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Abstract
Introduction: Examining and analysing the characteristics features of the vertebral column of human is an important part of the study in anatomy. 
The vertebral column includes 33 vertebrae that are arranged one upon the other and joined to each other by means of the intervertebral joints 
and ligaments, of which includes anterior and posterior longitudinal ligaments. Diseases involving the ligaments end in numerous spectrums of 
ailments extending from backache to deformities and nerve entrapments.

Material and methods: The current study was conducted on 25 dry bone sets. The anterior longitudinal ligaments were studied to find out if there 
was any change in texture; they were inspected and palpated for any sign of ossification. The study was done randomly at Deccan College of 
Medical Sciences, Hyderabad

Result: Only 5 of the 25 dry sets of vertebrae examined had indications of ossified ligaments at varying levels.

Conclusion: Inflammation and ossification of the anterior ligament rarely cause symptoms or major functional issues in the patient. In exceedingly 
rare circumstances, these processes may be linked to the development of a degenerative back problem, however these instances are infrequent.
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Introduction

Human vertebral column is made up of a series of vertebrae which are 
held together by ligaments and joints. Anterior and posterior longitudinal 
ligaments are important in keeping the bodies of vertebrae in alignment and 
preventing anterior or posterior dislocation of vertebrae over each other. 
Anterior longitudinal ligament is a flat, strong wide band that runs along the 
anterior surface of vertebral bodies from the second cervical vertebra (axis) 
to sacrum. In thoracic region, it is thickest. When these ligaments undergo 
ossification or calcification, as a result of post inflammatory changes, the 
normal alignment of vertebrae is deranged leading to disturbance in posture 
and gait associated with pain in the back.

Aims & objectives 

The purpose of this study is to know the probable deformities of anterior 
longitudinal ligament of lumbar vertebrae and their complications. 

To discuss their implications in medical and surgical aspects.

Methodology

Human torsos from the people who approached the anatomy department 

through donations were included in this study. Not a comparative study. 
During their lives, they gave written informed approval to enable their entire 
bodies to be used for educational and research interests. The current study 
was conducted on 25 dry bone sets collected randomly at Deccan College 
of Medical Sciences, Hyderabad. The anterior longitudinal ligaments in the 
cadavers were viewed and palpated for texture changes to see if there was any 
sign of ossification. The margins of the body of the vertebra and the borders of 
the lamina along with other parts of the vertebrae were inspected in dry bones 
for ossified remains. The ones who have not given consent were not included. 
Organization Ethical committee approval was taken for the study. Blinding is 
not used as it was observational study.

Results

Out 5 of the 25 dry sets of lumbar vertebrae examined had indications of 
ossified ligaments (Figures 1 and 2) at varying levels. The prevalence rate in 
the current study was 9%. In one set bodies along with the spines, superior 
and inferior articular processes are fused sparing the transverse processes 
(Figure 1). In two sets only anterior ligament is ossified without ossification of 
any other ligament (Figure 2), hence no fusion of any parts of vertebrae. In one 
of the sets in present study anterior longitudinal ligament along with posterior 
longitudinal ligament are fused and the bodies, lamina, pedicles, transverse 
processes, intervertebral foramens, superior and inferior articular surfaces of 
the vertebrae are also fused, hence the vertebra is completely fused except 
the spines (Figure 3). In other set complete bodies, articular surfaces and 
transverse processes are fused without fusion of spines and intervertebral 
foramen of vertebrae (Figure 4). Rest of the sets were not showing any signs 
of ossification of any ligament

