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ABSTRACT

Background: Femoral neck-shaft angle is an important parameter for evaluating the biomechanics
of the hip joint. It plays a pivotal role in surgeries for developmental dysplasia of the hip,
neuromuscular disorders of the lower limb, proximal femoral fractures, Total Hip Arthroplasty,
Perthes disease etc., It is also considered to hold an extensive bearing while designing orthopaedic
implants.

Aim: This study aimed to evaluate the femoral neck-shaft angle of proximal femur on plain
radiographs of our local population

Study Design: Retrospective study

Methods: This cross-sectional study was done at Saveetha medical college hospital, a tertiary care
institute in Chennai. 50 pelvic X-rays of patients aged between 30 to 70 who presented to the
outpatient or emergency care department were used in the study. Using a goniometer the femoral
neck shaft angle was measured in the plain X - ray.

Results: The mean age of the population in our study was 47.12. And the mean femoral neck shaft
was 132.6 in males and 124.9 in females.
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1. INTRODUCTION

The femoral neck-shaft angle (FNSA) is one of
the most frequently applied anatomical
measurement for the evaluation of hip
biomechanics [1]. During mobility; this angle is
essential for the femoral shaft to swing clear
further from the pelvis [2]. Also; the neck shaft
angle differs and it tends to be smaller in females
because of broad pelvis leading to a greater
inclination of the femoral shaft. It is usually set at
125°; but it can range from 120° in females to
140° in males. When it is less than 120°; it is
known as coxa vara;, and when greater than
140°; it is coxa valga [3]

This angle plays a pivotal role in the diagnostic
and restorative planning of patients with various

hip and femur pathologies including
developmental dysplasia of the hip;
neuromuscular disorders of the lower limb;

proximal femoral fractures; total Hip arthroplasty;
Perthes disease etc. [4]. Moreover; these angle
values have an extensive bearing on designing
orthopaedic implants; devising hip osteotomies
and designing and positioning femoral stem in
total hip replacement [5].

This study is aimed at evaluating the femoral
neck-shaft angle of proximal femur on plain
radiographs which would provide anthropological
and biomechanical data beneficial for designing
implants and other orthopaedical equipment.

2. MATERIALS AND METHODS

This cross-sectional study was done at Saveetha
medical college hospital; a tertiary care institute
in Chennai. 50 pelvic X-rays of patients aged
between 30 to 70 who presented to the
outpatient or emergency care department were
used in the study. The inclusion criteria were
adults; whose X-Ray film indicated the absence
of both hip and femur pathology. Cases like
Slipped upper femoral epiphysis; dislocations;
Perthes disease; Osteoarthrosis and fractures
were the exclusion criteria.

The study protocol was clearly explained to the
patients and those who signed the consent form
and met the inclusion criteria were taken up for
the study. Their name; age; height and weight
were noted. Then with the help of a goniometer
the femoral neck shaft angle was measured in

the plain X - ray. It is the angle subtended by the
intersection of the mid-diaphyseal line of shaft
and the neck of femur mid axial line. The data
was written in a proforma which contained
columns for age; sex; right and left neck shaft
angle. The mean of neck shaft angle were
calculated separately for both males and
females. Inter observer variation in minimized by
measuring the SA by two surgeons & the mean
value is used in the study.

3. RESULTS

In this current study; we examined the x-rays of
50 patients consisting of both males and
females. The mean age of the male and female
population was 48.7 years and 44.75 years
respectively. The mean age of the overall study
population was 47.12 years (30 to 70 years) as
shown in the Table 1.

The mean neck-shaft angle of males was 132.6
degrees (range = 128 to 139 degrees) and that
of females was 124.9 degrees (range = 117 to
130 degrees). The mean neck-shaft angle for
the total population as presented in the Table 2 &
Fig. 1 was 129.5.

Table 1. Mean distribution of age

Gender Number Mean age
Male 30 48.7
Female 20 44.75
Total 50 47.12

Table 2. Mean neck-shaft angle distribution

Gender Mean NSA Maximum Minimum
Male 132.6 139 128
Female 124.9 130 117
Total 129.5 139 117

4. DISCUSSION

Femoral neck-shaft angle measurement is very
significant as it has a greater importance in
diagnosing numerous disease conditions like
Paget's disease; femoral fracture; etc.; [5]. This
is the foremost reason why it is of high clinical
relevance to surgeons. Assessment of neck-shaft
angle in our community gives an insight into
several related disease conditions and also
contributes in the manufacturing of several
orthopaedic  implants  specific  for  our
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Fig. 1. Depicting the NSA between males and females

population [5]. Various methods for
measurement such as MRI; CT; dry bone
measurements; etc can be used but among them
radiology is the most preferred because of its
easy availability and practicality. Thus it is a
potent tool to measure the femoral neck-shaft
angle.

In our study when we measured the neck-shaft
angle of our population; the mean neck-shaft
angle in males turned out to be 132.6 and in
females; it was 124.9. The results seemed nearly
indistinguishable compared to other studies. Like
in the study of Too good et al; the mean NSA
was measured to be 129 degrees [6]. The mean
neck-shaft angle by Hoaglund and Low was also
129 degrees [7]. Only amongst the westerners
and mongoloids maximum neck shaft variation is
noticed. In Vipin Sharma and Krishna Kumar et
al; a study on evaluation of sub-Himalayan
population of North West India was done [5] and
NSA was noted to be 127.45 + 2.50.

