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Spinal Stenosis in Achondroplasia — A Case Report and Review of the
Literature

Dileepan Chakrawarthi', D Vijayakumar'

Learning Point of the Article:
Decompression alone, without fusion, is effective for lumbar stenosis in stable skeletally mature achondroplasia patients.

Introduction: Achondroplasia, the most common skeletal dysplasia, often presents with congenital lumbar spinal stenosis. In skeletally mature
adults withoutinstability, the choice between decompression alone and decompression with fusion remains debated.

CaseReport: A21-year-old male with achondroplasia presented with progressive neurogenic claudication and bilateral extensor hallucislongus
weakness. Magnetic resonance imaging showed multilevel stenosis (L1-LS) from congenitally short pedicles and ligamentum flavum
hypertrophy, without instability. He underwent L1-L5 laminectomy and flavectomy without instrumentation. At 2-year follow-up, neurological
function was sustained with no recurrence orinstability.

Conclusion: Adult achondroplasia patients with preserved stability may benefit from decompression alone, avoiding the added morbidity of
fusion. Careful patient selection, early intervention, and meticulous technique are key to good long-term outcomes.

Multilevel decompression without fusion can be an effective, durable option for lumbar stenosis in skeletally mature achondroplasia patients

when stabilityisintact.
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Introduction

Achondroplasia is the most common form of skeletal dysplasia
and the leading cause of disproportionate short stature, with an
estimated incidence of about 1 in 25,000 live births [1, 2]. It
follows an autosomal dominant inheritance pattern and is caused
by amutation in the fibroblast growth factor receptor 3 (FGFR3)
gene, which impairs chondrocyte proliferation in the
proliferative zone of the physis [3]. Approximately 80% of cases
arise from new, sporadic mutations. Individuals with
achondroplasia exhibit characteristic features that include
disproportionate short stature, macrocephaly, frontal bossing,

rhizomelic shortening of the limbs, and spinal deformities such
as thoracolumbar kyphosis, lumbar hyperlordosis, and spinal
stenosis [4,5,6].

In the spine, altered development of the posterior elements
results in early fusion of the pedicles with the vertebral body,
producing short pedicles and thickened laminae. The
combination of reduced interpedicular distance, decreased
vertebral body height, and shortened pedicles narrows the spinal
canal in both the anteroposterior and transverse dimensions.
This congenital narrowing can lead to compression of the spinal
cord and nerve Roots, presenting clinically as neurogenic
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Figure 1: Clinical picture of patient showing typical features of Achondroplasia.

claudication, radiculopathy, or myelopathy, depending on the
level ofinvolvement [6,7,8,9,10,11].

While all patients with achondroplasia have a congenitally
narrow lumbar canal, the incidence of neurological symptoms
varies widely, ranging from 0% to 78% [2, 11]. Only a small
percentage, about one-third of people with symptoms, requires
surgery. While concurrent instrumented fusion remains
controversial, surgical decompression is still the cornerstone of
treatment.

Here, we report the case of an adult patient with achondroplasia
presenting with multilevel lumbar spinal
stenosis and severe neurogenic claudication,
successfully treated with decompression alone.
We also review relevant literature to further
explore the indications for fusion in this patient
population.

Case Report

A 21-year-old Indian male with achondroplasia
presented with progressive difficulty in walking
for the past 3 years. He reported persistent pain
and discomfort in the lower back and both legs
during this period. One month before
presentation, his symptoms worsened, with
post-exertional lumbar pain accompanied by
numbness and pain in both lower limbs (leg pain
greater than back pain). Over the subsequent 3
weeks, his condition deteriorated to the point
where he was completely unable to walk.

Clinical examination revealed disproportionate short
stature (height 132 cm) with short limbs, a relatively long
trunk, frontal bossing, and a depressed nasal bridge (Fig. 1).
Neurological examination showed bilateral weakness of the
extensor hallucis longus (EHL) with motor power of 2/5 in
the LS myotome on both sides; all other myotomes had
normal strength (5/5). Sensory examination demonstrated
intact light touch, vibration, and proprioception in both
lower limbs, with normal perianal sensation and voluntary
anal contraction. Bowel and bladder functions were
preserved.

