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Objective: To determine the position of the lumbar vertebrae in relation to the intercrestal line and variation in distance
between the midpoint of the L, interspinous space and the intercrestal line in varying patients age groups of Thai people.
Material and Method: The present study was a retrospective analysis of the antero-posterior and lateral lumbosacral
vertebral radiographs of 270 patients, varying patients’ age from 20 to 80 years. Intercrestal line was drawn connecting the
two highest points on the iliac crests of antero-posterior radiographs. The distance from the intercrestal line to the midpoint
of the L, interspinous space and L, intervertebral space were measured. The results were statistically analysed by using
ANOVA testing.

Results: The intercrestal line crosses the midline of the posterior part of the lumbar vertebral column between the upper half
of L, spinous process level and lower half of L spinous process level, most often at the lower half of L, spinous process level
(101 cases, 37.41%). This line crosses the anterior part of the lumbar vertebral column between the upper half of L, body
level and lower half of L, body level, most often at the upper half of L, body level (103 cases, 38.15%). Regarding distance
from intercrestal line to the midpoint of the L, interspinous space in varying patient age groups, the intercrestal line
was most frequently found above the L, interspinous space in most age group (average 5.73 + 5.72 mm; value p > 0.05 vs.
70-80 years). For the distance from intercrestal line to the midpoint of the L, intervertebral space in varying patient age
groups, the intercrestal line was most frequently found below the L, intervertebral space in all age groups (average 6.60 +
6.97 mm; value p > 0.05 vs. 70-80 years).

Conclusion: The intercrestal line crosses the posterior part of the lumbar vertebral column between the upper half of L,
spinous process level and lower half of L, spinous process level, most often at the lower half of L, spinous process level
(37.41%) and at the L, interspinous space level (27.78%). This line crosses the anterior part of the lumbar vertebral column
between the upper half of L, body level and lower half of L, body level, most often at the upper half of L, body level (38.15%)
and at the L, intervertebral space level (32.22%). The level of the intercrestal line tends to be high in elderly patients, neutral
position and the intercrestal line by palpation tends to be identified at the higher level.
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Lumbar puncture is a common diagnostic
procedure that is performed for collecting a sample of
cerebrospinal fluid (CSF) for analysis and occasionally
done as a therapeutic purpose. In clinical context, the
safety site for lumbar puncture is established in the
L,, interspinous space or below®?. The highest
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point on the iliac crest was commonly used be to the
palpable landmark for the procedure.

The line drawn between the two highest
points on the iliac crests called intercrestal line® or
intercristal line®" or Jacoby’s line®*® or Tuffier’s
line™ or supracristal line®**, This line crosses the
anterior part of the lumbar vertebral column at the
lower body of L, level®*™ or at the L, intervertebral
space level®2101) This line crosses the posterior
part of the lumbar vertebral column at the L, spinous
process level®) or at the L, interspinous space
level#6.13),
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The objective of the present study was to
determine the position of the lumbar vertebra in
relation to the intercrestal line and variation in distance
between midpoint of the L, interspinous space and
the intercrestal line in varying patient age groups of
Thai people.

Material and Method

The present study was a retrospective
analysis of the antero-posterior and lateral lumbosacral
vertebral radiographs of 270 patients, varying patient
age from 20 to 80 years. The patients were divided into
6 groups according to age (20-30, 30-40, 40-50, 50-60,
60-70 and 70-80 years). These radiographs were of the
patients in the Department of Radiology, Thammasat
University Hospital, Thailand. They were reviewed
and measured by the radiologist. Radiographs that
showed an obvious vertebral deformity, e.g. scoliosis,
vertebral fracture, history of previous vertebral surgery
and films that failed to identify the intercrestal line were
excluded.

The intercrestal line was drawn connecting
the two highest points on the iliac crests of antero-
posterior radiograph, the distance from intercrestal
line to the midpoint of the L, interspinous space
and the L, intervertebral space was measured
(Fig.1,2).

The level of the vertebrae was determined
by using the 12" rib to identify the T, vertebra and
counting down from this point or using the sacrum as
a starting point.

The results were statistically analysed by
using descriptine statistics and ANOVA. Statistical
significance was noted for p-value < 0.05.

