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ABSTRACT:

Background: Femoral Anteversion is a condition in which the femoral neck leans forward with respect to the rest of
the femur. This causes the lower extremity on the affected side to rotate internally. Because some degrees of
rotation of the femur is always presented during children’s growth, it is considered abnormal only if it is
significantly different from the average value of a patient of the same age.

Aim: To investigate the validity of visual angles estimation of hip joint.

Study design: case series study in the Al-Jumhorei teaching hospital. Total 121 patients have been examined (51 males

and 70 females), ages varies between lyear -10 years.

Study period: 1* June 2010-1% Dec 2010

Methodology: Visual femoral neck examination has been carried for determination of hip joint motion in the internal
position carried by the first examiner, and the second proved the femoral neck position by application of
Goniometer, comparison of both reading has been recorded and analysis carried on.

Results: Specificity of visual determinations for femoral neck anteversion of females appeared to be 90% for the right
hips, males left hips appeared to be 100% ,while in studying both groups appeared to be 95% ,92% for each
right and left hips respectively, with highly significant P < 0.000.

Conclusion: Visual determination of femoral neck anteversion proved to be an easy, quick, safe, valid and accurate

method for screening hip joint alignment.
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Introduction:
Femoral neck anteversion is defined as the
angle between an imaginary transverse line
that runs medially to laterally through the knee
joint and an imaginary transverse line passing
through the center of the femoral head and neck'
Femoral neck anteversion usually diminishes
with age, byl-2° per year until skeletal maturity.
Reaching adult life with a value close to 16°%
% femoral neck anteversion is very common and
can occur up to 10 - 30% of children. It is twice
as common in girls as in boys. It is nearly always
symmetrical, and it is often familial ®7.

Patients and methods:

The study was conducted through the period
1** June 2010-1* Dec 2010 in aljumhorei hospital
outpatient clinic. Where, 121 patients have been
examined (51 males and 70 females), their ages
varies between 1-10 years (average around 3.4
years). Patients have been examined in position
traced back to a doctoral thesis by Netter, which
described the estimation of femoral anteversion
by palpation of the maximum lateral prominence
of the greater trochanter.

With the patient lying supine on the
examination table and the knees flexed 90 degrees
over the edge, the hip is internally rotated until
the maximum prominence of the greater
trochanter is felt. Femoral anteversion is
represented by the measured arc through which

the tibia moves from the original position to the
position where the maximum prominence of the
greater trochanter is felt laterally (fig 1).

Fig (1): Method of application of the Goniometer
during determination of the femoral neck angle.

: b
The angle subtended between the tibia and
true vertical line is measured with a Goniometer,
the device is usually made of transparent material
and consists of a protractor with two connecting
arms (fig 2).

One arm remains stationary with the proximal
part of the joint, whereas the other arm moves
with the distal part of the joint to determine the
arc of motion that has been occurred across the
joint measurement scales, which were located on
the body (0-180 or 0-360) (**),
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Fig 2: The Goniometer with 2 arms used for measuring joint angles.

The chi — squared test was used for statistical

analysis of associations between discrete
variables, P-values <0.05 were considered
significant®,

Sensitivity and specificity, positive and
negative predictive values, positive and negative
likelihood ratios were estimated for each clinical
criterion”.

Results:

During the study period of examination, (121
patients) had been examined (51 males and 70
females), their ages varies between 1-10 years
(average around 3.4 years).

Table (1) demonstrates that the sensitivity for
females was (85% and 83%) for both right and
left hip respectively. Regarding the specificity, it

is found to be 90% and 80% for both right and
left hip respectively.

The probability of detecting the femoral neck
anteversion for the right and left hips was (98%,
98%) respectively, on the other hand the
probability of inability to determine the femoral
neck anteversion for females was (50%, 26%)
respectively.

The positive likelihood for femoral neck
anteversion examination in- females for both
sides was (8.50, 4.15) compared to (0.17, 0.212)
in females with inability to determine femoral
neck anteversion. P- value appeared to be highly
significant (0.000, 0.006) respectively.

Reproducibility for females (0.563,0.328)
right and left respectively.

