P__i

SPINE Volume 23, Number 9, pp 105/7-1060
©1998, Lippincott—Raven Publishers

B Spontaneous Remodeling of the Spinal
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i Surgical removal of bony fragments from the spinal ca-
n§ 8 Stady Design. Forty two conservatively treated pa- nal may restore the shape of the canal after burst frac-
! tients with a burst fracture of the thoracic, thoracolum- rures. However, several reports have indicated that res-

bar, or lumbar spine with more than 25% stenosis of - . fli ey Id (« h (
the spinal canal were reviewed more than 1 year after oration of the spinal cana) does not a cohbece

vy _ _ : _ : 3.9.17,25,27,29-31

3 injury to investigate spontaneous remodeling of the spi- neurologic recovery. The natural devel-
) nal canal. opment of the changes in the spinal canal after burst
e Objectives. To investigate the natural development fractures needs further deﬁnition.6‘7‘13"19"24‘26 Therefore,

of the changes in th inal canal after thoracolumb : o . :
{ changes 1 tho spiral cant affer TREEREERE this study was initiated to investigate the phenomenon of
burst fractures.

Summary of the Background Data. Surgical removal spontaneous redevelopment of the spinal canal after tho-

of bony fragments from the spinal canal may restore racic, thoracolumbar, or lumbar burst fractures.

the shape of the spinal canal after burst fractures. How-

05 ever, it was reported that restoration of the spinal canal
" does not affect the extent of neurologic recovery. m Patients and Methods
Methods. Using computerized tomography, the au-

thors compared the least sagittal diameter of the spinal Between January 1981 and September 1990, 125 patients with

1 canal at the time of injury with the least sagittal diame- 1 burst fracture of the thoracic, thoracolumbar, or lumbar

pine ter at the follow-up examination. spine were treated in the Departments of Orthopedics or Neu-
Results. Remodeling and reconstitution of the spinal rosurgery of the authors’ hospital.

canal takes place within the first 12 months after injury. After the patients were admitted to the hospital, anteropos-

The mean percentage of the sagittal diameter of the spi- terior and lateral radiographs were obtained of all patients

nal canal was 50% of the normal diameter (50% steno-
sis) at the time of the fracture and 75% of the normal
diameter (25% stenosis) at the follow-up examination.
The correlation was positive between the increase in
the sagittal diameter of the spinal canal and the initial

suspected of having a spinal injury. The spine of the patient
suspected of having a burst fracture was stabilized with plaster
shells, in the emergency room, before the patient was submitted
to computed tomography. All patients with a burst fracture of

percentage stenosis. There was 3 negative correlation the spinal column underwent a neurologic examination by a
between the increase in the sagittal diameter of the spi- neurosurgeon in the emergency room. Within 24 hours and
nal canal and age at time of injury. Remodeling of the during the follow-up visit, a sagittal computed tomogram was
spinal canal was not influenced by the presence of a made of all patients with a fracture of the spine. On admission
neurologic deficit. -nd on follow-up examination, the window width was 3200

Conclusion. Conservative management of thoraco- Hounsfield units, and the window level was 300 Hounsfeld
lumbar burst fractures is followed by 2 marked degree units. A slice thickness of 3 mm or 6 mm (four scans) was used.

of spontaneous redevelopment of the deformed spinal
canal. Therefore, this study provides a new argument in
favor of the conservative management of thoracolum-

The least midsagittal diameter of the spinal canal at the level
of injury (x) was measured on the computed tomography scan.

bar burst fractures. [Key words: spinal canal remodel- The normal midsagittal diameter of the spinal canal was esti-

ing, thoracolumbar burst tractures] Spine 1998;23:1057- mated by calculating the average of the corresponding mea-
1060 surements at the adjacent aninjured level above and below the

injury (y). The percentage spinal canal stenosis was calculated
as: (1 — x/y) X 100%."°
Forty-two patients with an initial spinal canal stenosis of

i : - 3 = s e 55 P ST : ( : - - ~+1 ‘ ~n) -~
From the Departments of ::'()rth(:-paedlcs, +Neurosurgery, iRadmI(;gyﬁ more than 25 /0 underwent conservative treatment. The loca
§Epidemiology and Biostatistics, University Hospital and Erasmus tions of the 42 burst fractures are shown in Table 1.

[}imveraity Rotterdam, The Netherlands. Sixteen patients (38 %) had a neurologic deficit as defined by

ar= » 3 3 e p” ¢ . 7 S

\cknowledgment date: March 6, 197 Frankel et al*® (Table 2). There were 35 men and 7 women,
First revision date: May 12, 1997. . - S c .
Wbciiace date: October 22. 1997 with a mean age at the time of injury of 35.6 years (range,

Device status category: 1. 1 7—82 years).
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Table 1. Numbers of Patients With a Burst Fracture With o reduction stenosis (%)
and Without a Neurologic Deficit at the Three Levels
Thoracic Thoracolumbar Lumbar Mean (SD) P 70+
(T1-T10) (T11-L1) (L2-L5) Reduction Value
‘ . 60 -
With deficit ] 13 2 22.0(14.8)
Without deficit 2 14 10 26.7 (12.7)
P value NS 50 ¢
Mean (SD) 18.3(19.9) 249(12.9) 28.6 (14.1) NS :
reduction :
40 - -
NS = not significant (one-way ANOVA + trend test)
30
I'reatment of all patients was supervised by a neurosurgeon el ¥
and an orthopedic surgeon. Both departments used the same
treatment protocol. The conservative treatment included stabi-
lization on a spinal surgy bed with removable plaster shells. .
After clinical stabilization, a circular plaster body cast from
symphysis pubica to the sternoclavicular joints was made. Two Ol ; T e

