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Abstract
A 14‑year‑old boy presented with gradually worsening spastic quadriparesis and cervical kyphotic 
deformity as a consequence of laminectomy for tumor debulking and chemoradiotherapy done 
2  years prior for cervical primitive neuroectodermal tumor. Problems to be addressed particularly 
to the case were a rigid kyphosis of 102.7°, poor soft‑tissue coverage, internal gibbus compressing 
cord, perched facets, and superficial location of cord. The surgery was staged, in that the first anterior 
release was done with gradually increasing traction to correct the kyphosis progressively. Posterior 
instrumentation was done in the second stage. Finally, anterior reconstruction with tricortical 
iliac bone grafting was done. The patient regained full power with complete union at the end of 
18  months. Irradiation of tumor along with laminectomy results in loss of posterior tension band 
which results in progressive kyphotic deformity in children. A  staged plan of surgical interventions 
can help in postoperative correction of deformity with circumferential union and prevention of 
recurrence. This article describes successful treatment of a patient with postlaminectomy cervical 
kyphosis with 77° of correction achieved postoperatively and also highlights the importance of 
anterior and posterior reconstructions to achieve a stable vertebral column.
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Introduction
An intact spine characteristically does not 
get destabilized immediately by performing 
extensive multilevel laminectomies. 
Removal of the posterior tension band, 
however, can result in progressively 
increasing compressive loads on the anterior 
vertebral body, resulting in anterior wedge 
compression. The posterior cervical muscles 
and facet joints undergo denervation and 
atrophy after surgery. Posterior tension 
band dysfunction leads to increased force 
on the anterior vertebral body which 
worsens the sagittal deformity resulting 
in kyphotic angulation. With progression, 
the spinal cord may become increasingly 
draped over the posterior vertebral body 
leading to flattening of small feeding 
vessels to the cord as well as myelopathy.[1] 
Patients experience severe mechanical neck 
pain secondary to facet joint disruption in 
addition to neurological dysfunction.

There is generous amount of data regarding 
the incidence of kyphotic deformity 
following laminectomy for cervical 

spondylotic myelopathy. The incidence 
of postoperative kyphosis after multilevel 
cervical spine laminectomy is approximately 
20%.[2] The incidence increases significantly 
in patients with preoperative cervical spine 
straightening.

The biomechanical features of the cervical 
spine make it particularly susceptible 
to a postlaminectomy deformity. Data 
analysis indicates that the anterior vertebral 
body supports only 36% of cervical load 
compared with 64% in the posterior 
column.[3] The incidence of postlaminectomy 
kyphotic spinal deformity is particularly 
higher in the pediatric population.[4] Because 
the incompletely ossified vertebral bodies in 
children offer poor resistance to compressive 
forces, they are more prone to developing 
wedge deformity and progressive loss of 
sagittal balance.

Preoperative loss of cervical lordosis, facet 
capsule destruction, tumor, and irradiation 
are some factors that have been linked 
with a greater incidence of postoperative 
kyphosis. The occurrence of postoperative 
kyphosis is increased 2‑fold if preoperative 
loss of lordosis is present.[2]
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Irradiation has been linked with higher postoperative 
deformity rates in the pediatric population. Radiation causes 
bone death and impaired bone growth resulting in delayed 
deformity in growing children. Mayfield et  al.[5] reviewed 
data obtained in 74  patients who underwent radiotherapy 
for neuroblastoma in whom survival was  >5  years. After 
a 13‑year follow‑up, they reported a 76% incidence of 
spinal deformity. In addition, 20% of the survivors required 
deformity correction surgery.

Herein, we present a case report of a child who 
showed postlaminectomy kyphotic deformity after 
undergoing laminectomy to treat tumor debulking and 
chemoradiotherapy done 2 years prior for cervical primitive 
neuroectodermal tumor (PNET).

Case Report
A  14‑year‑old boy  presented with gradually worsening 
spastic quadriparesis with nonambulatory power and 
cervical kyphotic deformity as a consequence of 
laminectomy for tumor debulking and chemoradiotherapy 
done 2 years prior for cervical PNET.

Problems to be addressed particularly to the case were a 
rigid kyphosis of 102.7°, poor soft‑tissue coverage, internal 
gibbus compressing cord, perched facets, and superficial 
location of cord. Figures  1 and 2 show the preoperative 
X‑ray and magnetic resonance imaging of the patient with 
rigid kyphosis.

