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At the Istanbul University, Istanbul Faculty of Medicine, Orthopaedics and Traumatology Department, the Rod-
Sleeve method was applied to 36 burst fractures in the thoracolumbar spine of 32 cases between October 1987 and 
January 1990. Our cases, (21 male, 11 female) the yloungest 13, the oldest 63, the average 29.7 years old; were 
followed up for at least I month and most for 26 months, with an average of 15 months. Kyphosis angle, local 
fracture angle, compression degree on the corpus vertebra, corpus vertebra and disc space height, posterior and lat-
eral translation amount in plain graphics; spinal canal opening degrees and CT examinations of the cases are com-
pared preoperative, postoperative and at the last follow-up. Because of the recovery level of neurologic and other 
findings, we came to the conclusion, that the Rod-sleeve method is effective in the treatment of burst fractures. 

The treatment of the burst fractures let to big dis-
cussion for many years until that FRANCIS DENIS 
put forward the "three column spine concept". This 
theory of DENIS helped to the better understanding of 
the treatment of these fractures (4). 

Today, it is known that the burst fractures need 
surgical treatment, because they are mechanically and 
neurologically instabil (4,5,7,13,16,21,24,27,32). It 
could be no neurologic symptom, but, because of two 
instability, the progressing of a neurologic symptom 
is a high probability (4). Therefore for the decompres-
sion of the pressure of narrowing of the neural canal, 
for the maximum raise of the reduced vertebra anterior 
height and for the prcvcntalion of the correction is 
need of stabilization. For this purpose many methods 
arc used: anterior decompression and fusion (2,3,7,30); 
anterior decompression; fusion and fixation with an in-
ternal fixing device (1,9,24,27); anterior decompres-
sion + fusion + posterior reduction and posterior sta-
bilization (3); posterior reduction and posterior stabi-
lization (3,6,7,8,16,19,23,25,26,28,29,33,34,35); 
postcrolatcral decompression and stabilization (17, 
20,32); posterior indirect decompression stabilization 
and postcrolatcral fusion (Rod-Sleeve method) (10-
16,21) are the main methods. 

The Rod-Sleeve method aims decompression to the 
spines by using different pressures from posterior three 
points (without opening the mcdullar canal from the 
anterior or the posterior), reduction and stabilization of 
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the fracture. This method is defined in 1979 by ED-
WARDS (10,13) (Figure 1). 

 
In this report, we will present the results, which 

we obtained from the treatment with the Rod-Sleeve 
method in burst fractures. 

MATERIALS   AND  METHOD 

Material: At the Istanbul University, Istanbul fa-
cully of Medicine, Orthopaedics and Traumatology De-
partment, 36 burst fractures in the thoracolumbar 



spine of 32 cases, between October 1987 and January 
1990 were our material. 

Method: In our cases, the Rod-Sleeve method 
was applied for the reduction and stabilization of the 
fracture, and decompression of the medullar canal. This 
method is applied to the cases with fractures, which 
are between T5-L4 and not older than four weeks. 

FINDINGS   AND   RESULTS 

Findings: There were 21 male and 11 female pa-
tients who ranged in age from 13 to 63 years, with a 
mean age of 29.7 years old. Our cases were followcd-
up for at least 1 month and most for 26 months, with 
an average of 15 months. 

Due to the topographic distribution of the frac-
tures, we have seen that 31 fractures (86%) of 36 were 
between T11-L2. The distribution was as follows: 

 
As seen at above, in four cases, we had burst frac-

tures in two levels. Besides, six compression fractures 
were seen in six cases. 

The distribution of these 36 burst fractures accord-
ing to their sub types is as follows: 

 

The neurological evaluations of our cases at the 
first application to our clinic according to the Frankcl 
classification was as follows: A(3 cases); B( 1 case); 
C(8 cases); D( 5 cases); E( 15 cases). 

Operation was done on 19 cases (59.4 % ) in the 
first week after trauma, in 5 cases (15.6 %) in the sec-
ond week, in 8 cases (25 %) between the 2nd 4th 
weeks (average 9.7 days). 

Fusion is applied to the segments between hooks 
in at least 4, at most 7, average 4.7 vertebrae. 

Cases were evaluated comparatively preoperative, 
postoperative and at the last follow-up date with local 
kyphosis angle, local fracture angle, scoliosis angle, 
the translation rate to the posterior and lateral, the 
height loss in the corpus vertebra, and the disc distance 
in plain graphics and narrowing or widening of the 
spinal canals in CT scans. 

According to this: 
-Local kyphosis angle measurements are as follows 

(Table 1): 

 

-Corpus vertebra and disc distance measurements in 
our cases expressed as percentages are as follows 
(Table 3): 

 

As seen in Table 3, in the last follow-up date, 
there has been a decrease of 11% in the acquired 
height. 

-In our cases, the decreasing quantities (percentage 
of compression) in the anterior side of the corpus ver-
tebra, that has injured, are as follows (Table 4): 

 



-In our cases, percentage of posterior displacement 
are as follows (Table 5): 

 

No dislodgcmcnts occured when anatomic hooks with 
"L" shappd were used. In the cases with hook dislodge-
ment and displacement, the degree of loss of correction 
was excessive (There were average 14.4 degrees in the 
local kyphosis angle and 19.6 per cent in corpus verte-
bra +disc space height as loss of correction). 

