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Ultrasound Measurements of Fetal Limb Bones Length:
Comparison with Foreigner’s
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Objective: To compare of climatic fetal limb bone sizes with foreigner’s.
Methods: The length of the femur, tibia, humerus, ulna were measured by ultrasonography in all cases in 398 fetuses

between 14 and 40 weeks of gestation in Eulji General Hospital. Gestational ages were determined by last menstrual
period and crown-rump length of early stage of pregnancy. Maternal disease or medication, which was likely to affect
the growth of the fetus (diabetes mellitus, renal disease, hypertension, etc), multiple pregnancies, the presence of a fetal
malformation were excluded to avoid the questionable measurements. For each week of gestation mean lengths, 25, 50,

75 percentile were calculated.
Results: The results showed normal distribution and were similar to previous reports, but there was a tendency that

the length of long bones were shorter than other countries after 30 weeks of gestation, especially in femur. There was

a strong correlation between fetal limb size and gestional age.
Conclusion: We present climatic new size charts for fetal limb bones sonographically during pregnancy. We suggest

that the use of the new charts may facilitate more properly prenatal diagnosis of skeletal dysplasia and other anomalies

associated with long bone size in Korea.
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Fig. 1. Ultrasound measurements of fetal long bones
at 25 weeks’ gestation (between asterisk). A: femur,
B: tibia, C: humerus, D: ulna.
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g. 2. Femur length at different menstrual ages.
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g. 3. Tibia length at different menstrual ages.
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Fig. 4. Humerus length at different menstrual ages.
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Fig. 6. Comparison of mean femur values.
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Fig. 7. Comparison of mean tibia values.
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Fig. 8. Comparison of mean humerus values.
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Fig. 9. Comparison of mean ulna values.
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Table 1. Femur length at different menstrual ages

Gestational age n Fitted centile mean SD

(wks) 25 50 75

14 12 116 122 142 126 017

15 16 1.54 162 177 164 018

16 15 183 204 212 199 020

17 17 223 232 245 231 018

18 6 250 263 273 260 0.5

19 16 277 298 303 292 020

20 15 3.04 319 330 315 025

21 17 332 345 359 346 019

22 15 358 379 406 380 024

23 15 381 392 409 389 024

24 15 411 419 444 423 0.4

25 15 432 443 451 441 016

26 15 447 461 475 459 019

21 12 484 489 507 489 0.2

28 16 492 503 524 512 0.34

29 17 524 53 569 546 0.26

30 17 533 550 566 552 0.23

31 17 545 561 586 564 025

32 15 571 587 610 591  0.24

33 16 6.02 607 62 613 022

34 15 6.02 625 644 625 0.23

35 17 6.37 648 666 650 0.9

36 16 6.31 660 679 657 0.3

37 15 6.65 679 692 676 0.29

38 15 6.76 693 712 691  0.26

39 16 6.87 714 724 705 0.8

40 5 691 712 739 715 025
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Table 2. Tibia length at different menstrual ages

Gestational age n Fitted centile mean  SD
(wks) 25 50 75
14 12 113 124 138  1.03 017
15 16 1659 172 18 136 020
16 15 200 207 219 174 019
17 17 216 228 239 199 017
18 6 249 260 274 233 0.4
19 16 274 280 297 25 019
20 15 281 305 318 278 0.26
21 17 327 340 348 312 017
22 15 33 350 375 33 021
23 15 35 367 38 35 029
24 15 381 38 413 380 0.20
25 15 39 407 414 394 012
26 15 411 420 435 418 019
27 12 430 442 455 430 0.4
28 16 436 457 AT77 461 0.30
29 17 467 49 520 476 029
30 17 483 500 512 49 020
3 17 484 491 514 492 026
32 15 505 528 551 521 028
33 16 529 544 555 540 0.22
34 15 538 549 562 543 013
35 17 560 566 58 573 0.16
36 16 540 568 599 578 0.33
37 15 574 590 595 588 0.35
38 15 568 58 615 599 025
39 16 6.07 622 634 630 023
40 5 6.09 628 643 615 0.21

