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Abstract
Background: Coxa profunda or deep acetabular socket is a variant of cam type of femoroacetabular
impingement (FAI). It is a common radiographic finding in patients with painful hip which is often
missed. The diagnosis of this condition plays a vital role in the approach towards the treatment and
functional outcome of the treatment. The purpose of this study is to determine the prevalence of coxa
profunda.
Materials and Methods: In this study a total of 117 pelvis with bilateral radiographs out of which 77
patients with positive radiographic findings for coxa profunda are analysed retrospectively. The study
was done at R.L. Jalappa Hospital and Research Centre, Tamaka. Kolar. Patients with positive
radiographic findings are called and taken thorough history and examination done to know whether
patients are symptomatic or not.
Results: Among 117 patient radiographs taken for the study 77 patients are diagnosed with coxa
profunda. The results were analysed on clinical findings like positive stress test for pincer type of
femoroacetabular index and also parameters like medialization of floor of fossa acetabuli, increase in
lateral centre edge angle(CE), decrease in acetabular index (tonni’s angle),decrease in femoral head
extrusion index, femoral acetabular over coverage are taken into consideration for the diagnosis of this
condition.
Conclusion: Coxa profunda is a common variation of pincer type of femoroacetabular impingement
which is often missed.
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1. Introduction
Femoro acetabular impingement is the presence of aberrant morphology involving the
proximal femur or and the acetabulum resulting in the abnormal contact between them, leading
to the development of lesion in the labrum and the adjacent acetabular cartilage [1]. The early
and chondral lesions continue to progress and result in degenerative changes. It presents as
femoral sided (cam), acetabular sided (pincer), or in combination [2]. Adequate knowledge and
id entification and hip pathomechanics is important as this may alter the diagnosis and
management of the condition.
Cam type of impingement is caused by an aspherical head or decreased head neck offset,
increase internal shear stress with acetabular stress within the acetabulum as the hip is flexed
and internally rotated. It is of two types 1) Presence of osseous bump (pistol grip deformity,
anterio posterior deformity) 2) Coxa vara [3].
Pincer type of femoroacetabular impingement is characterized by repetitive impaction type of
injury between the prominent acetabular rim and femoral head neck region4.It is of general and
focal types. Coxa profunda and protrussio acetabuli are two general types.
Coxa profunda is defined as being present when the floor of acetabular fossa touches or medial
to the ilioischial line [5, 6]. This condition differs from protrusion acetabuli where the femoral
head projects medial to ilioischial line. Thus a hip with coxa profunda is classically defined as
“deep hip” or “deep socket” [2].
This condition is most commonest cause for painful hip which is often missed clinically and
missed on radiograph. It is one of the cause for osteoarthritis hip and in most of the cases
where this condition is missed is diagnosed as osteoarthritis hip [7-11].
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after treatment with analgesics and anti-inflammatory drugs.
The other 19(25%) patients are symptomless as their pain is
subsided using analgesics and anti-inflammatory drugs. In all
the 77 patients the impingement stress test are positive for
pincer FAI.

Fig 1: Normal

Fig 3: Acetabular Index

Fig 2: Coxa Profunda

Materials and Methods
This is a retrospective cross-sectional study done at R.L.
Jalappa Hospital and Research Centre, Tamaka, Kolar between
January 2016 to July 2016. The inclusion criteria includes all
radiographs with positive coxa profunda findings. The
exclusion criteria includes radiographs with negative findings.
All patients have been subjected to a standard questionnaire
based on validated hip outcome score [12], clinical examination.
Results
In the cohort of 117 patients 77(65%) patients are diagnosed to
have coxa profunda. Among these 77 patients in 55(72%)
patients have the acetabular fossa touching the ilioischial line
and in 22(28%) patients it is medial to ilioischial line. It was
bilateral in 10 patients. It is 50 females and 27 male patients.
The prevalence of coxa profunda is more in females than
compared to males and more common in young active
adolescent individuals. The parameters like increased lateral
centre edge angle (LCE), decrease in acetabular index (tonni’s
angle), decrease in femoral head extrusion index, increased
femoral acetabular over coverage are noticed in the
radiographs.
A total of 77 patients have been called to the outpatient
department and analysed retrospectively. Out of which 77
patients are diagnosed as coxa profunda radiologically. In 58
(75%) patients the symptoms of painful hip still persists even

