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Purpose: To arthroscopically assess the pattern and extent of intra-articular damage associated with
ankle fractures. Type of Study: Prospective case series. Methods: From 1989 to 1998, 48 consec-
utive patients with acute unstable ankle fractures underwent ankle arthroscopy followed by reduction
and internal fixation. In addition, all injuries were categorized by specific osseous, ligamentous, and
articular pathology, based on clinical and arthroscopic examination. Whenever possible, the fractures
were classified according to Lauge-Hansen and Danis-Weber schemes. Results: Traumatic articular
surface lesions (TASLs), including chondral defects and osteochondral lesions measuring greater
than 5 mm in diameter, were identified in 30 of the 48 ankles (63%), with 11 lesions localized to the
tibia and 19 noted on the talus. The tibial lesions were at the posterior syndesmotic ligament insertion
in 6 cases, at the anterior capsule origin in 3 cases, and at the central articular surface in 2 cases. Of
the 19 talar lesions, 15 involved the medial dome and 4 involved the lateral articulation. TASLs of
the talus in this series were uniformly unstable or displaced and virtually devoid of subchondral bone,
precluding satisfactory internal fixation. Of the 10 pronation-external rotation fractures, 7 had
articular surface defects with 5 involving the medial and 2 the lateral dome. Ten of the 24
supination-external rotation or Danis-Weber B fractures were found to have TASLs of the talus, 9
medial and 1 lateral. Nine of 12 fractures with syndesmosis disruptions sustained full-thickness
damage to the talar chondral surface (P � .01). Conclusions: Ankle fractures have a high incidence
of concomitant intra-articular pathology with syndesmosis disruption portending a particularly high
risk of articular surface injury to the talar dome. Arthroscopy is a valuable tool in identifying and
treating intra-articular damage that would otherwise remain unrecognized and may provide prog-
nostic information regarding the functional outcome of these injuries. Key Words: Ankle—Arthros-
copy—Fractures—Osteochondral lesions—Open reduction—Percutaneous osteosynthesis.

The improved functional outcome following a
fracture of the ankle in the latter half-century has

emphasized anatomic restoration of the ankle joint and
mortise.1-3 Residual problems, including chronic pain,
arthrofibrosis, recurrent swelling, and perceived insta-
bility, continue to occur unpredictably in the setting of
significant ankle injury. The cause of such poor out-

comes is unclear, yet may be related to occult articular
trauma.4-7 The clinical result, then, may reflect not
only a suboptimal reduction, but also a concomitant
chondral injury.8 The pattern and extent of articular
injury associated with acute ankle fractures have not
previously been comprehensively evaluated because
thorough inspection of the articular cartilage and intra-
articular ligaments was not possible, even with classic
open reduction and internal fixation.

With advanced video fiber optics, small-joint instru-
mentation, and improved joint distraction methods,
ankle arthroscopy has become a safe and effective
technique to address various pathologic conditions
involving the tibiotalar joint. Ankle arthroscopy is
useful as both a diagnostic and therapeutic procedure
and, consequently, the clinical indications for opera-
tive ankle arthroscopy have expanded.9 Ferkel and
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Orwin10,11 have documented the value of ankle arthro-
scopy in evaluating and treating ankle fractures. In
acute injuries, ankle arthroscopy allows careful exam-
ination of the chondral surfaces of the talus, tibia, and
lateral malleolus, as well as the capsular and intra-
articular ligaments. Moreover, in the less displaced
fracture, arthroscopy may facilitate reduction and in-
ternal fixation of the articular fragments.10-14

The purpose of this study was to document arthro-
scopically the prevalence of intra-articular pathology
in patients with acute ankle fractures. The articular
surface lesions (chondral and osteochondral defects)
and ligamentous injuries were subsequently evaluated
in consideration of the fracture morphology enabling
us to propose suggestions for arthroscopic interven-
tion following ankle fractures.

