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Abstract CT scans of fifteen patients with tuberculosi®). The area occupied by the spinal cord (C) at the level of maxi-

of the spine without neurological deficit were ana|yséwq§ncroachTent was fa'CU'ate?]- Thet area Of|enf:rf%cgm$hm gA)
€ percentage canal encroacnment was calculate Yy the 10r-

for canal encroachmen_t. We calculated that up to 7 dla given below: Area of encroachment (A)=Area of spinal canal

encroachment of the spinal canal by tubercular pathol@gyarea of spinal cord (C).

ical tissue is compatible with undisturbed neural statuspercema1ge Canal encroachme%xloo

Résumé Quinze malades atteints de tuberculose de Tlzgse patients were treated nonoperatively with antituberculous

colonne vertébrale sans insuffisance neurologique (qﬂ%%s_ and spinal braces and all showed satisfactory regression of
Y U L.z ., ISsease.

driplégie ou paraplégie) on été examinés par scanner

pour le pourcentage de I'empiétement du canal. D’aprés

cette étude, soixante seize pourcent de I'empietementrdyults

canal vertébral par le tissu pathologique tuberculeux est

compatible avec I'état neurologique non derange ou i“tapke CT scans of 15 patients (age range 15-65 years) were
studied.
The cervical spine was affected in one, and cervicodor-
sal junction in two and the dorsal spine in twelve. In ten
ases the boundary of the spinal canal could be marked
E;é{g_whilst in five cases the canal area at maximum en-

Introduction

Neurological deficit (paraplegia/quadriplegia) followin

tuberculous vertebral disease is caused by cord comp achment was calculated from the average of the proxi-
sion. The amount of disease tissue required to cause r?é?ll- d distal b had 9 o P
rological deficit has not been determined. mal and distal vertebrae. Seven cases had 65% or more ca-

The present study was aimed to calculate the deg?gégsnﬁ?dagggﬁegrtI;\fs'tshcgngaggr%gcﬁ:nzg(ty?;rg)?éylghree
of spinal cord compromise which is compatible with nof- 0 )

mal neurology.

Discussion

Patients and methods . o . C
Neurological deficit is the most serious complication of
Fifteen patients diagnosed clinically and radiologically as having tuberculosis of the spine [2]. The spinal cord appears to
berculosis of the spine with disease betwegfDg, without neuro- have the physiological reserve to withstand considerable
logical deficit were studied. No patients had gross spinal deform"gressure. The rapid onset of compression induces more

CT scans were performed in all cases. The axial sections shQw= . .
ing maximum encroachment of the spinal canal were select ﬁl,onounced effects on neurological tissue [9, 10].

scanned and transferred to a computer. The area of the canal wadganal encroachment is an appropriate term as differ-

calculated from digitized sketches using autocad software. entiation is possible between the compression caused by
The area of the canal (B) was measured at the level of maémgenital or structural stenosis and compression caused

mum encroachment. The canal area at mid vertebral section Ogﬁgeextradural ressure

proximal and distal vertebra was also calculated. The average” of P : o

these two readings gave us the canal area at the diseased segmdn@ffman [5] observed about 60% extradural compres-

sion in 10 cases of thoracic spine tuberculosis with para-
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Table 1 Different measurements and percentage canal encroachment of tuberculosis of théBsganeebral body

S. Age/Sex Disease  Maximum  Canalarea Canalarea Canal area Cord area Area of Percentage
No. VB canal at proximal  at distal at maximum at maximum encroachment Canal
occupancy  vertebral vertebral encroachment encroachment A=B-C encroachment
at VB body body (B) © A/Bx100
1 14/F Dy Dg - - 0.0942 0.0305 0.0637 68%
2 50/F D, D, - - 0.1951 0.1951 0.1122 55%
3  46/F (DY Dy - - 0.0852 0.0298 0.0554 65%
4  65/F Dy_1o Dyo - - 0.0896 0.0308 0.0588 66%
5 34/F Dig_11 Do - - 0.0952 0.571 0.0381 40%
6 29/F GD; C, - - 0.1132 0.34 0.0792 70%
7 40/F D g D, - - 0.1252 0.0376 0.0876 70%
8 35/M C~-D;-D, D; - - 0.0914 0.0457 0.057 50%
9 23/F Dig-11 D11 0.2427 0.2114 0.2271 0.0535 0.1736 76%
10 35/M D; g Dg - - 0.2304 0.0852 0.1452 63%
11 24/F Gy Cs 0.1107 0.1105 0.1106 0.0321 0.0785 71%
12 18/F D D, - - 0.0934 0.0467 0.0467 50%
13 20/M (D D, 0.0924 0.093 0.0927 0.0334 0.0593 64%
14 28/M D,_g Dg 0.184 0.1846 0.1834 0.0659 0.1178 64%
15 25/M Ds g D, 0.1567 0.1588 0.1578 0.0712 0.0866 55%

changes. In this regard comparisons with the effectstimfough inter vertebral foramina or via the posterior ele-
spinal trauma cannot be made. In the traumatic spine iinents. Thus measurements of mid sagittal diameter may
damage to the spinal cord is by direct compression. Paot show encroachment.

