IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-1SSN: 2279-0853, p-ISSN: 2279-0861.Volume 17, Issue 4 Ver. 4 (April. 2018), PP 01-05
www.iosrjournals.org

Osteological Study of Lumbar Vertebrae in Population
Of Gwalior Region

Dr. Sudhir Saxena ™, Dr. Rajendra Singrolay'?
Associate Professor, Department Of Anatomy Gajra Raja Medical College, Gwalior (MP)
Associate Professor, Department Of Anatomy Gajra Raja Medical College, Gwalior (MP)
Corresponding auther: Dr. Sudhir Saxena

Abstract —Introduction: The Lumbar Vertebrae Are Five Vertebrae Between The Rib Cage And The Pelvis.
They Are Characterized By The Absence Of The Foramen Transversarium. This Study Conducted To Measures
The Bony Vertebral Dimensions And To Set The Normal Limits In Assessing The Lumber Stenosis. Aim: Study
Of Lumbar Vertebrae In Population Of Gwalior Region. Material And Methods: 300 Lumbar Vertebrae From
L1 To L5 Were Taken For The Measurement Of Different Dimensions From The Anatomy Department Of GR
Medical College Gwalior. Result And Discussion: The Mean Transverse And Anteroposterior Diameter Of
Vertebral Body And The Spinal Canal Were Minimum In The L1 And Gradually Increases To L5 In Both The
Sexes. The Parameters Are Used For The Measurement Of Spinal Index Of Jones And Canal Body Ratio.
Conclusion: Study Shows Regional Variation In The Parameters Of Lumbar Vertebrae.
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I. Introduction :

The Vertebral Column Forms The Central Axis For Weight Bearing Of The Body And Help To Protect
The Spinal Cord. The Lumbar Part Of The Vertebral Canal Lodges The Conus Medullaris And The Cauda
Equina Within A Dural Sac. The Bony Wall Of The Canal Is Unyielding And Therefore An Abnormal Spinal
Canal Stenosis At This Level May Lead To Compression Of The Nerve Roots. This Produces A Wide Spectrum
Of Symptoms, Ranging From Low Backache To Neuro logical Manifestations.

The Vertebral Column Bears The Weight Of The Trunk And Upper Limbs And Transmits It To The
Lower Limbs. This Weight Transmission, Subjects The Vertebral Column To Vertical Compressive Forces, The
Magnitude Of Which Gradually Increases From The Cervical To The Lumbar Vertebral Levels. This
Mechanism Substantiates The Gradually Increasing Size Of The Vertebrae From Cervical To Lumbar Regions.
M Anatomical Studies Have Been Conducted In Different Ethnic Groups To Measure The Size Of The Bony
Vertebral Canal And To Determine The Normal Limits Which Will Serve As Guidelines In Assessing
Pathological Canal Stenosis.? Studies Have Also Been Done To Determine The Transverse And Sagittal
Diameter Of The Vertebral Canal From X-Rays Of Asymptomatic Patients.**! This Baseline Data Is
Necessary To Diagnose Lumbar Canal Stenosis, Especially The Developmental Forms.

Il. Material And Methods :
Sixty Complete Sets Of Lumbar Spine (Three Hundred Lumbar Vertebrae ) Of Adult Age Group Of
Both The Sexes 30 Each, Collected From The Anatomy Department Of Gajra Raja Medical College And Other
Colleges Of The MP. Specimens Showing Evidence Of Chronic Bone Disorders Or Specimens Showing
Osteophytes Were Excluded. Only Normal Appeared Specimens Were Included For The Study. Vernier Caliper
Was Used For Various Measurements Of The Lumbar Vertebrae.
The Following Measurements Were Taken Of Each Vertebra.
1) The Transverse Diameter Of Vertebral Body: From Minimum Transverse Distance At The Mid Vertebral
Label. (Fig.No. 1)
2) Transverse Diameter Of Spinal Canal : From Minimum Distance Of The Medial Surface Of The Roots Of
The Vertebral Arch. (Fig.No. 2).
3) Anteroposterior Diameter Of The Vertebral Body: From Mid Waist Level Of The Vertebral Body.(Fig No
3).
4) Anteroposterior Diameter Of The Spinal Canal : From The Midpoint Of Vertebral Arch And The Posterior
Margin Of The Body. (Fig. No. 4)

