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Isometric hip strength impairments in patients with hip dysplasia are 
improved but not normalized 1 year after periacetabular osteotomy: 
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Sir,—We read with great interest the article “Isometric hip 
strength impairments in patients with hip dysplasia are 
improved but not normalized 1 year after periacetabular oste-
otomy: a cohort study of 82 patients” by Jacobsen et al. (2021). 

The authors investigated isometric hip muscle strength in 
patients with hip dysplasia, before and 1 year after periace-
tabular osteotomy, and compared this with healthy volunteers. 
We agree with the conclusions drawn by the authors. How-
ever, there are some issues we like to comment on.

First, healthy volunteers did not undergo any imaging, and 
it is therefore unknown if they were radiologically healthy 
despite having no hip symptoms or other joint abnormalities. 
Furthermore, the findings of positive FADIR test (3/50) and 
positive FABER test (2/50) in some healthy volunteers could 
be related to persons not being “healthy.” Hip disorders should 
be diagnosed based on a combination of symptoms, clinical 
signs and imaging findings. Hence, it is currently unknown 
whether asymptomatic hips have hidden other hip disorders. 
Consequently, we believe that healthy people should be evalu-
ated more comprehensively.

Second, 89 patients with bilateral hip dysplasia were 
recruited in this study. However, inclusion of bilateral hip dys-
plasia patients may also lead to bias. Previous studies showed 
that the hip muscle strength of the contralateral hip joint in 
patients with unilateral femoroacetabular impingement syn-
drome (Malloy et al. 2019) or hip osteoarthritis (Arokoski et 
al. 2002, Diamond et al. 2016) will also be affected. We firmly 
believe that this condition can also occur in patients with hip 
dysplasia. However, side differences of hip muscle strength 
between affected and contralateral leg were not analyzed 
bilaterally in patients affected with hip dysplasia. 

  Third, hand-held instead of stabilized dynamometry which 
may be less robust than other forms of strength testing (e.g., 
Biodex system) was used for strength assessment of hip flex-
ion, extension, abduction, and adduction. Intrarater reliability 

of hand-held dynamometry has been shown to be lower com-
pared with stabilized dynamometry due to the influence of the 
investigator’s strength to resist the measured forces (Thorborg 
et al. 2009, Casartelli et al. 2010).

Furthermore, the considerable hip dysplasia-related hip 
muscle weakness observed pre- and post-operation in this 
study could potentially originate from different factors: a 
mechanical/anatomical limit, qualitative (fatty degeneration), 
quantitative (atrophy) morphologic alterations or reduced 
muscle activation (possibly related to pain and/or fear of pain) 
during isometric hip muscle contraction. Although the authors 
found that an increased hip muscle strength was associated 
with higher hip functional scores, however, finding that hip 
muscle weakness was predictive of hip–specific outcomes 
does not imply causality. It is possible that poor surgical out-
comes caused disuse muscle weakness that are then detected 
through dynamometer rather than hip muscle weakness affect-
ing patient clinical outcomes. Further research would be nec-
essary to clarify this point. Additionally, the cross sectional 
design did not clarify the development in muscle strength over 
time in patients with hip dysplasia and the hand-held dyna-
mometer can’t indicate which specific muscles of the hip is 
weakened. We do not know which specific muscles of hip 
have weakened and which have not after periacetabular oste-
otomy. However, hip muscle size can be assessed by quantify-
ing the cross-sectional area using axial cuts of pelvis magnetic 
resonance imaging (Malloy et al. 2019, Gao et al. 2021).
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Sir,— We are pleased that Dr. Zhong agrees with the conclu-
sion of our findings which states 1) “Isometric hip muscle 
strength is impaired in patients with symptomatic dysplastic 
hips measured before PAO”, and 2) “1 year after surgery, iso-
metric hip flexion and abduction strength had improved but 
muscle strength did not reach that of healthy volunteers.” Fur-
thermore, we would also like to thank Dr. Zhong for the pos-
sibility to elaborate on key issues raised in the letter, described 
point by point. 

