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Evaluation of Accessory Navicular Bone Using a Bone Scan and
Its Clinical Significance for the Prognosis and Treatment

Sung Hae Park, Jun Young Lee, Hyun Woong Jang

Department of Orthopaedic Surgery, Chosun University School of Medicine, Gwangju, Korea

Purpose: To evaluate the clinical significance and usefulness of a bone scan in accessory navicular bone.

Materials and Methods: Eighty-five patients with foot pain and accessory navicular bone on radiography, who underwent bone scan
from 2012 to 2015, were analyzed retrospectively. The subjects was divided into a symptomatic and asymptomatic group according to
the presence of navicular bone tenderness. The grade of bone scan uptake was divided into 3 grades. Age, gender, grade of bone scan
and size of the accessory navicular bone were analyzed. The symptomatic group were divided into a low (grade 0, 1) and high uptake
(grade 2) group to determine the appropriate treatment. The low uptake group was treated conservatively for 3 months. The high uptake
group was initially treated conservatively for 3 months and surgery was performed if pain persisted. For the clinical evaluation, the visual
analogue scale, American Orthopaedic Foot and Ankle Society midfoot scale were evaluated in the first examination and last follow-up

date. The patient’s satisfaction grade was also evaluated at the last follow-up.

Results: The asymptomatic group mostly showed no uptake in the bone scan. On the other hand, some patients in the asymptomatic
group showed an increase in uptake. In these patients, the size of accessory navicular bone was related to the grade of bone scan uptake,
showing that the bone scan uptake grade can be predicted when applying different cut off values for the bone size. The symptomatic
group mostly showed uptake in the bone scan and the grade of uptake had a positive correlation with the size of the accessory navicular
bone (p<0.05). Age and gender were not related to the bone scan uptake. In the clinical evaluation, conservative and surgical treatment

showed a good outcome.

Conclusion: The bone scan uptake grade alone cannot be used to completely predict the symptoms. On the other hand, the size of the
accessory bone can increase the bone scan uptake. Therefore, the size of the accessory bone, and patient symptoms should be considered

in patients with a high uptake when deciding treatment.

Key Words: Bone scan, Accessory navicular bone

H Z AL O
X K he I e =1 wn
Received Dt?cember 1 2 2017 Revised May 17,2018 Accepted May 21,2018 O]D} n HL/%]%
Corresponding Author: Jun Young Lee =
Department of Orthopae_dlc Surgery, Chosun University Hospital, 365 Pilmun— ;_].o]l:}.“) =z
daero, Dong-gu, Gwangju 61453, Korea
Tel: 82-62-220-3147, Fax: 82-62-226-3379, E-mail: leejy88@chosun.ac.kr A== 497t
ORCID: https://orcid.org/0000-0002-9764-339X . =
i ° %558 U
Financial support: This work was supported by a grant from the Clinical Medicine Haato 1
Research Institute of the Chosun University Hospital (2014). s ~
Conflict of interest: None. 3, dEAe] g9

Copyright ©2018 Korean Foot and Ankle Society. All rights reserved.

N E

-4
2
B
2
X
!
Y
S
N
B
dob
(o
i
rr
=
=1
iy
ot
ok
i)

& the F4ol glo] Aveit -]

=
A% FAFAAN FAE R FP

@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.

www.jkfas.org


http://crossmark.crossref.org/dialog/?doi=10.14193/jkfas.2018.22.2.62&domain=pdf&date_stamp=2018-06-15
mailto:leejy88@chosun.ac.kr

Sung Hae Park, et al. Accessory Navicular Bone and Bone Scan

W 5 9leh Y R B UehlA) otk B3] &
$ NEA Fo 5474 ARE QBT REAT 24
A #GE Bte] A7) Aete] PRt B

