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Study of Deformity by the Involvement of the Femoral Head of the
Proximal Femur in Polyostotic Fibrous Dysplasia

Bo Ram Na, M.D., Sung Taek Jung, M.D.,, Ph.D.",and Yong Jin Cho, M.D., Ph.D.
Department of Orthopedic Surgery, Chonnam National University Medical School, Gwangju, Korea

Purpose: To evaluate the treatment result in polyostotic fibrous dysplasia classified according to the involvement of the femoral head.
Materials and Methods: Twenty-three patients from March 1987 to March 2014 were reviewed retrospectively. Patients with no
involvement of the physeal scar in the femoral head were classified as Type I, and those with involvement of the physeal scar were
classified as Type Il. A plain radiograph was used to measure the femoral neck shaft angle, articulo-trochanteric distance (ATD), and
anterior bowing through the lateral view. A teleoroentgenogram of the lower limb was used to measure the leg length discrepancy and
lower extremity mechanical axis. The pre- and postoperative femoral neck-shaft angle and ATD were compared to assess the degree of
correction of the deformity.

Results: Among a total of 46 cases (23 patients), 28 cases (23 patients) had lesions in the proximal femur. Type | were 16/28 cases (15/23
patients) and Type Il were 12/28 cases (9/23 patients). The preoperative proximal femoral neck-shaft angle was 116.8° in Type | and 95.3°
in Type Il. The ATD was 12.08 mm in Type | and -5.54 mm in Type II. The deformity correction showed significant improvement immediately
after surgery, the deformity correction was lost in Type Il (neck shaft angle Type I: 133.8°-130.8°, Type II: 128.6°-116.9°, and ATD Type I:
17.66-15.72 mm, Type II: 7.44—-4.16 mm). The extent of anterior bowing was 12.74° in Type | and 20.19° in Type Il. The mean differences
of 12 mm between the 9 patients who showed a leg length discrepancy and the lower extremity mechanical axis showed 4 cases of lateral
deviation and 7 cases of medial deviation.

Conclusion: In polyostotic fibrous dysplasia, when the femur head is involved, the femur neck shaft angle, ATD, and anterior bowing of the
femur had more deformity, and the postoperative correction of deformity was lost, suggesting that the involvement of the femoral head was
an important factor in the prognosis of the disease.

Key words: polyostotic fibrous dysplasia, bone malalignment

Al

A7 o8 d S (fibrous dysplasia) g4 sH-Z} Z71 -5
1o [

Received February 21,2017 Revised November 24, 2018 7 AT 2 A2 AT EH USER tiA|E o] Uehhs
_Accepted March 26, 2019 Agho 2 YhEAQl TAI WHPL opy|she 7YY Wsto|c}
“Correspondence to: Sung Taek Jung, M.D., Ph.D. Huo o ClurAd . _ apags

Department of Orthopedic Surgery, Chonnam National University Medical School, 20| -9 @d (monostotic fibrous dysplasia) Bl &2 25}

160 Baekseo-ro, Dong-gu, Gwangju 61469, Korea 29t 20%-30%2] AL dky & olvostotic fibrous dvsplasia

TEL: +82-62-227-1640 FAX: +82-62-225-7794  E-mail: stjung@chonnam.ac.kr ] ? G 8 (poly vep )

ORCID: https://orcid.org/0000-0003-3936-9799 2 9gystal, i oW A H2F 9l JA s 5 Y]

The Journal of the Korean Orthopaedic Association Volume 54 Number 6 2019 Copyright © 2019 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



.
Shohe 29 tiE ol 7P sikst, o] £9l= AlS5shE A
o2 gron oksf|zl L thEFofl 43t =Hgluteal muscle)

Shepherd’s crook ¥4, 54| T2 2|5} 0] =
et o tiEEEe] Ay B9of whah 9] tiEfel W
P L7t YFE W=, olof thgt 9

o] YA ook w3 Y thEBo] MEu ARIS B

(coronal plane)®] WP ol tholjAl= T2 LA
Al ® (sagittal plane)ol| A1) HE 3 YA Q1 5Fx| 2] A H
ShA= ARl Ba7f 91 #olty, o]of A2 o] A
4 o]B/dTolA tE=Fe] Y Fefol whe 29 dEEe

WY JES BAsk, Sude] WY 2 shxo] kel W

P BIstIA SHITt Et ShAlolA] Tl ofelo] Wulo]