Fig 4: LCE Angle

In 15 patients the lateral centre edge angle is more than 40o and
acetabular index is near 00. These patients are severely
symptomatic and also complains of restriction of hip mobility
even before the symptoms appear. In all these patients
presented with groin pain and on examination, positive
impingement stress test for coxa profunda i.e pain on
extension and external rotation of hip.
Discussion
Coxa profunda is often used to diagnose pincer FAI.
Radiographically, coxa profunda is the finding of acetabular
fossa medial to ilioischial line. However the relative position
of the acetabular fossa to the pelvis may not be indicative of
acetabular coverage. We therefore determined the prevalence
of coxa profunda and evaluated associations between coxa
profunda and other radiographic parameters of acetabular
coverage commonly used to diagnose pincer FAI.
Anterior posterior radiograph of pelvis is an important
diagnostic tool for coxa profunda. The anterio-posterior pelvic
radiograph are performed with patient in supine position, 150
of internal rotation of lower extremities according to the
standardized protocol 5.The radiograph tube is at abdistance of
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120cm. The X ray beam is perpendicular to the X ray table and
centered midway between superior border of pubic symphysis
and anterior superior iliac spines. Patient age and sex are
recorded. A common pitfall that occurs is a formation of a
pseudo-deep acetabulum which can be produced on an AP
radiograph that is centered over the hip, so one should take
precise care of the radiograph technique.
The parameters like increased lateral centre edge angle (LCE),
decrease in acetabular index (Tonni’s angle), decrease in
femoral head extrusion index, increased femoral acetabular
over coverage are noticed in the radiographs.
The LCE angle was formed by a vertical line referenced off
the pelvis and the line connecting the femoral head centre with
lateral edge of acetabular sourcil [13]. An LCE angle of greater
than 40o indicated over coverage or pincer FAI, while LCE
angle less than 25o indicated acetabular undercoverage [14]. The
acetabular index is formed by a horizontal line referenced off
the pelvis and the line connecting the medial point of sclerotic
zone with lateral edge of sourcil [13]. The acetabular index
between 00-100 was considered normal, while the index less
than 00 indicated pincer impingement and an index greater
than 100 indicated acetabular dysplasia [5]. The acetabular
retroversion and focal acetabular coverage evaluated using two
qualitative measurements the crossover and posterior wall
signs. The crossover sign was positive when the posterior wall
of the acetabulum crossed the anterior wall, signifying
acetabular retroversion, relative anterior over coverage, or
posterior undercoverage [15, 16]. The posterior wall sign was
positive when the posterior wall was medial to the center of
femoral head, indicating posterior acetabular deficiency.

Fig 5: Cross over Sign

Fig 6: Prominent Posterior Wall

In a study done they found the presence of acetabular line
crossing the ilioischial line i.e coxa profunda was to be
strongly associated with sex, as it was seen 71% females when
as compared to 19% males. It is also found more common in

individuals less than forty years compared with older
individuals [17]. Additionally the prevalence of coxa profunda
in females has shown to be approximately 50% in one large
study [18].
In our study we found a prevalence of 75% in females and
25% in males. Only 18% of our cohort was aged above 45
years. In any of our cases femoro acetabular impingement is
not diagnosed priorly.
The prevalence of coxa profunda in groups of patients with
symptomatic femoro acetabular impingement has reported to
range from 14% to 58% [2, 19, 25]. In our current study about
58(75%) patients diagnosed to have coxa profunda presented
with symptomatic femoro acetabular impingement. The rest
25% patients with coxa profunda are asymptomatic but
nevertheless that some of these patients could have structural
hip disease (femoro acetabular impingement or acetabular
dysplasia) with an atypical clinical presentation.
Similarly we found that coxa profunda consistently coexist
with crossover sign and posterior wall sign in most of the
patients. This shows that deep set acetabulum is often
associated with greater posterior acetabular coverage.
In conclusion, coxa profunda is defined by fossa medial to
ilioischial line is a common radiographic finding which is
often missed. So careful assessment of the patient by thorough
clinical and radio graphical analysis helps in diagnosing the
condition and will give better an outcome of treatment.
References
1. Javad parvizi et al. Femoro acetabular impingement
syndrome existence. Journal of American Academy of
Orthopedic Surgeons. 2007; 23(suppl):S32-S43.
2. Beck M, Kalhor M, Leunig M, Ganz R. Hip morphology
influences the pattern of damage to the acetabular
cartilage femoroacetabular impingement as a cause of
early osteoarthritis of the hip. J Bone Joint Surg Br. 2005;
87:1012-1018.
3. Tannast
M,
Siebenrock
KA,
Anderson
SE.
Femoroacetabular impingement: radiographic diagnosis-what the radiologist should know. AJR Am J Roentgenol.
2007; 188(6):1540-52.
4. Clohisy JC, Knaus ER, Hunt DM, Lesher JM, HarrisHayes M, Prather H. Clinical presentation of patients with
symptomatic anterior hip impingement. Clin Orthop Relat
Res. 2009; 467(3):638-44.
5. Clohisy JC, Carlisle JC, Beaul´e PE, Kim YJ, Trousdale
RT, Sierra RJ et al. A systematic approach to the plain
radiographic evaluation of the young adult hip. J Bone
Joint Surg Am. 2008; 90(4):47-66.
6. Ruelle M, Dubois JL. The protrusive malformation and its
arthrosic complication I. Radiological and clinical
symptoms.
Etiopathogenesis.
Rev
Rhum
Mal
Osteoartic.1962; 29:476-89. French.
7. Harris WH. Etiology of osteoarthritis of the hip. Clin
Orthop Relat Res. 1986; 213:20-33.
8. Genda E, Konishi N, Hasegawa Y, Miura T. A computer
simulation study of normal and abnormal hip joint contact
pressure. Arch Orthop Trauma Surg. 1995; 114:202-206.
9. Henak CR, Ellis BJ, Harris MD, Anderson AE, Peters CL,
Weiss JA. Role of the acetabular labrum in load support
across the hip joint. J Biomech. 2011; 44:2201-2206.
10. Klaue K, Durnin CW, Ganz R. The acetabular rim
syndrome: a clinical presentation of dysplasia of the hip. J
Bone Joint Surg Br. 1991; 73:423-429.
11. Wiberg G. Studies on dysplastic acetabula and congenital
subluxation of the hip joint: with special reference to the

