 6405 Lk TLIF /N, {H 27 ] il 2k BE ? 2R . R TR RS 2~3 A Bk,
U, FARBE, X T2 %&i%@ir BEPEHE BT 1) TLIF F AR

B, FEREAYIR, A, e, U



6]

[7]

5%

BN, 500 BACHEMHESM R (M ki BEAR
RRFL, 1995 154-157.

7 S0, BN 3 . A T AR A K27
REAZEE kL, 2007 182-185.
Matthew C. Morrey. # £Hb5ifE T
RERMNE . HETFARAR [(M] . FIE4E, % 0L
T AL TRARE AR RS, 2009: 326-334.

Annette Kettler,

(M] .dEsi: A

Bernard F. Morrey,

Werner Schmoelz, ErichKast. In vi-
tro stabilizing effect of a transforaminal compared with
two posterior lumbar interbody fusion cages |[J] .
Spine, 2005, 22: 665-670.

Blume HG. Rojas CH. Unilateral lumbar interbody fu-

sion (posterior approach) utilizing dowel graft [J
Neurol Orthop Surg, 1981, 2: 171-175.
Bridwell KH, Lewis SJ. Lenke LG, et al. Pedicle

subtraction osteotomy for the treatment of fixed sagittal
imbalance [J| . J Bone Joint Surg Am, 2003, 85:
454 -463.

Burak M, Ozgur, Samuel A. et al. Minimally disrup-
tive decompression and transforaminal lumbar interbody
fusion [J| .The Spine Journal, 2006, 6: 27-33.
Chang KW, Chen YY, Lin CC, et al. Closing
wedge osteotomy versus opening wedge osteotomy in
ankylosing spondylitis with thoracolumbar kyphotic de-
formity [J] . Spine, 2005, 30: 1584-1593.

Chen Z, ZhaoJ, Liu A, et al. Surgical treatment of
recurrent lumbar disc heniation by transforaminal lum-

bar interbody fusion [J] . International Orthopaedics.,

e

i

[10]

[15]

T REMENG 7 FE e LI RS A 257

ik
2008, 21: 197-201.

Christopher P, Ames, Frank L, et al. Biomechani-
cal comparision of posterior lumbar interbody fusion
and transforaminal lumbar interbody fusion performed
at 1 and 2 levels [J] .Spine . 2005, 19: 562-566.
GillJB, LevinA, BurdT, etal. Corrective osteoto-
mies in spine surgery. 2008 (90): 2509-2520.

McAfee PC, ReqanJJ, Geis WP, et al. Minimally
invasive anterior retroperitoneal approach to the lum-
bar spine. Emphasis on the lateral BAK [J| . Spine,
1998, 23 (13): 1476-1484.

Michele A, Krueger FJ. A surgical approach to the
vertebral body [J 1949,

31: 873-878.

. J Bone Joint Surg Am,

Gerald E. Rodts. The min-
[J]

Praveen V, Mummaneni,
iopen transforaminal lumbar interbody fusion
Neurosurgery, 2005, 13: 256-261.

Tomita K, Kawahara N. Total en bloc spondyleeto-
my: a new surgical technique for primary malignant
vertebral tumors [J| . Spine. 1997 (2): 324-333.
Ueda Y, Kawahara N, Tomita K, et al. Influence
spinal cord blood flow and spinal cord function by inter-
ruption of bilateral segmental arteries at up to three lev-
els: experimental study indogs [J] . Spine. 2005 (30) :
2239-2243.
Vikas V. Patel,

Alpesh Patel, James S. Harrop,

Evalina Burger. Spine Surgery Basics [M] .Berliu:

Springer, 2014: 3-13.



258 HEIE BEHEMIFAELERE

$—

ZHE- S RBUEEe PR

1985 4 Thomasen £/ 1 {1 FH 28 HE =5 AL R
£ A (pedicle subtraction osteotomy, PSO) ¥y
S FLPER AR ST MEE . PSO & H TR IEFAEAE
OAR T L A IREIE 3 ik DR R I T AR R =5
W, BIE DI dEA, RS 7 I S
A . TP il (bone on bone), 4 C7 1Y
2R VA AE SUREIR S ol LS B2, IRBIEHEE IR

Vi o H 8, R TR A S R e
A AT LA i SR v R A — e R e T
RN PSS TR BN E S 14 = g VRS0 = I =g =
w2, xR e . SBU™ BRI
KAE, AT LA—RBEA A PSO AR 322838 F T ey
Wi . Cobb i KT 40° 1 MR HEHE f (T I A A 4% K
WA HAEF AR O

£ J,
l N / l e
T8 BER L ONE
|
.
- -

P 4-3—1 PSSO ARk



B S RBIEERE AR | 259

D@D

HARE GLYatES
b [m&?\

Pl 4-3-2  AJdh B s B A A e i
- BHEARBEBMENML (H4-3-1, H4-3-2), 8 HFHH

, B BERHERAEaENEAARE
THAXENEELIEL, ABBFIFTHETF -ZFAINFRAEFHAEFAS %ﬁﬁ{%
A K 89 A & Byl B 5 0 A F T AT A
MR FTETTHEHEE L, KRPTUUA
[wi]
B L5 #EdR LAFRE L3-L4XTRXET

sacrum LS vertebral plate L4 spinous process L3-L4 facet joint

/ ki

rostral

Bl 4-3-3 PSOH AP



260 EME EHIMIFARBE ER

YMOofTEREES (H4-3-3)
cHERRWFWAHEZRMERR &, HAR
sy, PEHMR, MRRXTRAT

- 18 P % I LA B 3 18 K B b4 B AL

BRH

gluteus maximus

EBRET /
facet joint /

/

BErwa

superior gluteal cutaneous

B&fE LR

posterior superior iliac spine

Pl 4-3-4  JEHENG

 REA (XARBHMAL, E4-3-4): HFEHHKE
REBEMN, WTHEESHEFZE, LTHEHE
EANHEERRAMGNAN, Y HLEAHN

THAE, REMELYH., BEHRR. WEMER
BEER, BTRRE5MAzZEAN AN, By

HZE: MMUAEM, ETHA; FEIKK
A, EFRRREMIME; AMAMA, LT
RR, BEA—-RFIARAREHDPARSE
5. WAL H Ao NORE TR, M AT

HERER A

posterior vertebral venous plexus

BHLR
TEEAENRERNHETRETDHATEE,

BEFGHBRAEHEE X, BRAF H MK

HEALA K2R

SR

multifidus muscle

2 ®
rostral

RLEDH

supraspinous hgumcm

éwkz:b

dorsal branch of spinal nerve

HWEEXAMXZ

median dorsal branch of spinal nerve

J5 i)

MR RKAMBDILREETHRE, hAfFLHE
K WALBYDALK R TR SRR AR . B3
ERMEESFEHETHIMIT T X XE, £
BRFAREIHEZEM, —0RH ST R
Tr R E, 70 E kg e LR A

7.

HERBNNEARNESE, 28, EEE,
GEEBHEEHRE, *5FEANEHLEEE
B A,

HBAERNHEIBERAINNEHEE X (HS-



261

A

-

4

24

e

K

i

=1 ZHES R

¥l

1
L

¥

HRET

Pe 4-3-5

HAME SR




262  ENE EHEINIF AR ER

e LS HEAR L4 R

sacrum L5 vertebral plate L4 spinous process L3-4AXTHRXT
L3-L4 facet joint
\ ‘ = ”
A \ £ kim \

rostral  N\_/

Fr ol

A-3-6 - BT IRUEAT, R 4 Y
IR —IRET el B R T AR (4-3-7)

K 4-3-7
Mt [ 5 — P ek R
OEfr X £k E




BN MO BB RR 263

< BRI E O AE R T B LA R Ay
MR, R, TRITROWAHRAFT TR
BBRR ., MR, EXxF R (E4-3-8)
cHBREVBREFANEY, DEFEEHE
S R B B R FE
- kR P SRACE T WA AR W RFTAT,
B b mARE R REREAENE
K 4-3-8
PSO {15105 [

e LS R Kl i e aipon

ELTU L5 spinous process

/ ki
rostral

Y TH \\;\s;’

\ \

. LN -
. L\

" . -

P 4-3-9
Wl 15 B I A i \ |
K B 2 S 43 i A ZRTREHRGBETTRRE LR RE B oMK (H4-3-9).



