
Learning Point of the Article:
Complex Kyhoscoliosis with severe Kyphosis component can be managed with an all posterior approach without need of anterior release or 
pre-operative traction.

Management of Proximal Thoracic Kyphoscoliosis with Early 
Myelopathy in a Young Adult with Neurofibromatosis Type 1: A Case 

Report and Review of Literature
Munjal S Shah¹, Kutbuddin Akbary², Priyank M Patel¹, Abhay M Nene¹

Conclusion: Large dystrophic proximal thoracic kyphoscoliosis is a difficult lesion to treat and can be managed with  an all posterior approach, 
achieving good cosmetic and neurological outcomes, as demonstrated by this case.

Results: The kyphosis was corrected to 65° from 100, the scoliosis was corrected to 60° from 100. Clinically, the hump in the upper back was 
visibly reduced. At 1-year follow-up, the patient remained asymptomatic with no loss of correction and implant breakage on X-ray.

Introduction: Neurofibromatosis (NF) 1 is associated with skeletal deformities. Scoliosis is seen in about 10–64% of NF-1 patients. NF-1 may 
be associated with dystrophic or non-dystrophic type of curve. There are technical difficulties in treating large dystrophic curve with proximal 
thoracic kyphoscoliosis in NF-1. This case report and subsequent review of literature attempts to provide a line of management for such difficult 
lesions.
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Materials and Methods: We present a case of 22-year-old male with NF-1 who came to us with gradually progressive upper back deformity and 
signs of early myelopathy for 2–3 months. The patient had a 100° proximal thoracic kyphosis and 100° scoliosis with no neurological deficit and 
brisk reflexes. A single stage posterior fixation with three column osteotomy at the apex of the curve was performed.

Abstract

Case Report

Introduction
Neurofibromatosis (NF) is autosomal dominant genetic 
disorder. NF-1 or von Recklinghausen is peripheral type of NF. 
Scoliosis is the most common orthopedic manifestation in NF-
1 [1, 2]. The prevalence of scoliosis in NF-1 is between 10% and 
64% [1, 3]. There are two types of scoliotic curves in NF-1; 
dystrophic and non-dystrophic. NF-1 patients with dystrophic 
kyphoscoliosis are accompanied by multiple vertebral 
abnormalities such as rotatory subluxation, dysplastic pedicles, 
vertebral scalloping, and spinal tumors [4, 5]. These curves are 
difficult to correct and are frequently associated with 
pseudoarthrosis. It has previously been reported that in all cases 

of severe dystrophic curves with rotatory subluxation, applying 
halo traction preoperatively would help to improve pulmonary 
function, increase flexibility of the curves, and minimize 
neurological risk by gradual traction on a chronically stretched 
cord [6, 7]. We present a case report of dystrophic proximal 
thoracic kyphoscoliosis in a known case of NF-1 managed by 
single stage all posterior fixation with three column osteotomy, 
without anterior release or pre-operative traction with 
acceptable cosmetic correction and good neurological 
outcomes with maintenance of good correction at 1-year 
follow-up.
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A 22-year-old male, a previously known case of NF-1, presented 
with gradually progressive upper back deformity and gait 
imbalance for the past 2–3 months and was walking without 
support. His bowel and bladder control were normal. On 
examination, a prominent hump was noted in the upper back 
region. On neurological examination, power and sensation 
were normal. Bilateral knee and ankle reflexes were brisk. 
Babinski reflex was positive. Radiological investigations such as 
X-ray whole spine with bending films, computed tomography 
(CT) scan (Fig. 1), and magnetic resonance imaging (MRI) 
(Fig. 2) were performed. Measurements of the deformity were 
C2-T1: 40° correcting to 35°, T1-T10: 100° correcting to 70°, 
T10-L5: 25 degree correcting to 15°, and thoracic kyphosis: 
1 0 0 °.  M R I  r e v e a l e d  e c t a s i a  o f  t h e c a l  s a c  w i t h  a 
pseudomeningocele on the right side at D3 level. There was a 
focal hyperintensity at the D5 level. CT scan showed D4-D6 
vertebral bodies with the left sided lateral wedging with 
dysplasia. D2 and D3 posterior elements show dysplasia. D4 

and D6 were fused anteriorly and D5 was posteriorly placed and 
fused with D6.

Case Report

A single Stage 3 column osteotomy with posterior fixation by an 
all posterior approach was performed. Closing osteotomy was 
performed at D5 level. The intraoperative neuromonitoring 
was unchanged from baseline throughout the procedure. C7-T2 
and D8-L1 pedicle screw fixation with titanium rod was done. 
Copious amounts of morselized autologous bone graft were 
placed posteriorly to promote posterior bony fusion. Time for 
surgery was 4.5 h. Blood loss was 800 ml. There were no 
intraoperative adverse events. The post-operative period was 
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Figure 1: Computed tomography scan showing D4 and D6 was fused anteriorly and D5 was 
posteriorly placed and fused with D6.

Figure 2: Magnetic resonance imaging showing ectasia of thecal sac with a pseudomeningocele 
and focal hyperintensity at the D5 level.

Figure 3: (a) Pre-operative anteroposterior X-ray. (b) One-year post-operative X-ray Figure 4: (a) Pre-operative lateral X-ray. (b) Post-operative lateral X-ray at 1 year.