Radiological evaluation included plain radiographs, which
showed reduced interpedicular distance and short pedicles
in the lumbar spine, consistent with congenital canal stenosis
(Fig. 2). Computed tomography confirmed the presence of
short pedicles without evidence of ossified ligamentum
flavum (Fig. 3). Magnetic resonance imaging demonstrated
multilevel lumbar stenosis from L1 to LS with thickened
ligamentum flavum. Pre-operative Oswestry disability index
score was 60%. Routine laboratory investigations were
within normallimits.

Given the diagnosis of severe neurogenic claudication, surgical
decompression from L1 to LS was planned. After obtaining
informed consent from the patient and his family, along with
explaining the increased perioperative risk, the patient
underwent surgery. Using a standard posterior midline
approach, laminectomies were performed at L1-LS.
Hypertrophied ligamentum flavum was identified and carefully
excised, with meticulous dissection to avoid dural injury (Fig.

e

Figure 2: Pre-operative X-ray.
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Spinal stenosis in achondroplasia is classified as
congenital developmental stenosis, as described by
Arnold et al. [13]. In addition to the congenital
narrowing from short pedicles, thickened laminae,
and reduced interpedicular distance, these patients
may also have degenerative changes, such as
intervertebral disc degeneration, hypertrophy of
the ligamentum flavum, and facet joint
overgrowth, which further compromise the canal
diameter [14, 15, 16]. The incidence of
neurological symptoms from lumbar stenosis in
achondroplasia varies widely in the literature,
ranging from 20% to 78% [2, 11], with the lumbar
spine being the most frequently affected site [17,
18,19].

Our patient presented with progressive neurogenic
claudication, bilateral EHL weakness, intact
sensation, and preserved bowel and bladder
function, suggestive of severe lumbar spinal
stenosis. Radiological evaluation in
achondroplasia typically reveals shortened
vertebral bodies and pedicles, reduced

interpedicular distance, and increased pedicle
Figure 3: Magnetic resonance imaging axial and sagittal T2W images showing lumber canal diameter. Ossification of the ligamentum flavum
stenosis L1-LS. (OLF), while reported in achondroplasia, is rare,
4).
The post-operative course was uneventful.
Rehabilitation was initiated on post-
operative day 3. At 1-month follow-up, the
patient reported significant improvement in
leg pain, although some residual back pain
persisted. At the 2-year follow-up, bilateral
EHL strength had improved to 4/S, and
functional mobility was maintained (Fig. ).

Discussion

Achondroplasia is an autosomal dominant
skeletal disorder caused by a characteristic
mutation in the fibroblast growth factor
receptor 3 (FGFR3) gene [1]. Clinically, it is
characterized by rhizomelic shortening of the
limbs, macrocephaly, frontal and parietal
bossing, and saddle-nose deformity. Spinal
manifestations are common and include
thoracolumbar kyphosis, lumbar lordosis,

and spinal canal stenosis [4, S, 6].

Thoracolumbar kyphosis develops in up to

90% of patients with achondroplasia [12]. Figure 4: (Left to right) prone position with vertical bolster with adequate paddings, intraoperative
images showL1-L5 facet sparing laminectomy.
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Several authors advocate decompression alone for
symptomatic cases [20-23], while others
recommend decompression with instrumentation to
address potential instability [24]. In our patient, we
performed L1-L5 laminectomy and flavectomy
without instrumentation, given the absence of
instability on pre-operative imaging and
intraoperative assessment. The patient experienced
significant long-term neurological recovery and pain
relief, supporting the role of decompression alone in
carefully selected cases.

What distinguishes this case from prior reports is the
combination of multilevel lumbar stenosis in a young
adult with achondroplasia, absence of OLF, and
durable clinical improvement without fusion. While
fusion may be indicated in cases with pre-operative
instability, deformity correction, or when extensive
bony resection risks destabilizing the spine, our
experience supports that decompression alone can
yield excellent functional outcomes when stability is

Figure $: Two-year follow-up standing whole spine radiograph shows no evidence of preserved.

progressive thoracolumbarkyphosis.

with only 11 cases documented in the literature . In our case,
OLF was absent, and stenosis was due solely to congenital and
degenerative changesfrom L1to LS.