Discussion 

Intervertebral disc, hyaline cartilage end plates, and borders of adjacent 
vertebrae are strongly adherent by anterior longitudinal fibers, which are 
loosely linked to the intermediate level of bodies. Anterior Longitudinal 
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Ligament is a strong continuous wide tedious band present on the anterior 
surfaces of the vertebrae. Ligamentous fibers merge in various levels with 
the periosteal, perichondrium, and periphery of the annulus fibrosis. As 
hyperostosis is a healing response to tendons and ligaments that have been 
subjected to mechanical stress, osteoblasts from mesenchyme precursor 
cells migrate into the intact periosteal and generate new bone formation in 
tendons and ligaments near to the bone that is under stress in this case. 
DISH (Diffuse Idiopathic Skeletal Hyperostosis) syndrome is caused by the 
ossification of the Anterior Longitudinal Ligament Ossification of ligaments, 
tendons, and joint capsule insertion is prevalent in DISH (Diffuse idiopathic 
skeletal hyperostosis), and is commonly seen in the thoracic vertebra [1]. 
Pappone N, et al. [2] observed a prevalence of 27.3 percent in the European 
and Caucasian population, while Seong-Kyu K, et al. [3], Malik VS, et al. [4] 
do not give a proportion for the Indian population. The prevalence rate in the 
current study was 9% in south Indian population. According to Anneloes WI, 
et al. [5], DISH has a male prevalence compared to females. Musset A [6] 
attributed thickening and calcification of the lumbosacral ligament, ligament 
fava for certain types of enuresis [7-9]. According to Anneloes WI, et al. [5] 
and Nafziger HC [10] attributed thickening and calcification of the lumbosacral 
ligament, ligament flava for low-back pain; nevertheless, both Musset A [6] and 
Resnick D, et al. [1] observed that this lesion can occur without any clinical 
symptoms. According to Le Musset A [6] when ligaments are subjected to 

greater tension, or strained, or are involved in vertebral bone or joint diseases, 
they might tend to calcify or ossify. He concluded that ligament calcification 
and ossification are healing processes that help to strengthen a compromised 
vertebral column, and that they are associated to other vertebral diseases. 
Estier reported the newly developed bone in DISH "pushing" the ALL to the left 
in 1950, and Vernon-Roberts detailed it in 1974 [7-9].

According to Schmorl G [9], increasing tension on particular longitudinal 
ligament fibres causes the production of osteophytes at the vertebral 
margins [10]. The calcification and ossification of longitudinal ligaments 
does not induce back pain or radicular signs by itself. Radicular neuritis can 
sometimes be caused by calcified or ossified ligament flava, however it can 
also persist without causing symptoms [11] Vertebral mobility is normal in the 
presence of calcified or ossified ligaments unless the epiphyseal joints or the 
vertebral bodies are damaged at the same time. In cases involving Strumpell-
Marie disease, complete stiffness of the spine was noted in the absence of 
calcification or ossification of ligaments. In vertebral segments that have been 
immobile for a long time, ligaments typically ossify or calcify. It is assumed that 
calcification or ossification of vertebral ligaments is not the cause of decreased 
vertebral mobility, but rather the outcome of it [2] Beadle claimed that vertebral 
osteophytes, one of the most common spine ailments, are actually ossified 
anterior longitudinal ligament fibres in 1932. The most important thing to 
note from all of the discoveries is the critical role of intervertebral discs in 
maintaining the normal shape of the spine during the countless variations 
in shape, compressions, extensions, and torsions it experiences throughout 
its functional life. The extreme receptivity of the discs to senile alterations, 
long before these emerge in other tissues, demonstrates how demanding the 
efforts to prevent it [12] In one of the sets in present study anterior longitudinal 
ligament along with posterior longitudinal ligament are fused and the bodies, 
lamina, pedicles, transverse processes, intervertebral foramens, superior and 
inferior articular surfaces of the vertebrae are also fused, hence the vertebra 
is completely fused except the spines (Figure 3) which may have produced 
any symptom as there was compression of spinal nerves. Symptoms like 
pain, mobility dysfunction or paralysis of limbs are produced only when there 
is complete compression of nerves due to ossification. In other set complete 
bodies, articular surfaces and transverse processes are fused without fusion 
of spines and intervertebral foramen of vertebrae (Figure 4). In one set 
bodies along with the spines, superior and inferior articular processes are 
fused sparing the transverse processes (Figure 1). In all the above cases 
the ligaments between the joints are calcified and ossified, hence fusion has 
occurred. Except in one case (Figure 3) the intervertebral foramen is not fused 
and is wide open which may not have produced any symptoms. Ossification of 
anterior longitudinal ligament started as a result of insult to the ligament may 
lead to restricted mobility which in turn leads to more accumulation of calcium 
deposits and the vicious cycle goes on increasing the damage to the ligaments 

