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Summary 
To e v a l u a t e o u r ini t ia l e x p e r i e n c e wi th He l i ca l 
C o m p u t e d T o m o g r a p h y ( C T ) M y e l o g r a m in the 
investigation of spinal abnormal i t ies . A s late as 1980, 
C T w a s still regarded as unre l iab le compared with 
m y e l o g r a p h y h o w e v e r , t h e a d v e n t o f s l i p - r i n g 
t echno logy in the 1990s, in associa t ion with the use 
of more power fu l c o m p u t e r s and h igher energy x-
ray tubes a l lowed a p rocess known as Helical CT. 
T h i s r e v o l u t i o n i z e d C T s c a n n i n g a l l o w i n g 
ach i evemen t of th inner s l ices in a s ingle breath-hold. 
H e l i c a l C T m y e l o g r a m is o n e o f t h e r e c e n t 
app l i ca t ions wi th the potent ia l o f improv ing clinical 
d i agnos i s in pa t ien ts wi th spinal d isorders . This is a 
d e s c r i p t i v e s t u d y o f 5 6 p a t i e n t s w h o had a C T 
m y e l o g r a m in the first 15 m o n t h s of operat ion of a 
hel ical C T s c a n n e r at Ibadan ( January 2004 - M a r c h 
2005) . Axial s c a n s were done a f te r a lumbar puncture 
wi th in jec t ion o f 8 - 1 0 m l s o f contras t ( iopamidol) . 
D e m o g r a p h i c , c l inical da ta and C T f ind ings were 
ana lyzed . Pat ient ages ranged f rom 3 to 75 years . 
T h e h ighes t age f r e q u e n c y w a s seen in the 4th and 
5th decade . 3 7 ( 6 6 % ) of these pat ients were males 
and 19 (34%) w e r e f ema le s . T h e majo r i ty of scans, 
2 2 ( 3 9 . 2 % ) w e r e in the thorac ic and t h o r a c o l u m b a r 
r e g i o n s . L o w b a c k p a i n w a s t h e m o s t c o m m o n 
i n d i c a t i o n 2 6 ( 3 2 . 1 % ) f o l l o w e d by p a r a p l e g i a 
24(29 .6%) . Spinal cord compress ion and spondylosis 
r e p r e s e n t e d 3 4 % a n d 2 0 % o f t h e C T f i n d i n g s 
respect ively . Helical C T m y e l o g r a m is a va luable 
i n v e s t i g a t i v e t o o l w h i c h d e m o n s t r a t e s s p i n a l 
abnormalities well by providing a good silhouette image 
of the spinal cord . 

Keywords: Myelogram, Helical CT, Spinal 
abnormalities 

Resume 
Cet t e e tude d e s c r i p t i v e ava i t p o u r but d ' e v a l u e r 
1 'application init iate de la t o m o g r a p h i c in fo rmat i see 
helicoYdale (TI) m y e l o g r a m m e s d a n s Pinvest igat ion 
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avec pour potentiel d ' ame l io re r le diagnostic clinique 
des anoma l i e s ep in ie res . C i n q u a n t e six pat ients qui 
ava ien t eu le TI m y e l o g r a m m e d a n s les 15 premiers 
mois de Pope ra t ion a Ibadan ( Janv ie r 2004-Mars 
2005) .Les s c a n n e r s ax i aux e ta ien t fa i tes a p r e s la 
p u n c t u r e l o m b a i r e a v e c i n j e c t i o n de 8 a 10 ml 
d ' i o p a m i d o l . L e s d o n n e e s d e m o g r a p h i q u e s et 
c l iniques ct les resultats du TI e ta ient analyses . L 'age 
d e s p a t i e n t s v a r i e 3 a 7 5 a n s . La p l u s g r a n d e 
f r equence d ' a g e etai t en t re 40 et 50ans .Tren te -sep t 
( 6 6 % ) e t a i e n t m a l e s et d i x - n e u f ( 3 4 % ) e t a i e n t 
femelles. la major i te des scanners ,vingt deux (39 .2%) 
e ta ien t d a n s les r e g i o n s t h o r a c i q u e s et t h o r a c o -
lombaire. Les courbatures etaient Pindicat ion) l ep lu s 
c o m m u n s 2 6 ( 3 2 . 1 % ) s u i v i t d e la p a r a p l e g i e 
24(29 .6%) la compress ion de la moe l l e ep in iere et le 
spondylose represen ta ien t 3 4 % et 2 5 % des resul ta ts 
de TI respec t ivement . 