264 ENE EHEIMEFARLER

;E L5 #kZ L4 4R L4 EXTHR
sacrum LS spinous process L4 ventebral plate L4 superior articular process

% ®
rostral

M 4-3-10 - ‘
DIRL3M X% 4 (154-3-10)

;3

wE  LSHZR L4-LS % L4 EXHR L3-L4 ##%
sacrim LS spinous process L4-L5 ligamentum flavam L4 superior articular process L3-L4 hgamentum flavum

* ®
rostral

Pl 4=3—11  DIBRECF 17 B HE R B o )l

bae



BoREE

section of pedicle of vertebral arch

B HESRBIEEREEOR 265

Pl 4-3—12 AR AT )

B
ligamentum flavum
BARRANE
median side of lumbar vertebral plate
EY W BT NESEFOET R, WEHML

HEXFTRAVTEZRHEREERRRL, F4%H
PAIERE, I A A N A ST A B R A B
(m¢}uy YR EE R EERMEAEL
ﬁﬁ&.ﬁ%%m¥1£ﬁﬁw BB R B AT @

8] 2

BB LSEXPx
sacrum superior articular process

V%%W#. T EEH

, RERNERAAEIW
:&&%%&%%Eﬁ%ﬁ
ﬁ%.w&%%%#%ﬁ&
mE AR (E4-3-13).

\
N

b 4-3-13
Wl s Wit

T TAE T
#gﬁﬁﬁﬁﬁ

47 8 BT T
R QREREE, BRNEN
i B %W%W%ﬁ%ﬁﬁ%ﬁﬁ@ﬁ%%.%
A E, EEEHRAZTR, WA BEREERK
SHELER, R &R LR

WEE

spinal dura mater

L4 EXHR

L4 superior articular process

L3 #EAR

L3 vertebral plate

K

rostral



266 SNE BEHEINFAEIER

Li8=) L5 EXTHR EHE L4FE4R L4 EXTR L3 #EAR
sacrum L5 superior articular process spinal dura mater L4 nerve root L4 superior articular process L3 vertebral plate

rostral

Pl 4-3—14 1T B bl MO

FAHERTFRELZFTRNE O BERREF -AFERAREHEHF TR LEXY S
TaRE, BEEEFAAASEFT AR ERMER K, EEHED R,
By 2 (E4-3-14)

i
-

BE LS EXHR BEE L4HESAR L43Z4R  LSHIR
sacrum L5 superior articular process spinal dura mater L4 vertebral pedicle L4 nerve root L5 vertebral plate
\

. Y \ / /
———— 0 RO

rostral

« B F 2 4
CHRERES EHEE
BH, WikAGE
EE (H4-3-15),

P 4-3-15
IR 2R



=N ZMESHRBIRAEE R

L4HESHR

L4 vertebral pedicle

267

Kim (;‘)

rostral N~

B 4-3—-16 AbLBRHES AR FUE

MEATHERERET M, LK

,;.u‘
/\ x*_.‘

SR, AEMEREN R —

L4#ESAR

L4 vertebral pedicle

AR
R T F AR R

HRBEY W
5 RERE
(EH4-3-17).

Pl 4-3-17
b T A 5 B I

ﬁr%%ﬂﬂﬁ % AR

i b fn 5 58 AL FE X,

3K

rostral

®




268  SHNE BEHSMITFABEERE

RE

Spinous process

rostral

SR

cauda equina

AR

nerve root

P 4-3-18

»H4-3-18 MR, WAR, TR MLENX
%, BFEVMRLSERMELE, KEE. §—
MHEHEHA AR —ER, AT, ERE
HMEILLANE#HE, AREZHME, ERE
R, AWERZTHRE, T HIARKKHAE 5
hEE Yy ERR

-EEERLAEHEREEEL, ELETE
WERK. ETRAETR, MR KR
ﬁ%é%%ﬁ,éﬁﬁﬁm%%%%%i.%ﬂ
AN G TR A R ER A B AL B EFEHALT,
HEALE LA ﬁbmﬁfﬁ%mﬁ x, fl4&=x

R

fransverse process

facet joint

i, SRS SEMESRNC R

PR AL BN B A R A G R A, DAIE X
ﬁ%? MAES . BK%5HHZREHE

BEATASEREREI/4AR, 90%0 L5
Mmiﬂﬂ%ﬁ%%ﬁ@étmm
R TRX VAR EER K B S Bk, FERAkE
FERTGEFHEFANERLAE2XE L. TX
TR, b TXRF RehAE R F N 5 M AT
RAED # Mk, AR LA E N A R AR #E K
Mo BTEDREREREERES, YTERES
A ERAR, MEHMXF K, HiEdm,

b 4%
|
TU

‘-7
B



BN ESRBIEERETAR 269

L4HESR
L4 vertebral pedicle
rostral

P 4-3—-19 2ok 5 fHEARER

- R E AR T BN, EHEHERNRF T -FUEREMWERHEESIELIIL, B
Rl Bt A g AR e g R (1 4-3-19), MAEREBMLE, ERMYG.

i
%W?%EK transverse process

K
posterior branch of spinal nerve R .

rostral

spinous process

B 4-3-20
M A & FBl o
21mE

REF
sympathetic trunk Wl (B L)
R3S - 2 .
REE X BEHAR X intcrvenebr,: disc RER ik

srey communicating branches . - X N
arey AIHIE, anterior branch of spinal nerve (ossification) lumbar artery



270 FWE EEIMNFABEER

« H4-320 "HER, AR, AT, UEAFTEK
mEH KR, WA TEGY RAEKE R EEED
MEHER, HEREXR TR LEEEN,
R A AR A, FEM LA L,
GAEEEE D= Ao Mo, 7 AAMEREEL
TEME, RIEFXBAERRE FTRES KRS X
W/ FEN, SEME AN %, HE AN
MENHERLEHEN, EAETNEALHFEN
WERM, HEP, REREZALHE S
%, MHPMANBIEEIZENENTE, E

/ XHRES

BERHET

lumbar dorsal root ganglia /
/ /
EEE BHAR

spinal dura mater lumbar nerve root

facet joint

transverse process

HHELREREMEE X (H4-321), T KA
BT, BXRRHENXEAMALEEEE,
BRXARME, EHMEEBATTHREAES@,
R, BXEEHAMHERME, T4, TE£ER
MNER S, FoAE4MER, BT 50
e, ERMEBQTTHRENEN, AL FHR
B, EREMERMERATH . EHENW
W, WA, T AR RIKEELN
TRERE, HEERAEAEOMUBRZ, EH
FEEGHR AW AR A D

9| Z§
AR
mastoid process

EEN HEWHEFXAMX

accessory process median dorsal branch of spinal nerve

Pl 4-3-21 G, PRERMRFHEGRROSC R (DIBRHESBR)



FENT 2HESRBIEREEAR 271

BRF KR

foot tramper

rostral

Pl 4-3-22  HefREE

"HRRFEHETHEBEERN, WEMNT EF  EH 13,

HEYIR R B R, MEERE R (E4-3-22), BB AN E23E S, AW I3 LE
MR EHTBRLEF SR FEAEREET HAHSEEFTH.
WES B R, Bk R A H R, CAEERMBERABERNSS ST, HEERE R RN

CREBRNBELRAGRE, UV REAESE BENARFERALIXEANENCEAL R, AH
KAT#., REREHRIARC THREE, 4 BRETHSHWREELFEE,

P 4-3-23
PSO # i M fir C B ALIE




272 HENE EHEMNIFRERER

.Cgﬁﬁw%% U
HEAR BT 36 B9 Y TR R E An
5[0 T x h Ik FER (K
4-3-23, E4-3-24)

