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Radiographic Characteristics and the Clinical Results of the Operative
Treatment of the Tarsometatarsal Osteoarthritis with Hallux Valgus Deformity

Hong—-Joon Choi, M.D.
Department of Orthopedic Surgery, Haeundae Paik Hospital, Inje University College of Medicine, Busan, Korea

=Abstract=

Purpose: To evaluate the radiographic characteristics of the tarsometatarsal osteoarthritis with hallux valgus deformity and
report the clinical results of the operative treatment.

Materials and Methods: This is a retrospective study of 20 patients, 22 feet who had been operated for non-traumatic
tarsometatarsal osteoarthritis with hallux valgus (TMT group) and control group of hallux valgus patients without tarsometatarsal
osteoarthritis (26 patients, 28 feet) from April 2004 to July 2011. Radiographic characteristics were compared between the
groups, using hallux valgus angle, 1¢-2* intermetatarsal angle, metatarsal length ratio, metatarsus adductus angle, talonavicular
coverage angle, talus-18 metatarsal angle, calcanea pitch angle and media cuneiform height. Pre- and postoperdtive difference
of 1¢-2 metatarsa declination angle and distance between the 18-2™ metatarsad head were evaluated. The clinical results were
evauated by American Orthopaedics Foot and Ankle Society (AOFAS) midfoot scale and visua andogue scae (VAS).

Results: Metatarsd length ratio was sgnificantly larger in TMT group (p<0.001). Metatarsus adductus angle, talonavicular
coverage angle, talus** metatarsdl angle on laterd radiogragph, calcaned pitch angle and media cuneiform height were different from
control group (p<0.001, p<0.001, p=0.001, p=0.010, p=0.006). Postoperative declination of the 2® metatarsal and digance between
the 1#-2* metatarsd head wereincreased (p=0.009, p=0.001). The AOFAS and VAS score wereimproved (p<0.001, p<0.001).

Conclusion: Non-traumatic osteoarthritis of the tarsometatarsa joints seems to be associated with long 2 metatarsal length,
metatarsus adductus and flatfoot deformity. Spur excision may be successful to relieve symptoms when the arthritis was
diagnosed in early stage.
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Figure 1. (A) Preoperative standing anteroposterior radiograph of the left foot represents measurement of metatarsal length.
(B) Preoperative standing anteroposterior radiograph of the left foot represents measurement of metatarsus adductus angle.
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9|4k & 229 F 214
A AE e Al 1 F5 A 3d fEES 69
(29%), Al 1 T5F2) w4 AFES 134 (62%), Al
1 5% 5A 34 5848 29 (9%) A Bt 4
SSel thdt &S A &
265, Al 1, 2 5= 12 1259 FA4 9ykSo] 9l

Al aFA] ekgktt

QA HE FA A v SF Y
2|3} 8+3] (American Orthopaedics Foot and Ankle
Society, AOFAS) 2] F=+4 A4 (midfoot scale)™
VAS (visual analogue scale) A5 o]&3}o] H7}
stttk & A 9 FHE FA] Ao SAARI vl
SPSS version 19.0(SPSS Inc., Chicago, IL, USA) &
o] €-3F Mann—Whitney U test @ Wilcoxon signed—

o >
rlo

rank testE AHESEITH A4 79 FE2 pakol
0.05 PRk -2 3h3itt.

l

38%= (9, 30~50%), Al 1, 2 5= 1
16289, 14~210) =2 5 4% #d99
A urEe] FEE e fFoe Aol 7t ¥l
(p=0.594, p=0.336). Al 2 % gl
2ol Jd 5T ek Al 2, 3 T A v
9 Al 4 F5 98 B Bd el JUE 174

e & A Gt FA G gL A 1, 2 T A
frof g 2kl 7k 3Lt (p=0.891, p=0.622) (Table 1).

Figure 3. (A) Standing lateral radiograph of the left foot represents measurement of difference of declination angle of the 1%-
2" metatarsal. (B) Standing lateral radiograph of the left foot represents measurement of distance between the 1+-2

metatarsal head.

Table 1. Hallux Vagus Angle and the 1-2 Intermetatarsal Angle according to the Involvement of the Osteoarthritis of the Tarsometatarsal

Joints
No mean+SD p-value

HVA 22 39+8.6 0.891

Group 1 5 40+52

Group 2 17 39+95
IMA 22 17+£38 0.622

Group 1 5 16+18

Group 2 17 17+4.2

HVA: hallux valgus angle, IMA: first-second intermetatarsal angle, No: number, SD: standard deviation.
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A 4 FFHZ dolo] gt Al 1 53 Qo] vl9 H
TS LA 90% (89, 83~97%), 2T
89% (M9, 83~92%) = F23 2ozt ARt
(p=0.435). Al 4 TF= dolol gt Al 2 5= 4

Table 2. Comparison of the Length and Ratio of Metatarsals

o9 n]o] L AHEATLE 110% (49, 102~121%),
h 272 106% (B S, 100~110%) 2 23+ 2o 7}
A3 (p<0.001) (Table 2).