METHODS

Patient Demographics

From 1989 to 1998, 48 consecutive patients with
acute unstable fractures of the ankle underwent ankle
arthroscopy followed by open reduction and internal
fixation. In no case did customary preoperative antero-
posterior, lateral, and mortise radiographs of the in-
jured ankle reveal an osteochondral fracture. There
were 19 female patients and 29 male patients. The
mean age at injury was 35 years (range, 12 to 77
years). The mechanism of fracture involved a fall in
34 patients, a motor vehicle collision in 3, and a
sporting activity in 1 (6 in football and 1 each in
surfing, skiing, wrestling, hockey, and dodgeball). The
interval from injury to surgery averaged 7 days (range,
1 to 26 days), varying dependent on referral delays or
excessive swelling. There were 23 right and 25 left
ankle fractures; no bilateral injuries were encountered.
None of the patients had previous ankle disability.

Fractures were classified radiographically by both
the Lauge-Hansen15,16 and Danis-Weber17,18 schemes.
Fracture configurations such as triplane, Tillaux, and
isolated medial malleolus fractures that failed classi-
fication were anatomically described. Additionally, all
injuries were categorized by specific osseous, liga-
mentous, and articular pathology based on clinical and
arthroscopic examinations.

Surgical Technique

The operative procedure was performed under gen-
eral, spinal, or epidural anesthesia. The patient was
positioned supine with a padded bolster placed under
the ipsilateral hemipelvis. A thigh holder was used to

facilitate hip flexion of 50° to 60°. A proximal pneu-
matic tourniquet was applied in all cases, yet was not
inflated unless excessive bleeding prohibited adequate
visualization. A radiolucent table was used to permit
fluoroscopic evaluation if indicated during the case.
Ankle distraction was achieved by gravity alone or by
manual traction on a clove-hitch strap.9

Following sterile preparation, surface anatomy was
carefully outlined. In the swollen ankle, more care and
time is necessary to delineate the important structures.
Standard anteromedial, anterolateral, and posterolat-
eral portals were made as previously described.19 A
2.7 mm, 30° short arthroscope was used; motorized
arthroscopic resectors and burrs, basket forceps, cu-
rettes, and Freer elevators were used as needed. After
the joint had been entered, the hemarthrosis and frac-
ture debris were evacuated by copious irrigation, care-
ful shaving, and gentle curettage. Gravity inflow-
outflow was used. The entire joint was inspected
systematically using the 21-point examination, with
visualization from both anterior and the posterior por-
tals in all cases.20 Articular surface and ligamentous
lesions as well as loose bodies were noted.

Chondromalacia was graded as described by Outer-
bridge21 and unstable chondral flaps were debrided.
Free chondro-osseous fracture fragments were re-
moved. Articular surface lesions were assessed for
degree of injury and stability. Fragments devoid of
bone were excised at the discretion of the senior
author and the fracture bed gently abraded or percu-
taneously drilled with a Kirschner wire, if there were
concerns about vascularity to the site. Intra-articular
ligament integrity and syndesmosis stability were also
evaluated arthroscopically. Ligament tears were doc-
umented and debrided when appropriate.

Percutaneous manipulation of fracture fragments
under direct visualization was performed using fluo-
roscopy as needed. If arthroscopically assisted reduc-
tion of the medial malleolus or distal tibia fracture was
successful, cannulated screw fixation under fluoro-
scopic control was undertaken without open exposure
of the fracture site. Caution was exercised to protect
and expose as necessary regional neurovascular struc-
tures, such as the saphenous vein or nerve and super-
ficial peroneal nerve branches. If the fracture mor-
phology precluded arthroscopic reduction, open
reduction and fixation were then performed. The ar-
throscope was subsequently used to confirm anatomic
reduction of the articular fracture fragments. The joint
was again irrigated and portals closed with cutaneous
sutures.

Postoperatively, the ankle was routinely immobi-
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lized in a posterior splint or cast for 2 weeks. A
removable splint was provided subsequently for 2
weeks and directed-active and active-assisted range-
of-motion exercises introduced. Weight bearing was
not permitted in the initial 4 postoperative weeks. At
1 month, progressive weight bearing to tolerance was
initiated with the limb in a short leg cast or brace
dependent on fracture stability and patient compliance
and continued until satisfactory fracture healing.

