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ABSTRACT :

~ Between January 1989-May 1995 fifty-six patients underwent combined spinal fusion in the Department of
Orthopaedics and Traumatology of Cukurova University, Faculty of Medicine. The cases were 28 (50%) males
and 28 (50%) females with a mean age of 21.62 (range 3-65). The indications for combined fusion in our patients
were as follows; paralytic scoliosis in 11 (19.6%) cases, Pott's disease in 9 (16%), congenital kyphosis in 7
(12.5%), fractures in 6 (10.7%), idiopathic scoliosis in 4 (7.1%), degenerative instability in 3 (5.4%), Ankylosing
spondilitis in 3 (5.4%), tumors in 2 (3.6%), neurofibromatosis in 2 (3.6%), Scheuermann's disease in 1 (1.8%), and
adolescent scoliosis in 1 (1.8%). Anterior and posterior fusion of 7 cases were performed in the same session.
Anterior fusion was performed prior to posterior in all patients except two cases who were supplemented by
anterior fusion after insufficient posterior instrumentation. Anterior approach was performed as anterior cervical in

3, thoracotomy in 25, thoracoabdominal in 21, lumbar retroperitoneal in 7 patients.

In this report, our experience in combined spinal fusion, the discussion of indications and complications of the

procedure will be presented.
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INTRODUCTION

Until the widespread use of anterior fusion in spi-
nal surgery after Hodgson and Stock, posterior fusion
was performed in priority (10).

As well as the solely performance of both proce-
dures, combined technique may be indicative in same
cases. The indications of combined fusion are ad-
vanced and rigid scoliosis, congenital spinal deformi-
ties, complex tumors of the spine, spinal fractures or
fracture - dislocations, Pott’s discase, degenerative in-
stabilities and advanced spondylolisthesis (1, 7, 10,
14, 21).

PATIENTS AND METHOD

From January - 1989 to May - 1995 fifty-six (56)
combined anterior and posterior spinal fusions were
performed in our department. The cases were 28(50%)
males and 28 (50%) females with a mean age of 21.62
(3-65). The details and features of these cases are
shown in Table -I. First anterior spinal fusion was per-
formed in all patients. Surgical approach was done
from the convex side in patients with scoliosis and
from the left in all other cases. The anterior approach
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and posterior instrumentation types are shown in
Table I and IIL.

Table 1. The Features of the Cases
ETIOLOGY NUMBER
Pott's Disease 9 (16%)
Congenital kyphosis 7 (12.5%)
Adolescent scoliosis 1 (1.8%)
Paralytic scoliosis (Poliomyelitis) 11 (19.6%)
Idiopathic scoliosis 4 (7.1%)
Congenital scoliosis 7 (12.5%)
Neurofibromatosis 2 (3.6%)
Degenerative instability 3 (5.4%)
Fracture 6 (10.7%)
Tumor 2 (3.6%)
Ankylosing spondylitis 3 (5.4%)
Scheuermann's disease 1 (1.8%)

Table 2. Approach Types
ANTERIOR APPROACH | LEFT | RIGHT | TOTAL
Anterior Cervical 3 3
Thoracotomy 21 4 25
Thoracoabdominal 14 7 21
Lumbar Retroperitoneal 7 7
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Table 3. Instrumentation Types

POSTERIOR INSTRUMENTATION NUMBER
Hartshill System 13
Luque System 10
Isola System 18
CD Instrumentation 7
Plate + Screw Fixation 70
Only Bony Fusion 5

Anterior and posterior fusion of 7 cases were per-
formed in the same session. These were 2 cases of
congenital scoliosis, one degenerative instability, four
spinal fracture-dislocations. In 2 cases anterior fusion
was done after the posterior one.

Posterior fusion was performed mean after 16.3
days (range 7, 27) in all other cases. Halo-femoral
traction was applied after the anterior fusion in cases
with advanced and rigid deformities. The cascs whom
we treated without posterior instrumentation were im-
mobilized in a cast for 2-4 months,

FINDINGS

The mean operation time for anterior fusion was
200 minutes, posterior fusion 205 minutes and com-
bined fusion in the same session 245 minutes. The av-
erage blood loss in anterior and posterior fusions were
565 cc and 585 cc respectively. The average time of
thorax tube removal was 4.7 days. Intra and ecarly
postoperative complications are shown in Table 1V.
Case examples are shown in Figure 1-4.