5T A7 54 A9 A9 Bt 215

No mean+ SD p-value

Age 0.995
TMT Group 20 61+8.2
Control Group 26 60*£7.3

HVA 0.594
TMT Group 22 39+86
Control Group 28 38*£5.9

IMA 0.336
TMT Group 22 17+3.8
Control Group 28 16t21

1MT/AMT 0.435
TMT Group 22 90+38
Control Group 28 89122

2MT/ 4AMT <0.001
TMT Group 22 110*+4.2
Control Group 28 10624

1 MT: first metatarsal length, 2 MT: second metatarsal length, 4 MT: fourth metatarsal length, 1 MT/4 MT: ratio of 1% metatarsal to 4"
metatarsal length (%), 2 MT/4 MT: ratio of 2 metatarsal to 4" metatarsal length (%6).

Table 3. Comparison of the Metatarsus Adductus Angle and Indices about Flatfoot Deformity

No mean+SD p-vaue
MAA <0.001
TMT Group 22 21+45
Control Group 28 9.0£4.0
TNCA <0.001
TMT Group 22 1681
Control Group 28 9.0£25
APT-1MT 0.695
TMT Group 22 3.0*101
Control Group 28 20£55
LT-1MT 0.001
TMT Group 22 8.0£8.3
Control Group 28 20£23
CPA 0.010
TMT Group 22 12.0+75
Control Group 28 10.0+2.6
MCH 0.006
TMT Group 22 79+27
Control Group 28 10.6+3.0

MAA: metatarsus adductus angle, TNCA: talonavicular coverage angle, AP T-1 MT: talus-first metatarsal angle on anteroposterior view,
L T-1 MT: talus-first metatarsal angle on lateral view, CPA: calcanea pitch angle, MCH: medial cuneiform height.
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T olAoR ZHY F9= 169 (73%) Atk xS
B 9= (H9], 4~20%) Hom F 7 Thof| feJst b
o]Z K.t} (p<0.001).

AFdE 57 54 23 #dA7S FH 16
(9], 4~325)%10m AFH 9o £d7E Kl
7495 1391(60%) itk iz Ht 9= (3, 5~
172 E 7 7] {28 2ol & Bt (p<0.001)
ATH A AZ-A 1 $F= 7 212 A7 Ao
3E (9], —19~325)9 01 HER 9)H A4S
Hol 9= 49 (18%) Qo xS HAd 25 (Y
A, —11~12%) & F 7o {&Jst xfo] & Hol#] o
ATHp=0.695). FH F A4 1 5= 22 &
AAToA e 8E(HY, —8~20%), HAZ] A4t
2091 4% oo g SE A& 1691 (73%) L

ZTE FH 2R (MY, -3~TR)Z #§93 Ao
AHp=0.001). F=F AAH2 A ATolA 3
125 (39, 5~21%), 155 w|gko 7 AAX® T}
A 4 E A7 1599 (68%) o 2T
102 (MY, 3~155)2 F93 o= Ht}
(p=0.010). U5 7= ofx] 9 =oli= Wd AT oA
A 7.9 mmHY, 0~14 mm)F o PF+S Hit
10.6 mm(H89], 4~15 mm) & 23 2po]=
(p=0.006) (Table 3).
Al L, 2 F5= AAY Aol & A Bt 2450
& 5 -1252 Al 1, 2 5% FAH] WEkes &
Fo] 2 B tHp=0.009). Al 1, 2 THIF 7
AL & A H4 0.7 mmolA & 5 3.0 z
| 1, 2 TF=F 1 482 FostA Srrsksit

(p=0.001) (Table 4).
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N
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¢

X

Table 4. Pre- and Postoperative Difference of Declination Angle of the 18-2 Metatarsal and Distance between the 1#-2 Metatarsal Head

No mean+SD p-vaue
1-2MTDA 22 0.009
Preop 24%6.2
Postop -1.2+28
1-2MTHD 22 0.001
Preop 0.7£5.3
Postop 3.0*48

1-2 MTDA: difference of declination angle of the first-second metatarsal, 1-2 MTHD: distance between the first-second metatarsal head,

Preop: preoperative, Postop: postoperative.

Table5. The Clinical Results of Pre- and Postoperation for Osteoarthritis of the Tarsometatarsal Joints

No mean+SD p-vaue
Fusion Group 18
AOFAS <0.001
Preop 65+2.1
Postop 83+84
VAS <0.001
Preop 7.7£0.59
Postop 21116
Spur Excision Group 4
AOFAS 0.041
Preop 66+25
Postop 81+9.3
VAS 0.002
Preop 6.5£1.00
Postop 25*1.29

AOFAS: American Orthopaedic Foot and Ankle Society midfoot scale, VAS: visual analogue scale.
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