Introduction 
As late as 1980, C T w a s still r egarded as unrel iable 
compared with myelography, currently high-resolution 
C T scann ing permi t s qui te sa t i s fac tory , though still 
imperfect , imaging of the sof t t i s sues o f the spinal 
canal [ 1 ]. T h e adven t o f s l ip- r ing t echno logy in the 
1990s, in a s s o c i a t i o n wi th use o f m o r e p o w e r f u l 
compute r s and h igher - ene rgy x- ray tubes a l lowed 
the replacement of incremental slice technology with 
a p r o c e s s k n o w n as Helical / Spiral CT, w h i c h 
consis ts of c o n t i n u o u s ac t iva t ion of the x-ray source 
and cont inuous m o v e m e n t of the table top through the 
gantry, resu l t ing in v o l u m e t r i c acqu i s i t ion . T h e s e 
advances have revolut ionized C T scanning, a l lowing 
acquisi t ion of th inner sl ices in a s ingle breath-holding 
per iod [2] . He l ica l C T m y e l o g r a m is one of its 
appl ica t ions wi th the potent ia l of improv ing clinical 
d iagnos i s in pa t ien ts wi th spinal d isorders where a 
Magne t i c R e s o n a n c e I m a g i n g ( M R I ) facility, which 
is the gold s tandard [3], is unava i lab le . Diagnostic 
error in earl ier s tudies was at tr ibuted to inexperience, 
lack of k n o w l e d g e of normal ana tomica l variance, 
and poor resolu t ion . A l so technical progress in the 
last decade has rendered obsolete several radiological 
m e t h o d s o f inves t iga t ing the spine, some of which 
h a v e o n l y b e e n p e r f e c t e d in r e c e n t y e a r s . 
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Unfortunately MRI the most e f fec t ive and non-
invasive of the recent advances is expensive and 
not yet universally avai lable in our environment . 
H o w e v e r h e l i c a l C T m a y p r o v i d e a g o o d 
alternative when handled in exper ienced hands. 
Helical CT myelogram has several advan tages 
some of which include; (i) rapid scan t ime; which 
limit ar tefacts due to involuntary movements 
including swal lowing and respirat ion,( i i ) digital 
r ad iog raph -cu r so r line and t i l t ing of gant ry , 
a l lowing selection of the optimal scanning plane , 
which for most condi t ions is perpendicular to the 
long axis of the spinal canal , (iii) variable-section 
width, sect ions as thin as 2mm can be obtained 
reducing partial volume effect in narrow structures 
such as cervical disc and is necessary for high 
resolution reformation,(iv) reformation ofacquired 
images in any desired plane. Other advantages 
include a higher degree of lesion detection and 
better lesion characterization with a radiation dose 
wh ich is s imi l a r to or less than that used in 
conventional CT. 

Materials and method 
B e t w e e n J a n u a r y 2 0 0 4 and March 2005 , 56 
c o n s e c u t i v e p a t i e n t s r e f e r r e d to R a d i o l o g y 
Department of the University College Hospital 
Ibadan, who had C T myelogram (CTM) using a 
single-slice helical CT scanner (CT/e GE Medical 
systems) were reviewed. 

There were 37(66%) males and 19(34%) fe-
males whose ages ranged from 3 to 75 years; mean 
age of pat ients was 42years . Thei r demographic 
clinical and imaging f indings were obtained from 
hospital files. All patients gave a written informed 
consent. 

Axial CT scans were done following a lum-
bar punc ture with the in jec t ion of 8 -10mIs of 
nonionic contrast material (iopamidol 300; Bracco 
Diagnostics, Milan, Italy) into the subarachnoid 
space. All scans were preceded by a lateral scout 
for planning and appropria te tube angulat ion. The 
fo l lowing CT pa ramete r s were used; 120-kVp 
maximum; 150 to 200 mA, 5 1 2 x 5 1 2 matrix, 15-
cm scan field of view, 3mm col l imation, Pitch of 
1.5, 1.0 second gantry rotation t ime and a 2mm 
reconstruction interval. 

