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Abstract

Background: Degenerative lumbar canal stenosis presents
with low backache. Ligamentum flavum hypertrophy
secondary to vitamin D deficiency causes central canal
stenosis. This is a common presentation in obese females
residing in North India.

Case presentation: We present the case of a young,
obese, north Indian 32-year-old female, who had a history
of chronic low mild backache, with reduced spine
mobility, with MRI lumbosacral scan revealing grade I
spondylolisthesis with spondylolysis seen at L4 over L5
and ligamentum flavum and facetal hypertrophy. Further
workup showed raised serum parathormone (PTH) and
deficient serum 25-OH Vitamin D total levels.
Hypovitaminosis D was responsible for the ligamentum
flavum hypertrophy and secondary lumbar canal stenosis.
She was discharged on Vitamin D replenishment regimen.

Conclusions: Vitamin D deficiency is coexistent with low
backache, secondary to degenerative lumbar canal
stenosis.
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Introduction
Chronic low backache is a feature of lumbar canal stenosis

(LCS). Degenerative LCS can lead to central canal, lateral recess
and foraminal stenosis. Ligamentum flavum hypertrophy is an
important cause of central canal stenosis. Vitamin D deficiency
can lead to ligamentum flavum hypertrophy and manifest as

LCS. Obese females residing in north India are predisposed to
vitamin D deficiency and have symptomatic or asymptomatic
vitamin D deficient state.

Case Presentation
32-years-old rich married right handed obese female

resident of north India came with history of chronic low mild
backache in lumbosacral region, in paravertebral location and
occasionally in her legs since last 6 months. The backache was
pronounced on extending backwards and turning sideways. No
history of neurological claudication, trauma, aggravation of
pain at night while sleeping or with bending forwards, no
history of tuberculosis or chronic illness, muscle pains or
muscle weakness, connective tissue disorder, coagulation
disorders, diabetes mellitus, no use of regular drug intake, no
history of malabsorption, no intestinal surgery, no inadequate
exposure to sun.

There was no family history suggestive of similar complaints
in any first and second-degree relatives.

Detailed general examination revealed obesity with BMI and
neurological examination was normal. Lower back examination
reduced mobility, with extension more limited than flexion.

In the given clinical context of chronic low backache, the
possibilities considered were:

1) Secondary lumbar canal stenosis.

2) Paraspinal muscle spasm.

Haematological profile was normal, with normal ESR and
normal thyroid functions. Normal serum calcium (9.1 mg/dl)
and phosphorus (3.6 mg/dl) with raised serum parathormone
(PTH) (143 pg/ml, normal range 15-68 pg/ml). Deficient serum
25-OH Vitamin D total levels (8.33 ng/ml, deficiency levels <20
ng/ml) were found. (No report of Vitamin D levels prior to the
onset of symptoms), HLA B27 and Rheumatoid factor negative.
Her MRI lumbosacral scan revealed grade I spondylolisthesis
with spondylolysis seen at L4 over L5. Ligamentum flavum and
facetal hypertrophy was seen at multiple levels causing
bilateral lateral recess stenosis. Diffuse disc bulge causing
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thecal sac compression and bilateral foraminal nerve root
compression seen at L4-L5 level (Figure 1).

Figure 1 Spondylolisthesis at L4 over L5 with ligamentum flavum and facetal hypertrophy.

Hence a diagnosis chronic low backache secondary to LCS
due to secondary hyperparathyroidism due to vitamin D
deficiency was made.

She was treated with Vitamin D3 50,000 IU orally weekly for
8 weeks, followed by 800 IU daily, along with oral calcium
supplementation 1000 mg daily. The patient had minimal
improvement in pain in the initial first month of treatment, no
further Vitamin D levels were done.

Discussion and Conclusion
Degenerative LSS anatomically involves the central canal,

lateral recess, foramina or any combination of these locations.
A decrease in the anteroposterior, transversal or combined
diameter secondary to loss of disc height with or without
bulging of the intervertebral disc, hypertrophy of the facet
joints and the ligamentum flavum lead to central canal
stenosis. Mechanical stress is the contributing factor for the
fibrosis of ligamentum flavum hypertrophy. The lateral recess
stenosis occurs due to, decreased disc height, facet joint
hypertrophy (with or without spondylolisthesis) and/or
vertebral endplate osteophytosis [1]. Foraminal stenosis can
be either anteroposterior resulting from a combination of
herniated disc that compresses the nerve root against the
superior pedicle and/or vertical resulting from posterolateral
osteophytes from the vertebral endplates protruding into the
foramen along with a laterally bulging annulus fibrosis disc
space narrowing and overgrowth of structures anterior to the
facet joint capsule [1]. Lumbar spine stenosis has an important
dynamic component. The central canal space decreases in
loading and extension and increases in axial distraction and
flexion. The same dynamics also affect the foramen with
flexion causing a 12% increase, and extension a 15% decrease,
in surface area [1].