Figure 1. One set bodies along with the spines, superior and inferior articular processes 
are fused sparing the transverse processes.

Figure 2. In two sets only anterior ligament is ossified without ossification of any other 
ligament hence no fusion of any parts of vertebrae.

Figure 3. Anterior longitudinal ligament along with posterior longitudinal ligament are 
fused and the bodies, lamina, pedicles, transverse processes, intervertebral foramens, 
superior and inferior articular surfaces of the vertebrae are also fused.
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and ultimately making the patient completely immobile and paralyzed. 
Absorption of cartilage between the articular facets occurs in the spine, starting 
in the lower lumbar area and proceeding upward. This causes a narrowing 
of the joint spaces and is frequently linked with articular surface irregularity. 
The ligaments in the spine become calcified, and the involvement begins in 
the lower lumbar region and progresses higher. The illness process, on the 
other hand, it is stopped at any point throughout its progression, thus the entire 
spine does not have to be implicated [13]. Spondylitis ossificans ligamentosa, 
or calcification or ossification of the spinal ligaments, is neither a clinical nor 
a pathologic entity and should not be considered an independent or unique 
disease, as it is frequently a late reaction. Its presence frequently implies the 
presence of a spinal bone or joint lesion [11]. The initial symptom of Spondylitis 
ossificans ligamentosa is Sacro-iliac joint disease, which can be present as a 
useful diagnostic indicator for several years before the back is affected. The 
degree of activity of the process in the Sacro-iliac joints is thought to provide 
some indication of the disease's severity and prognosis [14]. Hirano H, et al. 
[15] reported that 8 1/2 years after surgery, one of his patients developed a 
recurring osteophyte at the surgical site, but the patient was asymptomatic. 
Suzuki K, et al. [16] reported that one of his two patients developed ossification 
of the anterior longitudinal ligament with dysphagia 11 years after the initial 
surgery, necessitating reoperation. The process of ligamentous ossification 
continues until stiffness is achieved. Recurrence is anticipated if no fusion 
is involved. Following simple bone excision, regrowth of osteophytes along 
the anterior vertebral edge has been described. Osteophyte recurrence is 
gradual, therefore surgical resection appears to be the best option for symptom 
reduction [17]. The radiographic evaluation in a patient's spine studied by 
CF Corke revealed the characteristic signs and symptoms of ankylosing 
hyperostosis. Although there was no clinical evidence of past lumbar spine 
immobility, the lumbar spine seemed to be ankylosed. After a fall, the spinal 
fracture occurred was of the "long bone" kind, which is common in the inflexible 
spine of people with nkylosing spondylitis. The fracture occurred after a mild 
impact, and neurological indications appeared a few days later. Both of these 
characteristics - minor trauma and delayed onset of neurological impairment 
- are common in spinal fractures aggravating ankylosing spondylitis and can 
make diagnosis challenging. The consequences of a delayed diagnosis could 
be significant neurological impairment. In cases of severe ankylosing vertebral 
hyperostosis, the possibility of fractures should be recognized, and the patient 
should be treated as soon as possible [18]. A case studied by Yagan R and 
Karlins N [19] with a back strain complained of discomfort and numbness in 
his extremities, as well as difficulties in walking. The results of the physical 
examination revealed myelopathy characterized by weakness in both upper 
extremities and a reduction in mobility. All of the limbs were diminished in 
sensations. A simple film examination revealed that the posterior longitudinal 