B ol gl S Aol Uit 2R e o2k A9

S5 550 g St tiaiA St sashs
3 g ARIEH HALE SElA e e Y
o}, 22]a ool thallA] AH7]8 T 4/ (magnetic resonance imag-
ing) oA FdE TR ol T AR oS &
A So] AT FFAPEALA] EdZ7](blood fool phase)2}
A1%17](deylaed phase)ollX] Fr+d $4& B S5 559 <l

;

o
(% oly

o] HFFER A Aol $4 HEA RS AP 5 9l
o, SR 3749 ool BE A Folw F4o] A%HHM 5
%4 A5g 12T et

30
T
k)
&=
>
olN
o,
o
0
rlr
rlet
)
2
>
uld
k)
ma
>
>
:‘E
!
oz, i
h
do oy 12 1% o gy
ro o2 i 4y ¥ Ho

£
o
nJ
SO

>

~
i
>

o
of\
o

oY M o

¥ 1
ol
ol

o

jurel
i
offt
lo
ol
N
i
f
e
onl
:{0
o
Y,
© o
:‘E
o
O
o
o j])l N
o
(V)

>~ ( P
ol
ooy
4w
o o
ofN 32
N
2 X
o M
o%‘ ruél
o S
N
(. E
e jo'z
%0,
R
e
S H
i
2
v
o
o
B

[0
ﬂ?‘
I
it
N
“1)’ r_{m

i, ZFAL AL A AAE A

A8 QFotn 14 Shiet,

2 AFE B9 713Aae4) o 9193 9] 50 (URB no, 2016-12-
024-001)5- Wkl 8F7] 15olxch 201213 SYXE 2015
o472 Bo S5 55S a2 UGS 34 F 5 o

2l =
=

=
WARASH AR PR 15 859 o R 274} 4

oot
ol
2
-

fu g
(o]

AHTc-99m hydroxymethylenediphosphonate bone scan)& A] 8§
S o] BAFEol thste] FFHOR WG AW, B
o] A 7Eo B vt 2ol Akt s 2F 55

Faseln, B g A AP R0 Hels)
1, 23} AR Ao, A AL A o) F41

we Siolh. HEA A ol A BFAE 5

N Ho AN oo 2 2

B
i
9, 12
TI
mu
us)
g
p‘L
2
J
oy
©

o ¥o

o] 617g(71.8%)°I10t. FHo=
AcH(Table 1).

Zrol8kA}ol| 9loJAE European recommendation”g 331}
ZASHIh 4217 AT F 4 A0S AAEH, o] F oF

o T P de A5t

iyl

RE 270 ofpl A FYHoE BAHor P RS
& A% Aeb7hA Zo) RFo] YA YEANS stoket )
o 4L ARkt F o) Alet elabgol Felshe] 2
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WA= A3 Z7Hmild uptake) & Ko ¢, 2t = 2 71
& Holi= A-(hot uptake) 2 FE3FIT}, 194 Q143 A=
(cuneiform)el] ¥]3ke] <kt S71El0) 9l 392 elatsicy. g
Al ARt wel| B3ty 453 Fe] S7HE] d= AR
A oJst AArk(Fig. 1).

F3E s adhE ECA 0d AL 19k A o] 1S 1l -
A2 (low uptake) O & -738kaL 26HA| o] S7bES B3l 79
152 (high uptake) © 2 273} JT(Fig. 2).

Table 1. Dermography
Variable Value
Age (yr) 18(16~34)
Type All type 2*
Size (mm) 5.3(2~12)
Sex
Male 24
Female 61
Symptom*
Unilateral 78
Bilateral 7
Bone scan uptake
Non-symptomatic accessory navicular
Low uptake 29
High uptake 3
Symptomatic accessory navicular
Low uptake 23
High uptake 30

Values are presented as mean (range) or number only.

*Type 2 accessory navicular: an accessory ossification center may be
medial to the navicular.