2 oAFE Fol7] 9 1% U AES ANT &
Al 8YSFA T} {intraobserver intraclass correlation coefficient
(ICO) : 0.89 (95% CI:0.69-0.97), interobserver ICC : 0.81
(0.68-0.95)1
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Table 3. Humerus length at different menstrual ages

Gestational age n Fitted centile mean  SD
(wks) 25 50 75
4 12 095 101 107 124 014

5 6 126 139 152 169 022
6 15 164 177 187 205 022
7 17 184 194 212 229 019
8 6 218 229 248 260 0.18
9 16 246 253 266 28 013

20 15 263 28 2% 299 023
21 17293 313 323 33 022
22 15 317 324 354 35 028
23 15 336 35 373 367 024
24 15 366 379 394 39 024
25 15 382 399 407 407 013
26 15 405 422 436 421 024
21 12 408 440 446 443 025
28 16 44 463 468 460 035
29 17 452 486 500 494 025
30 17 48 499 505 500 0.18
31 17 468 508 520 4.9 037
32 15 509 516 529 528 0.16
33 16 529 543 548 545 022
34 15 530 538 550 549 017
35 17 558 564 589 570 025
36 16 566 578 588 570 027
37 15 564 587 610 584 032
38 15 564 602 611 590 035
39 16 611 629 651 620 0.29
40 5 552 650 6.62 626 0.70
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Table 4. Ulna length at different menstrual ages Table 5. Comparison of mean values
Gestational age n Fitted centile mean  SD Gestationalage ~ Femur Tibia Humerus Ulna
(wks) 25 50 75 (wks) Seo Merz Seo Merz Seo Merz Seo Merz
14 12 09 107 122 107 017 14 13 13 10 10 12 12 11 1.0
15 16 130 146 154 140 0.2 15 16 15 14 13 17 14 14 12
16 15 162 171 187 175 019 16 20 19 17 16 20 17 17 16
17 17 185 206 213 201 017 17 23 22 20 18 23 20 20 17
18 6 240 243 253 245 0.08 18 26 26 23 22 26 23 25 22
19 16 242 253 263 252 017 19 30 28 26 25 28 26 25 24
20 15 251 284 295 275 0.28 20 31 31 28 27 30 29 28 27
21 17 300 311 324 311 020 21 35 35 31 30 33 32 31 30
22 15 306 327 355 331 028 22 38 36 34 32 36 33 33 31
23 15 331 345 364 343 025 23 39 40 35 36 37 37 34 35
24 15 361 368 392 376 024 24 42 42 38 37 40 38 38 36
25 15 369 384 393 38 014 25 44 46 39 40 40 41 38 39
26 15 381 405 412 398 023 26 46 48 42 42 42 43 40 40
27 12 407 416 437 416 0.4 27 49 49 43 44 44 45 41 41
28 16 415 429 462 435 0.30 28 51 53 46 45 46 47 43 44
29 17 429 464 480 457 027 29 55 53 48 46 50 48 46 46
30 17 449 473 488 469 0.33 30 55 56 50 48 50 50 47 47
3 17 443 465 484 463 0.25 3 56 6.0 50 51 50 53 46 49
32 15 475 494 517 496 0.30 32 59 61 52 52 53 54 50 50
33 16 477 507 530 501 033 33 61 64 54 54 54 56 50 52
34 15 502 514 542 519 0.36 34 62 66 54 57 55 58 52 54
35 17 514 527 556 532 0.36 35 6.5 67 57 58 57 59 53 54
36 16 501 519 562 531 042 36 66 70 58 60 57 60 53 55
37 15 537 566 592 553 055 37 68 72 59 61 58 61 55 56
38 15 529 562 580 559 046 38 69 74 60 62 59 64 56 58
39 16 567 585 608 58 037 39 70 76 63 64 62 65 58 6.0
40 5 518 582 625 574 0.63 40 71 77 62 65 63 66 57 6.0

From Merz E, Mi=Sook KK, Perl S: Ultrasonic mensuration of fetal
limb bones in the second and third trimesters. J Clin Ultrasound 1987;

1 & 15: 175-63.
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