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Arthroscopic Assessment of Potential Intra—articular Ankle Injury in
Treatment of Ankle Fracture

Jung-Han Kim, Heui-Chul Gwak, Hyeong-Joo Lee*

Department of Orthopedic Surgery, Busan Paik Hospital, Inje University College of Medicine, Busan,
*Departmnt of Medicine, Recruit Training Center of the 8th Army Division, Republic of Korea Army, Korea

Purpose: The purpose of this study was to analyze the frequency and patterns of intra-articular lesions detected during ankle fracture

surgery using ankle arthroscopy.

Materials and Methods: Thirty patients (31 ankles) who underwent open reduction and internal fixation combined with ankle ar-
throscopy for acute ankle fracture at Inje University Busan Paik Hospital from June 2011 to September 2013 were evaluated. The ankle
fractures were classified according to the AO/OTA (AO Foundation and Orthopaedic Trauma Association) classification and the intra-
articular injuries were identified by ankle arthroscopy. Osteochondral lesions of the talus were divided into nine subtypes based on their
locations, and the ligament injuries were classified according to avulsion fracture and rupture.

Results: Using arthroscopy, abnormality in the distal tibiofibular ligament was found in 21 cases and osteochondral lesions and defects
of the talus larger than 5 mm were detected in 26 cases. Among ligament injuries, anterior inferior tibio-fibular ligament injury was
found in 14 cases, posterior inferior tibio-fibular ligament injury was found in two cases, deep deltoid ligament injury was found in three
cases, and deep transverse tibio-fibular ligament injury was found in five cases. The locations of the osteochondral lesions were on the
antero-lateral, antero-medial, centro-medial, centro-central, centro-lateral, and postero-lateral talus in 11, one, two, one, two, and nine

cases, respectively.

Conclusion: With early diagnosis and treatment arthroscopy performed at the time of intra-articular fracture surgery is expected to re-

sult in a good outcome.
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Figure 1. This figure shows fracture cases classified by the AO/OTA (AO
Foundation and Orthopaedic Trauma Association) fracture classification.
A3 infrasyndesmotic lesions with posteromedial fracture, B1: insolated
trans-syndesmotic fibular fracture, B2: trans-syndesmotic fibular frac-
ture with medial lesions, B3: trans-syndesmotic fibular fracture with
medial lesions and a Volkmann, C2: suprasyndesmotic lesions with
fibular diaphyseal fracture, multifragmentary, C3: suprasyndesmotic le—
sions with proximal fibular lesion.

Table 1. Ligamentous Injury in Each Type of the AO/QOTA Fracture Clas—
sification

Injured ligament B2 (n=6) B3 (n=12) C2 (n=8)
AITFL 3 8 3
PITFL 0 2 0
DDL 1 2 0
DTTFL 0 3 2
Total lesion 4 15 5

B2: trans-syndesmotic fibular fracture with medial lesions, B3: trans-
syndesmotic fibular fracture with medial lesions and a Volkmann,
(C2: suprasyndesmotic lesions with fibular diaphyseal fracture,
multifragmentary.

AO/OTA: AO Foundation and Orthopaedic Trauma Association, AITFL:
anterior inferior tibio-fibular ligament, PITFL: posterior inferior tibio—
fibular ligament, DDL: deep deltoid ligament, DTTFL: deep transverse
tibio—fibular ligament.
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Figure 2. Syndesmotic instability was found during arthroscopy of pa—
tient with right ankle Maisonneuve fracture. Fi: fibula, Ta: talus.
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Figure 3. (A) Ruptured deep deltoid liga-
ment and widened medial clear space
were found during arthroscopy of patients
with pronated-external rotated Il ankle
fracture. (B) Reduced gaps of the medial
clear space and fracture site were ob-
served after open reduction and internal
fixation. MM: medial malleolus.

Figure 4. (A) Osteochondral lesion was seen at the medial talar dome during arthroscopy of patients with right ankle fracture and dislocation. (B)
Cleared margin of cartilage was seen after debridement of osteochondral lesion. (C) Microfracture procedure was performed for osteochondral lesion
during arthroscopy. Ta: talus.

