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Abstract The clinical and radiological results of 12 papatients and methods
tients with a split coronal vertebral fracture were analy-

sed with minimum follow-up of 24 months. All patient$rom 1992 to 1996, 12 patients with a split coronal fracture, type
were treated operatively with an AO internal spinal fix42 according to Gertzbein [8] at the lumbar level were treated op-
ator and transpecicular bone grafting. The operation vRLYeY USa 8 bosieor spmose, Pecheraihe ety o
supplemented with pOS_te”or bone grafts in 4 pa“e”gﬁy. In two patients additional lateral tomograms were made. In
All fractures healed without marked deformity. There

were no vertebral body pseudarthroses. There were no

neurological or vascular injuries due to the placement
pedicle screws or to transpedicular bone grafting. 10
tients, had excellent or good results.
Résumé Les résultats cliniques et radiologiques
douze patients victimes d’une fracture du corps vertéb
a trait frontal ont été analysé. Tous les patients avai
été opérés suivant la méme technique: fixation interne
'AO associé a une greffe osseuse transpédicula
Quatre de ces patients ont bénéficié en outre d’'une gr
osseus postérieure. Toutes les fractures ont consolig
sans déformation marquante. Il n’y a pas de pseuda
rose du corps vertébral. Il n’y a pas eu de troubles ne
logiques ou vasculaires dds aux vis pédiculaires ou 3
greffe transpédiculaire. Sur un suivi de minimum 2
mois, dix des douze patients ont un résultat classé ex|
lent ou bon

Introduction

Impaction injury of the vertebral body resulting in a sp
fracture in the frontal plane is classified by Gertzbein
Type A2 (split coronal) fracture [8]. This fracture-typ
with the main fragment displaced anteriorly has recei
little attention in the past. The purpose of this study
to determine the clinical outcome and radiographic fin
ings for patients with a type A2 lumbar fracture treats
with AO internal fixator and transpedicular bone grafting
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Table 1 Data on the patier:s

Case Sex Age Mode of Injury  Level of  Duration of  Neurological grade* Works status** Pain at latest
(yrs) Injury Follow-up follow-up***
(months)
Pre Op Follow-up Duration until Back Lower
return to work (Mos) limb
1 M 44 Fall L3 27 C E ow/14 0 0
2 M 53 Fall L3 46 E E Oow/8 1 1+
3 M 26 Automobile L2 24 E E NR/ 3 3
accident
4 F 53 Fall L1 35 D E Oow/6 0 1
5 M 60 Fall L4 28 E E MW/10 0 1+
6 M 27 Fall L1 24 E E MW/12 1 0
7 M 43 Fall L3 40 E E LW/12 1 1+
8 M 52 Automobile L2 31 D E Oow/8 0 0
accident
Fall
9 M 24 Automobile L4 31 E E ow/8 0 0
accident
10 F 32 Automobile L3 52 E E NR/ 2 1
accident
11 M 48 Fall L3 55 E E MW/10 0 0
12 M 30 Fall L1 60 E E MW/12 1 0

* According to Frankel et al. C: sensation present, motor function not useful, D: sensation present; motor function wefak &t use
neurologically intact

** OW-=return to original work, NR=no return to work, MW=modified work

*** O=no pain, 1=mild occasional pain requiring no medication and not interfering with work, 2= moderate pain, necessdating oc
sional medication or limitation of activity, 3=constant pain

+: Local pain due to concomitant fracture of the lower limb. This score was not taken into account for assessment oéshiésinal

Table 2 Radiographic evalua-

tion. A Admission;PO post-op- Case Anterior compression Sagittal index Time to
erative;FU latest follow-up angle (degrees) (degrees) .radiographic
union
A PO FU A PO FU (Mos)
1 0 0 4 18 0 13 14
2 14 8 7 20 -2 8 6
3 0 0 0 1 -2 2 18
4 30 8 2 30 8 15 8
5 2 0 0 0 -10 -10 10
6 12 4 6 10 4 8 6
7 8 0 2 20 4 6 10
8 3 0 0 10 -2 0 8
9 10 4 5 15 8 10 8
10 2 6 2 2 0 2 10
11 8 0 2 18 5 8 8
12 12 4 5 14 6 8 8