Bilateral accessory navicular were 23 cases, but the symptomatic
bilateral accessory navicular were 7 cases.
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Figure 1. Grades on bone scan. Plantar images of bone scans showed
grade 0 (A), grade 1 (B; arrow) and grade 2 (C; arrow).
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| Patients who underwent bone scan for r/o symptomatic AN (n=85) |
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| Enrolled asymptomatic AN (n=32) |

| Enrolled symptomatic AN (n=53) |

| Bone scan uptake on AN? | |

Bone scan uptake on AN? |

\ | ! \

} }

Grade 0 Grade 1 Grade 2 Grade 0
(no uptake) (mild uptake) (hot uptake) (no uptake)
(n=23) (n=6) (n=3) (n=3)

Grade 1 Grade 2 Figure 2. Flow chart of enrollment and
(mild Egéake) (hot L_l%t(«)%\ke) grades on bone scan. r/o: rule out, AN:
(n=20) (n=30) accessory navicular.
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2422409, (8 % 1.240.8; p<0.05) & AOFAS HF(H & A
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02 Folatalnt, gk AFaolr] FA] 71 Bt S04 ofs}
£ 2ol A= QIth 52 (n=30) A &S H--(n=21),
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Table 2. Clinical Assessment between the High and Low Uptake Groups

High uptake  Low uptake p-value*
group group

Visual analogue scale
Initial 7.0x0.8 2.2+0.9 <0.05
Last follow-up 1.6£0.6 1.2+0.8 0.234
p-value' <0.05 <0.05

AOFAS score
Initial 459+92 83.9+4.2 <0.05
Last follow-up 88.3+1.8 89.9+49 0.434
p-value’ <0.05 <0.05

AOFAS score: American Orthopaedic Foot and Ankle Society midfoot
score.

*Mann-Whitney test, "Wilcoxon test, comparing the initial and last
follow-up value.
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739- AR} 22F B4 F4 (receiver operating characteristic [ROC]

curve)lA A 71X (cut off value)7} 14.2 mm Z34d A vl
T 100%, Sol% 92.31%E Ko|aL, FAFASA] 50%, 5305
2] 100%S Bch 194 T 29| 9] F53S d&Sshs 3%
ROC curveol|r] 34 7127} 6.8 mm 27 729 7175 100%,
5o|& 44, 44%F HolaL, FelFA] 50%, SA ISA] 100065 B
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O:
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on simple correlation),
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Table 3. Predicting Uptake Level with Size in Asymptomatic Accessory Navicular Bone Group

Cut off value

(size of bone, mm) Sensitivity (%) Specificity (%) Positive predictive value (%)  Negative predictive value (%)
Predicting grade 2 uptake level
14.2 100 92.31 50 100
Predicting grade 1 & 2 uptake level
6.8 100 44 .44 50 100
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Table 4. Diagnostic Performance of Symptomatic Accessory Navicular
Bone by Uptake Grade on Tc-99m Hydroxymethylenediphosphonate
Bone Scintigraphy

Diagnostic criteria Value 95% Cl

Grade >1 (mild uptake)

Sensitivity (%) 100.00 91.78~100.00
Specificity (%) 66.67 47.19~82.71
Positive likelihood ratio 3.00 1.81~4.98
Negative likelihood ratio 0.00 -
Disease prevalence (%) 58.90 46.77~70.29
Positive predictive value (%) 81.13 68.03~90.56
Negative predictive value (%) 100.00 83.16~100.00
Grade >2 (hot uptake)
Sensitivity (%) 60.47 44.41~75.02
Specificity (%) 93.33 77.93~99.18
Positive likelihood ratio 9.07 2.33~35.36
Negative likelihood ratio 0.42 0.29~0.62
Disease prevalence (%) 58.90 46.77~70.29
Positive predictive value (%) 92.86 76.50~99.12
Negative predictive value (%) 62.22 46.54~76.23

Cl: confidence interval.

gl JE FFEEE s vl Bgol HE & 7 Ulrharea
under the curve=0,901, standard error=0,0360, 95% confidence
interval, 0.808~0.958; p<0.0001).
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