~ 111 ~

International Journal of Orthopaedics Sciences

12.
13.

14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

complication of osteo-arthritis. Acta Chir Scand. 1939;
83(58):5-135.
Martin RL, Kelly BT, Philippon MJ. Evidence of validity
for the hip outcome score. Arthroscopy. 2006; 22:13041311.
Tannast M, Zheng G, Anderegg C, Burckhardt K,
Langlotz F, Ganz R et al. Tilt and rotation correction of
acetabular version on pelvic radiographs. Clin Orthop
Relat Res. 2005; 438:182-190.
Mast JW, Brunner RL, Zebrack J. Recognizing acetabular
version in the radiographic presentation of hip dysplasia.
Clin Orthop Relat Res. 2004; (418):48-53.
Reynolds D, Lucas J, Klaue K. Retroversion of the
acetabulum: a cause of hip pain. J Bone Joint Surg Br.
1999; 81:281-288.
Werner CM, Copeland CE, Ruckstuhl T, Stromberg J,
Turen CH, Kalberer F et al. Radiographic markers of
acetabular retroversion correlation of the cross-over sign,
ischial spine sign and posterior wall sign. Acta Orthop
Belg. 2010; 76:166-173.
Armbuster TG, Guerra J Jr, Resnick D, Goergen TG,
Feingold ML, Niwayama G et al. The adult hip: an
anatomic study. Part I: the bony landmarks. Radiology.
1978; 128(1):1-10.
Nicholls AS, Kiran A, Pollard TC, Hart DJ, Arden CP,
Spector T, Gill HS Murray DW et al. The association
between hip morphology parameters and nineteen-year
risk of end-stage osteoarthritis of the hip: a nested casecontrol study. Arthritis Rheum. 2011; 63(11):3392-400.
doi: 10.1002/art.30523.
Beck M, Leunig M, Parvizi J, Boutier V, Wyss D, Ganz
R. Anterior femoroacetabular impingement: part II.
Midterm results of surgical treatment. Clin Orthop Relat
Res. 2004; (418):67-73.
Allen D, Beaul´e PE, Ramadan O, Doucette S. Prevalence
of associated deformities and hip pain in patients with
cam-type femoroacetabular impingement. J Bone Joint
Surg Br. 2009; 91(5):589-94.
Hartmann A, G¨unther KP. Arthroscopically assisted
anterior
decompression
for
femoroacetabular
impingement: technique and early clinical results. Arch
Orthop Trauma Surg. 2009; 129(8):1001-9. Epub 2009
Jan 6.
Philippon MJ, Briggs KK, Yen YM, Kuppersmith DA.
Outcomes following hip arthroscopy for femoroacetabular
impingement with associated chondrolabral dysfunction:
minimum two-year follow-up. J Bone Joint Surg Br. 2009;
91(1):16-23.
Philippon MJ, Weiss DR, Kuppersmith DA, Briggs KK,
Hay CJ. Arthroscopic labral repair and treatment of
femoroacetabular impingement in professional hockey
players. Am J Sports Med. 2010; 38(1):99-104. Epub
2009 Dec 4.
Neumann M, Cui Q, Siebenrock KA, Beck M.
Impingement-free hip motion: the ‘normal’ angle alpha
after osteochondroplasty. Clin Orthop Relat Res. 2009;
467(3):699-703. Epub 2008 Nov 19.
Bardakos NV, Villar RN. Predictors of progression of
osteoarthritis in femoroacetabular impingement: a
radiological study with a minimum of ten years follow-up.
J Bone Joint Surg Br. 2009; 91(2):162-9.

~ 112 ~