Table (1): Positive and negative predictive values and likelihood ratios for females.

g o\e c\e ) 5 = =
< = z z 02z Sz - 28,
Sex and =3 z S | £E2Y | §E2Y | £E2€ | ££¢€
laterality S § = £ €T = PEE $3 =
g | Z : | =L | 227 | =3 73
= »n )
Female RT 0.563 85% 90 98 50 8.50 0.17
Female Lt 0.328 83% 80 98 26 4.154 0.212
1 21.46, P<0.000, " 7.545, P <0.006

Table (2) depicts the sensitivity (80%, 76%)
for both right and left hips respectively for male
child. The specificity looks to be (81%) for right
hips, while (100%) for the left hips.

The probability of determination femoral neck
anteversion in males (94%) for right hips, (100%)
for left hips. the probability of inability to
determine the femoral neck anteversion for males
(52%, 44%).

The likelihood for a positive test result for
determination femoral neck anteversion in- males
both sides (4.4, INF) respectively with clear
infinity for the left hips, compared to (0.17,
0.233) in males with inability to determine
femoral neck anteversion. P value proved to be
highly significant (0.000, 0.000) respectively.

Repeatability varies between 0.516, 0.509 for
right and left sides for males.

Table2: Validity, positive, negative predictive values and likelihood ratios for males.

Sex Sensitivity e . Positive Negative Positive Negative

and | Kappa N Specificity % | p edictive | Predictive | Likelihood | Likelihood
laterality epea y value% value% Ratio Ratio
Male RT 0.516 80% 81% 94% 52% 4.4 0.174
Male LT 0.509 76% 100% 100% 44% INF 0.233

2 12.185, P <0.0001 » 14.197, P < 0.0001

IragiJ. Comm. Med., Apr. 2012 (2)




Validity of visual examination for femoral neck anteversion between (1-10 years old)

Table (3) indicates Sensitivity for both
females and males showed (85%, 80%).

Regarding specificity ~ femoral neck
examination both females and males showed high
(95%, 92%) respectively.

The probability of determination femoral neck
anteversion in for both groups (98%, 98%)
respectively for right and left hips. the probability
of inability to determine the femoral neck
anteversion for both females and males right and
left hips (57%, 36% respectively).
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The likelihood for a positive test result for
determination femoral neck anteversion for both
groups (17.85, 10.472) respectively, compared to
negative likelihood ratio (0.158, 0.211) in males
and females for right and left hips respectively
with inability to determine femoral neck
anteversion. P-value proved to be highly
significant (<0.0001).

Repeatability varies between 0.635, 0.435 all
males and females for right and left respectively.

Table3. Validity, positive, negative predictive values and likely hood ratios for both males and all females.
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ALL Male and Female RT | 0.635 | 85% | 95% | 98% | 57% | 17.85 | 0.158
ALL Male and Female LT 0.435 80% 92% 98% 36% | 10.472 | 0.211

~50.517, P<0.0001 1% 27.493, P< 0.0001

Table (4) revealed average (mean) and
standard deviation for both right and left hips
females, visual and Goniometer examinations
varies between (69.43,72.86,71.14,73.86), (25.02,
21.84, 23.73, 20.86) respectively.

While males, readings varies between (58.43,
60.63, 61.27, 62.55), (22.48, 21.02, 23.57, 21.57)
means and standard deviations respectively for

right and left hips, visual and Goniometer
examinations.

Groups, means and standard deviations varies
between (64.79, 67.60, 66.90, 69.09), (24.59,
22.36, 24.13, 21.88) respectively for right and left
hips, visual and Goniometer examinations hips
respectively.

Table 4: Reading for an average (means), standard deviations for right and left hips females, males, and

both groups respectively.

.. Visual Goniometer visual Goniometer
Statistical .. . . . . N
SEX readin examination examination examination examination left
g right hip right hip left hip hip
AVERAGE 69.43 72.86 71.14 73.86
FEAMLES
SDV 25.02 21.84 23.73 20.86
AVERAGE 58.43 60.63 61.27 62.55
MALES
SDV 22.48 21.02 23.57 21.57
BOTH AVERAGE 64.79 67.60 66.90 69.09
GROUPS SDV 24.59 22.36 24.13 21.88
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Table 5 exhibit the average for both males and
females (59.85,70.29), standard deviation less
than 2 (0.77,0.92) for males and females
respectively.

Table 5: Comparison males and females patients
for an average and SDV for femoral neck ante
version.

