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Abstract

Introduction: Altered femoral version can result in lumbar hyperlordosis and hip spine syndrome. We conducted a retrosepctive 
study to evalute if there is correlation between altered femoral version and pars defect. Materal and Methods: A cohort of pateints 
with CT rotational profile and MR of lumbar spine over a 12 year period were included in the sutdy. The femoral version was 
calculated and the MR was evaluated for pars defect. Results: 130 patients had CT rotational profile and MR of lumbar spine with 
a female predomiannce ( 94 female and 36 males) and average age of 24.3 years. There were 6 patients with bilateral pars defects 
involving L5 ( 3 with increased femoral version, 2 with decreased version and one had normal version). Conclusion: Increased 
femoral anterversion is not associated with increased prevalence of pars defects. 
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Introduction

Increased femoral anteversion  (IFA) is an axial plane 
rotational deformity which may contribute to developmental 
anterior pelvic tilt and lumbar hyperlordosis resulting in 
hip‑spine syndrome, early hip osteoarthrosis, and knee 
pain owing to altered biomechanics.[1,2] In addition, patients 
with IFA, particularly children, demonstrate reduced lower 
extremity function and higher falling frequencies.[3] IFA is 
associated with lumbar hyperlordosis, which potentially 
produces increased pressure on the posterior arch structures 

including pars interarticularis.[2] It has been proposed that 
lumbar hyperlordosis may contribute to the development 
of pars interarticularis defects.[4,5] We had a few young 
patients with low back pain  (pars defect on MRI) who 
have altered femoral version. We have, thus, conducted a 
retrospective study to evaluate whether IFA is associated 
with an increased incidence of pars interarticularis defects 
in the lumbar spine.
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Methods

Following institutional review board approval  (Ref 
20‑010 on 24/02/2020), a retrospective search for femoral 
anteversion studies at our tertiary orthopedic institute 
database over the last 12 years (2007‑2019) was performed. 
Standardized methods for femoral anteversion calculation 
were utilized.[6]

The computed tomography  (CT) examination was 
performed with the patient positioned in the supine and 
feet first position on the CT table without extra leg support. 
Keeping legs as close as possible (utilizing tapeing? of feet/
knees when needed), a single anteroposterior CT scout 
from just above femoral heads to the tibial midshafts 
was obtained. Two ranges of helical CT axial images of 
5 mm thickness were acquired at 5 mm interval using a 
bony algorithm. The first range was taken through the 
hip from just above the femoral heads through to the 
lesser trochanters, whereas the second range was acquired 
from just above the femoral condyles through to the tibial 
plateaux. Femoral neck anteversion was measured in the 
axial plane as the angle between a line drawn through the 
neck of the femur long axis and a line joining the posterior 
surfaces of the medial and lateral femoral condyles. The 
exact angle was calculated using the horizontal line as a 
standard and by adding or subtracting neck‑horizontal 
angle and condyle‑horizontal angle depending upon the 
internal or external rotation of distal femoral condyles, 
respectively [Figure 1]. Normal femoral version was taken 
to be 15–20 degrees.[6] Patients with increased femoral 
version (>20 degrees) in one or both hips were categorized as 
having increased anteversion, and patients with decreased 
femoral version in one or both hips  (<15 degrees) were 
categorized as having decreased femoral version. Patients 

who had increased femoral version in one hip but decreased 
femoral version in the other were excluded.

Among the above patients with rotational profile CT 
studies, a search of the radiology information system (RIS) 
was performed to identify the subset of patients who had 
a magnetic resonance imaging (MRI) of the lumbar spine. 
These patients form the study cohort. The MRI images 
were evaluated for the presence of lumbar spine pars 
interarticularis defects, and the level of these defects, by 
the senior author, I reviewed them too!!.