B 4-3-24
PSO # IEAL C 8 HLZE 1

]
rostral \_/

B 4—3-25 i) B A

-RAEHEBZARETRELTRAAET RETHTH - TUAFTERIETHHENFRAG M AR

Wk, HA#EE. i
cAFENWERTRAANFETETRFT T @, BEETEE, THREHTHT
ZEE TR, EHEHIESE (FH4-3-25) AT AE T PO Y EREAS, WEREE

‘—Lfi\ <
cWmEFHARFEE o HANFERRL, oF e, TUEETEHETREFRERTHRE
REHE, TUHERZ, fAEFHRAREEREZ BEHS

BrTRE, EAEHSHS



BN ZMESREYEESRR | 273
LS EXTR L4 24R
L5 superior articular process L4 nerve root ERT
ANN rostral

- F A AR N AT
wEREN, wR
42 AR R,
FERALERF
WALG AR FL, &
P JE 8 f2 AR 00 F
F(E4-3-26).

el 4-3-26
PA I b T A A 1]
B 125 4 T T A

RERET
nerve root probe
rostral

M 4-3-27 - A#HERETFEREEAIL (H4-3-27), FRERER, HILEAHER
BAHEALRE MR g g



274 FHE BHEIMEFARIER

P 4-3-28
PH 5 o e AL X 2k R

] 4-3-29)

Pl 4-3-29
PH A 1T A LB X 2R




=0 HESHBYEREHR | 275

[/h&5]

VCREFEAR

R AT MR AR (VR

column resection) AJ LA (F 2 4K 1 A0 el Ak i Ly

W . 5 P O™ A 0 A 0o R
PLRERYE RERNE . G50tk SRR 2T HEsiin
S PTEHRE IS R

* VCR i B OIBR 1A~ sl 22 A1 HE 10 Befy 4 i 2
F . A DI BRI AR I L T HER] BEA5
RGeS &N =

« PN B A HEDIBR 0T LB 50°~70° M e R 1
SRR FHF IEAICR , JE A SR I )55 1E 2
R

o ZAHEAR A YIRR 2 5 th TP ARSI (2R

o F R SRR IE A HECR B9 DT BR Gk

S PR DT N TN <90 A 5 GO o <1 A

FUEMEE R
« 1T VCR LBRAT. PHEM AL, Bl

SOPHEACHT . AL RS PEE T A, kA TAs

R SCPEVEAR B sl SR, BRI KU Y 5

SN AR & 7 Y G ER AL DR R B iR L T

L RIPZEAR
+ VCR i Wik f 4

(1) FRESE R AR R N WHE 158 8

BA;
(2) BFEZWIVEIR T 25% ) g A i i a5 K
PEMI S Y R

(3) A ffi P R g e 3 SR AL S e,

HERRE S . AR RIMEAR T 10%4 ;

AL 1 [ i A e
< ARSI T A RE 23 0 T A o R R

FEAR AN T) S 52, e ok 48 A M Al R (A AR Tl fg

D K R R L S T R

vertebral

< O TARBE SRR A
ST IE o

o T AR A0 o R ) AR TR A
Ak, AR BT IEAE 2 AR SE L.

WO R OLANFOE A 3 b, A U 2 B I R 5 05
VAN SR PSRRI AN DY 4 e <

« AHTVER AR 7 0P R e o8 8 1 T A
Yol s 3 e W A BT A 2R RO L A HE A 9
Bl Al 2R A5 A0 IO TR AN 1A, o R I B R
L, R4 A [ R T

» R IBUIGIN (852 , RS A RO s
BRI AN RO I, RS THUME A i i J 5 A
it Z B

o TUME A 0 5 ok LA I s o 2, T > 43
I, DIt BEA4=4 ;

* T L e A ] A 1) 5 R AR AR A 8
KL, TR AT ARG K A O e, AT A%

(U ITTNERZS oY

R RLR A AL

o AT RURATA rh i 28 2R G 40040 2 o W1 O 114
* VCR U1 I A4 -

(1) Gn S TOUME sl 2 W 5 S pd, U DA T A oAy vp
TRy HE

(2) G 2R TOUME 590 HE A e B (R, AR L

B B HES IR . W M

(3) G2 AR — M5 7 P MEAS DD ToUAE 2
REMF AN I, s IO ST 08 M ] A9 A5 0E 48

AR IE A
(4) FHES "™ KT 0o s I ME S5 ™y KT 300, &

(4) G R TOUME &5y HEMAR , JL 1 R OE & M
K, R AR I BOEHERA, — #0053 IE Y
PRI, AR DU B £ TOURE T 2/3 AR J I AfE
& 134k,



276 @ $ME B#IMIFAELER

SPO A

* Smith-Peterson #H £ K (SPO) & —F )5 k2
JEMATHAR . SPO By U th O o T HE 5 MR Z 1]
U7 835 014 T 2 b (37 A ] 48505 0 A () L g B, 3
SEEEFAERE (8 R BT ] 35 B

* SPO 1] L[] s 4 11 S AR 1 ANEEAR: 1 (4 B

» SPO i i #115 Bral 22 17 By 1 35 B0 IE A
WA, USRI Y Y -

« SPO & LR g TF VBT JE e RO 5 A
A I R85 R D98 0 A i e e ] 28 i) it i R
Xt e I R L, e O E O T HEIR R .
o 5 FE S BRI 9 £ v
A 30 AT IR IE

« SPO HEA T J5 M ] £ b B BEIE Sk OF . 28BS
(O HEAR Z (8] JC 8 Ui PR 4 Ak, AT ™ J A
THE . PR EYE, THES S EGER Ml s

SN I R e, M A O 23 BRI R,

M4 . eI AE .

o KT RO  E A9 5, SPO BRI Al LR B
— S (A (] 8 A 2T 2R BP0 25 4, 3 > fef Je B T 3k
FBET B 100~15°%8F 1E, 2215 Bofir ol DA &

— B SPO AT LL
YRR, ORI AR S Sk oy SCUA L, R

SPOSFIEHE 1.
« SPO A AT LB 1E A4 2 AR i 9 o ™y 0, i
AT L3 S U0 B A A /DN 5 5 I A R A i A 11

- RS I eI B IEACR

* SPO B i 5 TEHAE A9 1< O A AEM . /5™ W IE
MBFIE, s ErEEHER . REFIF ST

RIS RS S B BEIRPE AR ROE | SO S B AL
R LABGRATYER A AR T i LR A (i

Vit o E S )
« SPO #H TR ) 1 £E
(1) —BeA Ry L3-L4 s EHE fij ™ 19 T4 & SPO

FIAF B LR 5
(2) QRGEARN AL AT LTI, WS 3% e PR 0 25

(3) 2R A RARBIAFAERDIE . W A S ™
s i 1971 Btk T SPO;

(4) SPO = ZEAR g b ey 2 2 B RN 007 F 1k £
BRI, FRARNG O #E AL hu A T
Wi 12 fc ik 2 TR A

HERARHEE

» bb T A A (N2 Bt A ] S PIBR

IFMEA RS, 5 I o ) SRR K 30 I e
I . PLECR T 6em i [ sl R i ki [ i 1
e e 25 (] B A7 A R L R o R T TR
BEAXT R AN % 1 SPO TR .

o FEAUCR A A AR B VG ™ R AR R 2
A, AR B R | PR R
T TR — R I £ PSO . VCR 1Y SPO 5 AN [A]
AR

o XFFAMEM A A I 57 X 26 B L R R I S A
BAT IR . IR 1T Cobb £f1> 90°m% 2 4R 1fif Cobb
f>50°/ 8 #, T LA 1B SPO B VCR, LUK
P REFTHAR .

« HARA R U RS CT — 4 e Rk
3D ATENAY T Sy i i, 28545 25 A sy Xl
Bl SO TRE

- RE XM A C RN F AR LA R IE
WHENHIERE,

BEARFRERETBS

- dPee i R UL IR PR A o UR R AT
AT DT ) DA G e R e o R A A, AR X
A R

o W SE N T I R O 2R 2 AR Al A Y

L

MR A, W S R . B
152 = 5 2 ot 2 40 103 ) I R S M Y
FIT LA SCR A Hh i L A B 4

o TEFHE 900 AR BRSO , 4B S Ak T AR X



AFEIRE, PARERAE b Al fE 2 1 BLUR0 5 H i6
). NI W JCAT AT I A2 , 5 % B R el AT

HEAS DA I, 8P e 19 26 A SRS B2 RS 2 X A

PO P, A S A HE— D S
O FH AR A ] O o i 7

R R R ET TR IR AR D, B
A EENERS , BEE A 940 . WHERS I EAS 58
I3 AR S A A 5 5 0T L AR AR 320 5% ] Xl
il e B0 L, ERPEBFIERT, 1

%

=z

¥

Susan Standring. Gray’s anatomy the anatomical basis of

clinical practice. 39th ed. [M | . fRH#FM, I dbad. b
SORCERESE AL, 2008 817-880.