Point 1: The healthy volunteers were asymptomatic and 
excluded in case of pain, comorbidity, previous trauma or sur-
gery. Radiology was used only in the patient population as it 
was considered unethical to expose the asymptomatic popu-
lation to radiation. Therefore, “asymptomatic” would have 
been a better term than “healthy” volunteers. Regarding imag-
ing findings, we agree that imaging alone cannot be used to 
determine whether (or not) participants are healthy. Instead a 
combination of symptoms, clinical signs and imaging should 
be used to assess the presence of “hip disease”, as agreed for 
femoroacetabular impingement syndrome (Griffin et al. 2016). 
This is why the findings of positive FADIR/FABER tests do 
not indicate whether participants are healthy. Painful FADIR 
tests have been documented in 12–15% of asymptomatic par-
ticipants (Czuppon et al. 2017); this is most likely due to the 
high sensitivity and false positive rate of this test (Reiman et 
al. 2013). We consider the FADIR test to be positive only if it 
replicates known symptoms (Troelsen et al. 2009). Therefore, 
in the asymptomatic volunteers, it would have been less con-
fusing if we had described whether a test was painful instead 
of labeling the test as positive or negative. In the case of miss-
ing “hidden” pathology in the asymptomatic volunteers, the 
muscle strength deficit seen in the patients in our study might 
have been larger, but this would not have changed our conclu-
sion that “isometric hip muscle strength is impaired in patients 
with symptomatic dysplastic hips.” 

Point 2: In our sample 63% had bilateral symptoms (89% 
radiological bilateral affection). The patients had a significant 
strength deficit of both symptomatic and asymptomatic side 

compared to asymptomatic volunteers, and apart from hip 
abduction, there was no statistically significant differences 
between the two, as expected, and as correctly pointed out 
by Dr. Zhong (Table, new data). Moreover, the majority of 
patients with hip dysplasia are bilaterally affected, and there-
fore we do not consider side comparison relevant as most 
often the contralateral side cannot be considered “normal.”

Point 3: Dr. Zhong stated that the intra-rater reliability of 
hand-held dynamometry (HHD) was worse compared with 
stabilized dynamometry. This statement is not supported by 
the studies referred to in the letter (Thorborg et al. 2010, 
Casartelli et al. 2011) or in previous studies (Thorborg et 
al. 2010, 2013, Casartelli et al. 2011, Kemp et al. 2013, 
Chamorro et al. 2017). On the contrary, it has been shown 
that the reliability of HHD compared with isokinetic dyna-
mometry was not inferior but comparable (Chamorro et al. 
2017). On this basis, we consider HHD applicable to evalu-
ate muscle strength in this population, where muscle strength 
of the tester seems to surpass the strength of the person being 
tested. 

Finally, our study was not designed to investigate whether 
the reported strength deficit originated from either mechani-
cal, qualitative or quantitative causes. Instead, muscle strength 
was tested with a HHD in 4 directions (Thorborg et al. 2010), 
and therefore deficits of specific muscles were not investi-
gated. Nevertheless, we consider knowledge of deficits in spe-
cific directions useful in clinical practice since this knowledge 
can support monitoring of weakness and direct exercise inter-
ventions (Kemp et al. 2019).
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Mean hip muscle strength (Nm/kg) in 50 asymptomatic volunteers and 37 patients with unilateral symptoms related to hip dysplasia divided 
in asymptomatic and symptomatic hips 

 Asymptomatic   Asymptomatic Symptomatic
 hip hip hip
 (volunteers) (dysplasia ptts.) (dysplasia ptts.) Difference a  Difference b  Difference c

  n Mean (SD) n Mean (SD) n Mean (SD) (95% CI) p-value (95% CI) p-value (95% CI) p-value

Flexion 50 1.8 (0.34) 37 1.2 (0.40) 37 1.2 (0.35) 0.60 (0.44–0.76) < 0.001 0.60 (0.45–0.75) < 0.001 0.00 (-0.17 to 0.17) 1.0
Extension 50 2.5 (0.63) 36 1.9 (0.68) 36 1.8 (0.59) 0.60 (0.32–0.88) 0.001 0.70 (0.43–0.97) < 0.001 0.10 (-0.20 to 0.40) 0.5
Abduction 50 1.5 (0.37) 36 1.3 (0.35) 37 1.1 (0.38) 0.20 (0.04–0.36) 0.01 0.40 (0.24–0.56) < 0.001 0.20 (0.31 to 0.37) 0.02
Adduction 50 1.5 (0.46) 36 1.1 (0.37) 37 1.0 (0.31) 0.40 (0.22–0.58) < .001 0.50 (0.33–0.67) < 0.001 0.10 (-0.06 to 0.26) 0.2

a Difference in muscle strength between hip in asymptomatic volunteers compared with asymptomatic hip in hip dysplasia patients (ptts.) with 
unilateral hjp symptoms. 

b Difference in hip muscle strength between hip in asymptomatic volunteers compared with symptomatic hip in hip dysplasia patients with 
unilateral hip symptoms. 

c Difference in hip muscle strength between hip in asymptomatic and symptomatic hip in hip dysplasia patients with unilateral hip symptoms.
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