Table 4. Complications

INTRAOPERATIVE COMPLICATIONS

lliac Vein Laceration

Pulmonary Laceration

Pleural Laceration

Early Extubation + Cardiac Arrest
Paraplegia

POSTOPERATIVE COMPLICATIONS
Atelectasis

Urinary Tract Infection

Superficial Infection

Deep Infection

Pressure Ulcer

Retrograde Ejaculation

Exitus

Pseudoarthrosis

Implant Failure

Graft Dislocation

Urinary Incontinance

NUMBER
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In one case extubation and cardiac arrest was oc-
curred while the wake-up test, the patient was resusci-
tated and the operation finished. No postoperative pa-
thology occurred in this patient. Iliac vein of a case
was lacerated while a lumbosacral fusion. This opera-
tion was also continued after the vessel repair. Pleural
and pulmonary lacerations were repaired in the opera-
tion and these patients have had no problems. While
the wake-up test; we determined motor palsy in a case
with advanced thoracal kyphosis and mild chord pres-
sure due to Pott's disease. The Luque instrumentation
which we performed after the anterior fusion in the
latter case was removed. The neurologic status of this
patient did not change until the day of discharge.

Complications like atelectasis, urinary infection,
superficial infection were cured by medical treatment.
Pressure ulcers over the gibbosities were managed
with flap rotations. The infection in a case of paralytic
scoliosis was cured by the removal of the Hartshill in-
strumentation in the postoperative 6th. month. We
have observed retrograde ejaculation in a case with
postdiscectomy syndrome and degenerative instability
in a case with lumbosacral fusion. One patient with
cervical kyphosis died as a result of cerebrospinal fis-
tula. Urinary incontinence in one, pseudoarthrosis in
ong, implant failure in two and graft dislocation in one
patient were the other serious complications.

DISCUSSION

Solely performance of anterior or posterior fusion
in complex spinal deformities may be an insufficient
surgical treatment. Combined fusion increases the suc-
cess rate in such cases (9).

It has been shown that the kyphosis would increase
in Pott's disease involving two or more levels even af-
ter anterior fusion (6). If there are more than two le-
vels of involvement, excessive destruction and ad-
vancement in kyphosis after anterior fusion or if early
mobilization is required; the indication of combined
fusion is absolute (6, 19), Only posterior fusion is not
sufficient in cases of kyphosis who requires surgical
treatment. Combined fusion and instrumentation are
providing adequate correction, protection of correction
and carly mobilization (7, 12, 16).

The best results in cases with neuromuscular scoli-
osis especially the ones with pelvic tilt and wide C
curves, could be obtained by combined fusion (4, 7,
22) Crankshaft phenomenon in cases of scoliosis be-
low 10 years of age who need fusion is preventable by
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Figure 1. Preoperative and postoperative CT scans of a fifteen-years-old male with congenital scoliosis.
The left thorasic scoliosis angle decreased from 50° down to 20° with combined fusion and CD instrumentation.

combined technique (2, 24, 26). The deformities of the
cases with congenital spinal anomalics could be con-
trolled and corrected by anterior and posterior convex
hemifusion (7, 11, 13, 16, 26).

Due to Bridwell (2) combined fusion is indicated
in patients with curves more than 80° and cannot de-

crease below 50° by leaning. Dickson (7) recommend-
cd the combined fusion for paticnts with curves more
than 65°, excessive lordosis, and double major curves
2, 7, 15, 23, 24). Combined fusion indication is dis-
putable in patient with dystrophic spinal deformities
duce to neurofibromatosis (3, 7). Better results could be
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figure 2-A.  Preoperative X-rays and C'1'scan of a twenty
two years old female with cervical Pott's disease.

Figure 2-A. Preoperative X-rays and C1 scan of a twenty
two years old female with cervical Pott's disease.

Figure 2-B. Early postoperative anteroposterior and lateral Figure 2-C. Lateral X-ray one year
X-rays of the case in Fig-2 after combined fusion and after the operation showing complete
double plate-screw fixation. lower cervical fusion.
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Figure 4-A. Preoperative lateral and anteroposterior CT
Scans of a 17 years old male with paralytic scoliosis.

obtained by combined technique in degencrative spi-
nal deformities requiring more than two levels of fu-
sion or having an unsuccessful prior operation (5, 21).

Combined fusion is recommended in burst {rac-
tures with sagittal index over 25° and cervical frac-

Figure 4-B: Lateral and anteroposterior CT Scans of the
same patient after combined fusion by Luque-Galvestone
technique.

tures that are involving 3 colons and impossible to
perform a rigid fixation (8, 17, 18, 25). Tumors requir-
ing total vertebrectomy or creating excessive instabili-
ty are also indications for combined fusion (20).
Anterior and posterior fusion could be performed
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in the same or different sessions. If the condition of
the patient is available, same session performance
should be preferred. As it seems a heavy procedure,
combined fusion could improve the success of surgery
with appropriate indication and patient sclection.
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