From The Above Measurements Canal Body Ratio (C/B Ratio) And The Spinal Index Of Jones Were Obtained.
a) The Canal Body Ratio (C/B Ratio) ¥
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Transverse Diameter Of Spinal Canal / The Transverse Diameter Of Vertebral Body
b) The Spinal Index Of Jones [6] — This Was Described By The Jones RAC And Thomson JLC In 1968. It Is
A Ratio Of Spinal Canal And Vertebral Body Dimensions.
The Formula Of The Spinal Index Of Jones Is
I =CAP X C Trans/ B AP X B Trans
I =The Spinal Index Of Jones
CAP  =Anteroposterior Diameter Of The Spinal Canal
C Trans =Transverse Diameter Of Spinal Canal
B AP =Anteroposterior Diameter Of Vertebral Body
B Trans =Transverse Diameter Of Vertebral Body
The Range, Mean, And Standard Deviation (SD) Of Measurement Of Lumbar Vertebrae Were
Calculated. Maximum And The Minimum Limits Were Calculated By Using SD And From Mean Value. This
Gives The Calculated Range. The Difference Was Statistically Significant Between The Means Of Parameters
Studied For Male And Female Vertebrae, The “P” Value Was Calculated By Using The “Z” Test. The
Observations Are Tabulated Below.

I11. Results
The Results Of Transverse And Anteroposterior Diameter Of Lumbar Spinal Canal And Vertebral
Body From L1 To L5 Are Shown In Table No.1 And 2 Along With This Table No. 1 Also Showing Canal Body
Ratio. The Spinal Index Of Jones Is Given In The Table No. 3. Spinal Stenosis And The Intraspinal Tumor
Values At Each Label Are Shown In The Table No.4.

V. Discussion

Lumbar Spinal Stenosis Is A Common Condition In Patients And Also One Of The Most Common
Reasons To Perform Spinal Surgery. Disc Degeneration, Facet Degeneration And Hypertrophy, And
Ligamentum Flavum Hypertrophy And Calcification Usually Participate In The Genesis Of A Stenotic
Condition In The Elderly [6]. Knowledge Of Normal Values Of Canal Body Ratio In Various Ethnic Groups
Could Be Of Importance In Detecting Isolated Segmental Changes. In The Present Study Attempt Has Been
Made To Determine Standard Normal Canal Body Ratio As A Preliminary To Clinical Investigation Of
Transverse Spinal Canal Stenosis As Well As Anteroposterior Spinal Canal Stenosis.

Table No. 1) Transverse Diameter Of Spinal Canal And Vertebral Body With Calculated Canal Body

Ratio.
Transverse Diameter Of Spinal Canal Transverse Diameter Of Vertebral Body
Level | Sex | Mean Range | SD P Value | Mean Range SD P Value | Canal Body
Ratio
L1 M | 2220 | 16-26 | 2.40 36.26 | 32-42 2.31 61
<0.001 <0.001
F | 2010 | 1425 | 251 3346 | 28-38 2.63 59
M 58
L2 2270 | 1826 | 2.26 | <0.001 | 39.44 | 33-44 249 | <0.001
F 57
2042 | 1425 | 2.46 35.44 | 28-41 2.86
M
L3 2360 | 20-27 | 1.90 | <0.001 | 40.28 | 34-45 224 | <0001 | .56
F
2186 | 15-25 | 2.28 37.46 | 30-43 2.88 54
M \
L4 2488 | 2129 | 202 | <0.001 | 4276 | 37-47 244 | <0001 | .58
F
2314 | 1826 | 1.80 30.88 | 32-45 2.92 56
M
L5 2744 | 2132 | 256 | <0.05 4568 | 4151 280 | <0001 | .56
F
25.76 | 20-29 | 2.16 4188 | 35-48 2.98 59

SD: Slandered Deviation; P: Provability
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Table No. 2) Anteroposterior Diameter Of Spinal Canal And Vertebral Body .