92|90k WP e BAB & AFo] tHEHL, vl TR A

22 ulwsto] 4% F WO £ HEE BustaA} shech
o 3 g

1, HRChAL

19879 3€EE 20144 3L7HR| Agdista g ol H{ste] o

W 9 o BAF T e B BolA M 1d o4 £
A Bo] Zh5 kel H 299 0) Bk 5 2] ez Wlo] ¢l

At 0|2 0 2 /50| WAYste] F7HAQl X =7t B aFlE
00 S5 A|Qet F 231 0] BAtE o R AATIE 52
o|-gst] TFH o g A5Gt fAke] g 54 T Al
T Lol= AA 2434 (H 9] 3-544D 3, F A7 86
(H91 1.01-2489)0] Ak g4} 108, A= 1303l U

Al Z] /gAFo] B 174 o]/ 1249, Ag%o] 'Fot ¢l 164 ©
ste] gk 1190l 1 5 i A/ old s k=

™, McCune-Albright Syndrome A= 2 o] it}

23 2] 5 SFA| 465HA] 5 2851A] (23G)oll Al 9 HiE]Foll

-

4

)T
S~

il
O
fLoof

o

r o

wulo] Agieh % 2851 % 255kKIo0A] 544 A28 AlYsH
ool 89 2E 402 s, §4 B s IS
Seg ARSItk U TPEL 25014 AlRsHg
FE9E 0|83 U 1E4E 30N At WA Bol
Sl WSS A e w29 chElse] ek e o]
wheh WY WAL Sl HEES ABstact WY WAL 9
; 3

T U 9] thEine) WA B A
e

gsto] TeloelR WHo] 9% U v

=g stk Al E S5k lste] E2ie Al

A7, i1o] ANHSl WAL BRIGH| ) 51H19] e

leoroentgenogram= 215ttt Aofe] -9 AHHE 70w
= o

A AL Type I AT AH0] 9]
=]

:L-‘H iElZe] HYg Y= Frish] Sl T
A58 ARzlof| A ThE] 7 7 2Hneck shaft angle), Bl-+-ZAE A2
(articulo-trochanteric distance) & 5785+ thFig. 1). F+ 82 H3
o} oA 67:0] 7HAS Tl ¥HESA Skl e S7g%t
o] Batgke ARSIt aS AR 255HR] o A= = A A
gt YAM] FARE ol-8dll S5, e AT &2 3
PO M = 2S5 FA] Al AlRRE AP HARS o]-8ste] S35t
Foh AlVGHe MPgS Frtshr] flof tiEls ] o YA
A SH ARV diEE 7HRe] A o dZe] At ‘:HQ“e‘

A 2

0;

T A gjd o] o] F= A W (anterior bowing)] Z|TH
2 & 24519 thFig. 2). 5149 teleoroentgenogram .2 G4
5 9 o] dekEat 22 ohx| o] AukAQl WY g gt

S SHAlol A ol olsle] 4 U ulE, SRolAel Hol

1
1
1
1

N
G
AN

1
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1

Figure 1. Schematic diagram of the proximal femur clinical parameter.
Neck shaft angle (A) is the angle formed by the femoral shaft axis and
femoral neck. Articulo-trochanteric distance (B) is the distance between
the upper margin of the femoral head and the proximal tip of the greater
trochanter.
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Figure 2. Type Il (patients with involvement of the physeal scar in the femoral head) deformity in a 45-year-old female patient. (A) Lateral view of the
right femur shows anterior bowing of the femoral subtrochanteric regions. (B) Lateral view of contralateral femur shows normal appearance of bowing.
(C) Measurement method of anterior bowing.

Table 1. Patient Demographics (Type I)

Symptom . . Femur anterior
Mechanical axis o Involvement
onset age (yr) bowing (°)

Case No.

1 6 M Normal 0 (Rt.>Lt) 12.8 Tibia
9 F Medial deviation (13.05 mm) 6 (Lt.>Rt) 10.8 Tibia, foot
3 12 M Normal 0.5 (Lt.>Rt) 9.2 Fibular
4* 14 F Normal 9 (Rt.>Lt) 16.6 Tibia
5* 14 F Lateral deviation (12.65 mm) 9 Rt.>Lt) 10.0 Tibia
6 16 M Medial deviation (18.29 mm) 0 7.7 Tibia
7 10 F Lateral deviation (15.62 mm) 1.1 Rt.>Lt) 12.2 Tibia, fibular
8 14 F Medial deviation (21.60 mm) 0 7.7 Fibular, foot
9 45 F Normal 1.2 (Lt>Rt) 20.3 Tibia, fibular
10 32 F Normal 2.2 (Lt>Rt) 16.2 Fibular
11 35 F Medial deviation (14.96 mm) 0 24.9 Tibia
12 29 F Normal 0 6.3 Fibular
13 54 F Normal 0 0 Fibular
14 27 M Normal 1.0 (Lt.>Rt) 13 -
15 38 F Medial deviation (21.30 mm) 0 7.5 -
16 38 M Normal 0.8 (Rt.>Lt) 15.9 Tibia, fibular