Results

Overall, 1916 patients were identified as having had a CT 
rotation profile with a female predominance (1282 females, 
634  males, with mean age of 24.7  years). Of these 
1916  patients, 130  patients had an MR lumbar spine, 
comprising 94 females and 36 males, with a mean age of 
24.3 years (range: 10–40 years). There were 53 patients with 
increased version, 52 with decreased femoral version, and 
5 patients with normal version. A further 20 patients were 
excluded as there was increased femoral version in one hip 
and decreased version in the contralateral hip.

Out of 53 patients with increased femoral version, there 
were three patients with pars defects (prevalence of 5.6%). 
Out of 52 patients with decreased femoral version, there 
were two patients with pars defects (prevalence of 3.8%). 
There was no significant difference in the prevalence of 
pars defects in patients with IFA and low version (P = 0.68, 
Fisher’s exact test). All pars defect involved L5 and were 
bilateral [Figure 2]. There was also 1 pars defect in a patient 
with normal version [Table 1].

Discussion

IFA produces compensatory biomechanical changes 
in the pelvis and spine. Increased anterior acetabular 
coverage, anterior pelvic tilt, and hyperlordosis are some 
of the biomechanical changes typically associated with IFA 
leading to hip‑spine syndrome and early hip osteoarthritis.[2] 
Hyperlordosis of the lumbar spine—resulting in increased 
stress over posterior arch structures, ligaments, and facet 

Figure 1 (A and B): Technique of measurement of femoral version. 
Line is drawn along the femoral neck (a) and another tangential to the 
posterior aspect of the medial and lateral femoral condyle of femur (b). 
The horizontal line is c. Femoral version is calculated by adding or 
subtracting the angles between a and c and that between b and c. 
If the angles open toward the same side, they are subtracted and if 
opposite, they are added
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Figure 2 (A and B): T1 sag and T2 sag showing pars defect of L5
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joints—is considered an important causative factor for low 
back pain.[7,8] Hyperlordosis of the lumbar spine is also 
associated with facet joint arthrosis in the lumbar spine.[9] 
It has previously been proposed that lumbar hyperlordosis 
may contribute to the development of pars interarticularis 
defects.[4,5]

Our results demonstrate that there is no clinically significant 
correlation between increased femoral version and the 
prevalence of pars defects. The prevalence of pars defect 
in patients with increased or decreased femoral version 
in our study (4%–8%) is similar to the 5%–9% reported in 
general population,[10] confirming that the contribution of 
femoral version to the development of pars defects is either 
nonexistent or very small. This is in contrast to known 
factors such as certain athletic activities that have a marked 
impact on the prevalence of par defects. For example, the 
prevalence of pars defects is significantly increased in some 
athletes, such as in divers (35%), cricketers (31%), and rugby 
athletes (22%).[4]

Our findings add onto the current understanding of the 
factors that may contribute to the pathogenesis of pars 
defects, which remains unclear. There are two possible 
reasons for the lack of positive findings. One interpretation 
of our findings is that impact of femoral version on lumbar 
hyperlordosis is small and insufficient to result in the 
development of pars defects. The impact of changes in 
femoral version on hyperlordosis has only been investigated 
indirectly through the impact of the former on anterior 
pelvic tilt. Okuzu   et al. found a correlation between 
increased femoral version and anterior pelvic tilt  (and 
by implication lumbar hyperlordosis), though this was 
not statistically significant in their cohort of 66 patiets.[2] 
Another possible explanation is the association between 
lumbar hyperlordosis and pars defects[5] is not a causal 
relationship. For example, it has not been shown that lumbar 
hyperlordosis precedes the subsequent development of 
pars defects.

Limitations of our study include single center study and 
relatively low number of cases. Another possible limitation 
is the use of MRI instead of CT, the latter which is often 

considered to be the gold standard for the detection of pars 
defects. However, the sensitivity (81%) and specificity (99%) 
of MRI for pars defect is sufficiently high, such that the use 
of MRI instead of CT is unlikely to result in a significant 
change in the prevalence of pars defects in our cohort.[11]

Conclusion

A relationship between spinal and hip pathology is 
recognized, but is not fully understood. This study 
demonstrates that IFA is not associated with an increased 
prevalence of pars defects in the lower lumbar spine.
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