Statistic Males Females
Average 59.85 70.29
SDV 0.77 0.92
Discussion:

The significance of the angle of anteversion of
the femur is widely recognized, especially in
persistent upper femoral torsion, cerebral palsy
Perthes’ disease and sometimes can be associated
with many clinical problems ranging from
harmless intoeing gait in the early childhood, to
disabling osteoarthritis of the hip and the knee in
the adults. @'"1%),

It must be recognized that, as with any other
objective scientific measurement, the range-of-
motion determinations should be reliable, valid,
accurate, simple, and relatively inexpensive.
Reliability indicates how well a certain procedure
or instrument is able to produce the same result
under the same conditions. Validity Establishes
how well a method or device measures what it is
intended to measure. Validity requires reliability,
but reliability does not ensure validity. Passive
motion has also been suggested to be a more valid
indicator of actual changes within the periarticular
connective tissues of the joint ®'.

Measurements of passive ROM are difficult to
perform by a single tester because fixation,
moving the limb and reading the results must be
done at the same time. In clinical practice, it is not
often possible for a patient to measure by the
same therapist from time to time. It is important
to consider possible sources of error when
measuring hip ROM. One factor is the tester.

One way to eliminate error related to this
different experience was to practice the procedure
and standardize it in a manual. The manual
consisted of directives for placement of the
goniometer, subject position, fixation and verbal
instructions. Literature emphasizes
standardization of the procedure in order to gain
reliable results error could occur if the subjects do
not fully understand their role in the measurement
procedure. , the measurements were taken with a
15 20-min pause in between, during which the
subjects were not allowed to exercise or receive
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treatment, a higher reliability is expected if the
second test is made within an hour instead of days
or weeks later ™ .

In this study we do agree and we had
performed the clinical evaluations by 2
examiners. We practiced the test before
application to adjust the reading in accurate
manner more over the test has been applied within
5 minute of time.

Phyllis A C et al added if two clinicians can
reproduce similar results when obtaining various
tests and measures, it would validate findings
between clinicians and give them confidence in
the data collected 1.

Richard mentioned, it has been shown that hip
rotation in extension does not provide an accurate
measure of femoral neck in the clinical
determination of femoral anteversion. In flexion,
the anterior capsular and soft-tissue structures are
relaxed; permitting a greater range of lateral
rotation and it is found that hip rotation as
measured in extension to be a poor predictor of
femoral anteversion *?.

While Chin, said the trochanteric prominence
angle test that showed excellent validity and
reliability 7.

The previous statements go in consistence
with this work, and we do apply the same
procedure of clinical assessment which exhibits a
highly significant difference and revealed that
visual estimation for the femoral neck anteversion
was highly significant (P < 0.000) as in Table (3).
The specificity appeared to be high, ranging
between (92%, 95%) for both females and males
for right and left hip respectively. Regarding the
repeatability appeared to be higher (0.635, 0.435),
particularly for the right hips as far as compared
to the left hips. The validity makes no much
difference for each group separately.

Studies done by Michael T C, confirmed that,
intra-operatively the  TPAT  (trochanteric
prominence angle test) predicted the FNA,
measured, more accurately than either the CT or
Magilligan method ©.

While Lea R D concluded that visual
estimation of range of motion is as good as or
better than goniometric measurement ® .

Clinical technique offers clinicians the ability
to determine, accurately and quickly, values of
femoral anteversion for diagnostic and therapeutic
purposes, while minimizing expenses and limiting
the exposure of these young patients to radiation,
more over many modern methods are not much
more accurate than clinical methods, and they are
expensive. *7.
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On the contrary to this work James et al
exhibits that clinical measurement of joints
movement and particularly of cervical spine
motion are the least accurate of the common
measurements of the mobility of the body's joints.

He attributed this lack of accuracy to the lack
of bony landmarks on the head and to the
thickness of soft tissues overlying segments of the
cervical spine ™.

While Banskota B et al found that the number
of years in training this led in conclusion that the
reliability of visually estimating joint angles is
poor as far as the long period of experience play
role for accurate decision for the visual estimation
of the passive joint motions 2.

Collette Menadue et al explained that although
visual estimation is commonly used in the clinic,
it is unlikely to be sufficiently reliable to enable
clinicians to confidently monitor progress
between treatment sessions, or compare
measurements between clinicians. It is therefore
recommended that objective measurements be
made .