jabi has calculated canal encroachment in experimentally

produced thoraco-lumbar burst fracture in fresh cadaverie

specimens. The dynamic canal encroachment during trBgferences

ma was 85% higher than the static canal enCroaChmelr.]tArbit E, Galicich W, Galicich JH, Lav N (1989) An animal
seen on post_trauma computed tomogr_aphy [10]: . model of epidural compression of spinal cord. Neurosurgery
In pyogenic epidural abscess the inflammation is of 24:860-863

rapid onset and presumably causes vascular damage beforBraakman R, Fontijne WPJ, Zeegers R, Steenbeek JR, Tanghe
and in addition to the mechanical insult. In the tuberculous HLJ (1991) Neurological deficit in injuries of the thoracic and
spine low grade inflammation and gradual extradural com- L“hr{;b(s\r,izﬁ')”leif?lcfff?c”“"e series of 70 patients. Acta Neuro-
pression may allow the cord to adjust to the mechanicg! Fontijne WPJ, Deklerk LWL, Braakman R, Stijnen T, Tanghe
compression. The chronic compression of tuberculosis be-HLJ, Steenbeek R, Vanlinge B (1992) CT scan prediction of

haves like static canal encroachment. Olmarker has dem-neurological deficit in thoraco-lumber burst fractures. J Bone

onstrated in experimental studies that impairment of nutrj; \I]-Ioz;rs],thﬁrlljcr)?o[e')l'r] Eﬁggg’;ﬁfﬁs Abumi K (1988) Relationship be-

tional supply increases vascular permeability and reduc€Syeen traumatic spinal canal stenosis and neurologic deficit in
muscle action potential amplitude. All the factors responsi- thoracolumbar burst fractures. Spine 13:1268-1272
ble for neuronal impairment are exaggerated when corf- Hoffman EB, Crosier JH, Cremin BJ (1993) Imaging in chil-

pression builds up suddenly rather than slowly [7-9]. ?re” W“hhSpi”a‘(']I t“bercu't‘?SiS — a comparison of Eagi"gragh%t
. . . __tomography and magnetic resonance imaging. one Join
Fontijne has measured canal stenosis by calculatlngSurg [Br] 75:233-239

the normal sagittal diameter of the spinal canal (Y) angl Lindahl S, willen J, Nordwall A, Irstam L (1983) The crush —
the smallest sagittal diameter (X) of the spinal canal at cleavage fracture. Spine 8:559-569 _ N
the level of injury and then calculated the percentage SﬁihOImarker G (1996) Spinal nerve root compression; nutrition

; . and function of the porcine cauda equina compressed in vivo.
nal canal sten03|§(<100), as also measured by Hashi- ... Orthop Scand 242:621-627

moto etal. [4]. Hoffman measured the percentage can@loimarker K, Rydevik B, Holm S, Bagge U (1989) Effects of
encroachment in a mid sagittal MRI scan. We have cal- experimental graded compression on blood flow in spinal
culated the area of the spinal canal and the spinal cord tgierve root: a vital microscopic study on the porcine cauda equ-

; ina. J Orthop Rev 7:816-823
detler'ml?le the 'are”a andfpert():lentage canal encroachmgné: Olmarker K, Holm S, Rojengvist AL, Rydevik B (1991) Ex-
tis theoretically preferable to measure Cross Section- perimental nerve root compression. Presentation of a model

al area to assess the degree of spinal canal encroachmeribr acute, graded compression of the procine spine, cauda equ-
Lindahl etal. established a significant correlation be- ina with analysis of neural and vascular anatomy. Spine 16:
tween the degree of reduction of the spinal cross sectipn-81-69

. . . Panjabi MM, Kifune M, Wen L, Arand M, Oxland TR, Lin
al area and the mid sagittal diameter [6]. Braakman et ‘Ruey MO, Yoon WS, Vasavada A (1995) Dynamic canal en-

[2] and Lindahl [6] were of the opinion that the cross croachment during thoracolumbar burst fractures. J Spinal
sectional area is difficult to measure by digital planime- Disorder 8:39-48

ter due to significant inter observer variations; wherebk Sayegh FE, Kapetanos GA, Symeonides PP, Anogiannakis G,

; ; ; adentzidis M (1997) Functional outcome after experimental
the measurement of sagittal diameter is more accurate. Irt/lauda equina compression. J Bone Joint Surg [Br] 79:670-674

tUberFmOUS pathoI(_)gy compression does not alvyays St@rtTuli SM (1997) Tuberculosis of the skeletal system, 2nd edn.
anteriorly as the disease may penetrate the spinal canalaypee Brothers Medical Publishers (P) Ltd., pp 220—224




