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 Many surgical, anesthetic, and clinical procedures are identified by the 

correlation between the iliac crest level in comparison to the lumbar 

vertebrae, this is in one hand while on the other hand, many procedures 

found the iliac crest comes in the way of the surgeon or the anesthetist and 

hence the importance of the exact radiological determination of the iliac 

crest level. The measurements were taken for 56 patients who underwent 

surgical or anesthetic procedures. They were divided into 29 (52%) females 

and 27(48%) males, to whom pure lateral XR was taken in lying position 

to simulate their position later on over the operative table, The L4, L5, and 

intervertebral disc in-between them was divided into the following zonal 

areas: L4 upper zone, L4 middle zone, L4 lower zone, L4-5 disc zone, L5 

upper zone, L5 middle zone, and L5 lower zone. A pure lateral radiograph 

was intended so that bias that may happen due to tilting of the body was 

avoided. Whenever there was mismatching between the right and left iliac 

crests on the XR ray film, the difference between the two was taken and the 

mean of the two levels was used. The top of the iliac crest was recorded 

according to its level in comparison to the previously mentioned zones. The 

patient’s age, sex, weight, and height were recorded, and the body mass 

index (BMI) was calculated for each. Iliac crest level according to the 

lumbar vertebral zones, the highest percentage of males found at L4-5 

intervertebral disc 66.7% of the 26.8% of the cases while the highest 

percentage of females was found at L5 upper zone 66.7% of the 42.7% of 

the total cases. There was no statistically significant correlation between 

the patient’s sex, age, weight, height, and BMI with the iliac crest lumbar 

level. Radiological identification of the iliac crest level is crucial before 

performing any clinical surgical or anesthetic procedure, since the exact 

entry point of many probes, canulae or scopes may be determined by that 

from one point of view, while in the second hand we found that the iliac 

crest itself may come in the way of the surgeon or the anesthesiologist 

during performing the medical procedure. So knowing the exact level is 

important, in addition to the fact that radiological determination of the level 

is not like the palpation method in being more accurate and less likely to be 

affected by the patient’s sex, age, weight, height, and body mass index. 
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1. INTRODUCTION 

The iliac crest is a convex ridge that runs at the top of the ilium. It can be felt in the livings at the lower limit 

of the flank. Vertically, it is convex upwards, anteroposteriorly; it is concave inwards in front and concaves 

outwards behind. The iliac crest's highest point is located somewhat behind the crest's midway. It is located 

at the level of the space between the L3 and L4 vertebral spines. The highest point of the iliac crest 

corresponds to the interval between the spines of the third and fourth lumbar vertebrae. The highest point of 

the iliac crest lies at the level of the fourth lumbar vertebra slightly below the normal level of the umbilicus 

[1]. Anatomical landmarks are used by healthcare professionals to distinguish spine levels in order to improve 

diagnosis accuracy and precisely target therapeutic sites. Epidural catheters must be placed precisely by 

anesthesiologists in order to maximize postoperative analgesia and prevent side effects. Anatomic landmarks 

have been used to locate acupuncture points, and surgeons may in part base the location to begin incision on 

the location of anatomical landmarks. Manual therapists palpate spinal and pelvic structures to determine 

boney symmetry and movement capacities. These procedures may involve using anatomical landmarks to 

numerate spinal levels. To identify lumbar levels, clinicians generally use the iliac crests as a landmark, which 

are generally thought based on imaging studies, to lie at L4 or L4-5 [2]. 

 

The line joining the superior aspect of the iliac crests posteriorly – variously described as the intercrestal, 

intercristal, supracristal, Tuffier's, or Jacoby's line – is commonly stated to cross the midline at the L4 or L4–

5 spinal level, this has been confirmed by several studies, through analysis of lumbar spine images [3]. 