(2] BUEMT, 2500 SRHEMESMRL: (M . Bl AR
AL, 1995 259-295.

(3] WTHPERS, St HUEh. MR SIBRA . Rl

T IR MG AR B T AR i [J] .
BSR4, 2006 (14): 500-505
(4] R, AR, 475 M RBEHE R 4 HE R DT B
VIR R F AT ks (1] ESESM L
2009 (17): 14-16.
Ueda Y, Kawahara N, Tomita K, et al. Influence
spinal cord blood flow and spinal cord function by inter-
ruption of bilateral segmental arteries at up to three lev-
experimental study in dogs [J] . Spine, 2005 (30):
2239-2243.

els:

Tomita K, Kawahara N. Total en bloc spondyleeto-
my: a new surgical technique for primary malignant
vertebral tumors [J] . Spine, 1997 (2). 324-333.
Kawahara N, Tomita K, Matsumoto T, Fujita T. To-
tal en bloc spondylectomy for primary malignant verte-
bral tumors [J] . Chir Organi Mov, 1998 (83): 73-86.
WOk, PN, DU, SRR AR T e K
BRI ] P EE SIS, 2011 (4)
283-287.

W e RBERERA | 277
TR T 2l RME AR S R DB . A HE MR

W R A A A T RETE, H SRR
0, PR R L JCRE L Al R I T sl e 5 0 11

ORI B AR B

RN K 700 | 11 (1 V35 o 3 o T | 11
Aii o R OO Rk, DU AL BE I I S, T A AR

(AR R N R S R NN TR o DA S R ERT SV @R
R RN TNESLTTDANS

3C R
[9] GillJB, LevinA, Burd T, et al. Corrective osteoto-
mies in spine surgery. 2008 (90): 2509-2520.
[10] Redding G, Song K, Inscore S, et al. Lung func-
tion asymmetry in children with congenital and infan-
tile scoliosis [J| . Spine, 2008 (8): 639-644.
BEEAR . IREROR, 20, SRR RO B
TEAR A A R 5 HRIRET EET SO BFSE (D] .
hE BRI, 2009 (11): 292-295.
Chang KW, Chen YY, Lin CC, et al. Closing
wedge osteotomy versus opening wedge osteotomy in
ankylosing spondylitis with thoracolumbar kyphotic de-
formity [J] . Spine, 2005, 30: 1584-1593.
Michele A,

[13] Krueger FJ. A surgical approach to the

vertebral body [J] . J Bone Joint Surg Am, 1949,

31: 873-878.
[14] Bridwell KH, Lewis SJ,

Lenke LG, et al. Pedicle

subtraction osteotomy for the treatment of fixed sagit-
tal imbalance [J] . J Bone Joint Surg Am, 2003,
85: 454 -463.
Bridwell KH, Lewis SJ, Rinella A, et al. Pedicle
subtraction osteotomy for the treatment of fixed sagit-
tal imbalance. Surgical technique [J] . J Bone Joint
2004, 86: 44-50.

Kim JH, Kim WIJ,

Surg Am,

[16] Suk SI, et al. Posterior Verte-

bral Column Resection For Severe Spinal Deformities



[17]

L18]

[19]

[20]

[21]

[23]

[24]

[25]

278 | EWME BEHIMIFARESER

[J] .Spine, 2002, 27: 2374 -2382.
Bradford DS, Tribus CB. Vertebral Column Resec-
tion for the Treatment of Rigid Coronal Decompensa-
1997, 22: 1590-1599

Chung ER, Kim JH,

tion [J] . Spine,
Suk SI, et al. Posterior Verte-
bral Column Resection for Severe Rigid Scoliosis
[J] .Spine, 2005, 30: 1682-1687.

Bridwell KH: Decision making regarding Smith-Pe-
tersen vs. pedicle subtraction osteotomy vs. vertebral
column resection for spinal deformity [J| . Spine,
2006, 31: S171-S178.

T, akokMI, skSRe, SF YRS AR
HEDIBR 5 i ™ o IR 5 R B A A I o™ W I
(3] A4, 2006, 8: 135-137

Wang Y, ZhangY, Zhang X, etal. A single poste-
rior approach for multilevel modified vertebral column
resection in adults with severe rigid congenital kypho-
scoliosis: a retrospective study of 13 cases [J] . Eur
Spine J, 2008, 17: 361-372.

B, SKOKMI, SRIENE. a5 i 2 2 HEDIBR
R BRSO (3] B RSN A,
2007, 5: 65-68.
Moro T, Kikuchi S, Konno S, et al. An anatomic
study of the lumbar plexus with respect to ret roperitone-
al endoscopic surgery [J] .Spine, 2003, 28 (5) :
423-428.

McAfee PC, ReqanJJ, Geis WP, et al. Minimally
invasive anterior retroperitoneal approach to the lum-
bar spine. Emphasis on the lateral BAK [J] . Spine,
1998, 23 (13): 1476-1484.

Bergey DL, Villavicencio AT, Goldstein T, etal.

[34]

[35]

136

[37]

139

Endoscopic Lateral transpsoas approach to the lumbar
spine [J] .Spine, 2004, 29 (15): 1681-1688.

Blume HG, Rojas CH. Unilateral lumbar interbody
fusion (posterior approach)

[J] Neurol Orthop Surg, 1981, 2:

utilizing dowel graft
171-175.

Harms J, Rolinger H. Die operative Behandlung der
Spondylolisthese durch dorsale Aufrichtung und ven-
trale Verblockung [J] . Z Orthop Ibre Grenzgeb,
1982, 120: 342-347.

Christopher P, Ames, Frank L, et al. Biomechani-
cal comparision of posterior lumbar interbody fusion
and transforaminal lumbar interbody fusion performed
at 1 and 2 levels [J] . Spine, 2005, 19: 562-566.
Annette Kettler, Werner Schmoelz, ErichKast. In vi-
tro stabilizing effect of a transforaminal compared with
two posterior lumbar interbody fusion cages [J] .
Spine, 2005, 22: 665-670.
Chen Z, Zhao J, Liu A, et al Surgical treatment
of recurrent lumbar disc heniation by transforaminal
lumbar interbody fusion [J] . International Orthopae-
dics, 2008, 21: 197-201.
Praveen V, Mummaneni, Gerald E. Rodts. The min-
iopen transforaminal lumbar interbody fusion [J] .
Neurosurgery, 2005, 13: 256-261.

Burak M, Ozgur, Samuel A, et al. Minimally disrup-
tive decompression and transforaminal lumbar inter-
body fusion [J] . The Spine Journal, 2006, 6: 27-
33.

Vikas V. Patel, Alpesh Patel, James S. Harrop,
Evalina Burger. Spine Surgery Basics [M | . Berlin:

Springer, 2014: 8-13.