Concerning sex Relation and Laterality:

The range of motion of the extremities tends
to be greater in female subjects but again, there
are exceptions and controversies. However,
studies have shown no difference between gender
with regard to the total rotation of the hip. Others
found more flexion in male than in female
subjects”. More flexion of the knee, external
rotation of the hip and dorsiflexion of the ankle
were observed in Saudi men than in Scandinavian
men ®.,

Ankur et al in his study mentioned that,
statistically significant differences were found
between male and female-type bones, right and
left-sided bones. The male bone showed about
2.7° less anteversion than the female one @,

Jain et al added, racial variation is expected to
exist because of different social needs of the
different races. Since Indians are more apt to floor
level activities, the mean value of the male type
was 7.5° (SD 6.6°) and of female type was 10.5°
(SD 6.1°).

The mean value of right side was 7.3° (SD
6.7°) and of left side was 8.9° (SD 6.5°).The
mean of the female type bone was significantly
higher than the male type bone by 3° (p < 0.002).
Also the mean of left sided bone was significantly
higher than the right sided bone by 1.6° (p <
0.04)Y.

This study showed, the mean difference for
FNA appeared males (59.85), females (70.29) as
in (Tab 4, 5) with significance difference which is
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valuable in estimation of femoral neck
anteversion, for comparison between males and
females.

Michael T C confirmed that differences in hip
rotation between the left and right side rarely
exceed 10 degrees .

While significant  differences  reported
between the right and left sides with regard to
several different ranges of joint motion *?.

Conclusion:

Clinical determination of femoral neck
anteversion proved to be an easy, quick, safe,
accurate method for determination hip joint
motions

References:

1. Michael T C. Physical therapy. Determination
and  Significance of Femoral Neck
Anteversion. J of American Physical
Association. Physical Therapy June 2004; 84
(6): 550-558.

2. Ruwe PA, Gage JR, Ozonoff MB and DeLuca
PA. Clinical determination of femoral
anteversion: A comparison with established
techniques. J BJS. 1992; A -74:820-830.

3. Michael A, Arabella L, Paul S, John T. What is
femoral anteversion? Johns Hopkins Medicine
Orthopedic Surgery [Home page on the
Internet]. Nodate [cited 2010 Dec 10].
Available from:
http://www.hopkinsortho.org/femoral antever
sion.html

4. Roberto S d T C, Gilton S A F, Lissejo M,
Merandolino Q M, Fabiano R d T C, Mario A
B, Hugo M S, Ruiz A V S. Femoral neck
anteversion: A clinical vs radiological
evaluation. Acta ortop. Bras [Serial on the
internet]. 2005, [cited 2010 Dec 10]13 (4):
171-74. Availablefromhttp://www. scielo.br/
pdf/aob/v13n4/en_a03v13n4.pdf

5.YHL, JCY L. Intoeing gait in children. Review
Articles. HKMIJ [Serial on the internet] .1999,

[cited 2010 Dec 10]  5(4):360-66.
Availablefromhttp://www.hkmj.org/article pd
fs/hkm9912p360.pdf

6. Stephen J S, Andrew A S. Angulations' and
Torsion of Lower Limbs .Review Article
Assessment of Angulations' and Torsion of
Lower Limbs in Children, International
Pediatrics [Serial on the internet]. 2001, [cited
2010 Dec 10]16(3).138-142. Available from
http://int-pediatrics.com/  PDF/  Volume
%2016/ 16-3/strikerpdf.pdf

7. Gulan G, Matovinovi D, Nemec B, Rubini D
and Ravli-Gulan J. Femoral Neck

IragiJ. Comm. Med., Apr. 2012 (2)



Validity of visual examination for femoral neck anteversion between (1-10 years old)