 

The intercristal (Tuffier's) line is a clinical landmark that connects the superior aspects of the posterior iliac 

crests in a horizontal line. Before executing a subarachnoid or epidural block, it is commonly used to pinpoint 

the level of the L4 body. Clinical palpation is ineffective in identifying a specific intervertebral level for 

neuraxial methods. There have been reports of spinal cord injury and neurologic complications from neuraxial 

procedures based on Tuffier's line [4]. A meta-analysis conducted by the authors found that on imaging the 

iliac crests were found to be nearest the L4-5 interspace in females and the L4 spinous process (SP) in males. 

This same study found that the spinal level of the palpated iliac crests is cephalad to the imaged crest as shown 

in many studies including a study on cadevares [5]. 

 

To determine the spinal level corresponding to the highest point of the iliac crest, we normally employ a 

preoperative lumbosacral spine X-ray. This spinal level commonly changes after placement for lower lumbar 

spinal surgery. It is reasonable to radiologically and peroperatively evaluate the intercristal line and its 

associated spinal level [6]. 

 

The estimation of the lumbar level for the various clinical, surgical, or anesthetic procedures is widely used 

clinically in comparison to different bony landmarks one of them is the iliac crest, however, the results of the 

palpation are not always accurate as many studies show that [2- 4]. However the presence of radiological 

devices like the C arm inside the operative theater makes the identification of the exact iliac crest level 

important especially with the development of the various refined surgical and anesthetic procedures, hence is 

important for the current study emerges. 

 

The aim of the study is to refine the definition of the radiological lumbar level of the iliac crest by studying 

the different factors that may affect this refinement. 

 

2. Patients and Method 

The measurements were taken for 56 patients who underwent surgical or anesthetic procedures. They were 

divided into 29 (52%) females and 27(48%) males, to whom pure lateral XR was taken in lying position to 
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simulate their position later, on the operative table as shown in picture 1 

 

 
Picture 1 lateral radiograph showing the radiological zones used to measure the iliac crest top point 

 

The L4, L5, and intervertebral disc in-between them was divided into the following zonal areas 

L4 upper zone, L4 middle zone, L4 lower zone, L4-5 disc zone, L5 upper zone, L5 middle zone, and L5 lower 

zone. 

 

A pure lateral radiograph was intended so that bias that may happen due to tilting of the body was avoided. 

Whenever there was mismatching between the right and left iliac crests levels on the XR, the difference 

between the two was taken and the mean of the two was used. 

 

The top of the iliac crest was recorded according to its position in the previously mentioned zones. 

 

The patient’s age, sex, weight, and height were recorded, and the body mass index was calculated for each 

patient. 

 

3. Results 

56 patients were enrolled in the study 29 females (52%) and 27 males (48%) their ages range from 20 to 85 

years, (mean 49.6), graph.1 
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Graph.1 male to female ratio. 

 

There were no cases in the upper L4 zone, and no cases in lower L5 zones, however, most of the total cases 

were in the upper L5 zone. Graph. 2 

 

 
Graph. 2 the distribution of the cases (iliac crest level) according to the lumbar vertebral zones, the highest 

percentage of males found at L4-5 intervertebral disc 66.7% of the 26.8% of the cases while the highest 

percentage of females was found at L5 upper zone 66.7% of the 42.7% of the total cases. 

 

29, 52%
27, 48%

Female to Male ratio

Females Males
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Graph 3 refined distribution of cases according to the patient’s sex with the highest No. at L5 upper zone for 

the females and a high No. at the L4-5 intervertebral disc zone for males. 

 

The ages of the patients were between 20 to 84 years old as seen in graph 4 with a wide dispersion of cases 

 

 
Graph 4 wide dispersion of the cases according to the age with a mean of 49.63 
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The weight of the patients was between 52 and 135 kg as seen in graph 5 

 

 
Graph 5 shows the weight distribution of the study specimen with a mean of 84.63. 

 

While the height ranges from 145 to 190 cm as shown in graph 6. 