all patients, the major fracture line was located in the anterior half All patients were assessed clinically and radiograghically (Ta-
of the vertebral body, running in the frontal plane from the uppeles 1, 2). The anterior compression angle of Denis [4], and the
end plate to the lower end plate. The ventral part of the fractsegmental kyphosis at admission, after operation and at latest fol-
was displaced anteriorly (Fig. 1). The first lumbar level was itew-up were measured on a lateral radiograph. Segmental kypho-
volved three times, the second level twice, the third level figés at the level of the fracture (one vertebra and the superior disc)
times and the fourth level twice. was measured as the lateral Cobb angle and evaluated in terms of
There were 10 men and 2 women whose age ranged from 2¢heosagittal index ( S 1).
59 years (mean 43 years). All patients had a single level vertebralKyphotic deformity was defined as a positive measurement.
fracture. Five patients had associated fractures. S | was evaluated as the segmental kyphosis minus baseline
Neurological status was graded according to the criteria dewagittal curve (0° for L1 and10° for the lower lumbar seg-
oped by Frankel and associates [6]. The average follow-up forrants) according to Farcy etal. [5]. The time to complete
patients was 38 months (range 24 to 60 months). All patients werdiographic union was recorded. Results were rated as excellent,
evaluated for pain and work ability. good, fair or poor according to the evaluation criteria shown in
Table 3.
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Table 3 Evaluation paramete:s oscopic control 6.0 mm Schanz screws were inserted into the pedi-
cles of the vertebra above and below the fractured vertebra. The

Excellent: —no pain Schanz screws were connected to the internal fixator with the spe-
- no neurologic deterioration cially designed clamps. The instrumented spinal segments were |or-

- return to original work dosed if necessary and distracted. Ligamentotaxis was achieved by

- radiographic evidence of fracture healing distraction along the threated longitudinal rods between the Schanz
—maximum 15 degrees of SI screws. Partial reduction of the antepulsed fragment could be ob-

— maximum 6 degrees of anterior compression angle¢ained this way. The Schanz screws were then secured to the clamps
Good: - no pain or occasional pain by tighthening the clamp nuts. The intramedullary canal of the pedi-
' - no neurological deterioration cle of the fractured vertebra was located using a probe. The probe
~ return to original work or modified work was advanced by manually guiding it down the intramedullary canal
- radiographic evidence of fracture healing of the pedicle into the vertebral body. After withdrawing the probe, a
— maximum 20 degrees of Sl 7.(? mmbSchhané_slcrewfcgnr;ected tg a T—hgandl_lghqus ﬁsed to create a
_ : ; ; e in both pedicles of the fractured vertebra. The Schanz screw was
maximum 10 degrees of anterior compression ang5’:’1gol)vanced manually through the pedicle into the vertebral body under
|éorscopic control until the tip of the Schanz screw touched the an-
fior bone fragment. Particular attention was paid at this stage to en-
e that the screw did not push the ventral bone fragment further an-
teriorly. After removal of the screw, the hole in the pedicle and in the
vertebral body could be enlarged further with small curettes, taking
care to preserve the walls of the pedicle. Removal of disc and end-
. . plate particles from the fracture gap through the pedicles was possi-
Operative technique ble with small forceps and small curettes. Cancellous bone graft was
obtained from the posterior aspect of the iliac crest with an acetabu-
All operations were performed by the first author (H.D.B.). The avédar reamer. Through the special designed funnel [2] inserted in the
age time from the injury to the operation was 2 days (range 1 tpetlicle, the autogenous cancellous bone, in the form of bone paste
days). Antibiotic prophylaxis with a cephalosporin was used routingas inserted in the fracture gap, creating a bone continuity between
ly. Patients were placed in the prone position on bolsters. The spireefragments of the vertebral body (Fig. 2). A cross-link system be-
was exposed through a standard posterior approach. Under flween the 2 threated rods was used to stabilize the internal fixator.

If one of the above criteria, for good results were not met (with
exception of neurological deterioration or fracture healing) the
sults were rated as fair. Any case where no fracture healing
obtained or with neurological deterioration was graded as poor

Fig. 2 Standing roentgenogram taken after operation. The bdrig. 3 Standing roentgenogram made 18 months postinjury dem-
grafts, bridging the fracture line are visiile onstrating radiographical uni n
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_Postoperatively all patients were fitted with a light-weight three- The goal of treatment is to obtain union by stabilizing
Flays postoperatively and started physical therapy. Palients unds. {facture. removing fragments of disc from between
we¥1t rpemovgl of met){allwork betweefl annd 16 moﬁ%lﬁs after surge .é bone fragments and creating bony Con_tanIty. betwen
the rest of the vertebral body and the anteriorly displaced
fragment. This can be achieved through a posterior route

Results with transpedicular bone grafting combined with a rigid
internal fixation (Fig. 2).