Table 2. Osteochondral Lesion of Talus in Each Type of the AO/OTA of, C3 262 AEHATHFig. 1). BEAZ Lows A9F 7
Fracture Classification H] olte] o)Ak 7o) 214 WA 1 = Y] ] oy B
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B2: trans-syndesmotic fibular fracture with medial lesions, B3: trans-
syndesmotic fibular fracture with medial lesions and a Volkmann,
(C2: suprasyndesmotic lesions with fibular diaphyseal fracture,
multifragmentary, C3: suprasyndesmotic lesions with proximal fibular
lesion. J_'_ ’é*
AO/QOTA: AO Foundation and Orthopaedic Trauma Association, OLT:

osteochondral lesion of talus.

o
off theh w7 AN & A7 Aol whe A £ 55
i3

www.jkfas.org



154

Vol. 19 No. 4, December 2015

A4 e A o= FH3te] SH | TR A= v A
2l 589 (contact stress)& HAxslalal o4 HE DS st
= Zolth, Z3E F-olA, W Ulo] thkst TRl digh &
A 2go] FHtEo] wbgE = Qlrhs AL 2 gzl Apdolgt

T 25 S T O Ao Buk £ 0@ =
e vl Egon, ol 2B 2] 257} g 2o va}
o Wi goldlel szol} nEd Aw T rjREe BAE =
B9] Ag o)8l glo] e ABE Helgy) o 47ty

[e]
o, Sk Sed BEe o

[

P
=
&
=
El
o
2,
k1
iy
P,L
S

% o uE

o,
[N
r_ﬂ,
i)
offt
(o
bu
o
et
ila}

o 2
o,
it
N

o
do oft o I
>
@
J
2 0
=
o W
24_1
2
b
>
©
o
i)
o o
=}
q,
2,

A2 288 754
Sorrento$} Mlodzienski®= 234 =24 &
=

LR e el e =

rr
=
(A

tlo
)
o
]
4
X0,
R

ol
s
b
ol
ol
N
=2
2
8
o

I
[o
o
z,
<l

o
e
(o
A
b
o
oo
H
it
ox,

e (r

rd

oy
N
h
o

o
,ﬂ
o
/)
o%
yo of
)
__>|’I_'4‘
b
oz
o
o
Ho
N
o
>,
ey

B

i
flo
W
3

okt
2o
L o
o i Lo
ko
o

g

[ mlo
o
o,
iy
rlo

ft §§

o
[

oX,
2
(o]
it
(
aes
rr
-4
b
o

ST S LA
2
s
y

32,

i & o

\

k
i)
=2
I
r
rbr
o
z o
N
o
>,
N
N
§2
[
=2
i1 o il
_}1_4
flo
iy
A
X

offt 1
>
2
N

R

TR =
[rt
o

I
S

N
o
o, J‘J
2l

it
2
2 o

(.

>

i)

QL

2

4y
o,

>
02‘:’
3

%
b
S o
> o L
>
b
_@ Sy
~
2 =
o %
w & o
o ok e
ok E ok
bt
-
jﬁl
O
i
)
K3
I
)
2
K
)

o mi M
T rlo jﬂl
o

,_I
IS
g Jm M
Lo N
ot g
L &
i)
=
lo,
ok,
R
2
[me)
o
re
rJ
oX,
tlo
b
N
ls
ol
il
32
v

i rlo

A AR

7 73,

&% M o] A& o B g E A=
ol thate] BZolut W, 2|27} 3 dshis FE = o] vt 79
o & &5 LT Aoz A4,

Sorrento®} Mlodzienski™= 3] 9] A-9]3] A <=4 A 48 oA &
%= A S-S ekl AARSE 23t S0 F 194|004 AF 2=
o] 45 Baskgivh, 28y s Al S S5k AlofellA
HE WE FFehe AL HA #AHS FEeh) o= Algk o)z}
, B AT = 26000014 AZ A= S B
Be &4 AE Boloy O 29t A Sl =
& oYUtk Thordarson 572 998 2] ¢ =3 FHxlo]

BE Astel sgolA AETe) 9 £ BAT T B

f

2
et
o
e
(o

o 87 AR ek it )i A 2
i sl Zei 2 gt Ho) Azl
ol wlAE ke Beelvldls Qe

2

ol i

>
O

[
3

e
oz
K3

o ro o
o\

th
2l
Qe o 2

ez

£ B S0 mE ALY £4o] Betow,
uglh. #47 A

mH i)

s

o m2 Mo o wH lo o

- < S

}-o

il

o

N

i

e &

Of

il

N

r ]
ol

=25

ol
2
w27
Jr
S
L=
e
)
B
Y,
o

-1

¢4 FH 3 Hintermann 57 E7F 27004 ohfgl 2
Al &%) sl Barst 3 AO/OTA 27/ A| CE oA 71 24 &
o] whAlo] =qtom, 3040 olat Bl 60Al| o) A bl
A A Q=) Egkehal B askelt), 2efu 2 dgte] Ag- ok
skl ogt 24 5 § 4 =4, 3)o-ofsHdE =1 4 B
@ SHA FHE EFe] RIETh Z9kANE 7 -3 o whe $Ato
F7F B2 ApolE Bt weba] F9 38 o AE et 9
-9 EAT S 5T 7 ik

B AT, Fat FA] 7Rl FgEA A e FrF BwA &
$A Ze Agtd o g AzEn 23 o B2 Fdle] g1 gl 3]
T FAI9 o3k HE7 AXFeke] vl o] ad Ao g Hel
t}.

