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Comparative Study of Open Reduction and Internal Fixation and
Primary Subtalar Arthrodesis for Sanders Type 4
Intra-Articular Calcaneal Fractures

Seung Hun Woo, M.D., Hyung-Jin Chung, M.D., Ph.D.", Su-Young Bae, M.D., Ph.D., and Sun-Kyu Kim, M.D.

Department of Orthopedic Surgery, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Purpose: To compare clinical outcome of Sanders type IV intra-articular calcaneal fracture treated with open reduction and internal fixation

(ORIF) versus ORIF and primary subtalar arthrodesis (PSTA).

Materials and Methods: Between March 2003 and November 2013, 22 patients with 22 Sanders type 4 intra-articular calcaneal fractures
were included in this study. Of these, 11 were treated with ORIF (ORIF group), and 11 were treated with ORIF and PSTA (PSTA group). The
mean follow-up period was 34.6 months (range, 18—72 months). Clinical outcomes were assessed along with the American Orthopedic Foot
and Ankle Society’s ankle-hindfoot scale (AOFAS score), and the visual analogue scale pain score (VAS score) at 6-month, 12-month, and
last follow-up. Patient satisfaction, return to previous occupation and postoperative complications were also investigated.

Results: The results for ORIF did not differ from those for PSTA based on the last follow-up AQFAS scores or the VAS scores (p >0.05).
However, patient satisfaction was significantly higher in the PSTA group (p=0.008). Secondary subtalar arthrodesis was conducted in five

patients (45.5%) of the ORIF group within 2 years postoperatively.

Conclusion: We were unable to demonstrate a significant difference in clinical outcomes between ORIF and PSTA; however, the patient
satisfaction was higher in the PSTA group. PSTA may be a suitable choice for patients who need fast recovery to daily activity and to

prevent the need for secondary subtalar arthrodesis.
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Table 1. Operative Information on the Patients in the Two Groups

General information ORIF group (n=11) PSTA group (n=11) Statistical method
Age (yn) 49.6 (18-75) 44.5 (29-60) 0.249 Independent t-test
Sex 0.586 Fisher’s exact test
Male 10 (90.9) 8 (72.7) Fisher’s exact test
Female 19.1) 3(27.3)
Smoking 6 (54.5) 7 (63.6) 1.000 Fisher’s exact test
Affected side 1.000 Fisher’s exact test
Right 8(72.7) 7 (63.6)
Left 3(27.3) 4(36.4)
Causative trauma 0.586 Fisher’s exact test
Fall 10 (90.9) 8(72.7)
Traffic accident 19.1) 3(27.3)
Associated injury 1.000 Fisher’s exact test
Isolated calcaneal fracture 6 (54.5) 5 (45.5)
Spine fracture 2(18.2) 3(27.3)
Pelvic fracture 19.1) 0(0)
Ipsilateral leg fracture 2(18.2) 3(27.3)
Time from injury to operation (d) 5.7 (2—11) 8.7 (4-11) 0.005 Independent t-test
Preoperative Bohler’s angle (deg) -3.2 (-20.1-9.7) -6.6 (-25.9-7.2) 0.475 Independent t-test
Operative approach 0.090 Fisher’s exact test
Extensile lateral approach 7 (63.6) 11 (100)
Mini open approach 4 (36.4) 0(0)
Bone graft 5(45.5) 6 (54.5) 1.000 Chi-squared test
Union (wk) 11.3 (8-15) 10.8 (9-13) 0.834 Independent t-test
Follow-up periods (mo) 31.3(18-72) 38.0 (20-83) 0.469 Mann-Whitney U-test
Worker’s compensation board 5(45.5) 3(27.3) 0.659 Fisher’s exact test
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Table 2. Clinical Outcome Results of Complete Study Group

VA F7HE St Yo R vl SRAFFL]ueHe] S
H-52H 715387} 7]Z(American Orthopaedic Foot and Ankle
Society ankle-hindfoot functional scale, AOFAS score)” A|Z+ A+
A H & EE A2 (visual analogue scale pain score, VAS score),? 2]
5 o 2 2R} U 55 ARSI tid 2R B
AN peERE 27 oY, 12709 9 opR|ah 2A] AlE] 4 1874
4 o]/h)e] AOFAS <= 9 VAS F45 f3sto] 24519 e
AOFAS 420 7% 82} g7} A] 55 2ol 404, 715 -2l
508, SHE-S5F FEo 1080] WigEo & 1008 o=
=] Lo PSTATRS] -9 AZsh ¥ o] ol s W
99 Q]9 259 =(68)2 AL o] UES T o =2 5HY
}, 32} gEE2 0] 749 AOFAS H4-E 7522 03 ol4ke] 4
- o9 UHE, 80 oY B9 T, 104 oY B¢ EE, 10
A olake] 4 BukEo) v 7HA| 2 23] Fristich” $kxt
9] 7l 7 O T o]L] Q] thE Re19] FuF &4o] Axt
of FF= UA|A] T TEHFof F3tste] FA45 Algstlch