ligament has thickened into a rod-like ossification. The ossified posterior 
longitudinal ligament was confirmed on CT, causing considerable constriction 
of the vertebral canal and compression of the spinal cord [18]. In patients 
with severe spinal ankylosis, a more damaging process affecting the disco 
vertebral junction of the vertebral end plates has been observed by Gelman 
MI and Umber JS [19] in ankylosing spondylitis, fractures through the disc or 
juxta-end plate region of the vertebra, as well as the posterior elements, could 
be seen in the thoracic and lumbar spine. These are frequently accompanied 
with worsening pain and do not result in neurologic deficits, and may require 
orthopedic stabilization to cure. Pseudarthrosis might cause irregularity and 
sclerosis at the margins, which should not be confused with a pyogenic or 
granulomatous infection. Because the axis of flexion and extension in the 
ankylosed spine has shifted away from its normal placement in the centre of 
the nucleus pulpous, these fractures resemble the "seat belt type" or Chance 
fracture [20]. The vascular outer component of the annulus fibrous adheres to 
the antero superior and antero inferior corners of the vertebral bodies at points 
of attachment, resulting in the typical squaring of the vertebral bodies after 
minor trauma [21,22].

Conclusion 

Natural pattern of vertebrae arrangement in the human spine provides 
springiness, flexibility, and strength to the vertebral column; this is made 
possible by the many ligaments and joints that connect the vertebrae. 
As a result of ligament ossification, it not only affects the alignment of the 
vertebrae but also the flexibility of the entire spine's movements. Forestier's 
disease, also known as Diffuse Idiopathic Skeletal Hyperostosis (DISH), 
and is characterized by ossification of the anterior longitudinal ligament. In 
most cases, the posterior longitudinal ligament; supraspinatus ligament, cost 
transverse, and cost vertebral joint are unaffected. Such ossifications are linked 
to low back pain, dysphagia, odynophagia, and brachial plexus compression 
(cervical region) which results in nerve weakness. Immobility or decreased 
mobility of vertebra is also a major cause for development of calcification and 
ossification of the vertebrae. Factors which lead to calcification and ossification 
should be prevented and frequent mobility of vertebral joints should be taken 
into consideration rather than doing surgeries frequently. Minimal trauma can 
also lead to fracture and other complications which could be fatal in cases of 
ankylosing spondylitis. Individuals having DISH must take extra precautions to 
prevent circumstances that could result in back strain or damage.

Acknowledgment 

 The datasets used and/or analysed during the current study are available 
from the corresponding author on reasonable request.

Data Availability 

The datasets used and/or analysed during the current study are available 
from the corresponding author on reasonable request.

References
1.	 Resnick, Donald, Stephen R. Shaul, and Jon M. Robins. "Diffuse idiopathic skeletal 

hyperostosis (DISH): Forestier's disease with extra spinal manifestations.’’Radiol 
115 (1975): 513-524.

2.	 Pappone, Nicola, E Lubrano, A Esposito-del Puente, and S D'Angelo C, et 
al. "Prevalence of diffuse idiopathic skeletal hyperostosis in a female Italian 
population." Clin Exp Rheumatol 23 (2005): 123-124.

3.	 Seong-Kyu, Kim, Byung-Ryul Choi, Chae-Gi Kim and Seung-Hie Chung, et al. 
"The prevalence of diffuse idiopathic skeletal hyperostosis in Korea." J Rheumatol 
31(2004): 2032-2035.

4.	 Malik, Vivek Singh, and Gargi Soni. ‘’Ossification of the anterior longitudinal 
ligament of the thoracic spine’’. Int J Anat Res 2 (2014): 727-729.

