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Abstract
Objectives : The open reduction and internal fixation with calcaneal anatomical plate via subtalar arthroscopic
assisted minimal incision approach for displaced intra-articular calcaneal fractures is to verify if the method
can achieve the operation standard without any wound complication. Since the current standard operation
method (ELA) for intra-articular calcaneal fractures can achieve a good result but not without noticeable
wound complication. Furthermore, the minimal invasive operation (STA) still has some limitations of joint
reduction.
Methods : The radiologic data of Béhler’s angle, calcaneal length, height, and width, and posterior facet
residual stepping/gapping data were labeled to display the injury conditions. We collected and compared
the data of the pre-operation, post-operation, and uninjured calcaneal bone. We collected the Thai FAAM
clinical data three and six months after the operation. We collected the wound complication, time to
operation, length of the operation, and length of the hospital stay period data. All the data are collected from
the patients diagnosed with displaced intra-articular calcaneal fractures Sander classification IIA, IIB, III at
Bhumibol Adulyadej Hospital from April 1%, 2019 to December 31%, 2021
Results : From the post-operation data of twelve suitable candidates, the median (min, max) of Bshler’s angle,
calcaneal height, width, stepping, and gapping data in order are at 21.34 degree (16.64, 39.43), 39.78 mm
(34.91, 50.3), 36.41 mm (29.09, 42.51), 0 mm (0, 2.36), 1.62 mm (1.39, 3.32) which were significantly different
from the pre-operation data with P=0.002, 0.034, 0.003, 0.004, 0.002 in the same order. By comparing them
with the data from the uninjured one, the Bohler’s angle was still significantly different from the post-operation
with P=0.01. The calcaneal length, height, and width showed no significant differences compared to the
post-operation data. This method can achieve 66.67 % anatomical reduction, 25 % nearly anatomical reduction,
and 8.33 % approximately anatomical reduction. The Thai FAAM clinical data after three and six months
did have a significant difference only in the point of daily activity. There was no reported serious wound
complication. The average day to surgery was 18+6.34 days, the average length of the operation was
199.92+81.26 minutes and the average length of the hospital stay was 22.42+12.61 days.
Conclusions : From this study, we found that the operation performed well in terms of radiological and
clinical outcomes without any severe wound complication. This can be applied on operations for patients
diagnosed with displaced intra-articular calcaneal fractures (DIACF) type Sander IIA, IIB, and III. Still, the
length of operation must be reduced to be closer to the current method. With the constraints of small
sample size, length of the follow-up period, and the necessity to compare to more operational methods, more
experimental studies are needed to get a more accurate and reliable conclusion for future applications.
Keywords : subtalar arthroscopic assisted, minimal invasive surgery, displaced intra-articular calcaneal
fractures, Béhler’s angle.
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Characteristics Number Percentage
Sex (Male/Female) 9,3 75, 25
Age (Mean+S.D)) 46+10.77
Median (Min, Max) 48.50 (24, 58)
BMI (kg./m.?)
- Overweight (23-24.99) 5 41.67
- Obesity (>25) 7 58.33
- Mean+S.D.) 25.76+1.29
Smoking
- Non-smoker 12 100
- Smoker 0 0
Diabetes mellitus
- Absent 12 100
- Present 0 0
Sport activity
- Absent 10 83.33
- Present 2 16.67
Diagnosis (Sander classification)
- 1B 6 50
- [IAB 3 25
- [IAC 3 25
Days to surgery
<21 days 10 83.33
>21 days 2 16.67
Mean+S.D. 18+6.34
Median (Min, Max) 17.50 (10, 32)
Operation time
<120 Wil 0 0
>120 Wil 12 100
Mean+S.D. 199.92481.26
Median (Min, Max) 180.50 (130, 423)
Length of hospital stay
<14 % 4 33.33
>14 T 8 66.67
Mean+S.D. 22.42+12.61
Median (Min, Max) 21.50 (5, 43)
Severe wound complication
- Absent 12 100
- Present 0 0
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y v 6 [ 1 1 1 [N K% a
M99 2 LERINASWEAUSIH (Rafiological outcome) WFRUHUANNLANAIITENININDUUALHAIHIAAAILIS

Arthroscope assisted minimal incision approach

Parameter Bohler angle Calcaneal length Calcaneal height Calcaneal width CT scan CT scen
Median (MinMax) (Degree) (mm.) (mm.) (mm.) Posterior facet stepping | Posterior facet gapping
(mm.} (mm.;
Preoperative 12.23(3.66 , 38.67) 78.5 (67.64 , 90.02) 37.76 (29.80 , 46.84) 47.87 (31.22 . 524) 2.71(0,5.01) 3.19(2.21,861)
Postoperative (days 3) 21.34 (16.64 , 39.43) 77.89 (67.96 , 84.89) 39.78(34.91., 50.3) 36.41 (29.09,42.51) 0(0,238) 1.62(1.39,3.32)
Pvalue 0.002 0.388 0.034 0,003 0.004 0.002

a v Y o . . a a ] ] v a v | v Y ad
f197°9N 3 UHAINAANTAUSIR (Rafiological outcome) IFHUNAUANNLANENITININTS UNARAZHAINIAAAILID

Arthroscope assisted minimal incision approach

Parameter

Median (MinMax)

Béhler angle

{Degree)

Calcaneal length

(mm.)

