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Abstract
Achondroplasia represents the common variety of skeletal dysplasia causing short‑limb dwarfism. 
It may be associated with congenial craniovertebral junction anomaly, including atlantoaxial 
dislocation, Os odointoideum or basilar invagination or acquired as a result of the previous foramen 
magnum region surgery. However, long segment cervical compression from the first cervical vertebra 
region to sixth cervical region, such extensive compression producing myelopathy is not reported, 
and current case represents first case in the western literature. He was managed surgically with a 
good outcome. Perioperative management along with brief review of pertinent literature along with 
the management of such case is discussed in brief. Anesthetic management of such patient with 
coexisting extensive cervical compression presents unique challenges in view of the multisystem 
involvement along with preexisting anatomical and physiological constraints.
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Introduction
Achondroplasia is a disorder of endochondral 
bone ossification, characterized by 
rhizomelic involvement of the extremity, 
and hence proximal limb bones, i.e., the 
humerus and femur are relatively more 
involved than compared to distal bones.[1‑3] 
The disproportionate affection of limbs is 
responsible to produce disproportionate dwarf 
with overall short stature but a normal‑sized 
torso.[4,5] Achondroplasia represents the most 
common form of short‑limbed dwarfism. 
Its incidence is approximately 1 in 25,000 
live births, and equally common in males as 
females.[1]

Genetically, achondroplasia is caused 
by mutations in the FGFR3 gene, which 
controls protein synthesis required 
for growth and maintenance of bone. 
Clinical findings include delayed motor 
development, short stature, and large head. 
It can be detected before birth by the 
prenatal ultrasound.[2] At birth, skull X‑ray 
may show frontal bossing, with enlarged 
calvarium and mandible with typical 
hypoplasia of the midface. With hands and 
feet showing short phalanges and fingers of 
equal length.[2,3] Authors report perioperative 
management of unique case in adult, who 

underwent successful cervical laminoplasty 
with the good neurological outcome.

Case Report
A‑35‑year‑old male, known case of 
achondroplasia, presented with progressive 
spastic quadriparesis with difficulty 
in walking and difficulty in writing 
for 4  years and wheel‑chair bound for 
2  months. He had the typical phenotype 
of achondroplasia, with hypertonia in 
all four limbs, with grade  3–4/5 with 
brisk deep tendon jerk and bilateral 
Babinski’s  extensor response with a graded 
sensory loss up to sixth cervical dermatome. 
X‑ray cervical spine showed straightening 
of the lordotic curve [Figure 1]. CT cervical 
spine revealed spinal canal stenosis at c1 
to c6 level,  [Figures  2 and 3] magnetic 
resonance imaging  (MRI) cervical spine 
T2‑weighted image revealed severe canal 
stenosis with signal alternation from c1 to 
c6 level  [Figures 4-5]. He underwent c1‑c2 
laminectomy and c3 to c6 laminoplasty.[5]

Discussion
Achondroplasia is the most common type 
of skeletal dysplasia resulting in short limb 
dwarfism.[6] Spine imaging shows decreased 
the height of the vertebral body, narrowing 
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of the interpedicular distance, and relatively shorter and 
thicker pedicle leading to narrow anteroposterior canal 
diameter causing spinal stenosis.

1991, Ferrante et  al. reported in the spinal canal stenosis 
is a very frequent finding in achondrplastic ossification.[1] 
Spinal stenosis is common association due to achondrplastic 
ossification of the vertebra.[1] However, cervical stenosis 
mostly occurs at the cervicomedullary junction and upper 
cervical canal stenosis, is most commonly occur due to the 
involvement of the first metameres and the craniospinal 
junction, is more common in infancy or rarely children, 
while thoracolumbar stenosis occurs in adults. Cervical 
canal stenosis causing spastic quadriparesis with respiratory 
insufficiency is quite common in infancy. However, it is 
not reported in adult until date in western literature.[1]

The compression at foramen magnum is attributed 
by hypertrophy of occipital posterior rim leading to 
cervicomedullary compression, decrease the transverse 
diameter of the spinal canal, and hypoplastic arches of the 
atlas and other vertebra is responsible for spinal stenosis.[2] 
Intraoperatively, Keiper et al. observed compressing agents 
were an anterior extension of squamous part of the occipital 
bone, thickened superior rim of the foramen magnum, 

Figure 1: X-ray craniovertebral junction showing straightening of cervical 
lordosis

Figure  3: Computed tomography–cervical spine, axial section image 
showing cervical canal stenosis at first cervical vertebra level

Figure 2: Computed tomography, of cervical spine, sagittal section image 
showing cervical canal stenosis

Figure 4: Magnetic resonance imaging cervical spine, T2-weighted, sagittal 
section image, showing severe spinal stenosis extending from C1 to C6 level

Figure 5: Magnetic resonance imaging cervical spine, T1-weighted, coronal 
section image, showing narrow cervical canal
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and dense fibrous epidural band.[4] Surgery is usually 
advocated to relieve pressure on the neural tissue including 
decompression of foramen magnum and often laminectomy 
of C1 and other vertebra depending on the extent of 
spinal stenosis.[2] The surgical indications for cervical 
stenosis depend mainly on the clinical and radiological 
detailed evaluation. Benglis and Sandberg advocated 
prophylactic surgery in even asymptomatic patients with 
osseous compression at foramen magnum, if MRI spine, 
on T2‑weighted image shows signal alteration to avoid 
sudden neurological deterioration in the event of minor 
trauma.[3] As these cases may suffer with excessive anxiety 
in addition to neurological deficit warranting detailed 
counseling and drug management.[7] The excessive excess 
subcutaneous tissues fat deposit and lax skin produce 
difficulty in peripheral venous cannula placement.[8]

The airway management remains most difficult task due 
to the presence, short neck, and cervical compression.[9] 
We strongly advocate awake fiberoptic intubation with a 
cervical collar in  situ, injection of dexamethasone 4  mg 
intravenously and skull traction applied with Gardener‑wells 
tongs. Nasogastric tube insertion may be required in the 
immediate postoperative period and may suffer obstructive 
sleep apnea is more prevalent necessitating the judicious 
use of narcotic medication in such cases.[9]

Cardiac and respiratory functions may be compromised 
due to the flattened rib cage, rib hypoplasia; restrictive 
pulmonary disease needing special anesthetic respiratory 
care with pressure‑controlled ventilation with high 
respiratory rate and low‑tidal‑volume was the appropriate 
and safer strategy for intraoperative and postoperative 
ventilation. These patients are prone to develop pulmonary 
complications such as atelectasis with pneumonia hence 
vigorous chest physiotherapy incentive spirometry and 
early ambulation with limb physiotherapy to avoid the risk 
of deep venous thrombosis.[10]

Keiper et  al.[4] analyzed 11  cases infant and noted two 
cases needed urgent surgery due to severe cervicomedullary 
compression and another two needed surgery at 3  months 
of age as they developed opisthotonus. Moreover, 
advocated suboccipital craniectomy and laminectomy of 
the atlas. As cases with achondroplasia have a normal 
lifespan. The symptomatic patient should undergo surgical 
decompression at the earliest opportunity to provide a good 
neurological outcome.[4]

Conclusion
Peri‑operative management including anesthetic 
consideration of achondroplasia cases remains challenging. 

Authors strongly advocated awake intubation with 
fiber‑optic tube, with cervical collar in  situ, head further 
immobilized using Gardner‑Wells’s skull traction and 
intravenous injection of dexamethasone during intubation 
of such cases can result in good neurological outcome.
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