Anteroposterior Diameter Of Spinal Canal Anteroposterior Diameter Oof
Vertebral Body
Level | Sex | Mean Range | SD P Mean | Range SD P Value
Value
L1 M | 16.84 13-21 | 1.60 30.00 27-34 2.20
<0.05 <0.001
F | 1590 1321 | 1.72 28.2 23-31 2.30
M
L2 15.86 12-20 | 1.86 NS 30.54 27-34 224 | <0.001
F
15.20 12-21 | 1.80 28.86 23-31 2.60
M
L3 15.24 11-18 | 1.79 NS 31.86 28-35 2.08 | <0.001
F
14.40 11-18 | 1.65 28.94 23-32 2.76
M
L4 14.66 10-17 | 1.87 <0.05 | 32.10 29-38 238 | <0.001
F
13.64 10-17 | 1.67 29.30 23-33 2.78
M
L5 14.10 10-16 | 1.78 <0.05 | 32.78 29-40 244 | <0.001
F
12.92 10-16 | 1.70 30.06 23-35 3.13

SD: Slandered Deviation; P: Provability; NS: Not Significant

4(A) Transverse Diameter Of Spinal Canal

It Was Found That Transverse Diameter Was Minimum At L1 And Has Gradual Increasing Trends Upto L5 In
Both The Sexes, With Lower Mean Values In The Female Compared To Males And This Difference Was
Highly Significant. Values Lesser Than The Limits Of Calculated Range Are Suggestive Of The Lumbar
Canal Stenosis. Values More Than The Upper Limits Of Calculated Range Age Suggestive Of The Intraspinal
Tumors.

Table No.3 The Spinal Index Of Jones
Spinal Index Of Jones

Level Sex Mean SD P Value
L1 M 1:2.98 .58 <.05

F 1:2.74 .45
L2 M 1:3.40 .62

F 1:3.14 .50 <.05
L3 M 1:3.60 .66

F 1:3.30 .56 <.05
L4 M 1:3.66 .68

F 1:3.8 .58 <.05
L5 M 1:3.88 .70

F 1:3.44 .61 <.01

SD: Slandered Deviation; P: Provability

4(B) Transverse Diameter Of Vertebral Body

According To The Table No 1 Transverse Diameter Of Vertebral Body Gradually Increases From The
L1 To L5 In Both The Sexes But The Diameter Are Larger In Males As Compared To Females And The
Difference Between The Means Of The Two Were Statistically Significant.

4(C) Canal Body Ratio

As The Size Of Vertebral Body Changes ,The Transverse Diameter Of The Canal Also Varies Study
Result Also Showing The Same And Having A Approximate Ratio Of .06 At Each Level In Both Male And
Female. Any Deviation Of Canal Body Ratio From .06 To Any Side Indicates The Possibility Of Intraspinal
Tumor. Measurement Of This Ratio In The Individual Will Also Helpful In Identifying The Stenosis Or
Intraspinal Tumor Or In Normal Range.

4(D) Anteroposterior Diameter Of Spinal Canal
Table No 2 Clearly Explains The Gradual Decrease In The Spinal Canal In Both The Sexes. It Shows
The Transition Of Spinal Canal From Lumbar Type To The Sacral Type. These Values Helps To Identify The
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Stenosis Or Intraspinal Tumor. Values Less Than The Lower Limits Of The Calculated Range Will Help To
Identify Stenosis While Greater Values For Intraspinal Tumor.