VYT ATRER SRR E R A 279

o5 P03

#h

e WAy, i REEB IR (tethered
TCS) JEih TA 2 Z 450, 7
HOEREZ B A hr, B — Ry . B8,
FELNLIIRE S8 IR IRZR B 1R, ML S s RHA
7 T O VIWT & 22 s oy B A 2 22 (AL 4L, s
Wids S5 IR B AL S R A Ze i B Y . (R 22 1T 5
ISVN % NS B NGO I 1R S o o v [ /N
figs, i H SR ek s B SRR, )
AR WA SO A . &2 ItHEC
45, JLRA—E nRUE B R AT Z T B 1k )
et g R MER, o BE R R KINLE T
EARE, A RREEERINE LR, 22 P)
I R Rt T AR AR T AR

cord syndrome,

AR REEA LR M

B Sy an T U PE R B AR

[ Rtk ]

R HEALAE A A RELH SR kA
NRREURE . PO R AR R R 2k 2 B A
VST BT DA R R I SMEHA T 20
SYERFRATRE . SRR FIMIM B R A,
A BB T R B I A 42 B e 4 1 ik
JE A (homogeneous spinal-shortening axial decom-
position procedure, HSAD) KAfILIX /> J7 1Ty
P13, HSAD XF 21 BeME ] e AT VIR, T2
ARRIERE, ATRAZRARATHE . SRR FIA AR Y
ks gy, AOHAR BRI . H AT A EE A
R Rz AKXIRIT I TCS B, ARJFEGE
3l SR RERERT AT AT B0 HE0 207 73K

)té

P 4—4-1
R 3 20 0 4 A Al e K e AR AR



280  HHNE EHSNEIF AR ERE

w\*

BAMEMLTFAS L (H4-4-1) - HEARKK, AEAEFANE, AvESE
SHTRMR, XTR. AHEeLE e MERAKE (SEP) FR
%, HFEFARMEREMLERL

cAWMBRER., ABREE, #ERTHRKER LXENEE.
%, URRKZ A FRAE EAEH B, & RIEFRENCEEREEFHA O (H4-4-1)

=
SRR, KT, B, BREEETH wwg*mmﬁm ARAGLA

= R AL M, FAEFYEFKKRKL

-HMEMLLRE, TL2-LS XMUESRET N - 5CF S5 R L2-L3 WK 8 31 4 &8 28 K [ 48
—KHEGREL, UL2-LSHETREEFTHRE MHBL2EMR

BEHATETEA (H4-4-2)

L4tk SETRN

L4 vertebral plate

rostral

P 4—4-2
% 19 B¢ Smith-
Peterson




B Bt

- ﬂrﬂ =2 SR
\ v
—
o 1
—_ I =
o0 HE
ol =

L3-L4,

@

SlPEBUERAR

e
rostral
L2-L3,

it

W

#H

> J R

/.

&3 —
i <HH o=
s i #
b &
= =3 =4
il E % 4
o = A
o 5. o4 Esl
!
= = 2
® & z M

L4 AR
L4 vertebral plate
LA 4
f

pairi
S
® 19

P 4-4-3

FTREL3 X
L4-L

AL
o
AN

L2 T
L3-L4,

Y

o




282 ENE BEHEMIFAELER

bl 4—4—4
ARiii (A, B) 5KREE#E (C. D)
WELHEE . AL X 25°F b %) L j:3

LB K TCS 1 S L i 5 5 B 51 41 A7 5]
WL 22 1 S B A R A O, BOANRHATTY 4
bR R VI F RIS, R 2R (0 28 22 R AT VT T i A0
f UL B TR A7 R R4S

- B X TCS IR, ZA-F& 46 i1 TCS 1Y
& RLH AR | ﬁ%W”JML,

CTEREA AL MRS BRI . AR IR L g

I 1) 58 2 v 'M&%ﬁ‘m& FoE A S R it

"J G %/E'Ffll 1
R A I RG9S 1D 9 5 i P
HESHEZADREMEMAZZIRR, MiSRE
ff 25 Fn 2 2z S [a] 2 5 80T RER RN . X
ATEBM DR

W 8 A B B O e A A T
p 22 FIEF 86 |-

o 11 ACHE R AMACAE o [] isf e B o fﬁ&—"j AR EZS
JC s, T UL R P A T i 2 g T 1) R B
4 TCS B 2846 3 G S5 I HIE 4% BU u’n A}

FB A B HAE R T A K R g BT

8512 B R 1 RS B |

izt

HBIERYINHA RS NS+ Y

P& o FE b R N2 22 ) ¥ 2 R 2 i

s HH
FIEEES'E

- T3 BCAE A B R R LR IR LA C TCS #H G AE
R, AR 2 S5 2 W R B TCS 19 41 S E AR 1k

CE IR L PR RE I S e Al 2
HEMR] &2 1

HOHES A, MEPRAS MR RS T )R AR 37 318 &
FAEHE . DRI AN, 75 AR B sk

» HSAD A Ji 535 I e TR, 14 38 0, 4 25 h 1Y
i, ARG BEBERILE SR R 3%, ]
g 0 PRI R3S %

BAE RN HULIAI i Jlﬂ ok, AlAC
HEET RGN, XX T 2%
FHEEEX

» HSAD i i B4~ 17 BL 4~5mm i 5 45
KB B R, B2
5) 38 B

* HSAD £ Z03& Bk AL 45 DL B A S B0y il i

Z. DuZehsE. SREMEENIENE; /8

fib, ZJEH8

FEHI, PRATIRA

R
HEfA A fa &

& HERR
fift B #’ 1B AR

LAREAR
5 R 2 AR AT



LI o RV R s LS T RAR G A
% s @B HEIRAL Y 8 AR S B TR S PR HE A e
%%ﬁﬁ%ﬁ%wwﬁM@%ﬁ%-@ﬁﬂﬁu
LA ZR AR AL T DR A 5L

* HSAD (454 1 B b il S AE 24 1 BOK SR 10
KATREX T TUIR, DIBRHERM &

TRV I B R4 LB AR I B 7
B AR | A ] AL

5

o

[1] Yamada S, Knerium DS, Mandybur GM, et al.

Pathophysiology of tethered cord syndrome and other

complex factors [J] . Neurological research, 2004,
26 (7): 722-726.
(2] Archibeck MJ, Smith JT, Carroll KL, et al. Surgi-

cal release of tethered spinal cord: survivorship analy-
sis and orthopedic outcome [J]| . Journal of Pediatric
Orthopaedics, 1997, 17 (6): 773-776.

[3] Filler AG, Britton JA, Uttley D, et al. Adult postre-

pair myelomeningocoele and tethered cord syndrome:

good surgical outcome after abrupt neurological decline

| J | . British journal of neurosurgery, 1994, 9 (5):
659-666.
(4] Lee GY, Paradiso G, Tator CH, et al. Surgical man-

agement of tethered cord syndromein adults: indica-

AU APRER SRR AR 283

+ i g IR RO e R AR L REAR R RS

T 5 R ) FE il 2852 R L

o T R R R (Rl A T AR B AR A L

ML . DATTER B X R4S T AR B LR R 1Y 156

B Ty R AR R A T 741 HLAE S (0 A ]
HARTF AR B A0 0 R 7 B 5 X i

TEREHIT RN F AR

A

3k
tions, techniques, and long-term outcomes in 60 pa-
tients [J| .J Neurosurg Spine, 2006, 4: 123-131.

[5] McLone DG, LaMarca F: The tethered spinal cord:

diagnosis, and management [J| . Semi-

192-208.

significance,
1997, 4.
[6] Morimoto K, Takemoto O, Wakayama A: Spinal li-

nPediatrNeurol ,

pomas in children—surgical management and long-term
follow-up [J] . Pediatr Neuro surg, 2005, 41: 84-87.

[7] Singh N, Solakoglu C, Weingart JD, et al: Inci-

dence of symptomatic retethering after surgical man-

agement of pediatric tethered cord syndrome with or

without duraplasty [J] . Childs Nerv Syst, 2009,
25: 1085-1089.

(8] E, %k, Sk, % FHE RS TAILIE

lkftatﬂﬂ.d1ﬂé9b$+%kf;. 2002, 40 (4): 284-286.



