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ABSTRACT 
Objective: The aim of this study is to reveal the morpho-
logical and morphometric features of the acetabulum and 
to compare them with the current literature.   
Materials and Methods: A total of 57 coxae (29 left, 28 
right) were examined. The anterior ridge of the acetabu-
lum was classified as curved, straight, angular, and irregu-
lar according to its morphological features and the trans-
verse diameter of the acetabulum (TD), the vertical diame-
ter of the acetabulum (VD), the anteroposterior diameter 
of the acetabulum (APD), acetabular depth (AD), acetabu-
lar notch width (ANW) and os coxae height (CH) were 
measured.      
Results: The types of the anterior ridge of the acetabulum 
were found as 19 (33.3%) straight, 18 (31.6%) curved, 14 
(24.6%) angular, and 6 (10.5%) irregular in shape. The 
mean values of the TD, VD, APD, ANW, AD and CH 
were 50.67±3.12 mm, 52.21±3.52 mm, 52.66±3.73 mm, 
22.64±2.67 mm, 29.75±2.28 mm and 206.33±11.70 mm 
respectively. No significant difference was found between 
the right and left coxae in terms of the measured parame-
ters (p>0.05). There was only a difference between the 
shapes and the depth of the acetabulum (p<0.05).  
Conclusion: Knowing the normal anatomy of the acetab-
ulum is important in preventing complications during 
surgical procedures of this area.   
Keywords: Acetabulum, anatomy, anterior ridge, hip 
prosthesis, morphometry  

ÖZ 
Amaç: Bu çalışmanın amacı acetabulum’un morfolojik ve 
morfometrik özelliklerini ortaya koymak ve literatürde 
yapılan benzer çalışmalar ile karşılaştırmaktır.     
Materyal ve Metot: Toplam 57 os coxae (29 sol, 28 sağ) 
incelendi. Acetabulum’un ön kenarı morfolojik özellikleri-
ne göre kavisli, düz, açılı ve düzensiz olarak sınıflandırıldı 
ve acetabulum’un transvers çapı (TÇ), acetabulum’un 
vertikal çapı (VÇ), acetabulum’un ön-arka çapı (ÖAÇ), 
incisura acetabuli genişliği (İAG), acetabulum derinliği 
(AD) ve os coxae yüksekliği (CY) ölçüldü.   
Bulgular: Acetabulum ön kenarı coxa’ların 19’unda (%
33,3) düz, 18’inde (%31,6) kavisli, 14’ünde (%24,6) açılı, 
6’sında (%10,5) düzensiz şekilli olarak bulundu. TÇ, VÇ, 
ÖAÇ, İAG, AD ve CY'nin ortalama değerleri sırasıyla 
50,67±3,12 mm, 52,21±3,52 mm, 52,66±3,73 mm, 
22,64±2,67 mm, 29,75±2,28 mm ve 206,33±11,70 mm idi. 
Sağ ve sol acetabulum ölçümleri arasında anlamlı fark 
bulunamazken(p>0,05), acetabulum derinliği ile acetabu-
lum ön kenar şekli arasında anlamlı fark bulundu (p<0,05).  
Sonuç: Acetabulum’un normal anatomisinin bilinmesi bu 
bölgenin cerrahi işlemleri sırasında komplikasyonları ön-
lemede önemlidir.   
Anahtar Kelimeler: Acetabulum, anatomi, kalça protezi, 
morfometri, ön kenar  
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INTRODUCTION 

The acetabulum, the anterior and downward pit on 

the outer surface of the os coxae, transmits body 

weight to the femur via the lunate surface. The con-

cave shape of the acetabulum shows harmony with 

the head of the femur, allowing whole movements 

around the hip joint.1 Various movement disorders 

of the joint may occur in the pathologies of this re-

gion.2 The normal anatomical morphology of the 

acetabulum is important in terms of some clinical 

pathologies’ diagnosis or surgical success applied in 

this region and decreasing the risk of complica-

tions.3, For example, pathologies of the hip joint, 

such as acetabular dysplasia or pincer-type femoral 

acetabular impingement, are associated with mor-

phological abnormalities of the acetabulum, includ-

ing diameter, depth and orientation.4 Han et al. con-

ducted a radiological study and presented the radio-

logical parameters for acetabular dysplasia diagno-

sis.5 And also, clinically, it is very important to 

know the morphology of the anterior acetabular 

ridge during total hip arthroplasty.6 The shape of the 

acetabulum may be relevant in the design and im-

plantation of hip implants.7 Maruyama et al. evaluat-

ed the morphology of the anterior acetabular ridge to 

perform the hip joint implants correctly.3 For these 

reasons, it is necessary to know the anatomy of the 

acetabulum to diagnose hip diseases and to make 

appropriate surgical treatments. 

This study aims to reveal the morphological and 

morphometric features of the acetabulum, compare 

them with the current literature, and extend the data 

set. 