All patients were admit ted and monitored 
for 24hours in the supine position for possible com-
plications and adverse react ions. 

R e s u l t s 
During the period of study. CTM accounted for 4.7% 
(56/1190) of all CT procedures performed. 76%(42/ 
56) of these were referred from surgical specialties 
and 24% (14/56) from medicine. 56% (33/56) of the 
patients were between the third and fifth decade of 
life (figure I). 
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Fig. 1: Shows age distribution of 56 CI M patients 

Indications for CTM included low back pain, 
p a r a p l e g i a / p a r a pa res is, and q u a d r i p l e g i a / 
quadriparesis ( Table I). Traumatic injury to the spine 
from various causes including gun shot injury (Fig.2a-
c) was responsible for 30 .4% (17/56) of the cases 
evaluated; other causes were fall from a height and 
road traffic accident. 

Table 1: Indication for CTM 

Indication Number Percentage (%) 

Low back pain 26 32.1 
Paraplegia 24 29.6 
Paraparesis 10 12.4 
Quadriplegia 10 12.4 
Quadriparesis 7 8.6 
Neck pain 4 4.9 
Total 81 100 
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(a ) ! 

Fig. 2a-c: G u n sho t in ju ry to the sp ine , (a) Sagit tal s canogram s h o w i n g mul t ip le meta l l ic d e n s e pel le ts ove r the 
t h o r a c o l u m b a r sp ine , (b ) Axia l image in the s a m e pat ient showing pel ler within the ver tebra l canal o f D I 2 extradural ly 
wi th n o n - v i s u a l i z a t i o n o f the t h e c a space and co rd compress ion , (c) Sagittal C T M image in a n o t h e r pat ient with cord 
c o m p r e s s i o n f r o m gun pel let in the cervica l sp ine with poster ior indentat ion of the cord at the level o f C 2 . 

T a b l e 2: Regions of study 

Region Number Percentage (%) 

Cervical 10 17.9 
Cervico-Thoracic 9 16.1 
Thoracic 11 19.6 
Thoraco-Lumbar 11 19.6 
Lumbar 8 14.3 
Lumbo-sacral 7 12.5 
Total 56 100 

T a b l e 3 : C T M findings 

C T M f inding Number Percentage (%) 

Cord Compress ion 32 33.7 

Spondylosis 19 20.0 

Disc Herniation/ 
Prolapse 11 11.6 

Vertebral Fracture 7 7.4 

Tumor 
Extradural (2) Intradural (1) 
Intramedullary (2) vertebral( 1) 
Vertebral collapse/ 
destruction 
Spondylolisthesis 
Facet Hypertrophy 
Normal 
Paravertebral Abscess 
Canal Stenosis 
Metastatic deposit 
(breast & prostate) 

6.3 

5.3 
5.3 
3.2 
3.2 
1.0 

1 .0 
2 . 0 

The thoraco-lumbar and thoracic regions 
were the most studied areas accounting for 39.2% 
of all studies (Table 2). The scan duration ranged 
from 43 to 100 seconds with an average duration of 
62 seconds. CTM demonstrated cord compression 
in 32 patients, spondylosis in 19. Disc herniation/ 
prolapse in 11, Vertebral Fracture in 7 and spinal 
tumour in 6 (Table 3). 

The various causes of cord compression are 
listed in Table 4, with disc herniation /prolapse 
a c c o u n t i n g for 2 7 % and bony f r a g m e n t s and 
osteophytes representing 25% and 19% respectively. 

Table 4: Causes of spinal cord compression 

Cause Number Percentage (%) 

Disc prolapse 11 30.6 
Bony fragments 9 25.0 
Osteophyte 7 19.4 
Tumor 4 11.0 
Gun pellet 4 11.0 
Haematoma 1 3.0 
Total 36 100 

CTM demonstrated 6 tumours which repre-
sents 10.7% of all cases seen, (2 extradural, 2 in-
tramedullary, I intradural and 1 vertebral). Three of 
these tumors were confirmed at surgery including a 
spinal arteriovenous malformation (AVM). No case 
of adverse contrast reaction was recorded. 
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Discuss ion 
Myelography delineates the spinal cord and nerve roots 
by the introduction of contrast medium into the 
subarachnoid space followed by fluoroscopy [4]. The 
long examination time and maneuvers may cause 
discomfort to the patient. The introduction of CT in 1972 
made it possible to visualize the spinal cord and nerve 
roots more clearly in the axial plane, with less discomfort 
to the patient and with shorter examination times [5]. 