Matrix metalloproteinases (MMPs) are a family of more
than twenty enzymes that digest proteins in the extracellular
matrix. The inhibitors of MMPs, are called tissue inhibitors of
matrix metalloproteinase (TIMPs), and it is believed that,
together, MMPs and TIMPs regulate the integrity and
homeostasis of the extracellular matrix. There are four known
TIMPs (TIMP-1 through 4) that suppress extracellular matrix
degradation by forming an inhibitory 1:1 complex with the
MMPs [2]. Elevated expressions of TIMP-1 and TIMP-2 have
been implicated in the increased fibrosis found in a wide
variety of human organs, including the liver, kidney, lung, and
heart. TIMPs are also known to increase cellular proliferation
and inhibit programmed cell death (apoptosis) in a wide range
of cell types [2]. TIMP-1 and TIMP-2 were detected in the
cytoplasm of ligamentum flavum fibroblasts. TIMP-1 and
TIMP-2 concentrations were associated with hypertrophy of
the ligamentum flavum [2]. In an in vitro study, Nakatani et al.
found that mechanical stretching force promotes collagen
synthesis by cultured cells from human ligamentum flavum
tissues through increased Transforming growth factor (TGF)-β
1 production [3]. (TGF)-β released by the endothelial cells may
stimulate fibrosis, especially during the early phase of
hypertrophy [1]. Many of the enzymes are produced as
zymogens, and 1α,25(OH)2D3 increases zymogen activation
[4]. 1α,25(OH)2D3 has been shown to regulate the levels of
mineral ions that are required for metalloproteinase activity
[4]. In addition, 1α,25(OH)2D3 modulates transcription of their
mRNA [4]. Because regulation of matrix metalloproteinase
(MMP) activity is critical, chondrocytes produce inhibitors like
TIMP-1 and TIMP-2) and 1α,25(OH)2D3 modulates levels of
these inhibitors as well [4]. 1α,25(OH)2D3 increased MMP
activity suggested that 1α,25(OH)2D3 might also regulate
availability of TGF-β1 by controlling activation of the latent
growth factor. Hence Vitamin D deficiency leads to altered
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expression of MMPs and TIMPs, leading to fibrosis and
hypertrophy of the ligamentum flavum.

Several studies have demonstrated low serum 25-
hydroxyvitamin D [25(OH) D] levels in people living in various
regions of across India. In North India, 94.3% of adults were
found to have low vitamin D levels [5]. Obesity is associated
with low levels of serum 25(OH) D. Association of obesity with
low levels of serum 25(OH) D7 may be attributed to decreased
exposure to sunlight because of limited mobility of obese
people and negative feedback from elevated 1,25-
dihydroxyvitamin D and parathyroid hormone levels on hepatic
synthesis of 25(OH) D [5]. In obese urban Asian Indians
without diabetes, higher values of total abdominal fat at the
L2-L3 intervertebral level were associated with low 25(OH) D
levels [5].

Our patient had a history of chronic low backache with
obesity, belonging to north India. She fulfilled the criteria of
secondary LCS due to secondary hyperparathyroidism due to
vitamin D deficiency.

For the management of chronic low backache NSAIDs are
the initial treatment for pain as they provide analgesic as well
as anti-inflammatory effect. There is no consensus gold
standard treatment yet [6]. Indians as have brown skin have
more melatonin which acts as a natural sunscreen thereby
decreased production of vitamin D. Thus, for Indian skin tone,
minimum “direct sun exposure” required daily is more than 45
min to bare face, arms and legs to sun’s UV rays (wavelength
290-310 nm) [7]. For correcting vitamin D deficiency,
cholecalciferol 50000 IU orally once a week for 6-8 weeks,
followed by 800 IU daily is the regimen commonly practiced
[8].

A comprehensive rehabilitation program for lumbar canal
stenosis comprises of manual therapy, stretching, and

strengthening exercises for the lumbar spine and hip region
have been advocated for those with LSS [6]. The importance of
endurance exercises to retard the deleterious consequences of
inactivity and deconditioning is also emphasized.
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