The staged plan of management included:
•	 Stage 1: Anterior release and decompression. Anterior 

release involving removal of C3, C4 vertebral body, and 
decompression resulted in partial correction of kyphosis 
to 70°. The patient was advised strict immobilization, 
and Gardner‑Wells tongs was applied and cervical 
traction was given with gradual increase in weights 
from 3 to 9  kg with resultant gradual reduction in the 
degree of kyphosis [Figures 3‑5]

•	 Stage 2: Posterior instrumentation, reduction, and 
fusion using C1 lateral mass screw, C2 pedicle screw, 
C5, C6, and C7 lateral mass screw, and posterior iliac 
crest bone grafting [Figure 6]

•	 Stage 3: Anterior reconstruction using anterior iliac 
crest strut bone grafting [Figure 7].

With meticulous‑staged surgeries, we obtained correction 
of cervical kyphosis from 102.7° to 25.72° amounting to 
a total correction of 77°. Review of the current literature 
found that the largest correction of cervical kyphosis 
averaged 48°. The patient is ambulatory with Grade  5 
power in all four limbs. Computed tomography scan at 
18‑month follow‑up showed good bony consolidation.

Discussion
Kyphotic deformity can occur postlaminectomy due to 
the loss of posterior elements that resist traction forces. 

Postlaminectomy deformity when severe may cause neural 
compression which in turn would lead to neurological 
symptoms.[6] Robert and Bortolussi postulated that as the 
deformity progresses, the weight‑bearing pivot of the 

Figure  2: Sagittal magnetic resonance imaging of the patient showing 
kyphosis

Figure 1: Kyphosis of 102.7° at presentation

Figure 3: Kyphosis (70°) after anterior release and traction of 3 kg
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body moves anteriorly and therefore can only be amended 
with spinal column sagittal balance reconstruction.[7] 
Some theories propose that radiation and posterior muscle 
inadequacy leading to arrest in vertebral growth are the 
primary reasons of deformity postlaminectomy.[8] Baring 
the cervical region, adults do not show postlaminectomy 
kyphosis because of maturation of the spine.[8] This is 
related to the patient’s age, gender, the number of the 
levels and regions of laminectomy, and the time after 
surgery. It is not related to the neurologic status of the 
patient.[9] The probability of postlaminectomy kyphosis 
is higher in younger age groups and in higher cephalad 
levels.[10]

Delay in the development of kyphotic deformity can be 
achieved by immobilization after surgery; however, it does 
not appear to prevent it.[6] Surgical intervention is indicated 
in the severity and progression of the deformity and 
related neurological deficits.[9] Lutz and Munhoz da Rocha 
reported that the time between surgery and postsurgery 
kyphosis was 4  years and 3  months. The mean kyphotic 
angle improved from 87° to 38°. The mean age at the first 

surgery was 3 years and 1 month and for correction surgery 
was 11  years and 7  months.[7] Kelley et  al. described a 
4‑year‑old child who underwent D9 to L3 laminectomy for 
resection of a tumor. He presented with kyphotic deformity 
with kyphotic angle of 110 when he was 9  years old. 
After posterior approach repair surgery, the kyphotic angle 
decreased to 65° and postoperative imaging confirmed 
good reconstruction.[11]

Papagelopoulos et  al. in another study monitored 
36  patients who underwent multilevel thoracolumbar total 
laminectomy. The mean age of the patients was 11  years, 
and in them, 12 patients were younger than 17 years. Spinal 
deformity was identified in 33% of pediatric patients and 
8% of adult patients at follow‑up of 14 years. These results 
show that age, clinical condition, and follow‑up period can 
influence the postlaminectomy kyphosis.

The above studies show that postlaminectomy kyphosis 
mostly arises several years after surgery, is more common 
following laminectomy concerning the cervical and dorsal 
spine, and occurs more commonly following laminectomy 
within the cephalad level or multilevel laminectomy.

Figure 4: Reduction of kyphosis with an increase in traction (7 kg)

Figure 6: Stage 2: Posterior instrumentation and fusion

Figure 5: Traction X‑ray at 9 kg of traction

Figure 7: Stage 3: Anterior reconstruction with tricortical iliac bone graft
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Conclusion
Kyphosis after laminectomy can follow soon postsurgery 
and is a chief concern and complication in children. 
Minimization of muscle dissection and bone removal 
during laminectomy, avoiding facet disruption, laminoplasty 
instead of laminectomy, postoperative immobilization 
and bracing, and performing regular follow‑ups for early 
detection and treatment of any deformity are a few factors 
to prevent postlaminectomy kyphosis. A  staged plan of 
surgical interventions can help in postoperative correction 
of deformity with circumferential union and prevention of 
recurrence.
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