The advent of Helical CT in the 9(Ts made 
image acquisit ion faster and with thinner slices 
providing better resolution. In our experience average 
image acquisition time of 62secs is a remarkable 
advancement to what was attainable a few years ago 
at our institution. 

Clinical trials of iopamidol have shown fewer 
serious s ide-effects , a l though the occurrence of 
headaches and nausea is about equal to that of 
metrizamide. Metrizamide is an older synthetic, 
nonionic, water-soluble contrast medium with a low 
osmolality and neurotoxicity which has been safely 
used for examination of the entire spinal canal [6,7]. 

Our use of small volumes of this low osmolar 
non-ionic contrast medium may have also been 
respons ib le for the absence of severe contrast 
reaction. Myelography is usually indicated when 
surgery is being contemplated [8], this may have 
accounted for a higher percentage from surgical 
specialties. 

A GE single-detector helical scanner with a 
scan rotation of one second was used. We used thin 
slices with overlapping sections which provide good 
reformations that help in better appreciation of spinal 
anatomy and lesion demonstration. Spatial resolution 
in reformatted images is usually poor, especially in 
the longitudinal axis, unless thin, overlapping sections 
are obtained. Some authors [9] report that no further 
information is made avai lable from reformatted 
images that were not detected on axial scans, whereas 
others [10] emphatically disagree. Nevertheless the 
images we obtained enabled accurate diagnosis of 
spinal cord lesions such as nerve root compression, 
multiple level pathology, and mechanical instability, 
where MR studies would have been the ideal. Our 
investigative technique involved an initial lateral scout 
which enabled us to focus on the area of interest 
thereby limiting patient dose. This was particularly 
important in younger patients and when the exposure 
field may include radiosensitive organs such as lung, 
thyroid, breasts, testes and ovaries as there is no 
threshold dose. 

The low frequency (4 .7%) of CT myelo-
g raphy studies over the period of review may have 
been due to the fact that most requests received were 
from patients with inconclusive plain myelography 
studies or plain spinal x-rays which required further 
evaluation and pre-surgical cases where precision is 
important to the surgeon. 

T h e 2:1 m a l e to f e m a l e ra t io a p p e a r s 
insignificant, nevertheless the age distribution showed 
most patients to be between the 3rd and 5th decade 
and this correlates with the age of increased risk of 
spinal trauma and other lesions such as neoplasm and 
disc herniation. 

Low back pain and paraplegia were the 
commonest indication fo rCT Myelogram in this series 
accounting for more than 50% of cases. Low back 
pa in is the s e c o n d m o s t c o m m o n c o m p l a i n t 
encountered by primary health care physicians after 
the common cold [11] and up to 80% of all individuals 
will experience low back pain at some point in their 
lives. Unfortunately, a specific diagnosis is not made 
in 80% of low back pain syndromes [ 12,13]. Because 
of these statistics, treating patients with low back pain 
can be particularly frustrat ing for cl inicians, and 
imaging is a common diagnostic tool used to gather 
information and indirect therapy. Post mye log raphy 
CT scanning stands out amongst available modalities 
in our environment for directing therapy. Though non 
specific back pain is not an indication for imaging 
unless it has been present for 6-8 weeks at the very 
least or longer if the pain is subacute [14]. Imaging 
in low back pain may also be considered when there 
are symptoms to suggest malignancy, compression 
fracture or infection. Also age is an important factor 
as low back pain is uncommon complaint in children 
and adolescent it therefore prompts early imaging 
particularly if constitutional symptoms are present 
[14]. 

We e v a l u a t e d t h r e e c h i l d r e n and fou r 
a d o l e s c e n t s and f o u n d o n l y t w o a d o l e s c e n t s 
presenting with low back pain. These patients had 
radiological features of Pott 's disease. In this series 
the thoracic and lumbar spine accounted for more 
than 50% of the regions requested for evaluation, 
this correlates well with the indications for requests-
being mainly low back pain and paraplegia. 

