
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e 1025

P R A C E  O R Y G I N A L N E

    

Nr 12/2013

  położnictwo
Ginekol Pol. 2013, 84, 1025-1029  

 

Distal Femoral Epiphyses Ossification Center 
Diameter and Third Trimester Gestational Age 
in Iranian Population 

Wymiar dystalnego jądra kostnienia w kości udowej w III trymestrze ciąży 
w populacji Iranu
 

1

1 Department of Radiology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
2 Department of Radiology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
3 Department of Obstetrics and Gynecology, Tehran University of Medical Sciences, Tehran, Iran.
4 Farzan Clinical Research Institute, Tehran, Iran.

 Abstract    
Objective: The epiphyses ossification centers appear late in gestation, when traditional biometric measurements 
are the least accurate, and they can be useful in determining third trimester’s gestational age. To evaluate fetal distal 
femoral epiphysis (DFE) size in various ages of gestation and establish a reference chart for Iranian population. 

Materials & Methods: DFE diameter was measured in 1300 normal singleton pregnancies, between 28 and 40 
weeks. Mean diameter in each week of gestation was evaluated. 

Results: The DFE is not visualized in 28 weeks’ gestation. It appeared in a small proportion of the fetuses (5%) 
as early as the 29th week. DFE was detectable by ultrasonography increased dramatically to 56% at 33 weeks’ 
reaching 94% at 36 weeks and 100% at 37 weeks gestation.

Conclusion: Ultrasonographic visualization of the distal femoral epiphyses ossification center is a useful marker of 
fetal third trimester’s gestational age.
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 Streszczenie
Jądra kostnienia pojawiają się późno w ciąży i mogą być przydatne w określaniu wieku ciążowego w trzecim 
trymestrze ciąży, kiedy tradycyjna biometria płodu jest najmniej dokładna. 

Cel pracy: Ocenę wielkości jądra kostnienia kości udowej (DFE) w różnych tygodniach ciąży wykonano w celu 
ustalenia wartości referencyjnych dla populacji Iranu.

Materiał i metoda: Zmierzono DFE w 1300 pojedynczych ciążach w wieku od 28 do 40 tygodni. Określono średni 
wymiar dla każdego tygodnia ciąży.

Wyniki: Nie uwidoczniono DFE w 28 tyg. ciąży. Najwcześniej uwidoczniono DFE w 29 tyg. ciąży u niewielkiego 
odsetka płodów (5%). DFE był mierzalny w ultrasonografii w 56% w 33 tyg. ciąży, w 94% w 36 tyg. ciąży i w 100% 
w 37 tyg. ciąży.

Wnioski: Uwidocznienie w ultrasonografii jąder kostnienia kości udowej jest przydatnym markerem wieku 
ciążowego w III trymestrze ciąży.

 Słowa kluczowe: stalne o ostnienia o i o e  / o ostnienia / 
      / o  o i o  / ie  i o  / lt asonog a a /



©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e 1027

P R A C E  O R Y G I N A L N E

Nr 12/2013

  położnictwo
Ginekol Pol. 2013, 84, 1025-1029  

Shirin Birang et al. Distal Femoral Epiphyses Ossification Center Diameter and Third Trimester Gestational Age in Iranian Population.

Results
1

1
1 1

1

1 1

1 1 1 1

1 1 1

Table I. Distribution of gestational age according to DFE diameter. 

0 1 2 3 4 5 6 7 8 9

28

29 2

30

31 81 1 1

32 72 28 1

33 2 1

34 1 7 7 1

35 12 8 12 8 1

36 22 17 11 1

37 1 18 27 1 1 8 1

38 12 1 7 1

39 1 2 2 1 7 1

40 18 2 2 21 1

 
Figure 1. Fetal distal femoral epiphysis size measurement from the outer-to-outer 
margins in an axial plane of epiphyses.

 
Figure 2. Fetal distal femoral epiphysis size measurement in an axial plane from 
the medio-lateral surfaces of the epiphyses.
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Table II. Mean DFE diameter in various gestational ages.

 
2

28

2 8 7

72

1 7

2 1

1 2 1 2

2 2 1

2 2 1 28

2 1 78

7 2 1 1

8 1 1

2 1 7

7 1 17

Table III. Mean gestational age according to DFE diameter.

    
2

2 1

1 1

2 87 1 8

71 1 18

1

7 2 1 71

8 2 1

7 8 7 1 1

8 7 7

7



©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e 1029

P R A C E  O R Y G I N A L N E

Nr 12/2013

  położnictwo
Ginekol Pol. 2013, 84, 1025-1029 

Shirin Birang et al. Distal Femoral Epiphyses Ossification Center Diameter and Third Trimester Gestational Age in Iranian Population.

Acknowledgment
 The authors would like to thank Farzan Institute for Research and Technology 

for technical assistance. 

Authors’ Contribution:
1. Shirin Birang – assumption, acquisition of data, statistics, drafting article, 

approving final version, corresponding author.
2. Ali Akbar Ameri – acquisition of data, analysis of data, drafting article.
3. Zahra Najmi – study design, acquisition of data, drafting article.

Authors’ statement:

party, as understood according to the Act in the matter of copyright and 
related rights of 14 February 1994, Official Journal 2006, No. 90, Clause 
63, with respect to the text, data, tables and illustrations (graphs, figures, 
photographs); 

a financial or personal relationship which unjustly affects his/her actions 
associated with the publication of the manuscript;

in the publication of the manuscript are revealed in the text of the article;

Source of financing:

 None.

References 

  1. Gottlieb AG, Galan HL. Nontraditional sonographic pearls in estimating gestational age. Semin 
Perinatol. 2008, 32 (3), 154-160.

  2. Donne HD Jr, Faúndes A, Tristão EG, [et al.]. Sonographic identification and measurement of 
the epiphyseal ossification centers as markers of fetal gestational age. J Clin Ultrasound. 2005, 
33 (8), 394-400.

  3. Reece EA, Goldstein I, Hobbins JC. Fundamentals of Obstetric and Gynecologic Ultrasound. 
Norwalk, CT, Appleton and Lange, 1994.

  4. Mahony BS, Callen PW, Filly RA. The distal femoral epiphyseal ossification center in the 
assessment of third-trimester menstrual age: sonographic identification and measurement. 
Radiology. 1985, 155 (1), 201-204.

  5. Goldstein I, Lockwood C, Belanger K, Hobbins J. Ultrasonographic assessment of gestational 
age with the distal femoral and proximal tibial ossification centers in the third trimester. Am J 
Obstet Gynecol. 1988, 158 (1), 127-130.

  6. WU X, Sun Z, Yang T. The secondary ossification centers of fetus. Hua Xi Yi Ke Da Xue Xue Bao. 
1996, 27 (2), 160-162.

  7. Mahony BS, Callen PW, Filly RA. The distal femoral epiphyseal ossification center in the 
assessment of third-trimester menstrual age: sonographic identification and measurement. 
Radiology. 1985, 155 (1), 201-204.

  8. Gentili P, Trasimeni A, Giorlandino C. Fetal ossification centers as predictors of gestational age 
in normal and abnormal pregnancies. J Ultrasound Med. 1984, 3 (5), 193-197.