Figure 4. Complete bodies, articular surfaces and transverse processes are fused 
without fusion of spines and intervertebral foramen of vertebrae.

https://notendur.hi.is/~sok1/dish/513.full.pdf
https://notendur.hi.is/~sok1/dish/513.full.pdf
https://europepmc.org/article/med/15789903
https://europepmc.org/article/med/15789903
https://www.jrheum.org/content/31/10/2032.short
https://www.ijmhr.org/ijar.2.4/IJAR.2014.519.pdf
https://www.ijmhr.org/ijar.2.4/IJAR.2014.519.pdf


J Morphol Anat, Volume 06:02, 2022Fatimaa SN, et al.

Page 4 of 4

5.	 Anneloes, Westerville l., Henriette ME Quarles Van Ufford, Jorrit-jan Verlaan, and 
F. Cumhur Oner. "The prevalence of diffuse idiopathic skeletal hyperostosis in an 
outpatient population in the Netherlands." J Rheumatol 35 (2008): 1635-1638.

6.	 Musset, Alain. "Chapitre 1. Les contrastes du peuplement littoral en Amérique 
latine." Les littoraux latino-américains: Terres à découvrir 65 (1998): 11.

7.	 Forestier, Jacques, and Jaume Rotés-Querol. "Senile ankylosing hyperostosis of 
the spine." Ann Rheum Dis 9 (1950): 321

8.	 Vernon, Roberts B., C.J Pirie, and V. Trenwith. "Pathology of the dorsal spine in 
ankylosing hyperostosis." Ann Rheum Dis 33 (1974): 281.

9.	 Schmorl, Georg. “Die gesunde und kranke Wirbelsaule im Rontgenbild." Pathologisch-
anatomische Untersuchungen (1932).

10.	 Naffzinger, H.C. "Lesions of the intervertebral discs and ligamenta, flava." Surg 
Gynecol Obstet 66 (1938): 288-299.

11.	 Oppenheimer, Albert. "Calcification and ossification of vertebral ligaments 
(spondylitis ossificans ligamentosa): Roentgen study of pathogenesis and clinical 
significance." Radiol 38 (1942): 160-173.

12.	 Resnick, Donald, and Gen Niwayama. "Radiographic and pathologic features of 
spinal involvement in diffuse idiopathic skeletal hyperostosis (DISH)." Radiol 119 
(1976): 559-568.

13.	 Davis, Kenneth S. "Rheumatoid spondylitis." Radiol 50 (1948): 246-246.

14.	 Golding, Campbell F. "Spondylitis ankylopoietica (Spondylitis Ossificans 
Ligamentosa)." Br J Surg 23 (1936): 484-500.

15.	 Hirano, Hideo, Hirotoshi Suzuki, Takehiko Sakakibara, and Yoshinori Higuchi, et 
al."Dysphagia due to hypertrophic cervical osteophytes." Clin Orthop Relat Res 167 
(1982): 168-172.

16.	 Suzuki, K, Y. Ishida and K. Ohmori. "Long term follow-up of diffuse idiopathic 
skeletal hyperostosis in the cervical spine." Neuroradiol 33 (1991): 427-431.

17.	 McCafferty, Randall R., Michael J. Harrison, and Laszlo B. Tamas, et al. "Ossification 
of the anterior longitudinal ligament and Forestier's disease: an analysis of seven 
cases." J Neurosurg 83 (1995): 13-17.

18.	 Corke, C.F. "Spinal fracture and paraplegia after minimal trauma in a patient with 
ankylosing vertebral hyperostosis." Br Med J (Clin Res Edn) 6281 (1981): 2035.

19.	 Yagan, Rauf, and Nathaniel Karlins. "Quadriplegia in diffuse-idiopathic skeletal 
hyperostosis after minor trauma." AJR. Am J Roentgenol 147(1986): 858-859.

20.	 Gelman, Martin I. and James S. Umber. "Fractures of the thoracolumbar spine in 
ankylosing spondylitis." AJR 130 (1978): 485-491.

21.	 Cawley, M.I, T.M Chalmers, J.H Kellgren and J. Ball. "Destructive lesions of 
vertebral bodies in ankylosing spondylitis." Ann Rheum Dis 31 (1972): 345.