 

MATERIALS AND METHODS 

Ethical Status: Ethics committee approval was ob-

tained from Hacettepe University Non-

Interventional Clinical Research Ethics Committee 

(date: 10.052022, decision no: 2022/08-43). The 

study was conducted in accordance with the princi-

ples of the Declaration of Helsinki. 

Cases: A total of 57 coxae (29 left, 28 right) from 

the Anatolian adult population of unknown gender 

and age were examined and included in the Hacet-

tepe University Faculty of Medicine, Department of 

Anatomy collection. The specimens showed no ob-

vious signs of physical damage or pathological trau-

ma. The anterior ridge of the acetabulum was classi-

fied as curved, straight, angular and irregular ac-

cording to its morphological features (Figure 1).6,8-11 

In addition, six parameters of the acetabulum were 

measured. These are:  

1. The transverse diameter of the acetabulum (TD): 

the maximum distance on the acetabular margin in 

horizontal plane,10 

2. The vertical diameter of the acetabulum (VD): the 

maximum distance on the acetabular margin in verti-

cal plane,10 

3. The anteroposterior diameter of the acetabulum 

(APD): the maximum distance on the acetabular 

margin in anteroposterior axis,10 

4. The acetabular depth (AD): Maximum vertical 

 

Figure 1. The view of the morphology of the anterior acetabular ridge. a) angular; b) curved; c) straight; d) 
irregular. 
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distance from the margin of the acetabulum to the 

deepest point in the acetabular cavity,12 

5. Acetabular notch width (ANW): distance between 

the two ends of lunate articular surface,10 

6. Os coxae height (CH): the maximum distance 

between the iliac crest and the ischiopubic ramus.13 

Figure 2 shows these parameters.  

A sliding digital calliper with a 0.01 millimetre 

(mm) accuracy was used for linear measurements. 

Length measurements were expressed as 

mean±standard deviation and in mm. 

Statistical Analysis: SPSS (Statistical Package for 

the Social Sciences) 23.0 program was used for sta-

tistical analysis. The distribution of the data was 

evaluated with “Kolmogorov Smirnov and Shapiro-

Wilk normality tests”; then, for normal distribution, 

Student's t-test was used for the difference between 

the two groups and one-way ANOVA test was used 

to determine whether there was a difference between 

more than two independent groups. The correlation 

of the data was evaluated with Pearson coefficient 

analysis. The significance level was set at p<0.05. 

 

Figure 2. Demonstration of the measurement of the parameters.  

TD: the transversal diameter of the acetabulum; VD: the vertical diameter of the acetabulum; APD: the anteroposterior diameter of the 
acetabulum; ANW: acetabular notch width; CH: os coxae height.  

RESULTS 

Based on our morphometric study of the shape of 

the 57 acetabula’s anterior ridge, four distinct types 

could be identified. The straight-type acetabulum 

was observed on 19 samples (33.3%). 18 (31.6%), 

14 (24.6%), and 6 (10.5%) were curved, angular and 

irregular subtypes, respectively (Figure 3). 

The mean values of the TD, VD, APD, ANW, AD, 

and CH were 50.67±3.12 mm (R: 51.14±3.42 mm, 

L: 50.21±2.80 mm), 52.21±3.52 mm (R: 52.87±3.36 

mm, L: 51.56±3.60 mm), 52.66±3.73 mm (R: 

52.93±3.40 mm, L: 52.40±4.06 mm), 22.64±2.67 

mm (R: 22.03±2.43 mm, L: 23.23±2.79 mm), 

29.75±2.28 mm (R: 29.80±2.24 mm, L: 29.70±2.36 

mm) and 206.33±11.70 mm (R: 208.29±12.39 mm, 

L: 204.45±10.85 mm) respectively. In the statistical 

analysis, no significant difference was found be-

tween the right and left coxae in terms of the meas-

ured parameters (p>0.05) (Table 1).  
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There was only a difference between the shapes and 

the depth of the acetabulum (p<0.05). It was about 

the curved and angular types of the acetabula. The 

curved types were more in-depth than the angular 

ones (Figure 4). 

In addition, a high positive correlation (R~0.80) was 

found between CH and TD, VD, APD and AD.  

 

 

 

Figure 3. Distribution schema of the anterior acetabular ridge morphology. 

Table 1. Shows the descriptive values of the right and left acetabulum. 