Results

The intercrestal line crossed the posterior
part of the lumbar vertebral column between the upper
half of L, spinous process level and lower half of L,
spinous process level (Table 1), most often at the lower
half of L, spinous process level (101 cases, 37.41%)
and at the L, interspinous space level (75 cases,
27.78%). This line crossed at the upper half of L,
spinous process 4.44%, 2.22% and 2.22% in the patient
group aged 30-40, 60-70 and 70-80 years respectively
(Table 2, Fig. 3). This line crossed the anterior part of
the lumbar vertebral column between the upper half of
L, body level and lower half of L_ body level (Table 3),
most often at the upper half of L, body level (103 cases,
38.15%) and at the L, intervertebral space level
(87 cases, 32.22%). This line crossed at the upper half
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Fig. 1 Drawing from the highest points of bilateral iliac crests
to establish the intercrestal line (A). The intercrestal
line crosses the anterior part of vertebral column at
the level of the upper half L5 vertebral body which
is the most common finding in the present study

Fig. 2 The intercrestal line is just above the midpoint of
L4/5 interspinous space and L4/5 intervertebral space
which are the same locations in this patient (*).
Distance from the midpoint (*) to intercrestal line
were analysed
4 = spinous process of L4, 5 = spinoud process of
L5, * = midpoint of L4/5 interspinous space and L4/
5 intervertebral disc space
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Table 1. Relationship between the intercrestal line and the posterior part of the lumbar vertebral column

Vertebral level Number of patients Percentage
Upper half of L4 spinous process 4 1.48
Lower half of L4 spinous process 101 37.41
L4-5 interspinous space 75 27.78
Upper half of L5 spinous process 62 22.96
Lower half of L5 spinous process 28 10.37
Total 270 100

Table 2. Relationship between the intercrestal line and the posterior part of lumbar vertebrae in varying patient age groups

Vertebral level Percentage of patients

20-30 30-40 40-50 50-60 60-70 70-80
Upper half of L4 spinous process 0 4.44 0 0 2.22 2.22
Lower half of L4 spinous process 33.33 28.89 64.44 37.78 37.78 44.44
Interspinous space L4-5 28.89 28.89 24.44 40 28.89 15.56
Upper half of L5 spinous process 28.89 28.89 17.78 17.78 20 24.44
Lower half of L5 spinous process 8.89 8.89 15.56 4.44 11.11 13.33
Total 100% 100% 100% 100% 100% 100%

Table 3. Relationship between the intercrestal line and the anterior part of the lumbar vertebral column

Vertebral level Number of patients Percentage
Upper half of L4 body 1 0.37
Lower half of L4 body 55 20.37
L4-5 intervertebral space 87 32.22
Upper half of L5 body 103 38.15
Lower half of L5 body 24 8.89
Total 270 100

Table 4. Relationship between the intercrestal line and the anterior part of the the lumbar vertebrae in varying patient age

groups
Vertebral level Percentage of patients

20-30 30-40 40-50 50-60 60-70 70-80
Upper half of L4 body 0 0 0 0 0 2.22
Lower half of L4 body 11.11 20 31.11 20 20 20
L4-5 intervertebral space 28.89 24.44 26.67 31.11 42.22 40
Upper half of L5 body 55.56 48.89 31.11 44.44 26.67 22.22
Lower half of L5 body 4.44 6.67 11.11 4.44 11.11 15.56
Total 100% 100% 100% 100% 100% 100%
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of L, body 2.22% in the patients group aged 70-80 years
(Table 4, Fig.4).

Regarding the distance from the intercrestal
line to the midpoint of the L, interspinous space in
varying patient age groups, the intercrestal line
was most frequently found above the L, interspinous
space (average 5.73 +5.72 mm). In the group 20-30 years,
the average distance from the intercrestal line to
the midpoint of the L, interspinous space was 4.36 +
4.12 mm (p < 0.021 vs. 70-80 years). For 30-40 years,
the average distance was 6.09 + 5.53 mm (p = 0.38 vs.
70-80 years). In age 40-50 years, the average distance
was 6.76 + 6.24 mm (p = 0.75 vs. 70-80 years). In
50-60 years, the average distance was 4.44 +5.14 mm
(p<0.025 vs 70-80 years). In 60-70 years, the average
distance was 5.60 + 5.44 mm (p = 0.20 vs 70-80 years).
In age 70-80 years, the average distance was 7.13 +
7.09 mm (Fig.5).

In the matter of average distance from the
intercrestal line to the midpoint of the L, intervertebral
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Fig. 3 Relationship between the intercrestal line and the
posterior part of the lumbar vertebrae in varying
patient age groups
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Fig. 5 \Variation of the average distance from the intercrestal
line to the midpoint of the L, interspinous space in
varying patient age group
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space in varying patient age groups, the intercrestal
line was most frequently found below the L,
intervertebral space (average 6.60 + 6.97 mm). In
20-30 years, the average distance from the intercrestal
line to the midpoint of the L, . intervertebral space was
6.02 +6.09 mm (p =0.50 vs. 70-80 years). In the group of
30-40 years, the average distance was 7.73 + 6.64 mm
(p = 0.62 vs. 70-80 years). In age 40-50 years, the
average distance was 6.89 + 7.46 mm (p = 0.94 vs.
70-80 years). In 50-60 years, the average distance was
5.20+5.96 mm (p=0.22 vs. 70-80 years). In 60-70 years,
the average distance was 6.86 + 7.44 mm (p = 0.87 vs.
70-80 years). In age 70-80 years, the average distance
was 7.00 + 8.08 mm (Fig. 6).