*Same Patient. Type |, patients with no involvement of the physeal scar in the femoral head; LLD, leg length discrepancy; M, male; F, female; Rt., right;
Lt., left; -, not applicable.
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Table 2. Patient Demographics (Type II)

Symptom Femur anterior

Case No. onset age (1) Sex Mechanical axis —— Involvement
1* 4 M Normal 1.6 (Lt.>Rt) 29.7 Tibia
2" 4 M Lateral deviation (17.53 mm) 1.6 (Lt.>Rt) 51.5 Tibia
3 3 M Medial deviation (21.62 mm) 2.5 (Lt.>Rt) 15.4 Tibia
4 3 M Normal 2.5 (Lt.>Rt) 13.7 Tibia
5 9 F Normal 1.6 (Lt.>Rt) 19.3 Tibia, fibular, foot
6' 9 F Normal 1.6 (Lt.>Rt) 13.8 Tibia, fibular, foot
7t 9 F Normal 1.6 (Lt>Rt) 18.1 Tibia, foot
8 10 M Normal 2.8 (Lt.>Rt) 5.6 Tibia, foot
37 F Lateral deviation (23.66 mm) 0 9.0 Tibia, foot
10 47 M Normal 0.7 (Lt.>Rt) 20.2 Tibia, fibular, foot
11 45 F Normal 0.5 (Lt.>Rt) 16.5 Tibia
12 34 M Medial deviation (11.42 mm) 0 29.5 Tibia, fibular

*T*Same Patient. Type II, patients with involvement of the physeal scar in the femoral head; LLD, leg length discrepancy; M, male; F, female; Lt., left;
Rt., right.

Figure 3. Type | (patients with no involve-
ment of the physeal scar in the femoral
head) deformity in a 32-year-old female
patient. (A) Fibrous dysplasia is present
throughout the femoral neck and
trochanteric and subtrochanteric regions.
The neck-shaft angle is varus (108°)
and articulo-trochanteric distance is
11.43 mm. A fracture was present in
the intertrochanteric region. (B) Fibrous
dysplasia is present in the femoral neck.
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Figure 4. Type Il (patients with involve-
ment of the physeal scar in the femoral
head) deformity in a 47-year-old male
patient. (A) Fibrous dysplasia is present
throughout the femoral head and neck
and trochanteric and subtrochanteric
regions. The neck-shaft angle was varus
(110°) and articulo-trochanteric distance
was 6.89 mm. (B) Fibrous dysplasia is
present in the femoral head.

Table 3. Details of the Radiographic Outcomes

Variable
Neck shaft angle (%)
Preoperative 107.6 116.8 95.3 0.011
Postoperative 131.6 133.8 128.6 0.443
POD 1 year 126.4 132.9 17.7 0.075
POD 2 years 126.2 132.7 117.6 0.079
Last follow-up 124.8 130.8 116.9 0.042
ATD (mm)
Preoperative 4.53 12.08 -5.54 0.003
Postoperative 13.28 17.66 7.44 0.074
POD 1 year 11.91 17.25 4.79 0.008
POD 2 years 11.66 16.89 4.68 0.025
Last follow-up 10.77 15.72 416 0.012

Type |, patients with no involvement of the physeal scar in the femoral head; Type II, patients with involvement of the physeal scar in the femoral head;
POD, postoperative day; ATD, articulo-trochanteric distance.
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Figure 5. Details of the radiographic outcomes (neck shaft angle). Type
|, patients with no involvement of the physeal scar in the femoral head;
Type I, patients with involvement of the physeal scar in the femoral
head; Preop, preoperative; Postop, postoperative; POD, postoperative
day; F/U, follow-up.

Preop Postop POD1yr POD2yr LastF/U

Figure 6. Details of the radiographic outcomes. Type |, patients with no
involvement of the physeal scar in the femoral head; Type II, patients
with involvement of the physeal scar in the femoral head; ATD, articulo-
trochanteric distance; Preop, preoperative; Postop, postoperative; POD,
postoperative day; F/U, follow-up.

Figure 7. Type Il (patients with involvement of the physeal scar in the femoral head) deformity in a 20-year-old female patient. (A) Preoperative,
Shepherd’s crook deformity was present in the right proximal femoral shaft. (B) Postoperative 1 year, the shepherd’s crook deformity was corrected
with a valgus osteotomy, and the contralateral side was corrected with a shortening osteotomy to correct for leg length discrepancy. (C) Postoperative
3 years, shows a maintained mechanical axis. (D) Postoperative 5 years, tibia shaft fracture occurred, and an intramedullary nail was inserted into tibia
shaft. (E) Last follow-up teleoroentgenogram shows secondary genu valgum and mechanical axis lateral deviation.
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