. T . Je ; 0 12 24 3B 48 80 . 72 _8Bd o 108
months after injury, the patient, if neurologically well enough,

was mobilized in an erect position in the plaster body cast with follow-up time (months)

the help of a physical therapist. Four months after injury the N.S.
plaster shell was removed. |
The tollow-up period varied from 12 months to 108 months Figure 1. The reduction in the percentage stenosis versus the u
(mean, 43.3 months). follow-up time in months. The reduction in percentage stenosis is 2
the initial percentage stenosis minus the percentage stenosis at Bl
B Results the the follow-up examination. *The mean initial percentage ste- |
_ | _ ) nosis.
In all patients, except one with a thoracic burst fracture I
without the presence of a neurologic deficit, there was a 4 S .
| : . _ i & correlation between the reduction in the percentage spi- |
reduction of the percentage spinal canal stenosis. Within . . e (C
: ol e nal canal stenosis and age at the time of Ijury (B
the first 12 months after Injury, the mean percentage

0.001). This correlation also was seen for each separate

spinal canal stenosis significantly decreased from 50 =+ level of injury (thoracic, thotacolum habi ) Al ,
Non e | : -' " (thoracic, acolumbar, : ar).
15.4% to 25 + 12.5% (pflll'(?d LIESH Be< 00001) Atter 4 . g : 0
. . i _ The reduction in the percentage spinal canal stenosis :
this period there was no longer a significant correlation Sl . | . S N
2 sl . was very significantly associated with a higher initial per- |
between the reduction in the percentage spinal canal ste- g ' . | i
_ . : . . | centage spinal canal stenosis (P < 0.0001: Figure 3). -‘
nosis and the length of the follow-up period (Figure 1). IS

The level of the fracture (thoracic, thoracolumbar.,

and lumbar) and the Frankel grading did not influence 5o reduction stenosis (%)
the redevelopment of the spinal canal significantly (Table

1). Eleven patients improved one or more Frankel grades 2ok

(Table 2). None of the 42 patients was neurologically

worse at the follow-up examination. Figure 2 shows the 60

Table 2. The Number of Patients With a Neurological =

Deficit (n = 16) Classified According to Frankel on o

Admission and at Follow-up

Frankel Classification at Follow-up

Initial Frankel A B C D E
Classification (=3} (n = 0) (="1)) (n = 5) i =74
Aln'= 3) 3 0
Sl =) 2
C (n — 4) ] 2 ] 0 | A o | L I |
D (n = 7) 1 6 17 27 a7 47 57 87 77 87
Frankel A (complete) = no motor or sensory function below the level of Injury; age at time of Inlury (years)
Frankel B (sensory only) = no motor function but some sensation preserved
below the level of the lesion: Frankel C Imotor useless) = some motor p* 0.0008
function without practical application; Frankel D (motor usetul) = useful motor
function below the level of the lesion Frankel E (recovery) = normal motor ' AR : th
4 e age -
and sensory function may have some reflex abnormalities Flgure 2. The reduction in the percentage stenosis versus ; h@

ST Wl e s at time of injury. The reduction is more evident in younger patients.




Spontancous Remodeling of the Spinal Canal + de Klerk et al 1059
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Ps 0.0000

st Figure 3. The reduction in the percentage stenosis versus the
g5/ initial percentage stenosis. The higher the initial percentage ste-
i3 nosis, the greater the reduction.

18

Figure 5. Computed tomography scan of the same burst fracture
in Figure 4, 28 months after injury, at almost the same level (the
least sagittal diameter).

B Discussion

o | . . . : oval of all bowme from the S inal canal 1s neces-
Sl Excessive axial loading and flexion causes retropulsion b

2 do2 e
¢ . . cqry. 1,210,12,18.23 There have been reports about the
¢ of bone into the spinal canal.'® Computed tomography s . 2
e . b . redevelopment of the spinal canal in burst frac-
scanning has increased our knowledge of spinal trauma. LR
i B ] Sl : tures.&7:13:19:24:26 Most of these reports comncern only a
.~ However, the computed tomograms also cause appre- bl
108 henci | . . . small group of patients who have a burst fracture, but
ension by clearly showing bony fragments in the spinal - et - e
; ; 02228 _ve no neurologic deficit. In the reports ol Stucics -
/4 Sinal 4°-8-11-202%4° It has been assumed that canal ste- 5 P

volving a small number of patients, no adequate statisti-
cal analysis could be applied. In the current study, It 1S
<hown that there is a significant reduction in the stenosis
1nd redevelopment of the spinal canal.

The process of remodeling takes place during the first
year after mjurys; after this period there 1s no further
significant reduction 1n the percentage spinal canal ste-
“osis. The mechanism of the reduction in the spinal canal
stenosis was not influenced by the presence or by the
degree of neurologic deficit. The authors did not observe
neurologic deterioration during the follow-up period.

Previous studies have found a correlation between the
percentage spinal canal stenosis and the presence of a
neurologic deficit, but no difference was found in neuro-
logic recovery between conservatively and operatively
treated patients with a burst fracture.>1%16%°

[n this study, a significant spontaneous reduction in spi-
al canal stenosis was found in patients with a burst frac-
ture. (Figures 4 and 5) Conservative management of thora-
columbar burst fractures 1s followed by a marked degree of
spontaneous redevelopment of the deformed spinal canal.

nosis causes symptoms at a later date, and theretfore re-
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