Approximately 24% of patients with achondroplasia eventually
require surgery for spinal stenosis [23]. Indications, timing, and
optimal surgical techniques remain incompletely defined. The
primary indication is progressive neurological deficit [15].

From a clinical standpoint, this case emphasizes the

importance of individualized surgical planning in
achondroplasia-associated spinal stenosis. Thorough
radiological evaluation, careful intraoperative assessment of
stability, and tailored surgical decompression can achieve
lasting symptom relief without the added morbidity of fusion in
appropriately selected patients.

Table 1 Summary of reported adult achondroplasia cases with

Table 1: Summary of published studies reporting outcomes of decompression fothoracolumbar/lumbar

ossification of theligamentum flavum

Selective multilevel 25 full, 8 partial, 2
Thomeer and van .
Dijk, 2002 [15] (most commonly L2-3, |Decompression alon¢ NR NR none symptom
I L34, L1-2) resolution
Decompression tdef Neurological/function
Liao et al., 2006 | Thoracolumbar (exact | ormity correction 008
. . NR NR al improvement
[21] segments in paper) |(fusion used per case
i reported
specifics)
kietal., 2 To-1 . linical i ;
Suzu |e2toa , 2008 Decompression aloné O (reported) NR ¢ |n|EaI|mprovgrr1:er.1;,
[20] laminectomy ambulatory with ai
Saito et al., 2014 | L1-L5 (OLF resection . Acceptal?le
Decompression aloné O (reported) NR neurological
[22] L1/2-L3/4) . .
improvement; walkin
. . Gradual neurological
Chakraborty etal., D10-D12 Deco.mpre55|on+fu5| 0 (reported) NR recovery; ambulant
2017 [23] on (instrumented) . -
with mild limp
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spinal stenosis, surgical management strategies, and outcomes
from the current review. Only studies included in the reference
list of this manuscript are presented [ 15,20, 21,22,23].

The literature identifies several potential complications in
achondroplasia patients undergoing spinal surgery, including
dural tears, progressive spinal deformity, and the need for
reoperation. In adults, reoperation rates are reported between
25% and 45%, which is notably lower than in the pediatric
population, where rates range from 25% to 100% [25]. In
children, post-operative kyphotic deformity is the most
common reason for reoperation, whereas in adults, recurrent
stenosis is more frequently implicated [25].

Post-laminectomy kyphosis is a well-recognized concern in
pediatric patients treated with decompression alone. Ain et al.
(2006) reported a 100% incidence of post-laminectomy
kyphosis in children with achondroplasia managed without
instrumentation [26]. In contrast, Pyeritz et al. reported a 9%
incidence in adults (2 out of 22 patients) [27]. This difference is
ascribed to anatomical and physiological factors; skeletally
mature adults have a relatively static spinal structure, while
children retain significant axial and peripheral skeletal growth,
creating a dynamic environment.

Other reported complications include dural tear and
cerebrospinal fluid leakage, with Sun et al. noting an incidence
of 32% in spinal stenosis surgery [28]. In our patient,
laminectomy for a severely stenotic spinal canal with adhesions
of the ligamentum flavum was performed successfully without

dural injury, owing to careful dissection and intraoperative
vigilance.

Given these risks, achondroplasia patients should be educated
about the symptoms of spinal stenosis and encouraged to seek
medical evaluation early. Prompt diagnosis and timely surgical
decompression are essential to maximize neurological recovery
andreduce thelikelihood oflong-term disability.

Conclusion

Lumbar spinal stenosis in achondroplasia requires a tailored
surgical approach based on patient age, spinal stability, and
symptom severity. This case demonstrates that in skeletally
mature adults without pre-operative instability, multilevel
decompression alone can achieve durable neurological
recovery and functional improvement. Early diagnosis, timely
surgical intervention, and vigilant intraoperative technique are
critical to optimizing outcomes and minimizing complications
in this unique patient population.

Clinical Message

In adult achondroplasia patients with lumbar stenosis and preserved
spinal stability, multilevel decompression without fusion is a safe
and effective treatment option that minimizes morbidity and
ensures sustained neurological recovery.
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