SAA £4-2 IBM SPSS Statistics ver. 21.0 for Windows (IBM
Co., Armonk, NY, USA)E ©|-&5to] A|gstict. dE, 29 &,
24 A, SEE S, e Y, S04 of A BY 4
& o5, 2Ae] g 5o ¥y W= 7Y vlko met 5
Hop 22 7t Rl=E 7= 50 Sl % chi-square test
5, 550 22 7|t Y1 =& 7HR = o] shuete EAfiok= A
. Fisher’s exact test= A| g4 5to] BA519 00 Lho], < 7 Bohler
7}, a7 9] AIRE 53 717E, AOFAS <, VAS &4> 59

4 a1,
A4 Wt B AHE A

o

ook

Statistical method

Assessment ORIF group (n=11)
AOFAS

6 months 71.9+9.0

12 months 75.2+7.4

>18 months 76.3+11.7
VAS

6 months 38.2+18.6

12 months 29.6+16.2

>18 months 28.0+18.4
Patient satisfaction

Excellent 1(9.1)

Good 5(45.5)

Fair 0(0)

Poor 5 (45.5)

PSTA group (n=11)

71.6+£5.3 0.932 Independent t-test
76.5+4.5 0.634 Independent t-test
80.5+4.6 0.795 Mann-Whitney U-test
36.9+10.5 0.845 Independent t-test
31.1£9.8 0.802 Mann-Whitney U-test
23.4+10.0 0.986 Mann-Whitney U-test
0.008 Fisher’s exact test

1(9.1)

5(45.5)

5(45.5)

0(0)

Values are presented as mean+standard deviation or number (%). ORIF, open reduction and internal fixation; PSTA, primary subtalar arthrodesis;
AOFAS, American Orthopedic Foot and Ankle Society; VAS, visual analogue scale.
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Table 3. Clinical Outcome Results of Secondary Subtalar Arthrodesis and Primary Subtalar Arthrodesis

Assessment SSTA group (n=5) PSTA group (n=11) Statistical method
AQFAS score

6 months 66.0+8.4 71.6+5.3 0.121 Independent t-test

12 months 69.0+6.3 76.5+4.5 0.017 Independent t-test

>18 months 63.3+5.4 80.5+4.6 0.000 Independent t-test
VAS score

6 months 51.8+13.8 36.9+10.5 0.032 Independent t-test

12 months 45.0+6.2 31.1+£9.8 0.012 Independent t-test

>18 months 49.0+5.0 23.4+10.0 0.000 Independent t-test

Values are presented as mean+standard deviation. SSTA, secondary subtalar arthrodesis; PSTA, primary subtalar arthrodesis; AOFAS, American

Orthopedic Foot and Ankle Society; VAS, visual analogue scale.

dependent t-testS, FE2EE th2X] 9= 7492 Mann—Whitney
U-tests Al3oto] 2451 Tt ZF 0] BAIA 241 ol of
S| A= Table 1-30] FA|5FE. 20 p-valueZ} 005 0]9H1 H2-=
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(Table 1).
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o] 71.9+9.04, PSTAT-0] 71.6+534 0% 20 (p=0932) 1274
Y ZAJo A= ORIFE©] 7524744, PSTAT-0] 76.5+4.5%0]%1
CHp=0.634). OFA18F S=A]of A= ORIFZO A 763+ 11,74, PSTA
ToIA 805+4.6F 22 PSTATOIA A o2 £2 H4E o

ot M
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0-15%) 2yto] 322 (0-5%)2 LrERton] o]o] 3R B 105
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o] 5011(45.5%), B& 501(45.5%), BT 00| (0%) 5 B9o0], A
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ERTHp <0.05) (Table 3, Fig. 2). 7H4 Q1 ORIFT9] HE 522
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Figure 1. Clinical outcome results of complete study group. ORIF, open
reduction and internal fixation; PSTA, primary subtalar arthrodesis;
AOFAS, American Orthopedic Foot and Ankle Society; Last FU, last
follow-up; VAS, visual analogue scale.
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Figure 2. Clinical outcome results of secondary subtalar arthrodesis
and primary subtalar arthrodesis. SSTA, secondary subtalar arthrodesis;
PSTA, primary subtalar arthrodesis; AOFAS, American Orthopedic Foot
and Ankle Society; Last FU, last follow-up; VAS, visual analogue scale.
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Table 4. Postoperative Complications of Each Group

Complication OTLF:%:O )UD PS(-:;A=?|:|(;UD
Symptomatic subtalar osteoarthritis 5 (45.5) -
Sural nerve injury 3(27.3) 2(18.2)
Plantar bony prominence 0(0) 2(18.2)
Varus deformity 0(0) 19.1)

Values are presented as number (%). ORIF, open reduction and internal
fixation; PSTA, primary subtalar arthrodesis.
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ORIF versus PSTA for Sanders 4 Calcaneal Fractures
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