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Postoperative Evaluation of Displaced Intra-articular Calcaneal Fractures by Computed Tomography

Woo-Sik Kim, M.D., Kwang-Kyoon Kim, M.D., Whan-Yong Chung, M.D., Woo-Suk Lee, M.D., Yong-Chan Kim, M.D.,
Taek-Soo Jeon, M.D., Dae-Hwan Kim, M.D., Seong-lin Cho, M.D., Chul-Mok Hwang", M.D.

Department of Orthopedic Surgery, Department of Radiology®, Konyang University College of Medicine

Purpose: The purpose of the present study was to define the factors that affect the treatment and clinical result of displaced calcaneal fracture
with use of the pre-operative and final follow-up computed tomography scanning.

Materials and Methods: Present study included the 17 patients(18 feet) whom we performed surgery for displaced intra-articular calcaneal
fracture at our institution between March 2000 and March 2002 and had a minimum follow-up of 12 months. For all patients, the Béhler's angle
and posterior facet incongruity were measured with computed tomography pre- and post-operatively. The Creighton-Nebraska Health
Foundation Assessment Scale for Fractures of the Calcaneus (CN scale) was used to evaluate the clinical results.

Results: Of all eighteen fractures, the clinical results were excellent in three (16.6%), good in six (33.3%), fair in six (33.3%), and poor in three
(16.6%). The Bohler's angle averaged 21°, 15°, 27°, 25° at final follow-up in each above clinical result group. The step-off averaged 1.0, 1.6, 3.9
and 6.0 mm and the average range of motion of the subtalar joint at final follow-up were 85, 76, 60 and 45% of normal. CT evaluation showed
intra-articular screws in the posterior subtalar joint in three (16.6%) of the eighteen fractures but their average clinical result was good (80.3
points).

Conclusion: The restoration of the congruity and range of motion of posterior subtalar joint are considered important factor that affect clinical
result.

Key Words: Calcaneus, Fracture, Joint incongruity, Computed tomography
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Fig. 1. Preoperative computed tomography (CT) show fracture line and step-off of the posterior subtalar joint.
(A) CT scan revealed a Sanders Type Il fracture.

(B) CT scan revealed a Sanders Type 111 fracture.
(C) CT scan revealed a Sanders Type IV fracture.
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Fig. 2. CT coronal section show postoperative reduction of the posterior subtalar joint.
(A) There is no significant irregularity of posterior subtalar joint (Step-off: <1.0 mm).
(B) There is moderate irregularity (Step-off: 1.0-2.0 mm) of posterior subtalar joint.
(C) The posterior subtalar joint was not reduced anatomically (Step-off: >2.0 mm).

Fig. 3. Method of measuring hindfoot movement. Pointer is fixed to the middle of the heel with the axis of the pointer in line with the
longitudinal axis of the tibia.

(A) Neutral position is marked.

(B) Inversion position is marked.

(C) Eversion position is marked.

(D) Degree of inversion and eversion is measured. In this case, inversion 20°, eversion 5° and total range of motion is 25°.
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Table 1. Creighton-Nebraska health foundation assessment scale EFH o3k kA 49§38 1= 11, T 140
for fractures of the calcaneus A= 1IBE 0|2tk 5a]9] Shxlo]A] =0k <2ako] gl ow.
Points NS A= Q95 g 2 (Gustilo Al 11B3)o] FHt
Pain (30 points) # 1el9k Al 2 23 WEA FHo] Fuke 20, 4 3 8%
Activity P4 Zdo] T 1o, W) viwky H2b £33 5
No pain when walking or ignores pain 15 o= 9 HF Z7 ZHo] Tuky 199tk F o]AlL 174
Mild pain when walking; takes aspiration 10 oA A 8EA Tt
Moderate pain when walking; takes codeine 5 222 A Sanders B-Fol A A N3 74, A N3-S 84,
Severe pain when walking; severe limitations 0 A IVEL 342 oAt Aap= 7} ol|lA] Wit 8114 (%ki),
Rest 7784 (1), 59.04 (EH)IUTh (Table 2). AZ3} #
No pain at rest or ignores pain 15 o] = AL 1.0 mm °]3ke] o) 4041 1.0 mmellA] 2.0 mm
Mild pain at rest 10 o]3h= 64, 2.0 mm =3 8oL oAF g;,]. 23+ 88.7
Moderate pain at rest 5  (%3), 8264 (43), 64.874 (B, = FAo] 20
Severe pain at rest 0 mm 23k 73} 2.0 mm o]3kel F& A 7&1} o glo] &
Activity (20 points) Ast o felgk Aol g HITH (p<0.001) (Table 3). 4
Unlimited walking and standing 20 A7} $5a 72 34 (16. 6%), % el (33.3%), BE 6
V\{[z;llz:l(r? f/;%]? blocks; stands intermittently for more 15 o (33.3%), £ 3] (33.3%)%1 L, 7} 9] Bohler 2& &=
Walks 1~5 blocks; stands 1/2 hr or less 10 AT ! 0%, 4, 0°3hat HF A Aol 217, 15%, 277, 257
Walks less than 1 block (indoors only) 2 A= ‘%‘% A Bl 85%, 76%, 60%, 4505
Cannot walk 0 Hde] F 442 1.0 mm, 1.6 mm, 3.9 mm, 6.0 mmS{Th