284 SEME E#HMRFABLER

£ g
RECHED )y T B HE M B D BRHE Rl S H A

R A (] S BRMEIR Rl G H R (ex-
XLIF) 225 ik i e
Ji W) B T R JJ L?IJ 3 P 7 — el 78l B B A A
] @R, BT 2003 4F i Neilwright 15 74
iH MﬁWNAWQNUWWMMHWhA%T
A5, M LATERY PLIF, TLIF B A 4 09 i
£ 1 B 7 T W o R N AT KR R S
Ot RS, AT LAGREA AT . S5 BT i 8 K
Pk, (R AT AR A $2 fi i AR R A HE 1] il 5 2
P47 I35 > 1 PN 615 i BAT A A 9 A R

NEEAFE 75

treme lateral interbody fusion,

HE T

e (AR , 3 o AR ]
R, SCBLLL R R OB IHE R FLiE R, ff
WA I AMES BB . SRR, 3
fA AT . A Y A T I 4
BiJE . ML TEEIE . XLIF F AR N E an
I+ ] 28 TP TR sl ] 28 R 722 Pk s 5
W#ﬁ.u&&ﬁmeﬁﬁW~hH“WWW
Wi 28 ) BB Al A AR R W BiE &, d oG

WIEM . P BGRAE; RRAE R rh MR T
PRI s N TR ] 46 i o s 3

. XLIF 677 B

(AL ]

P 4-5-1a
XLIF &4



285

SETCYT WEAFEON 5 G e ) £ DIBR AR SRR

¥ 4-5-1b
XLIF &4

g AL = 5 4 T
BT EE

FAK (H4-5-1a, EH4-5-1b,

2 e il BN 3 A
B I D IT PR

] 4-5-2)
A M ENML, AW
A LA 3B o B U e T R
% e fe i1 (A 4-5-1b)

- B R ATHM O A H XA
fr 5 1 N s 7T BA A F| F

] 1 A 9 A 2] R

T o 8 K T LA BB AL
bl 4-5-2
A X B, Wil T ARBIE

LRSI




286 SHNE EEMIFARLER

UNNAMED

K 4-5-3  BFRALE,
bR Wk VA SR A RN (E 4-5-3)




FITT NEREO T DL BIRE R EEUIBRMERRR SRR 287

B 4-5-4 -XLIFTE (£%n5, £E8). A: JIHH; B: K#WEHEF; C: WY K&E; D:

XLIF T.H H#EF#; E: »FH; F: "HZEFW; G: BiEéE; H: T EH; 1. A& T; 1.
EEE R Ke HAER; L. #E@eEMAHE; M: COBBJ; N: i (EM@);
O: K (fm); P: &71; Q: TAFAH; R: #HEMABIERE; S: tHEZH



FNE BHMIF BT ER

Kl 4-5-5

EEMAGYIO

direct lateral incision

22 J5 AR Bl D) 1 A Y e

HEhyIo

posterolateral incision



S5V RN 5 TR G M) SEDIBRHER R S BOR 289

;4 ﬂ% . ’51 T 3~5cm, JFF4 M4 5 g 4

o)
aF
=
P
s
}. Y

Ay
mE
e
It
=t
-
—
=
(&
S
Ruiy
W
B
o
A
R
2
=
oy
BN
Al
sy

IF
e
RN " RARKRERT HBWIAMEME
VI, M & T8 B4 HEEMFEAERESE, B@24M10, ¥4
o X TR A BEM Ao RE HAESHTKEENAEWN MO, EFHHY
wmRHMEE, TUTE '%f!\ ;’7‘ *v:ﬁfw o (A4  THHET 5’%? & A LA
5-5) - FIAI A AL S AT K 0 0 B K LT o 6 By

HHM O TRERE T AABBHEENA  FEEZHEAEL
B S LA R AL - FAEA M EY OB\ R E ] R, 8 R EE A
-mmez%m ﬁ%m KRR B K BREAN, ML RREANN %

i

22

EmEHEN SENTHEESE. « AApA Sy KBALF45| F ER AN 7
o Mt B A RO T %ﬁ' AR A FHEAN, & @ ~HSELPBEEANAPHNTE T EH AL

¥ B Bk BE IR K & 2 FRAk

liver renal artery iliolumbar common iliac vein

3) aau
<Im
rostral @

FERALA M
R TP E medial margin of psoas major

medium
splanchnic nerve

Z3
HERE
genitofemoral
nervegenitofemoral nerve

MAENHE —

lesser splanchnic nerve

i 28

lumbar plexus

T ERISMUS

lateral margin of psoas major

T #HZ FEzh# Bk A AE R/ E BETHE EERAME

subcostal nerve lumbar artery and vein least splanchnic nerve iliohypogastric nerve ilioinguinal nerve

Pl 4-5-6 ,
« JE i, 2 B e ] 4-5-6): & = Z| B A M
W A UL FB 3 5 BANEXLIFR P EZNFHLE (H4-56); AETIZELSH AT A

s (RNl ) A Fo M A 4 A R R



200 HHE BEHSIMEFARBIER

RRE ERIEM B (BRI

ureter anterior abdominal nerve plexus kidney (the renal capsule 1s cut

rostral N/

it

lung

_— EERgRE (cut)

parietal pleura(cut)

£k

thoracic

B2 Ea Rk

accessory hemiazygos vein

RIRER 3042

greater splanchnic nerve

BatEa) £

thoracic disc

BT

sympathetic trunk

& 2 5k H AR E =ik FERHN FRAL(TIF) fhje) i &

common iliac artery genitofemoral nerve Jumbar artery psoas major diaphragm (cut) intercostal vessels

Pl 4—-5-7  BERILF G gl

AN —KBRPAA (H4-5-7), REEHE KEFLLTFHY
B /AT, &%  ~BHFNTF AT %S THES

KA

% % Sem, FHETE 12 T %0
4NN AL T LI-L4 A AR R R
TI2 % R fo g #E K . A U & 77 AL AT

g, H

(EHM# &) i, # i,
(RMEFR) . BANHEREZHEHRF ]

NZAL, EANAFBREEMN, %

N
=
omi
=¥
Wik
s
I
)
B
5,
g

s
NS
)
X
3=
&
>
=
s,
M
h=1
P u s
P
=
2l
fus,
e
5
N
ik

7
o
(ol
\.‘\i{
=
Al
ro
aud
=



951N WEHEM T R BN SEDIRRHE R R S AR 291

( = =l +

% /N gD BT, & @ &
L gl Bk i el g M. /. !

o] AE R £, BAT A —K 't

: ; " FH % 5 _ 1 ( ) & s = - 1_3_[_5 ) k F
LT L & ! Py A
= T 1 L 1 1/ -l - 7
: i y A o X

UNNAMED

P 4-5-8
£ fir L3-14 HE [i] Pt




292 EWE EMIMFIFARHER

Kl 4-5-9
HL /L A

Pl 4—5-10 s S 1A i fin] 28 v e Pl 4—5—11 @ S 4l A HE ) 250 2R 1

FERKBATHERNEFHREmATL  KAFEWEAM (E4-5-10)




S5 IONT REHEO 7 e S UIBEREGR R R 293

Bl 4-5-12
BB 5K 4 T A

UNNAMED

Bl 4-5-13
fig 437 325 AL DL 47 ok % B R £ TR
IL 2 A ] 28 <1




204 ENE EHSMEFABIER

e
=
-
-
-
=
=
~
-

Pl 4-5-14
NI (5§

B 4-5-15
XLIF 38 3 () 1F i Ao i P

5 ([H4-5-14, H4-5-15)



ST WEMEON e B M) SEDIERMEAR S HOR 295

s aph (e v A By pl N
H g L@ E N, K

EEMA WS, A, B
P B A AR lem, (X B I 3K
ZAEE KT (F4-5-
By ke, AR

IFIE K B 2 o B M 2 4 3

=)

ke 4-5-16
AT 325 10 TR 5k 2 T 5 Ak ] 48 ¢ 1

Kl 4-5-17
TP 25 T 1A - R4 b



206 EWE EHENMIFAEDER

i

(A 4-5-18)

B 4-5-18
i b gk 2% fa 20 I PE T 23
IR T A

Pl 4-5-19 #F TAREER E f£ T AK L



S5 1YT EHEON S B ME B DB A R SR 297

s

intervertebral disk

R
o
=y
(=
1'\&
Ly
i}
Al
w

B

B 4-5-20
S FUN IR BTEE R Y )
enlIbs

[ VIR AE ) 5 ]

-« W IT AR 18] AL M A 4
7, MR, FEKB
F. THEANR, #RE
G W i =
N5 maesETH (H4-
5-21)