All fractures showed radiological union at the latest fol- 1€ Split coronal fracture is distinct from the true
low-up (Fig. 3). The average anterior compression an jarst fracture anql the aim of the operative treatment in
was 2.9 degrees; none exceeding 7 degrees. AveragePd' |9roup of patients was to promote bone healing by
was 6.7 degrees none exceeding 15 degrees. The avé g? the fracture gap with cancellous bone after remov-
time of radiological union was 9.5 months (range 6 to _interposed tissue. The technique of transpedicular
months). No patients had deterioration of neurologi&ﬁaﬂ'”g is not difficult but attention to d'etall in tech-
function and 2 patients who had a neurological deficit ifiidu€ iS important. Careful control of the intramedullary
proved by 1 grade and another patient improved byc al of the pedicle is necessary anpl great care has to be
grades. Ten patients returned to their prevous employm&fen to prevent fracture of the pedicle when the funnel
Five patients resumed a physically less demanding job thafjitroduced.

before the injury. Two patients did not return to work. . ~lthough the number of patients is small in this se-
ries, we conclude that the split coronal fracture can be

treated succesfully with posterior short-segment instru-
Discussion mentation and transpedicular bone grafting.

Split coronal fractures are well recognized but should be
distinguished from the true burst fracture and from tikéferences
simple anterior wedge compression fracture. There a

re
few reports on these injuries. Roy-Camille and Lelievre- Bedbrook GM, Hon OBE (1975) Treatment of thoracolumbar

proposed that this type of fracture should be treated op—‘%?ﬂ%at'on and fractures with paraplegia. Clin Orthop 112:

eratively by posteriorly placed plates with pedicle screw. Daniaux H (1986) Transpedikulare Reposition and Spongiosa-
fixation [9]. plastil_< bei .Wirbelkdrperk_)rUchen der unteren Brust- und Len-
Normally, the fracture will heal irrespective of the _ denwirbelsaule. Unfallchirurg 89:197-213 .

: . Davies WE, Morris JH, Hill V (1980) An analysis of conser-
type of treatment. Pseuo_larthro&s of the vertebral bOdy:%svative (nonsurgical) management of thoracolumbar fratures
unusual after conservative treatment. In translated frac-and fractures-dislocations with neural damage. J Bone Joint
tures with poor or absent apposition of the fracture frag- Surg [Am] 62:1324-1328 _
ments salisactory racture healing may not oceur [1, sk Dol S, Sexie (1900 Comaeen e e
Gam.es ar.]d Humphreys .State that n these cases bongods in the treatment of throacolumbar spinal injuries. A statis-
healing will not occur without surgical treatment [7]. tical analysis. Clin Orthop 189:162-167
The split coronal fracture is an example of such a situa: Farcy JPC, Weidenbaum M, Glassman SD (1990) Sagittal in-
tion where a vertebral body pseudarthrosis may result if dex in management of thoracolumbar burst fractures. Spine

: 15:958-965
treated conservatively. 6. Frankel HL, Hancock DO, Hyslop G, Melzak J, Michaelis LS,

_The mechanism of this fracture is compression by ax- yngar GH, Vernon JDS, Walsh JJ (1969) The value of postural
ial load. It is a combination of crush and cleavage. The reduction in the initial management of closed injuries of the

fracture is characterized by superior disc injury, a crush spine with paraplegia and tetraplegia. Part I. Paraplegia 7:
fracture of the upper end plate and coronal cleavage fras;-179—192

. ) Gaines RW, Humphreys WG (1984) A plea for judgement in
ture of the vertebral body. Disc material as well as end management of thoracolumbar fractures and fracture-disloca-

plate fragments are driven between the two main frag-tions. A reassessment of surgical indications. Clin Orthop 189:
ments and the ventral part of the vertebral body is 36-41 _ o _
pushed anteriorly (Fig. 1). The exact incidence of pse§- Gertzbein SD (1994) Spine update. Classification of thoracic

; ; : : and lumbar fractures. Spine 19:626-628
arthrosis after this fracture type is not known. Persista f[Roy_Cami”e R, Lehévre JF (1975) Pseudarthrose des corps

pain after conservative treatment may be caused by undivertébraux du rachis dorso-lombaire. Rev Chir Orthop 61:
agnosed pseudarthrosis [9]. 249-257