Anteversion. Values, Development,
Measurement, Common Problem. Coll.
Antropol [Serial on the internet].2000, [cited
2010 Dec 10] 24 (2): 521-527. Available from
http://www.ncbi.nlm.nih.gov/pubmed/
11216420
8. Lea R D and Gerhardt J. Range of motion
measurements, current concepts review. JBJS.
1995; A -77 (5): pp. 784-798.
9. Kirkwood B R. Essentials of medical
statistics.1st Ed. Black-Well  Scientific
Publications, Oxford UK; 1988: 234.
Sackett D L, Haynes R H, Tugwell P .Clinical
Epidemiology: a basic science for clinical
medicine, 1stED.Boston, Little Brown and
Co., 1985:59-138.
. Moulton A, Upadhay S S .Direct method of
measuring  femoral  anteversion  using
ultrasound .J BJ S.1982; B -64 (4):469-472.
12. Banskota B, Lewis], HossainM, Irvine
A, Jones MW. Estimation of the accuracy of
joint mobility assessment in a group of health
professionals, Original Article. Eur J Orthop
Surg Traumatol [Serialontheinternet]. 2008,
[cited 2010Sep10] 18:287289. Available from
http://elin.lub.lu.se.boss.lub.lu.se/ cgibin/
linker/link/ivsl/springer.

Richard C, Johnston, and Gary L S.
Measurement of Hip Joint Motion during
Walking. Evaluation of an electro goniometric
JBJS.1969; A- 51: 1083-1094.

14. Lisa B, Susanne S, LarsA & Britta L.Inter-
tester reliability of active hip range of motion
in patients with rheumatic diagnosis. Orignal
Article, Advances in Physiotherapy.2005; 7:
32 /39.
Phyllis A C, Susan M D, and Ross O D.
Reliability of inclinometer and goniometric
measurements of hip extension flexibility
using the  modified  Thomas  test
.Physiotherapy Theory and Practice.2008;
24(2):135-141.
Richard H G, Mark S C, Shekar S D, Paul P
G, Peter B.S, Timothy M O. Femoral
anteversion. A clinical Assessment of
idiopathic  Intoeing gait in  children.
JBJS.1987; 69-B (1):75-79.
17.Chin Y C, Kyoung M L, Moon SP, Sang HL,
In H C, and Tae-Joon C. Validity and

10.

1

[

13.

15.

16.

174

Husham A. S. Alkattan

Reliability of Measuring Femur Anteversion
and Neck-Shaft Angle in Patients with
Cerebral Palsy. JBJS [Serial on the internet].
2010, [cited 2010 Sepl0]; 92:1195205.
Available from http:/elin.lub.lu.se.boss.lub.
lu.se/cgibin/linker/link/ivsl/springer
James W Y, James R C, Tom R G. Reliability
of Measurements of Cervical Spine Range of
Motion-comparison of Three Methods. Phys
Ther [Serial on the internet]. 1991, [cited 2010
Oct 10] 71:98-106.  Available from
http://web.ebscohost.com
19. Collette M, Jacqueline R, Sharon L K,
Kathryn M R, and R A. Reliability of two
goniometric methods of measuring active
inversion and eversion range of motion at the
ankle. Research article Open BMC
Musculoskeletal Disorders [Serial on the

18.

internet]. 2006, [cited 2010 Oct 10]
7:60.Available from
http://web.ebscohost.com/ehost/ results

advanced
Ankur Z, Srushti R, Shaival S, Dhara P,

Shailesh P, Rathod S P, Pate S V .Study of

Femoral Neck Anteversion of Adult Dry

Femoral In Gujarat Region. NJIRM [Serial on

the internet]. 2010, [cited20100ct10]1(3):711.

Available from http://njirm.pbworks.com/{/

4femoral_neck antiversion.pdf

Jain A, Maheshwari A, Singh M, Nath S,
Bhargava S. Femoral neck anteversion: A
comprehensive Indian study. Indian J Orthop
[Serial on the internet]. 2005, [cited 2010
Sep 10] 39:137-44.Available  from
http://www.ijoonline.com/text.asp?

Gunal I, Kose N, Erdoghan O, Gokturk E, and
Seber S E. Normal Range of Motion of the
Joints of the Upper Extremity in Male
Subjects, with Special Reference to Side.
JBJS. 1996; A-78:1401-4.

20.

21.

22.

Acknowledgment:
Great thanks for Ass. Prof. Dhafer AL-
Youzbki for his kind opinion and advices.

* Assistant Professor, Department of Surgery.
Mosul Teaching Hospitals and Mosul Medical
College, Mosul, Iraq
E.mail:hishamalkattan@yahoo.com

IragiJ. Comm. Med., Apr. 2012 (2)