- BN RFARALL
T, HARMLEESMHEH
fErm = ERE, MK
7 4% Xt 0] FEE AN o ME R AT
FEME NG,

7

S T

Pl 4-5-21
AL B[] Bt




208 HHNE BEHEMIFABSERE

Bl 4-5-22 BT ALBEAE 4L Pl 4-5-23  Fafirf EE 424

B J0 AL FE A 8] AT R 28 AR R XTI A 4EFR, £
ETHERTHPFATET, BeBHNFRITHRET

Ve

Pl 4-5-24
AL B AfE ] B




ST NEREO P G S IR SR 299

2s

2i J
2/3
3s r
3i
3/4
4s
4
4/5
Ss

Pl 4-5-25 i
M o 2 5 M A 1 5 R 38
S. I'Ell"f)ﬂsg} i: T“*n;f}

M
) S

g BT FEah ik k=) fR Al
lumbar plexus lumbar sympathetic trunk lumbar artery rib diaphragm
\ \ \ AN \

/ / /
Be BRAEAN R L4-L5#Ee) &

ilium iliolumbar L4-L5 intervertebral disc

Pl 4-5-26 HERITLIS TS, FEMX R



300 S$FHNE EHEMNFARLER

MR R TRERME NS, RELHEE N
25 £ ‘“fﬂﬂ’&#‘lmmmm”&ffﬁ A
17 P2 (E4-5-26). LT%%J*&% iR, BIF A
A Fu A 8] £ 89 & ERAME X FTHXT
%, "%W%ﬂ‘TH%?‘H@E*Z%M\#&"MU R, E%
BAT, HEALERBALTCH T AHZE 0E T
A, MearZEHEARNEHFALERET, X
?L‘It%fﬂ“‘

Y'_'l*

é/l ‘]v

7 W’*ﬁﬁ]
s BEAAATEKRAE R
w“%ﬂiﬁm&w%%“ﬁké
([d 4-5-26) . Ll'Mﬂ%ﬁ% Ml 32 Fe % T12 #4 22 B M
X — X [N:R 2o o e el
%.v%FﬂTT Mfﬁ.%&ﬁ%ﬁﬁz
B, EMATSHERABRN—FELLE, AH

B L1-L3
o4 4 9 Rk

b T12 44 2 89 8 By — A
H IR A \*v+iff
FBERAME, RANTHAES L2822 BN
XA EBKHE;, LI #EENZ;
Fl R8s L3#E M A0 L4 4 2 B8 U 3 8y — 3
1# SR, 2K M AE AL L2-L4 # 2N
SRR AL L2-L4 M ZH AH 43
MR R L2-L3 B 2 M R/ o iiﬁfé
BE RS EHE; AR L3-L4#E]
XA R B I FL A REAN iy K ALY
By X & F, —TUat24 B P RAF AR 34T 0 2
FRGITFH, BERMEAELI-L2 X L2-L3 [ #
THEWYE1/3, TifL4-LSATHENE 12 (A
4-5-25)

\i/

Pl 4-5-27  HMEmIBRBUBE EAT 510 brid



ST AR R QO A IR A SRR 301

- R & YRR
#H AR R, RNRAR
HEET H (4527,

A 4-5-28)

Pl 4-5-28
8 FHT i 4 11 TR O A (1] it

ST ERESRAL

B A B A B A AR 7]
2 (& 4-5-29)

B 4-5-29

HE 1] ik 5 2%




302 FNE BHEMIFARBIER

Pl 4—5-30 A v 40 B A A [l il 2 258 07 ¥ 1R B

RBEAREHALERFNEAREGBENE NEEARERSBET L EFEMEFRAT TR, H
18] 12 MGWE, TARAGERRE R, AR HEK

-HANEEEA BT RREKEI AN, FIE



S5 IYT WM R HE S DIBR e R S Bk 303

[/h&]

L3N FEah Rk

lumbar plexus lumbar artery

®e el

ilium iliolumbar artery

L4-L5 4 ()2
Bl 4-5-31

i T 12 T AR I E g ay B, A
XLIF &% L1-L2 I L5-S1 15 B2 #I4R KRR (&
4-5-31).

» XLIF Jf-JC 400K AR, i i Pk A2 A )
FL e DT i) 2K A o 8 A (10 7 o ] 3k 1) 1] 22 D
R H 1 -

o X THE DN OGS 5 B0 0 A AT JEE A ™ o A
BRI BB B IR BRI

© AN L5-S1 AHER] B2, ™ Y Je Ay
HERBEAS AR AT MR 25 O 1Y S ) e A Wy T
Fv el g 3] o (10 AR T 0 55 A3 B XLIF TR
S5 XLIF AR AH I R S A 46 A i
DB R 2 AR A BRI PP 25, BAMDIJT R4, R
i KIBEAT TR , B 5 3 eI LR A e, P
WL R, RORsEUR, Bike%E, RAiepH % .

L4-L5 intervertebral disc

1270

the 12th rib

B3R ET

lumbar sympathetic trunk

PR A i B DU 75 45 440

* XLIF £ 37 BB A L3 i e i i 24 ok ik 3 H
B HE A FIAE (] SO0 f i, T A DA N7l 3 1
AR Z WL ] (electromyography,
EMG)

« A FHA) LG RS 547 ok Al 1 o3 12 R LI o
LT AR ST E SRR ZE, B k3 IE L.

MERREZE A (RS E B OAR, H
AEFELI-L2, B A BIERZE ) A T AL
1 BetE] B 0 G5 74 14mm Ak

<[] 95 B R R 28 1 1 AR AN TR I 1T B ] £ op
LA 77 FE) 19mm 4k

o R T Y B 1) M 2 DA A (] 8 v
BT, LR M L2-L3 45 BEAYF- 2 16.4mm £
L4-5 15 Bh9-F- 44 10.6mm.

< NFF B T HE M S s, R R



304 EME REHEIMLFARBEER

EMG S i
FIL PN 3

* EMG MU — A~ M T RBR IS 7, 5 —A
e T4 ok A 30 FE s B 4L 0 28 1) ke 583 P il

* EMG<10mA I} $2 /5 2% B 55 ff 22 i it 3 EMG<
SmA B 7 EEATLET T A BUF AR BN, B0 el
N

AR 2RI R G B (ELE 2 10mA , X FERE ]
PIORIE A2 6% 1) T AR AEF SCAS 23400 403 1 A s A= 3 i
U

< BT S EDE TR R, SR T )
ATk, SIOSRE AT LD J5 4 2 0 I AL B

BCAREASE AT LA HE ST AR 22 4 R

PR AR e T, /0 45 13 R IL B HE el i 22
R

< PTSRE I AT RE 22 5 DR AR A e 22 40
WS 8

B, 1
I9F] 44 1 AC B P ) e R SRR 6, ANt &

% %

[1] Redding G, Song K, Inscore S, etal. Lung function

asymmetry in children with congenital and infantile sco-

liosis [J] . Spine, 2008 (8): 639-644.

[2] Molinari, RobertW. Sagittal plane decompensation

[J] . Current Opinion in Orthopedics, 2005, 16 (3):
148-151.

[3] Michele A, Krueger FJ. A surgical approach to the verte-
bral body [J] 1949, 31
873-878.

[4] Bridwell KH,

. J Bone Joint Surg Am,

Lewis SJ, Lenke LG, et al. Pedicle
subtraction osteotomy for the treatment of fixed sagittal
imbalance [J] 2003, 85:
454 -463.

[5] McAfee PC, Regan JI,

. ] Bone Joint Surg Am,
Geis WP, et al. Minimally
invasive anterior retroperitoneal approach to the lumbar
spine. Emphasis on the lateral BAK [J] .
1998, 23 (13): 1476-1484.

Spine,

B 1T LIAEAR T 6 J 22 A7 Ui B 2 58 a0 Ok
« EMG % 14 B 1 Aol 2 1 I /MO Fg e 283 B 114 J25
DL AETCIE BN, T DAL AE B B2 A A /L
iR AR RN =R A N | W R R 3 ) I B K e
A
S M K o 22 38 A0 T I RS A HEE A AL i
el IS VSR ERIBES &WM,%L%EWﬁﬁﬁ
mimﬁiz
« (€ XLIF H 25 i B A JLAE 57 388 3 o v ml XS
MM e 1 28 3 A A, 5 DRI S PO 25
fiF, O DU A 3 T ol v A T e S B
e AR RTINS ) R N VARG 58 RAE DA AP OR 1
s F1%) 3
» XLIF ARG | HAERT DR RS 4E . AR5 3 H
TEFE R IR . A 5~7 H I8 HE 15 LAY S fE 15
AJG 3~4 i I 2 BRI B T L fiE 22 6 1> )

X ik

[6] Bergey DL, Villavicencio AT, Goldstein T, etal .En-
doscopic Lateral transpsoas approach to the lumbar
spine [J] 2004, 29 (15): 1681-1688.