Statistical Analysis

Patient demographics, fracture classification, and
associated ligamentous injuries were correlated with
articular surface damage. Statistical comparisons
among noncontinuous parameters were performed us-
ing �-square analysis. Paired comparisons among con-
tinuous variables were performed using the Fisher
exact test. Significance level (�) was selected as
P � .05.

RESULTS

Intra-articular pathology identified at arthroscopy
included chondromalacia and articular surface lesions
of the tibial plafond and talus, free osseous or chon-
dro-osseous bodies, and intra-articular and capsular
ligament tears (Table 1). Chondromalacia was identi-
fied in 9 of the 48 ankles. Three ankles had grade I and
3 had grade II-III chondromalacia of the talar dome.
One ankle had grade I changes on the central tibial
plafond; 2 had grade I injury to both articular surfaces.
Fracture debris and hemarthrosis were noted in virtu-
ally all cases and cleared with lavage and gentle
debridement. Free fragments requiring operative ex-
traction were noted in 13 ankles. Traumatic articular
surface lesions (TASLs), including chondral defects
and osteochondral lesions measuring greater than 5
mm in diameter, were identified in 30 of the 48 ankles
(63%), with 11 lesions localized to the tibia and 19
noted on the talus. Excluded were intra-articular ex-
tensions of metaphyseal or epiphyseal fractures, such
as Tillaux or triplane. Tibial lesions were at the pos-
terior syndesmotic ligament origin in 6 cases, at the
anterior capsular insertion in 3 cases, and at the central
articular surface in 2 cases. Of the 19 talar lesions, 15
involved the medial dome and 4 involved the lateral
articulation. TASLs of the talus in this series were
uniformly unstable or displaced and virtually devoid
of subchondral bone precluding satisfactory internal
fixation (Fig 1). No significant statistical associa-
tion was identified between individual patient demo-

graphic parameters (including age, sex, injury side, or
mechanism) and intra-articular pathology. There were
no untoward effects of fluid extravasation in any case.

Under the Lauge-Hansen classification, 24 injuries
were supination-external rotation (SER), 10 were
pronation-external rotation (PER), 5 were supination-
adduction (SAD), and 4 were pronation-abduction
(PAB). According to the Danis-Weber system, 2 frac-
tures were type A, 24 were type B, and 11 were type
C. One triplane and 4 Tillaux fractures were unclas-
sifiable in either scheme along with 6 isolated medial
malleolus fractures not classified by Danis-Weber cri-
teria.

The incidence of TASLs of the talus was highest in
fractures that disrupted the distal tibiofibular syndes-
mosis. Of the 10 PER fractures, 7 had unstable or
displaced talar TASLs, 5 involving the medial and 2
the lateral articulation. A lateral talar dome TASL was
identified in the sole PAB3 fracture in the series (Fig
2A). Thus, of the 1 Danis-Weber C fractures, 8 sus-
tained full-thickness talar articular damage (Fig 2B).
Additionally, the only SER or B injury with an unsta-
ble syndesmosis requiring fixation had a medial talar
TASL. Therefore, 9 of 12 fractures with syndesmosis
disruptions sustained a documented talar chondral de-
fect. The statistical association between syndesmosis
disruption and a talar articular lesion was highly sig-
nificant (P � .01).

Ten of the 24 SER or Danis-Weber B fractures were
found to have talar TASLs, 9 medial and 1 lateral (Fig
2B). One of the 5 SAD and 1 of the 4 PAB injuries had
medial and lateral dome TASLs, respectively. No
TASLs of the talus were found in the 2 Danis-Weber
A, 1 triplane, or 4 Tillaux fractures. Of the 36 ankles
with a clinically stable syndesmosis, 10 had talar
TASLs; 9 of these fractures were SER injuries.

A medial malleolus fracture or deltoid ligament
disruption, irrespective of injury classification, did not
appear to predispose or protect from articular chondral
injury (P � .9). A TASL of the talus was noted in 13
of 31 cases with either fracture of the medial malleo-
lus fracture or disruption of the deltoid ligament and in
6 of 17 injuries with no medial injury. Furthermore, an
isolated or combined fracture of the medial malleolus
was not in itself associated with a higher incidence of
talus lesions (P � .7). Only 4 of 12 cases with a
fractured medial malleolus had an arthroscopically
identified TASL of the talus compared with 15 of 36
injuries with an intact medial malleolus.