222 T BPH=O W oA AF Q
Range of motionT(ZO points) (Table 4). === -+ : S8 27 3651, 191 AT

25~30° = 80~100% 20 A 5 *ﬁﬂﬁi A5, o
25 — 60800t & £ 100 SR A0 WA A 2 FE 2
15~20° = 40~60% 10 o] =ZFH o}, AHA FHg o]gg I Fa I3 o]
10~15° = 20~40% A2 AFERem, YA 1= Fa 3 107195 A
0~10° = 0~20% 0 3 TF E5E0lINN, 25F AAST v 9 AW g
Return to work (20 points) A FAR AFE AT FE & Arts 93 %03@0111\1
Full time, same job 20 SEUAPE HEES B s olE 39 (16.6%)% 3, ©)E
Full time with restrictions 15 ds APl = B R eIt} (Fig. 4). Ji‘)r/\}gl
Full time, change job 10 WA WS e G Al SAIA el Alols
Part time with restrictions HolA| ggokrt (WHEHUES #EF 391 3t CN scale
Cannot work 80.3%1; ¥HEatA @2 w9 ¥4t CN scale 77.4%; p=
Change in shoe size (5 points) 0578). S Axtel ool fle Al s HEd o
No change 5 o] 3of|2 FAITHH AMAFIE F531907] Wil Ao AL
Change 0 sHth e ¢ ks 95 oA Bd U =2 {EA
Swelling (5 points) = 20 (111%)001 A i1, o]52] H4t CN scale 53.0
None 5 (B Hola A=sl &5 HeE 4o 36%AT
Mild 3
Moderate 2 il &t
Severe 0
Total score 100 HE T 24 As Y L dFol JFE vA =

i =
*A score of 90 to 100 points is considered an excellent result, 80 Sanol] Fete] ofe] Axpgel ofgh Bazh glou, ok =
to 89 points indicates a good result; 65 to 79 points denotes a go] H&= HEo] glgtt]l“evg““'l““”) OI—H S HW\VJ =
fair result, and 64 points or fewer denotes a poor result. 3 q
tFive degrees of eversion plus 25° of inversion equals a range of © =
motion of 30° glolsl=t| &9
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Table 2. Result compared by fracture type

st &t 253

Type of fracture Subtalar motion (% of normal)

Subtalar step-off (mm)

Result CN scale” (points)

Type Il (N=7) 72

Type Il (N=8) 69

Type IV (N=3) 47

24 2 Excellent 81.1
3 Good
2 Fair

2.8 1 Excellent 77.8
3 Good
3 Fair
1 Poor

5.0 1 Fair 59.0
2 Poor

*CN Scale is an abbreviation of Creighton-Nebraska Health Foundation Assessment Scale for Fractures of the Calcaneus

Table 3. Result compared by subtalar joint incongruity

Incongruity

Subtalar motion (% of normal)

Result CN Scale” (Points)

Anatomic (<1.0 mm) (N=4) 82

Nearly anatomic (1.0~2.0 mm) (N=6) 72

Non-anatomic (>2.0 mm) (N=8) 55

2 Excellent

2 Good

88.7 (Good)
1 Excellent 82.6 (Good)
3 Good
2 Fair
1 Good 64.8 (Poor)
4 Fair

3 Poor

*CN Scale is an abbreviation of Creighton-Nebraska Health Foundation Assessment Scale for Fractures of the Calcaneus

Table 4. Result compared by CN scale

CN Scale” Preoperative Bohler Final follow-up Bohler Subtalar motion Final foI_Iow-up
Angle (°) Angle(°) (% of normal) Incongruity (mm)

Excellent (N=3) 7 85 10

Good  (N=6) 0 76 16

Fair (N=6) 4 60 3.9

Poor (N=3) -30 45 6.0

*CN Scale is an abbreviation of Creighton-Nebraska Health Foundation Assessment Scale for Fractures of the Calcaneus
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Fig. 4. CT coronal section shows a surgical screw in posterior subtalar joint.
(A) Screw typically entered medial aspect of subtalar joint.
(B) The screw penetrated the posterior facet in another patient.

)k Bdw o] = Aol 20 mm ©]4 (Croshy$} Fitzgibbons A Jdde] Eleyd §igke] A48 HelY (Fig 5). olE 24
= A N1¥)% BF v 3 Ads ®Basigleh oM S @2d0] 20 mm olakell i Etekal Axdt ik
Asika} SenV e & F el T BYS o] g Ayl RS wd &% W9l 83t dute] glon, i &%
M A3y B o] Wt % wdwe] 5 @] 10 Wl 3ol tiste] 43 FA] Bohler Zhe] A, A
mm olgellon, 1 AR st A B 2] ¥ o 4 Ak, W o A=) S % =5 H3Y wst
A 2 Fods nasglth U E & S0 FE S wAE Ao AR Janzen T2 FE A5 A
T A B BEE o8 Al e F wdde Aks i F9E o8 ATl AEs ¥ E W
< @701 20 mm ol Aol A7l geigivial Bar o 9] 5o gl FastH, Bttt dals $0 wdue]
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Sl HAF B3 Aol JEE vAlE Ao raskgl o] dlget dAE flvkal Basiglon, 53] Al IVl
2 AgelM = S 5“401 20 mm ofslQl 290l A AT} =R AL 2o sk Aol oY) wiidl
7} CN scaleo] 735, 753 22 A7} Azaolsd], ool Ze= Huslglth & AgellAe Al V@A 237t 59.0
=7 Bohler 22 -37°, -15°%13L =% Bohler Zh2 26°, 40° How B, T AL 5.0 mmylon, #4d &5 1
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Fig. 5. CT coronal section shows degenerative change in subtalar
joint. Note osteophytes arising from lateral aspect of joint.
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