Wc also demonstrated 5 spinal tumours; 2 
meningomas (intra and extradural), an intramedullary 
haemangioblastoma, intradural neurofibroma and a 
spinal intramedullary Arter iovenous malformation 
( A V M ) ( f i g u r e 3 ) . An e x t e n s i v e v e r t e b r a l 
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(b) warara a 
Fig. 3 a ) : Axial C T M image s h o w i n g expans i l e intramedullary lesion with mul t ip le c i r cumferen t i a l t heca fi l l ing defec t s 

in a 26-year -o ld pat ient wi th an int raspinal AVM. 
b) C T a n g i o g r a p h i c m a x i m u m intensi ty p ro jec t ion ( M I P ) image of s ame patient d e m o n s t r a t i n g the lesion. 

chondrosarcoma with spinal cord infiltration (Fig. 4) 
and cord compression from metastatic prostate can-
cer (F ig . 5) w e r e a l so c o n f i r m e d . T h e case of 
haemagioblastoma was described in a 27-year-old 
male. Cord haemangioblas tomas are the 3rd most 
common intramedullary spinal tumour. Most are 
solitary and occur in patients less than 40years f 15]. 

Fig. 4 : Axial C T M i m a g e s h o w i n g an ex tens ive expans i le 
lytic dest ruct ive vertebral tumour involving the right costo-
ver tebral jo in t with cord c o m p r e s s i o n . 

Meningiomas are also not rare, Salvati et al 
reported 4 intramedulary meningiomas all occurring 
in the cervical spinal cord [16]. In this series the 
extramedullary meningioma occurred in the cervical 
s p i n e . An i n t r a d u r a l m e n i n g i o m a w a s a l s o 
demonstrated in the upper thoracic region (Fig. 6). 

Although spinal cord ependymoma is the most 
common intramedullary neoplasm in adults [ 17] none 
was found in this study. Spinal AVM are very rare 
cord lesions [18]. This patient with the suspected 

R e g a r d i n g d i sc h e r n i a t i o n , t h e spat ia l 
resolution of both axial and reformatted maximum 
intensity projection sagittal images enable clearand 
uncomplicated diagnosis in suspected individuals 
(Fig. 7). Haughton et al in a previous study showed 
that C T d e m o n s t r a t e s l u m b a r d i sc d i sease as 
effectively as Myelography [20]. Several authors 
also believe that myelography combined with CT 
a l l e v i a t e s the i n h e r e n t w e a k n e s s e s of each 
examination and allows a complete evaluation of the 
area of interest, indicating that C T scanning with the 
use of intrathecal contrast medium has increased 
accuracy when compared with plain CT study of the 

spinal AVM was further evaluated with a CT an-
giography and had successful surgical excision (Fig-
ure 3b). The neurofibroma was found in a 23-vear-
old female which is within the recognized age range 
for these tumours [ 19 ]. Q 

F i g . 5 : M e t a s t a t i c v e r t e b r a l d e s t r u c t i o n a n d c o r d 
compress ion in a 70-year -o ld man with pros ta te cancer . 
C o r o n a l r e f o r m a t t e d C T M i m a g e s h o w i n g a b r u p t 
te rminat ion to f low of contras t m e d i u m at the level of T6 . 
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Fig. 6: Intradural meningioma in a 30-year-old female. CTM 
sagittal re format s h o w s intradural mass lesion in the upper 
thoracic region, note the irregular filling defect within theca 
space posteriorly (a r row) 

Fig. 7: CTM sagittal reformat shows posterior osteophytes 
on L3 and L4 extending into the spinal canal and impinging 
on the nerve roots (arrows) in a 64-year-old female with 
spondylosis and L3/4 disc prolapse. 

spine [21-23]. Shor tcomings of the present study 
include the limited number of cases performed within 
the per iod h o w e v e r the c o n d i t i o n s descr ibed a re 
representative of those encountered in routine clinical 
practice and the f indings suppor t the fact that C T M 
is a useful invest igation for eva lua t ing spinal cord 
lesions in general especial ly in the absence of a MR 
facility which i sye t to be universal ly avai lable in our 
environment. 
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