Moreover in our study; we also noted that the
NSA is lesser in females compared to males. In a
study by chuick et al; it was also recognized that
the NSA of females was lesser than that of males
[8]. The slight dissimilarities of NSA seen around
the globe is influenced due to many factors like
gender; race; ethnicity; lifestyle changes; side as
well as the method of assessment [9]. In the
early diagnosis and treatment of several
orthopaedic conditions like epiphysiolysis capitis
femoris; arthritis of hip; etc.; the femoral neck
shaft angle has been extremely helpful in
designing orthopaedic implants in the recent
years. But only continuous studies in this field will

lead to innovative and modernized manufacture
of implants.

5. CONCLUSION

Our study conducted in tertiary care hospital
gives a proposition about the femur neck shaft
angle among our community people. It was also
recognised that the inter observer variation
appeared to be negligible. We hereby highlight
the importance of taking into consideration the
neck shaft angles in orthopaedic surgery which
might be of substantial significance in designing
implants that might bestow surgeons with more
angle possibilities; revamping the patient's
overall prognosis [4] and longevity of implants
along with less difficulty in fixing fracture of
proximal femur.

CONSENT & ETHICAL APPROVAL

As per international standard or university
standard guideline Patient’s consent and ethical
approval has been collected and preserved by
the authors.

ACKNOWLEDGEMENT

The authors would like to express their gratitude
to Saveetha Medical College Hospital, Chennai
for providing the necessary facilities and support.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

843


https://www.jscisociety.com/searchresult.asp?search=&author=Vipin+Sharma&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.jscisociety.com/searchresult.asp?search=&author=Krishna+Kumar&journal=Y&but_search=Search&entries=10&pg=1&s=0

Kumaran et al.; JPRI, 33(47B): 841-844, 2021; Article no.JPRI.75136

REFERENCES

Boese CK; Frink M; Jostmeier J; Haneder
S; Dargel J; Eysel P; Lechler P. The
modified femoral neck-shaft angle: age-
and sex-dependent reference values and
reliability analysis. BioMed Research
International. 2016 Dec 14;2016.

DOI: https://doi.org/10.1155/2016/8645027

Adekoya-Cole TO; Akinmokun OI; Soyebi
KO; Oguche OE. Femoral neck shaft
angles: A radiological anthropometry
study. Nigerian Postgraduate Medical
Journal. 2016 Jan 1;23(1):17.
DOI:10.4103/1117-1936.180130.

lyidobi EC; Obande BO; Eyichukwu GO;
Nwadinigwe CU; Ekwunife RT; Ede O;
Lasebikan OA. Assessment of the Femoral
Neck-shaft Angles of Adults in Nigeria:
Establishing an Age and Gender Stratified
Reference Values. Asian Journal of
Orthopaedic Research. 2020 Mar 10:1-7.
DOI:10.16965/ijar.2021.140

Pathak SK; Maheshwari P; Ughareja P;
Gadi D; Prashanth RM; Gour SK.
Evaluation of femoral neck shaft angle on
plain  radiographs and its clinical
implications. Int J Res Orthop. 2016
Oct;2(4):383.

DOIl:https://dx.doi.org/10.18203/issn.2455-
4510.IntJResOrthop20164173

Sharma V; Kumar K; Kalia V; Soni PK.
Evaluation of femoral neck-shaft angle in
subHimalayan population of North West
India using digital radiography and dry
bone measurements. Journal of the
Scientific Society. 2018 Jan 1;45(1):3.
DOI:10.4103/jss.JSS_34 17

Toogood PA; Skalak A; Cooperman DR.
Proximal femoral anatomy in the normal
human population. Clinical orthopaedics
and related research. 2009
Apr;467(4):876-85. DOI:10.1007/s11999-
008-0473-3

Hoaglund FT; Low WD. Anatomy of the
femoral neck and head; with comparative
data from Caucasians and Hong Kong
Chinese. Clinical Orthopaedics and
Related Research. 1980 Oct 1(152):10-6.
PMID: 7438592.

Chiu CK; Chan CY; Singh VA. Is the
femoral neck geometry adequate for
placement of the proximal femoral nail in
the Malaysian population? A review of 100
cases. Medical Journal of Malaysia.
2009;64(1):22-6. PMID: 19852315
Choudhary KK; Dhan MR. Neck shaft
angle of femur and its clinical implications.
J Med Sci Res. 2020;8:971-4.

© 2021 Kumaran et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0); which permits unrestricted use; distribution; and reproduction in any medium;
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle4.com/review-history/75136

844


https://doi.org/10.1155/2016/8645027
https://dx.doi.org/10.1007%2Fs11999-008-0473-3
https://dx.doi.org/10.1007%2Fs11999-008-0473-3
http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(47B): 841-844, 2021; Article no.JPRI.75136

	Assessment of Femoral Neck-shaft Angle on Plain X-rays and its Clinical Implications
	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSION
	CONSENT & ETHICAL APPROVAL
	COMPETING INTERESTS
	REFERENCES