Discussion

The intercrestal line is a surface guideline to
determine the L, spinous process or L, interspinous
space level®. According to Gray’s anatomy for
students®?, this line crosses posterior of the lumbar
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Fig. 4 Relationship between the intercrestal line and the
anterior part of the lumbar vertebrae in varying
patient age groups
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Fig. 6 \Variation of the average distance from the intercrestal
line to the midpoint of the L, intervertebral space
in varying patient age group
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vertebral column at the L, spinous process level. From
radiological studies®**®, this line crosses the L,
spinous process 43-56%, L, interspinous space
26-30.7% and found above the L, spinous process
1.3-3.7%. The authors found this line crosses the L,
spinous process 38.89% (upper half of the L, spinous
process 1.48% and lower half of the L, spinous
process only 37.41%), at the L, interspinous space
27.78% and not found above upper half of the L, spinous
process (Table 1). In addition, the intercrestal line
crosses the anterior of the lumbar vertebral column at
the L, body level or at the L,, intervertebral space
level®219 From radiological studies“?, this line
crosses lower half of the L, body 40.80%, at the L,
intervertebral space level 31.90%, at the upper half of
the L, body 18.6% and the highest level at the upper
half of the L, body 8.70%. The authors found this line
crosses the upper half of the L, body 38.15%, atthe L,
s Intervertebral space 32.22%, at the lower half of the L,
body only 20.37%, at the lower half of the L, body
8.89% and not found above the upper half of the L,
spinous process (Table 3).

Shiraishi et al® have reported the location of
conus medullaris. Conus medullaris is located beneath
L, body in 3.5% and intercrestal line crosses at the
upper half of the L, body 2.1%. The authors found this
line crosses the highest level at the upper half of the L,
spinous process 1.48% and the upper half of the L,
body 0.37%.

Walsh et al®™ studied the relation of the
intercrestal line to the anterior part of the lumbar
vertebra in varying age group. The intercrestal line
varies significantly from age 80-90 years. According to
this matter, the authors found that the relation of
the intercrestal line to the anterior part of the
lumbar vertebra does not varied significantly from age
70-80 years. However, they did not mention the relation
of the intercrestal line to the posterior part of the lumbar
vertebrae®™, but the authors found that the relation
does not vary significantly from age 70-80 years. The
average distance from the intercrestal line to midpoint
of the L, interspinous space in patients aged 70-80 is
less than in the patients aged 80-90“%, Degenerative
change of vertebral column in those aged 70-80 years
may be less than those aged 80-90 years. The level of
the intercrestal line tends to be high in the older age
group.

Snider et al®® reported the level of the
intercrestal line is associated with sex, height, weight
or BMI. They found that weight and BMI had no
correlation with the intercrestal line. The intercrestal
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line most often crosses at L, vertebral body in males
and L5 vertebral body in females and subjects with a
intercrestal line crosses L, are taller than those with a
intercrestal line crosses L. Shiraishi et al® studied the
position of intercrestal line at heights of the spinous
process in extension, neutral and flexion positions of
the lumbar vertebra. In the neutral position, intercrestal
line most often crosses the middle 1/3 region of the L,
spinous process in males, at the L, interspinous
space in females. In the flexion position, it crosses the
L, interspinous space both males and females. The
authors found the intercrestal line most often crosses
the L, spinous process in the neutral position. The
intercrestal line in neutral position tends to cross the
lumbar vertebra higher than the flexion position®,
thus, the intercrestal line by palpation tends to be
identified at the higher level, L, or L, interspinous
space® and the authors found the level of the
intercrestal line tend to high in the old age group. So
the intercrestal line can be used as a surface guide-line
for lumbar puncture or spinal anaesthesia and the
position for lumbar puncture or spinal anaesthesia
should be lower than the intercrestal line one level or
below.

Further studies are necessary to determine
the relationship between the intercrestal line and the
level of the lumbar vertebrae in varying patient
positions (lateral recumbent with knees to chest, sitting
with feet unsupported and sitting with feet supported
and chest to knees).

Conclusion

The present study concludes that the
intercrestal line crosses the posterior part of the
lumbar vertebral column between the upper half of
L, spinous process level and lower half of L spinous
process level, most often at the lower half of L,
spinous process level (37.41%) and at the L,
interspinous space level (27.78%). This line crosses
the anterior part of the lumbar vertebral column
between the upper half of L, body level and lower half
of L, body level, most often at the upper half of L,
body level (38.15%) and at the L, intervertebral
space level (32.22%). The level of the intercrestal line
tends to be high in elderly patients, neutral position
and the intercrestal line by palpation tends to be
identified at the higher level.
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