Parameters Side n Mean±SD p-values 

TD L 29 50.21±2.80 0.27 
R 28 51.14±3.42 
T 57 50.67±3.12 

VD L 29 51.56±3.60 0.16 
R 28 52.87±3.36 
T 57 52.21±3.52 

APD L 29 52.40±4.06 0.59 
R 28 52.93±3.40 
T 57 52.66±3.73 

ANW L 29 23.23±2.79 0.09 
R 28 22.03±2.43 
T 57 22.64±2.66 

AD L 29 29.70±2.36 0.87 
R 28 29.80±2.24 
T 57 29.75±2.28 

CH L 29 204.45±10.85 0.22 
R 28 208.29±12.39 
T 57 206.33±11.69 

TD: Transverse diameter; VD: Vertical diameter; APD: Anteroposterior diameter; AD: Acetabular depth; ANW: Acetabular notch width; 
CH: Os coxae height; R: Right, L: left; T: Total, n: Sample size; SD: Standard deviation. 
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DISCUSSION AND CONCLUSION 

Various movement disorders of the joint may occur 

in the pathologies of the acetabulum, such as osteo-

arthritis. Osteoarthritis is a common pathology that 

originates from many different reasons.2 Acetabular 

dysplasia is one of the main causes of this clinical 

condition. Acetabular dysplasia correlates with the 

depth of the acetabulum. Acetabulum that is less 

than or equal to 9 mm in depth is defined as dysplas-

tic.6 In this case, a smaller surface area is revealed 

for weight bearing. Therefore, more force is applied 

per unit area, so more load is placed on the acetabu-

lum. As a result, degeneration occurs in the hip 

joint.14 The pathologies of the hip joint, such as ace-

tabular dysplasia or pincer-type femoral acetabular 

impingement, are associated with morphological 

abnormalities of the acetabulum, including diameter, 

depth and orientation.4 In treating patients who con-

sult the physician with these clinical conditions, hip 

prostheses are used in progressive degenerations 

besides symptomatic treatments.15 The morphology 

of the anterior acetabular ridge is clinically im-

portant for total hip arthroplasty.3,6,7,11 The morphol-

ogy of the anterior ridge of the acetabulum may dif-

fer depending on the populations living in different 

geographies, and this differentiation affects the ante-

version of the acetabulum. These morphological 

differences observed in different people should be 

considered to reduce complications during surgical 

procedures such as acetabular prosthesis.3 Position-

ing of the acetabular component is one of the most 

important steps in total hip arthroplasty; It must be 

done with care and requires mastery of acetabular 

morphology, as incorrectly positioned components 

can cause dislocations, impact and limited range of 

motion.11 

The posterior acetabular ridge is almost always a 

simple semicircle. However, the anterior acetabular 

ridge is variable, and due to these variations, the 

amount of anteversion is affected by the measure-

ment point along the anterior ridge.3,6,11 The anterior 

acetabular ridge is classified as curved, straight, an-

gular and irregular.6-11 In studies in which the anteri-

or ridge of the acetabulum was typed in populations 

living in different geographies, Devi and Philip 

(60%), Bahl et al. (44.1%), Gwala et al. (34.04%), 

Singh et al. (45.7%) and Govsa et al. (43.36%) in 

their study, the anterior ridge of the acetabulum was 

found the curved type most frequently,6,8,9,11 while 

Indurjeeth et al. found angular type (41%).7 In this 

study, the anterior ridge of the acetabulum was most 

commonly found in the straight type (33.3%). Devi 

and Philip (4%), Indurjeeth et al. (14%), Bahl et al. 

(5.9%), and Govsa et al. (11.94%) found the straight 

type as the least frequently in their study,6-8,11 while 

this study (10.5%) and Gwala et al. (20.23%) and 

Sing et al. (13%), the irregular type was detected as 

the least frequently.9,10 

When studies conducted in different geographical 

regions were searched, the minimum and maximum 

values of the morphometric measurements of the 

acetabulum were observed as 47.2 mm and 56.15 

mm for TD, 48.00 mm and 54.84 mm for VD, 15.49 

mm and 31.30 mm for AD, 18.08 mm and 23.98 mm 

for ANW. While the measurements made in our 

study were between these minimum and maximum 

values, the APD measurement in our study (right: 

52.93±3.40 mm, left: 52.40±4.06 mm) compared to 

the study of Sing et al. in India (right: 48.70±4.54 

mm, left: 48.86±3.68 mm) was found to be higher.6-

8,10,11,16,17 

As expected, no significant difference was found 

between the right and left coxae in terms of the 

measured parameters (p>0.05). To our knowledge, 

there is no clinically oriented difference between the 

sides and the other parameters. 

Also, in our study, there was a difference between 

the shape and the depth of the acetabulum (p<0.05). 

Figure 4. Schematic view of the correlation between the acetabular depth and anterior acetabular ridge 
morphology.  
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The curved types were greater in-depth than the an-

gular types. We could not find any study or evalua-

tion about whether this difference, which we did not 

observe in other studies, has clinical significance. 

In conclusion, knowing the acetabulum's normal 

anatomical structure and morphometric values is 

important in preventing possible complications dur-

ing surgical procedures applied to this region. We 

think that this study will be beneficial for surgeons 

and clinicians in surgical approaches to the coxae 

and will contribute to future studies. The study has 

some limitations. Since the age and gender of the 

bones used in the study were not known, age and 

gender differences of the coxae could not be re-

vealed in this study. Also, the sample size was lim-

ited to 57 bones in this study. 
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