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Instrumentation technique of the
spine, using the pedicle as a source of

THE DANGEROUS BLIND SPOT OF
INTRAOPERATIVE LATERAI FLUOROSCOPY FOR
TRANSPEDICULAR SCREW IMPLANTATION

Kao-Wha Chang, Chua-Pei Lee. Chih-Cheng Chen, Wen-Chung Fung,
Wen-Chang Sher, and Van-Kon Mon

There is a radiographic blind spot encountered intraoperatively
during transpedicular screw inserting by use of lateral fluoroscopy, i
e the difference between the real straight distance from posterior
entrance of pedicle to anterior vertebral body cortex and the distance
shown on the lateral radiograph, Therefore while a surgeon inserts
transpedicular serews straightly with aid of intraoperative lateral
fluoroscopy, the transpedicular screws may be misleaded and injure
the paramedianly located great vessels on account of inadvertently
penctrating the anterior vertebral body cortes, This is a disaster.
The distance to the anterior cortex s significantly the greatest slong
the pedicle axis at all levels except TI1 and T12. The author recom-
mends implantation of transpedicular serew should be along the pedi-
cle axis, i c.slight medially deviated, rather than straight anterior
insertion. At T11 and T12 levels, screw insertion should be straight
and the screw length shorter than the length measured from the lat-
eral radiograph should be chosen.

Key words: _transpedicular serew. lateral fluoroscopy, pedicle.
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wire techniques.

riogton rods and segmental sublaminar
Laminectomy can be

purchase from posterior into the vertebral
body, has become an increasingly popular
form of spinal fixation. Many systems
are currently being used that incorporate
plates and screws, rods and screws, and
external fixator pins that obtain secure
purchase of the vertebra from posterior
through the pedicles, '+ The advantages
of these systems are multiple. Fixation
and fusion can be limited to fewer seg:
ments than previously possible with Har.

performed at levels to be fused and fusion
level need not be extended beyand this
The distance of the anterior cortex i
important in preventing from anterior
cortex perforation and possible injury to
vital structures, Many authors have
reconmended straight anterior pedicle
screws insertion i c.axis parallel to
midiine, However the real straight dis
tance from the posterior entrance of pedi
cle to the anterior cortex s different
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from the distance shown on the intraoper
ative lateral radiography. This difference
s a radiographic blind spot. However, in
the laboratory the deeper-inserted screws
withstood the largest number of cycles in
the cephalad-caudad and medial lateral
directions before failure and screws pur.
chasing the anterior cortex had greater
pullout strengths than screws inserted to

a lesser depth.” Therefore during opera
tion the operator may intend to insert the
screw as deeply as he can according to
the depth shown on the intraoperative lat
eral fluoroscopy. This is a misleading
which can cause inadvertent anterior cor
tex penetration and possible injury to
vital great vessels, The authors are re

using  straight anterior

porting

Fig 1

Preoperative anteroposterior lateral roentgenog
scan demanstrate the cnstable burst fracture of L

s and CT

spial canal encroachment by bony fragments from the middle
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transpedicular screw insertion technique, A 22-year-old male, fell from 6 feet
guided by intraoperative lateral fluoros-  high, caused Ly burst fracutre with Fran
copy and it nearly caused aorta perfora-  kle grade B incomplete neural deficit
tion, (a) (b) (c) CT scan showed severe spinal canal
encroachment (Fig.1). He was operated

CASE REPORT two days after injury with Spinal Rod

Plate and Transpedicular screws instru-

&

Fig. 2. Postoperative anteroposterio, lateral roentgenogrars and CT
ccan reveal the anatiomic reduerion and adequate indirect
neurologic. decompression by Spinal Rod-Plate and_tran
Spedicular serews imstrumentation, The sere length. seems
adequate a5 shown on the lateral radiograph
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mentation. The author used straight ante
rior pedicle screw insertion technique
guided by intracperative lateral fluouos
copy, The fractured vertebrae was
reduced and spinal canal was adequately
decompressed which were proven by pos
toperative plain radiograph and CT scan.
The screw length shown on the postoper.
ative lateral plain radiograph seemed ade
quate. (Fig 2.) The neurologic status im
proved from Frankle grade B to Frankle
grade D ten days after operation. But on
postoperative CT scan the author noticed
4 transpedicular at Til has
penetrated the anterior cortex. To iden:
tify the distance between the screw tip

and aorta, enhanced CT scan was perfor

Fig & The enhanced CT sean at TIL lvel
shows the. transpediclar serew has
penetrsced the anterior vertehral cortex
o has sctually contacted with the

med, The author found out the screw tip

has actually already contacted with the
aorta (Fig 3.) To prevent from erosion
of the aorta, revision of the transpedicle
with a shorter screw, The postoperative
course was uneventful and the patient

was performed by reimplanting

was discharged two weeks after the
secondary operation

.. Cnen et

DISCUSSION

Pedicle dimension and angles change
throughout the spine. A detailed knowl
edge of these relationships is important to
any surgeon contemplating the use of the
pedicle for screw purchase to prevent
screw cutout and failure of fixation
neurologic injury or great vessel injury
A knowledge of the depth to the anterior
cortex s essential in choosing screw
lengths but should always be checked
intraoperatively with flvoroscopic contral
during serew insertion, Many authors
have secommended straight anterior pedi
cle screw insertion.** However there is a
radiographic blind spot encountered
intraopearatively during screw  inserting
by use of lateral fluorascopy.i.e. the dif
ference between the real steaight distance
from posterior entrance of pedicle 1o
anterior vertebral cortex and the distance
shown on lateral radiograph or lateral
fluoroscopy. This can mislead the sur
geon 1o inadventently penetrate the ante

rior cortex of vertebrae and injure the
great vessels intimately in front of the
vertebral body, This is a disaster
According to the study of Zindrick et al.*
the transverse plane pedicle angle is
medial in the lumbar spine and gradually
returns to neutral by L 1 and then begins
to angle laterally at T12, The angles
then gradually increase to @ masimum
medial angulation in the thoraccic spine
at T1. In the sagittal plane the pedic
angle is in an increasingly cephalad direc:

tion from the Tumbar spine through the
thoracic spine. The distance to the ante
vior cortex is significantly the greatest
along the pedicle axis at all levels except
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T11 and T12. There is less chance of
indvertent anterior cortex penetration
with screws inserted along the pedicle
axis as opposed to parallel to the midiine
axis of the vertebra at all levels, with
the exception of T 11 and T 12. If inser-
tion of transpedicular screw is along the
pedicle axis, the difference between real
straight distance from posterior entrance
of pedicle to anterior vertebral cortex
and the distance shown on lateral fluoros.
copy is decreased. In addition, the
deeper-inserted screws which have greater
pullout strengths than shorter-inserted
screws can be relied on. In conclusion, the
authors recommend that implantation of
transpedicular screws should be along the
pedicle axisie. slight medially deviated,
rather than straight anterior insertion. At
TI and T12 levels, screws insertion
should be straight and screw length shor-
ter than the length measured from the lat
eral radiograph should be chosen.
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