DISCUSSION 
 

-In our cases, the mcdullar canal anteropostcrior 
opening percentage recognized in prc and postoperative 
in CT scans are as follows (Table 6): 

 
-The neurologic evaluations (pre and postoperative) 

of our cases according to the Frankcl classification are 
as follows (Table 7): 

 
-As seen in Table 7; 1 of the 3 patients in Frankel 

A grade improved to B, 1 of them to D, and the other 
to E. 2 cases of the 8 patients in Frankel C grade im-
proved to D, and the other 6 patients to E, poslopera-
tively. 

The complications we have seen in our cases are as 
follows (Table 8): 

 
In all the cases that have been specified by hook 

dislodgement, "C" shaped standard hooks were used. 

Today it is understood that what DENIS (4) put 
forward with the three column spine theory and what 
is made up of posterior longitudinal ligament, posteri-
or anulus fibrosus, and the posterior half of the verte-
bra corpus, the third column which was also the mid-
dle one, had a very important role in the stability of 
the spine. The importance of the key elements of sta-
bility were defined by HOLDSWORTH (22), posterior 
ligament complex is made up of intraspinous and su-
praspinous ligaments, capsule, and ligamentum fla-
vum, almost switched to the middle column. It was 
known that the space which fitted the middle column 
was fractured in burst fractures (31,32). But when DE-
NIS expressed the importance of the middle column in 
the vertebral stability, the confusion in the treatment 
of burst fractures decreased. Today we certainly know 
that in a burst fracture even if there isn't any neurologic 
deficit, kyphosis can occur in the late period, related to 
mechanical instability becomes a problem. For this 
reason, in a burst fracture with no neurologic deficit, it 
is not reasonable to avoid surgical treatment just be-
cause of absence of neurologic deficit (4,5,7,16,32).If 
there is neurologic deficit, there's no doubt about de-
comprcssivc treatment (1,3,9,16,24,27,30). Viewed 
from this point, we sec that some authors use expres-
sions like " the treatment of unstabil burst fractures" 
(32,35) and we have difficulty in understanding that. 
Because a burst fracture is cither neurologic or me-
chanical unstabil in which cases there is already neuro-
logic deficit or when the anterior and middle column is 
only fractured, it is mechanically unslabil. From the 
point of forming a neurologic deficit or at least severe 
kyphosis, it carries a potential risk (4). But it may be 
possible to accept a burst fracture which occured with 
pure axial loading mechanism, if there is less than 
50% loss of one anterior vertebral height, canal area 
more than 60 %, and it comes no neurological deficit 
and avoid surgical intervention (33,35,36). 

Even though the method depends on the experience 
of the operation the method should provide the neces-
sary obligations to get the results. The most impor-
tant aims must be: the decompression of the mcdullar 



canal, the restoration of the narrowed disc space and 
the anterior height of the vertebra which faced a com-
pression more than 50%, and stabilization and mainte-
nance of the correction. The decompression of the me-
dullar canal can be formed in many ways. As this can 
be done by the anterior intervention 
(1,2,3,7,9,24,27,30), it can also be provided by poste-
rolatcral(17,20,32) or indirectly by the posterior inter-
vention (10,11,12,13,14,15,16,21). Certainly with an-
terior intervention a very effective decompression can 
be made. But following this, it is clear that to make a 
graft for stabilization will not be enough and an im-
plant is needed. For this reason, authors like BLACK 
and associates (1), DUNN (9), KANEDA and asso-
ciates (24), and KOSTUIK (27) developed stabilization 
materials, which are named after themselves, and ap-
plied them. As GARFIN and associates (20), MCA-
FEE and associates (32), and FLESH and associates 
(17) defend posterior stabilization method following 
postcrolatcral decompression can be more benign ap-
plication than anterior decompression and stabiliza-
tion. We think, it is possible to get an effective de-
compression with this application in the cases, where 
anterior decompression can not be applied. 

EDWARDS and associates (10,11,12,13,14,15) 
suggested the indirect decompression of the mcdullar 
canal, the reduction and stabilization of the fracture, 
without opening the mcdullar canal and getting 
enough stabilization with a pair of Harrington rods. 
When we applied this method to 32 cases with burst 
fractures, we got satisfying results. In 36 burst frac-
tures in the 32 cases, the prcopcrativc kyphosis angle 
average 19.3 degree (range, 4-44 degree) fell down to 
5.3 degree (range, 0-24 degree). Prcopcrativc and post-
operative, in the cases, where CT scans studies be 
made, average 21% (from 48.6% to 69.6 % ) mcdullar 
canal decompression is found. In other words, in all of 
17 cases with neurologic deficit, acording to the Fran-
kcl classification there was a certain healing in neuro-
logic functions, at least one grade. 

We believe that plaster cast is necessary for pre-
venting the correction, which is obtained in the posto-
perative period, at least 3 months. The external immo-
bilization wilh corset is not sufficient. We have got 
this result from our experiences. 

We mean, that it is better to combine this method 
with postcrolatcral decompression, if anterior decom-
pression can't be done, because of too narrowing of the 
mcdullar canal or the cases, which arc included to 
Frankel A or B due to their neurologic functions. 

We believe, that the decompression degree in the 

mcdullar canal with the Rod-Slccve method depends on 
the applying technique and not so much on the time, 
which is passing from trauma to the operation, ED-
WARDS (11), and EDWARDS and LEVINE (13) em-
phasized the time. If the time from trauma to the oper-
ation is more than 3 weeks, there is no doubt, that the 
chance for the healing of the fracture will be less. 
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