Discussion
NF-1 is an autosomal dominant disorder. Scoliosis is seen in 
about 10–64% of NF-1 [1, 3]. The prevalence of NF-1 is 1:3000 
[8, 9]. Curves are dystrophic or non-dystrophic type. Non-
dystrophic curves usually present like idiopathic scoliosis [10].

Kim and Weinstein [12] believed that dystrophic scoliotic 
curves of 20–40° and kyphosis <50° can be managed with 
posterior spinal instrumented fusion only. To obtain better 
correction and avoid pseudoarthrosis, anteroposterior fusion 
was recommended when dystrophic  scoliosis was greater than 
40° and/or kyphosis was greater than 50°. The efficacy of 
anterior surgery is often compromised due to hyperkyphosis 
and vertebral rotation according to some authors [3, 13]. The 
presence of tumor or excessive plexiform venous channels 
around the vertebral bodies sometimes makes it impossible to 
approach the apex of the curve anteriorly. Due to dystrophy, 
apical vertebrae can be significantly subluxated and malaligned 
from rest of the spine. Such malalignment does not allow 

anterior strut grafts to be placed in the concavity of the 
kyphosis, and hence, they are mechanically ineffective in 
preventing its progression [14].
Some authors have described the use of pre-operative halo 
gravity traction, especially in rotatory subluxation of vertebrae 
in NF-1 dystrophic curve to minimize risk of correction surgery, 
improve flexibility of the curve and pre-operative pulmonary 
function [6, 7]. We concluded that pre-operative traction in 
such a patient may not be as effective in distracting the apex of 
the deformity as there was partial fusion observed at the apex of 
the deformity, especially the D5-D6 vertebra.

uneventful. Kyphosis was corrected from 100° to 65° and 
scoliosis (Coronal Cobbs angle) was corrected from 100° to 60°. 
The patient was back to full functional status. At 1-year follow-
up, good fusion was achieved, as seen on the X-ray (Fig. 3a and b 
and 4a and b). There was no coronal or sagittal imbalance at end 
of 1 year and upper back hump was cosmetically better 
compared to pre-operative (Fig. 5a and b) (Fig. 6a and b).

According to the recently published guidelines of management 
of kyphosis by Rajasekaran et al., this patient was considered to 
be a Type III B type of kyphosis [15]. The authors 
recommended doing a posterior vertebrectomy and posterior 
fixation with or without a pre-operative halo gravity traction. 
Keeping in mind the aim of our surgery to stabilize the kyphosis 
and prevent further progression of the deformity, along with 
removing the offending bony knuckle of the D5 vertebra 
causing the pressure on the cord, we chose to do a three column 
osteotomy at the apex D5 level and posterior fixation from C7 to 

In our opinion, the purpose of surgery in these cases is to 
stabilize the vertebral column and halt further progression of 
deformity rather than aiming for full correction of the curve. We 
believe that kyphosis correction through the anterior approach 
would have been difficult, in such a lesion in the upper thoracic 
spine due to the deep, high apex, and crowding of the vital 
structures around this region. We also observed in the 
radiological investigations that the dysplastic vertebra of D5 
was posteriorly sequestered with the vertebra of D4 and D6 
partially covering it anteriorly. In our opinion, the access to the 
D5 vertebra in such a situation would have been less than 
adequate anteriorly, leading to the possibility of incomplete 
excision of the D5 vertebra and the posterior bony knuckle 
caused by it.

Tsirikos et al. [11] reported  that dystrophic curves <20° should 
be closely observed and a sudden progression in the curve 
should be considered for surgery. Dystrophic curves more than 
20° generally require surgery. The approach for surgery in such 
patients remains unresolved. The choice is between a combined 
anterior plus posterior fusion and an all posterior fusion.
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Figure 5: (a) Pre-operative clinical sagittal profile. (b) Post-operative clinical sagittal profile.

Figure 6: (a) Pre-operative clinical coronal profile. (b) Post-operative clinical coronal profile.
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Proximal thoracic dystrophic kyphoscoliosis with cord 
compression causing early myelopathic symptoms and signs in 
NF type 1 can be treated with single Stage 3 column osteotomy 
with posterior fixation by an all posterior approach with 
acceptable cosmetic and neurological outcomes.

T2 and T8-L1 fixation along with titanium rods. We did not 
excise the whole of the D5 body, but left behind the endplates of 
the D5 body, on which the osteotomy was closed. This we chose 
to do keeping in mind the higher rates of pseudoarthrosis in NF-
1. We tried to eliminate the need of a metallic mesh cage with 
autologous bone graft and instead chose to keep the native bone 
to bone contact and augmented the posterior fusion bed with 
the remaining autologous bone. We managed to achieve an 
acceptable kyphosis correction from 100° to 65° and scoliosis 
correction from 100° to 60°. These measurements remained 
same at the end of 1 year follow-up with a good fusion status, as 
seen on the X-ray. There was excellent cosmetic improvement 
of the upper back deformity and no further progression of the 
myelopathy in the patient.
The limitations of this report are the short period of post-
operative follow-up and lack of documentation of the fusion 
status by a CT scan. We usually avoid doing regular CT scans on 
our patients when we observe on the X-ray that there is no 
implant loosening, loss of correction, or progression of the 
deformity.

Conclusion
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Clinical Message

Proximal thoracic kyphosis is not clinically visible unless it is 
of higher degree. Early myelopathic symptoms and signs 
should be picked up. NF-1 with proximal thoracic kyphosis 
can be managed by 3 column osteotomy from all posterior 
approach.
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