Table No 4. Values Showing Spinal Stenosis And Intraspinal Tumor At Each Vertebral Label In Both

The Sexes
Transverse Diameter Of Spinal Canal
Anteroposterior Diameter Of | Spinal Index Of Jones
Spinal Canal
Lav | Sex Spinal Intraspinal Spinal Intraspinal Tumor | Spinal Intraspinal
el Stenosis Tumor Stenosis Stenosis Tumor
L1 M <15.20 > 29.36 <12.00 > 25.68 >1:4.82 <1:1.26
F <12.42 > 27.46 <10.54 >24.20 >1:4.22 <1:1.44
L2 M <16.21 >29.38 <11.30 >25.28 >1:5.24 <1:1.60
F <13.08 > 27.54 <10.36 > 23.76 >1:4.76 <1:164
L3 M <18.38 >29.36 <10.24 >24.20 >1:5.54
F <15.12 >28.30 <9.78 >23.16 >1:4.82 <1:1.72
<1:1.66
L4 M <18.44 >31.44 <9.68 >23.78 > 1:5.66 <1:1.78
F <17.15 >29.38 <9.22 >22.18 >1:5.10 <1:1.68
L5 M <18.94 > 35.55 <8.78 >21.42 >1.5:86
F <18.40 >32.18 <8.12 > 20.86 >1.528 <1:1.98
<1:1.72

4(E) Anteroposterior Diameter Of Vertebral Body —
Anteroposterior Diameter Of The Vertebral Body Increases From The L1 To L5 In Both Males And
Females And The Difference Between The Means Of Both Sexes Is Statistically Significant.

4(F) Spinal Index Of Jones —

Values Of This Index Increases From The L1 To L5 In Both Males And Females. The Mean Values
Are Higher In Males Than Females And Difference Was Statistically Significant. This Index Helps Us About
The Information Of Proportions Of Transverse Diameter As Well As Anteroposterior Diameters Of Body And
Spinal Canal.

V. Conclusions —
From The Present Study It Is Clear That There Is Statistically Significant Difference In The Mean
Values For Males And Females Showing Sexual Dimorphism. There May Be Marked Difference Between The
Mean Values Of Various Geographical Areas. It Needs Further Study . The Present Study May Be Helpful For
The Detection Of Conditions Like As Spinal Stenosis And Intraspinal Tumor.

Fig No. 3 Anteroposterior Diameter Of Vertebral 'Body Fig No. 4 Anteroposterior Diameter Of
Spinal Canal

DOI: 10.9790/0853-1704040105 www.iosrjournals.org 4| Page



Osteological Study Of Lumbar Vertebrae In Population Of Gwalior Region

References

[1] Davis PR. Human Lower Lumbar Vertebrae: Some Mechanical And Osteological Considerations. J Anat ~ Physiol 1962;95: 337-
344,

[2] Eisenstein S. The Morphometry And The Pathological Anatomy Of The Lumbar Spine In The South African Negroes And
Causasoids With Specific Reference To Spinal Stenosis. J Bone Joint Surg (Br) 1977; 59 B: 173-180.

[3] Elsberg CA, Dyke CG. The Diagnosis And Location Of Tu-mors Of The Spinal Cord By Means Of Measurement Made On The X-
Ray Films Of The Vertebrae And The Correlation Of The Clinical And X-Ray Findings. Bull Neurol Inst New York 1934; 3: 359-
294.

[4] Christenson PC. The Radiological Study Of The Normal Spine. Radiol Clin North Am 1977: 15: 133 - 154, T

[5] Gupta M, Bharihokev,Bhargava SK Et Al. Size Of The Vertebral Canal: A Correlative Study Of Measurements In  Radiographs
And Dried Bones. J Anat Soc India 1998; 47: 1-6

[6] Marek Szpalski And Robert Gunzburg. Lumbar Spinal Stenosis In The Elderly: An Overview Eur Spine J. 2003 Oct; 12(Suppl

2): S170-S175.Published Online 2003 Sep 9. Doi: 10.1007/S00586-003-0612-1

i Dr. Sudhir Saxena "Osteological Study of Lumbar Vertebrae in PopulationOf Gwalior Region
: "IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), vol. 17, no. 4, 2018, pp 01-05.
|
|

e = = = = = = = = = = - -

DOI: 10.9790/0853-1704040105 www.iosrjournals.org 5 | Page


http://www.ijoonline.com/article.asp?issn=0019-5413;year=2003;volume=37;issue=3;spage=13;epage=13;aulast=Devi