 

 
Graph 6 the wide dispersion of the height of the cases with a mean of 165.3 
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The body mass index BMI of the cases ranges from 20.31 to 57.07 as shown in graph 7 

 

 
Graph 7 BMI distribution with a mean of 31.14. 

 

The Pearson correlation for two-tailed significance with the effect of sex, age, weight, height, and BMI 

showed that there was no correlation between these parameters and the iliac crest lumbar level. As shown in 

Table 1. 

 

Table 1 shows there was no statistically significant correlation between the parameters under study and the 

level of the iliac crest. 

 Pearson correlation  (level) Sig. (2-tailed) 

Sex 0.120 0.380 

Age 0.084 0.539 

Wight 0.67 0.623 

Height 0.116 0.395 

BMI 0.012 0.929 

 

The same thing was true in applying the single-tailed correlation as shown in table 2. 

 

Table 2 one-tailed Pearson correlation of sex, weight, height, and BMI with iliac crest lumber level 

 Pearson correlation  (level) Sig. (1-tailed) 

Sex 0.120 0.190 

Age 0.084 0.270 

Wight 0.67 0.311 

Height 0.116 0.198 

BMI 0.012 0.465 

 

4. Discussion 

The iliac crest level according to the lumber vertebral level is both important whether it is used by palpation 

or by radiological procedure since it is a very important issue because many surgical, anesthesiologic, and 
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clinical procedures depend on that [3]. The use of a refined method of determining the exact level is crucial 

and many researchers used many methods in doing that including ultrasound and X-RAY [4]. The current 

study discussed the refined level of the iliac crest by dividing the lumbar area into three L4 zones, L4-5 

intervertebral disc (or zone), and three L5 zones. Some authors study the change in position of the level in 

both standing and lying down [7].  

 

The results of the current study showed that in most of the cases the level of the iliac crest was at the upper 

zone of L5, or at L4-5 intervertebral discs which are agreed by most researchers [2- 7]. However none of them 

showed the exact level, i.e they only mentioned the L4-5 level but they didn’t mention where in L4 or L5. 

Except. Pisit Wattanaruangkowit, Kajorn Lakchayapakorn who mentioned that it lies in the upper half of L5 

mainly which is in agreement with the current study [8] In the current study we didn’t find any correlation of 

the patient’s parameters including the age, weight, height, and BMI on the level of the iliac crest this also 

agreed by Hyerim Kim, Dongwook Won, Jee-Eun Chang, Jung-Man Lee, Jung-Hee Ryu, Seong-Won Min, 

Kwanghoon Jun, Hyung Sang Row, Jin-Young Hwang [9]. Although a high no. of female’s iliac crests was 

lying at L5 upper zone in comparison with the male’s levels which showed its highest no. at the level of L4-

5 intervertebral discs, however statistically it didn’t show a strong correlation with a p-value of 0.12 only, 

this may be due to the small size of the specimen under study. The patients’ parameters were found to affect 

the actual level of the iliac crest when palpation was used however other researchers do agree that the 

palpation method is not so accurate in determining the real level of the iliac crest [10]. And perhaps this is 

why these parameters had no real significant correlation in the current study which used the radiological 

method only. 

 

5. Conclusion 

Radiological identification of the iliac crest level is crucial before performing any clinical, surgical, or 

anesthetic procedure, since the exact entry point of many probes, acupuncture needle, canulae or scopes may 

be determined by that, this is from one point of view, while on the other hand, we found that the iliac crest 

itself may come in the way of the surgeon or the anesthesiologist during performing the medical procedure. 

So knowing the exact level is important, in addition to the fact that radiological determination of the level is 

not like the palpation method in being more accurate and less likely to be affected by the patient’s sex, age, 

weight, height, and body mass index. Adding to the fact that most of the procedures are becoming more 

specific and done under C- arm guidance. 

 

6. Recommendation 

Future study with a wider specimen is recommended and another study in children seems to be of equivalent 

importance. 
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