22.	 Frank P. and J.A. Gleeson. "Destructive vertebral lesions in ankylosing spondylitis." 
Br J Radiol 48 (1975): 755-758.

How to cite this article: Fatimaa, Syeda Nasreen, Syeda Parveen Fatimab, 
Syed Hamza Quadric and Syed Huzaifa Quadrid, et al. “Calcification of Anterior 
Longitudinal Ligament in Lumbar Vertebrae.” J Morphol Anat 6 (2022): 222.

https://www.researchgate.net/profile/Jj-Verlaan/publication/46705653_The_Prevalence_of_Diffuse_Idiopathic_Skeletal_Hyperostosis_in_an_Outpatient_Population_in_the_Netherlands/links/55520c9008ae6943a86d6ace/The-Prevalence-of-Diffuse-Idiopathic-Skeletal-Hyperostosis-in-an-Outpatient-Population-in-the-Netherlands.pdf
https://www.researchgate.net/profile/Jj-Verlaan/publication/46705653_The_Prevalence_of_Diffuse_Idiopathic_Skeletal_Hyperostosis_in_an_Outpatient_Population_in_the_Netherlands/links/55520c9008ae6943a86d6ace/The-Prevalence-of-Diffuse-Idiopathic-Skeletal-Hyperostosis-in-an-Outpatient-Population-in-the-Netherlands.pdf
https://books.openedition.org/iheal/2842?lang=en
https://books.openedition.org/iheal/2842?lang=en
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1011670/pdf/annrheumd00155-0042.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1011670/pdf/annrheumd00155-0042.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1006258/pdf/annrheumd00023-0002.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1006258/pdf/annrheumd00023-0002.pdf
https://voyagercatalog.kumc.edu/Record/149652/Details
https://ci.nii.ac.jp/naid/10028064817/
https://pubs.rsna.org/doi/abs/10.1148/38.2.160
https://pubs.rsna.org/doi/abs/10.1148/38.2.160
https://pubs.rsna.org/doi/abs/10.1148/38.2.160
https://pubs.rsna.org/doi/abs/10.1148/119.3.559
https://pubs.rsna.org/doi/abs/10.1148/119.3.559
https://pubs.rsna.org/doi/abs/10.1148/50.2.246
https://academic.oup.com/bjs/article-abstract/23/91/484/6221573
https://academic.oup.com/bjs/article-abstract/23/91/484/6221573
https://journals.lww.com/clinorthop/Citation/1982/07000/Dysphagia_Due_to_Hypertrophic_Cervical_Osteophytes.24.aspx
https://link.springer.com/article/10.1007/BF00598618
https://link.springer.com/article/10.1007/BF00598618
https://thejns.org/view/journals/j-neurosurg/83/1/article-p13.xml
https://thejns.org/view/journals/j-neurosurg/83/1/article-p13.xml
https://thejns.org/view/journals/j-neurosurg/83/1/article-p13.xml
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1505884/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1505884/
https://pubmed.ncbi.nlm.nih.gov/3489399/
https://pubmed.ncbi.nlm.nih.gov/3489399/
https://www.researchgate.net/profile/Patrick-Hitchon/publication/11126134_Fractures_of_the_thoracolumbar_spine_complicating_ankylosing_spondylitis/links/02e7e537ebd272ced7000000/Fractures-of-the-thoracolumbar-spine-complicating-ankylosing-spondylitis.pdf
https://www.researchgate.net/profile/Patrick-Hitchon/publication/11126134_Fractures_of_the_thoracolumbar_spine_complicating_ankylosing_spondylitis/links/02e7e537ebd272ced7000000/Fractures-of-the-thoracolumbar-spine-complicating-ankylosing-spondylitis.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc1005943/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc1005943/
https://www.birpublications.org/doi/abs/10.1259/0007-1285-48-573-755