[7] Blume HG, Rojas CH. Unilateral lumbar interbody fu-

. Spine,

utilizing dowel graft [J] .
171-175.

sion (posterior approach)

Neurol Orthop Surg, 1981, 2:
8] Harms J, Rolinger H. Die operative Behandlung der
Spondylolisthese durch dorsale Aufrichtung und ven-
trale Verblockung [J] .
1982, 120: 342-347.

[9] Christopher P, Ames,

Z Orthop Ibre Grenzgeb,

Frank L, et al. Biomechanical
comparision of posterior lumbar interbody fusion and
transforaminal lumbar interbody fusion performed at 1
and 2 levels [J] .Spine, 2005, 19: 562-566.

[10] Annette Kettler, Werner Schmoelz, ErichKast. In vi-

tro stabilizing effect of a transforaminal compared with

two posterior lumbar interbody fusion cages [J] .



Spine, 2005, 22: 665-670.
Chen Z, ZhaolJ, LiuA, etal Surgical treatment of
recurrent lumbar disc heniation by transforaminal lum-
bar interbody fusion [J| . International Orthopae-
dics, 2008, 21: 197-201.

Burak M, Ozgur, Samuel A. et al. Minimally disrup-

I AR S QA S DIPRAE R R S BOR

[13]

305

tive decompression and transforaminal lumbar inter-
body fusion [J] .The Spine Journal, 2006, 6: 27-
33.

Gerald E. Rodts. The min-

[J].

Praveen V, Mummaneni,
iopen transforaminal lumbar interbody fusion

Neurosurgery, 2005, 13: 256-261.



306 SHME BEHESMLFARER ER

Vi va i BN

-

IEP 2R B HEHE O S B R

[#Eik ]

1 F 220 T I T ME A % B2 R % T L4-S1
FA)AFE A FIAFE [ 48K 1 7 1) S %, 3 T L4-S1 i #E
TACFIVHE [ 45 %) T A, b Qi 3 o A AR i) 43 9
WA, Rkt (AR5 TERR, HEAR
VIR, M EHEAR W ST S E, DA
CAERN] & B8RS B T AR T ARG ST

X s P e R EA TR AE . RS R AT R Y

KA, BORFTN B EEE, HEAREBINE S
I A B Y i L4-15 AFE [ B A= i K Ifi A4 1) 4B 36 55
o MARIE AR Rl e R K BRI T,
% L4 LA R HERIBT, {8 L4 LA b A i a] Bt ik
MM%HMAMLﬁ pAE, HARJS BRI &

AL, SO L4 DAL aHE ] B AR A HEZE I
/\h'?‘f :

RZS0A!

- B A K JE B E T
(1 4-6-1)

o JE Bk LK Ao FE AR
Md, AlTFAEEM
P
P 4—6—1

1 v 20 ST M A A A i % 4%
ENZA



- B LM R, REFUTHEESED

0, EREERESLEF.
- ERER EE T UE S EKY O

EB%

linca alba

K 4-6-2

AN, ek (H4-6-2, H4-63), &
MEENERME 7~2/ S F REXER, E
FERMAEFTEAALTHMBENZE, Bikzyo
ATUEKES R FHREG, BREHAERLEAG
BREM. RAk. R, LA, BEMSHE., BEK
AR R

FAN ISR AR 307

< BRI R TR, BB E AL
RO I, ATVHAEEANSE, EE
HMEEA, 2 BENE, REERE

TEBE & ah . F Ak

superficial iliac circumflex artery and vein

BEEE R # ik

superficial epigastric vein

M R e ) fi )

CHEENHMEEN THANAK L ERE
AL, BT/ o B AR LR B 5 B 9 A% AL Ji B o BT B
RETA, FEHBENANEESEES B
BERATIR, EEHE23TE, TIBEAT
BrfEtE e E A B E B, ZEHFT 4~5cm
DL, AR G Bt R A AL R 1 S B A R AR



308  EME REHIMNELFRBRRER

Alevig i, T2 EBRENNE, S 5HRHEHN
WME, TSz HNEE. MEMNHEEEIE
BWTE&EOR EFNNE, AT RE (&
HAHE), WEUTHEENGEEEdBERA
BREESEH AL AR,

BRENFHAME R g zEa%, LT
ARBEEMZE, dESFAL. R & LR
MEREAEXXH K, EHFTHFaLEHE
B, AUEENES FHA R &K, EFULA
MBEEMEHRETF &, ALAHETRENRF
K, RH1SemHESL, oL THRAFNMLA,

navel

EEN#H

sheath of rectus abdominis

Bl 4—6-3

REAELTIHERS, RBFLENBR=AL
®E, EEENSE L THMILF®HEEEX
W, A%HEMEERY “BEAXE", RARD
BN F RN B & MUK
FH&, SEEERARARELA TR —F4 L.
MEREEEREN o, EMESA,
MTHESHKEHE, MEERXER., BEHN
TERUESHAHAE: TOATHRTE, TS T
E¥®@, TIOMLFHFE, TRATHSILFHKA
4T ETHE

EEM

rectus abdominis

AR

obliqus internus abdominis

BESNRHANL

obliqus externus abdominis

TR#E

segmental nerve

EETMmE

inferior epigastric vessels

TiERE & B Ak

superficial iliac circumflex vein

superficial iliac circumflex artery

EES

spermatic cord

iz L AUL A 1



HEEAEMREAMEE
e F4-6-3): MU &
K, TRIEKAZIFHEE,; ANRESE 0
RHEER, HS5BREZERFREATNAFAE
e, EAAETRTHEALTH. LTF57
, RAMUE S EE L TES MR,

ENAMTRa&AEMN,
FEE, ETAANE (

navel

d
o =

1
]

REE AN

sheath of rectus abdominis

SR

arcuate line

NN EP MR A AR 309

LA A KNAFT I ; RAMNFEGBRAET
Hf] S| R Fs| R %, BANME TE6HTHM
HE, WTHEZBEMINARILE. HF
EEJ’.*(UPQVTTM“(ﬁ?% EENMFEFEEAZE&
BT, EFBEENA

,_1

i34

tendinous intersection

BEREAL(118T)

musculus trasversus abdominis (cut)
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obliquus internus abdominis (cut)
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lateral margin of sheath of rectus abdominis
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transverse fascia
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segmental nerve

REARAL(THT)

musculus trasversus abdominis(cut)
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aponeurosis of obliquus externus abdominis
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inferior epigastric vessels
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superficial iliac circumflex vessels
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internal pudendal vein
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spermatic cord
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superior rectal artery
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right common iliac artery
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right external iliac artery
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internal iliac artery

BRRET

lumbar sympathetic trunk
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AR —

right external iliac artery

AR B E K

right common iliac vein
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ureter
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internal iliac artery
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lumbar sympathetic trunk
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anterior sacral fascia
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rectus abdominis
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pubic symphysis
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rostral

i34

tendinous intersection

EE AL WZIF)

rectus abdominis (both sides were cut)

BRI (D147

obliquus internus abdominis (cut)

BEE AR

lateral margin of sheath of rectus abdominis

navel %EE&

parietal peritoneum

TR#WE

segmental nerve

BEHRAL( 118 )

musculus trasversus abdominis (cut)

EENH

sheath of rectus abdominis

BRSMY AR AR

aponeurosis of obliquus externus abdominis

BETMmE

inferior epigastric vessels

g mE

superficial ihac circumflex vessels
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internal pudendal vein
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spermatic cord
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BEMN .

rectus abdominis
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anterior sacral fascia
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right common iliac artery
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right internal iliac vein
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RSk
right common iliac
artery

RS RN

right common iliac
vein

GRS aEh Bk

right external iliac
artery

HEEA K

internal iliac artery
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antenor sacral fascia
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lumbar plexus

ez

temoral nerve
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external iliac artery and vein
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pubic symphysis
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— Ezhhk

lumbar artery
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