Calcaneal height

(mm)

Calcaneal width

(mm.)

MNormal side

30.37 (21.8 , 39.29)

78.60 (68.33 , 8B8.63)

40.62 (35.89 , 47 .06)

36.77 (28.16 ,43.22)

Postoperative (days 3)

21.34 (16.64 , 39.43)

77.89 (6796 , 84.89)

39.78(34.91,50.3)

36.41 (29.09 , 42.51)

P-value

0010

0.814

0.480
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5197 4 LAAINASWEAIUARIHEN (Clinical outcome) FAAM Th #adW6iaa2833 Arthroscope assisted minimal

incision approach L/38UEUANNUANGITENIN 3 LABW WAL 6 Lhaw

Foot & ankle ability Time of evaluation P-value
Percentage Median (Min,Max) Postoperative 3 months Postoperative 6 months
Normal daily activity 60 (30,70) 90 (70, 90) 0.004
Normal sport activity 0(0,0) 60 (60 , 60) b

5Uf1 1 ANUITRIUNANIGA (a); Oblique skin incision (b); Subtalar middle portal

(c); Subtalar Anterolateral portal

g‘ﬂﬁ 2 AWEI2EN9 Subtalar arthroscopy (a); Pre-reduction posterior facet joint

(b); Post-reduction posterior facet
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gﬂﬁ 3 MNABENS Intraoperative fluoroscope alignment (a); Calcaneus lateral view

(b); Calcaneus axial view

31]‘7; 4 MNGREN9IDN1990 Parameter (a); Preoperative lateral view (b); Preoperative axial view
WHAIAY B=Bohler’s angle, L=Calcaneal length, H=Calcaneal height, W=Calcaneal width
(c); Postoperative lateral view (d); Postoperative axial view (e); Normal side lateral view
(f); Normal side axial view (i); Pre-Post operative CT scan semi-coronal 30 degrees view

(j); Pre-Post operative CT scan sagittal view
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MIENNAUROU LA AM TAILNALAE
Lﬂ%gﬂéf’a “L" vefi3unm “Extensile lateral approach”
Lﬂuﬂﬁmé’mmﬁﬂmwmﬁm masndlan S esasta

: U v :i [ U1 v % I3 1 L% ;id
LLa%%ﬂﬁ%@ﬂﬁ%mm%ﬂ\lﬂﬂw TAnasnsmsrdana
WA EINLNNZNTNT UL DI AN ALY NAIN
mandrathslizddny Wasnnvhsuanesaitiatosan
VBnasdarhann Smsdnmwunmndalaaadnauxe
00N (Minimal invasive surgery) TFpehaumvan
% v &
3NNIUdD “Sinus tarsi approach” mmimslm”waawmﬁ
W10A7IAWiELYN “Extensile lateral approach” dnme
WISNTAUIDILNALKNARGATREN enUNMIHNGR
aa z L% 1 U a U 1 U 1 = Z
59 mvl,mmﬁaLsmvl,mﬁmmamamamama‘mmg@ﬂ
1ssnle® Sevhlihingmaudasadnunisdeluas
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mAnsTWLNEsNTOE WWiiumsSestass
lalnunssuazrasanuidaaieidsaona1n anans
(ﬂlwhqm, @hg@qm 999 Béhler’s angle, calcaneal
height, calcaneal width, posterior facet stepping,
posterior facet gapping FUAN 12.23 BIFN (3.66, 38.67)
Wi 21.34 NN, (16.64, 39.43), 37.76 NN. (29.80, 46.84)
Wt 39.78 NN, (34.91, 50.3), 47.87 NN, (31.22, 52.4) Kt
36.41 Y. (29.09, 42.51), 2.71 ¥. (0, 5.01) 1 0 3.

[~

(0, 2.36), LAY 3.19 NN (2.21, 8.61) 1l 1.62 V. (1.39,
3.32) lasdanuuaneeae1afliad dumeaian
(P=0.002, 0.034, 0.003, 0.004, 0.002) SNNEAL

Ao ~ A v vy A @

WayhnmsReumeunsEgnEUNANIAILIAAL
wasANUMmYgNaWNTIUNGRENUT Bohler's angle
Hena (Aehgm, Mgeaa) Wil 21.34 296N (16.64,
39.43) DNFN LAY 30.37 896 (21.8, 39.29) Faglansdany
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length, height, width fanuuanaehsdises ey
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v L) % % U o v 1 L% % v
2aNN92090MUN WIUNBIGALALE AT e
laem Wasmnnuhisiheinsduiifiasde Sander
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classification IMAB H5zagiimsarneininulssanns 3
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