7 =

HAe S3E 24 A FukE W) sl Rlde A58 5
Ao & &= Qe 2 wHog Sd 2 27) & Aol 2ol
Alggto M 7] Hetel] =g Hi= g o= Aztect

REFERENCES

1. Loren GJ, Ferkel RD. Arthroscopic assessment of occult intra-
articular injury in acute ankle fractures. Arthroscopy. 2002;18:
412-21.

2. Thomas B, Yeo JM, Slater GL. Chronic pain after ankle fracture:
an arthroscopic assessment case series. Foot Ankle Int. 2005;26:
1012-6.

3. Thordarson DB, Bains R, Shepherd LE. The role of ankle arthros-
copy on the surgical management of ankle fractures. Foot Ankle
Int. 2001;22:123-5.

4. Harper MC. Ankle fracture classification systems: a case for in-
tegration of the Lauge-Hansen and AO-Danis-Weber schemes.
Foot Ankle. 1992;13:404-7.

5. Lauge-Hansen N. Ligamentous ankle fractures; diagnosis and
treatment. Acta Chir Scand. 1949;97:544-50.

6. de Leeuw PA, van Sterkenburg MN, van Dijk CN. Arthroscopy
and endoscopy of the ankle and hindfoot. Sports Med Arthrosc.
2009;17:175-84.



Jung-Han Kim, et al. Arthroscopic Assessment of Intra-articular Ankle Injury

155

7.

8.

10.

11.

12.

13.

14.

Sung KS. Ankle arthroscopy: anatomy, portals and instrument. J
Korean Foot Ankle Soc. 2012;16:1-8.

Chu IT, Kim YS, Yoo SH, Oh IS. The incidences and locations
of osteochondral lesions of the talus in ankle fracture. | Korean
Orthop Assoc. 2004;39:494-7.

. Boraiah S, Paul O, Parker RJ, Miller AN, Hentel KD, Lorich DG.

Osteochondral lesions of talus associated with ankle fractures.
Foot Ankle Int. 2009;30:481-5.

Hintermann B, Regazzoni P, Lampert C, Stutz G, Gichter A. Ar-
throscopic findings in acute fractures of the ankle. ] Bone Joint
Surg Br. 2000;82:345-51.

Stufkens SA, Knupp M, Horisberger M, Lampert C, Hintermann
B. Cartilage lesions and the development of osteoarthritis after
internal fixation of ankle fractures: a prospective study. ] Bone
Joint Surg Am. 2010;92:279-86.

Taga I, Shino K, Inoue M, Nakata K, Maeda A. Articular cartilage
lesions in ankles with lateral ligament injury. An arthroscopic
study. Am ] Sports Med. 1993;21:120-7.

Bauer M, Bergstrom B, Hemborg A, Sandegard J. Malleolar frac-
tures: nonoperative versus operative treatment. A controlled
study. Clin Orthop Relat Res. 1985:(199):17-27.

Cedell CA. Supination-outward rotation injuries of the ankle: a

15.

16.

17.

18.

19.

20.

clinical and roentgenological study with special reference to the
operative treatment. Acta Orthop Scand. 1967:38 Suppl 110:1-
148.

Hughes JL, Weber H, Willenegger H, Kuner EH. Evaluation of
ankle fractures: non-operative and operative treatment. Clin
Orthop Relat Res. 1979,(138):111-9.

Klossner O. Late results of operative and non-operative treat-
ment of severe ankle fractures. A clinical study. Acta Chir Scand
Suppl. 1962;Suppl 293:1-93.

Choi GW, Choi WJ, Lee JW. Ankle impingement syndrome. ]
Korean Foot Ankle Soc. 2012;16:19-25.

Sorrento DL, Mlodzienski A. Incidence of lateral talar dome le-
sions in SER IV ankle fractures. | Foot Ankle Surg. 2000,39:354-
8.

Takao M, Ochi M, Naito K, Uchio Y, Kono T, Oae K. Ar-
throscopic drilling for chondral, subchondral, and combined
chondral-subchondral lesions of the talar dome. Arthroscopy.
2003:19:524-30.

Utsugi K, Sakai H, Hiraoka H, Yashiki M, Mogi H. Intra-articular
fibrous tissue formation following ankle fracture: the signifi-
cance of arthroscopic debridement of fibrous tissue. Arthros-
copy. 2007,23:89-93.

www.jkfas.org