Articular surface lesions of the lateral talar dome
were relatively more common following pronation
than supination injury mechanisms. Lateral talar
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TASLs were identified in 3 of 14 Lauge-Hansen pro-
nation fractures. In contrast, only 1 such lesion was
noted in 29 supination injuries. This association ap-

proached yet did not attain statistical significance
(P � .09).

TASLs of the tibia were identified in the central

TABLE 1. Intra-articular Pathology Identified at Arthroscopy

Case
No.

Lauge-Hansen
Class*

Danis-Weber
Class

Medial
Malleolus
Fracture

Articular
Surface Lesion

Talus

Articular
Surface Lesion

Tibia
Chondromalacia

(Grade)
Ligament

Tear†
Loose
Body

Internal
Fixation‡

1 SER B no none none Talus (II) S none LM
2 SER B no Lateral none none none none LM
3 SER B no none Posterior none none none LM
4 SER B no none Anterior none none none LM
5 SER B no none none none D none LM
6 SER B no Medial none none D none LM
7 SER B no Medial none none D none LM
8 SER B no none Posterior none S none LM
9 SER B no none none none S yes LM

10 SER B no Medial none Tibia (I) D/S none LM
11 SER B no none none none D/S none LM
12 SER B no none none Talus (I) D/S yes LM
13 SER B no Medial none none D/S none LM/S
14 SER B no none none Talus/Tibia (I) D none LM
15 SER B no none none none D none LM
16 SER B no Medial none none D none LM
17 SER B no none Anterior none D/S yes LM
18 SER B no Medial none Talus (I) S none LM
19 SER B no none none none D none LM
20 SER B no none none none D/S yes LM
21 SER B no Medial none none D yes LM
22 SER B yes Medial none none none yes MM/LM
23 SER B yes Medial none none none yes MM/LM
24 SER B yes none none none none none MM/LM
25 PER C no none Posterior none S none LM/S
26 PER C no Lateral none Talus (III) D/S/ATFL none LM/S
27 PER C no Medial none none S none LM/S
28 PER C no Medial none none D/S none LM/S
29 PER C no none Posterior none D/S none S
30 PER C no Medial none none D/S yes S
31 PER C no Medial none Talus (II) S yes S
32 PER C no Medial none none S yes S
33 PER C yes Lateral none none S none MM/S
34 PER C yes none none Talus/Tibia (I) S none MM/LM/S
35 SAD NA yes Medial none none S none MM
36 SAD A yes none none none none yes MM
37 SAD NA yes none Central none none none MM
38 SAD NA yes none none none none yes MM
39 SAD A no none none none D none LM
40 PAB NA yes none Central none N yes MM
41 PAB NA yes none Anterior Talus (I) ATFL none MM
42 PAB NA yes none none none none none MM
43 PAB C no Lateral none none S none LM/S
44 TILLAUX NA no none none none none none Ant Tubercle
45 TILLAUX NA no none none none none none Ant Tubercle
46 TRIPLANE NA no none none none none none Distal Tibia

*SER, supination-external rotation; PER, pronation-external rotation; SAD, supination-abduction; PAB, pronation-abduction.
†S, syndesmotic ligaments (including anterior and posterior inferior tibiofibular ligaments); D, deltoid ligament; ATFL, anterior talofibular

ligament.
‡LM, lateral malleolus plate osteosynthesis; S, distal tiobiofibular syndesmosis screw fixation; MM, medial malleolus screw fixation.
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articular surface in only 2 cases: 1 SAD and 1 PAB
injury. Peripheral tibial TASLs were essentially in-
complete osteochondral avulsions of the posterior
inferior tibiofibular ligament origin in 6 cases and
the anterior capsule in 3 cases. All 6 posterolateral

tibial TASLs were identified in external rotation
injuries (SER, PER, or Tillaux). Concomitant syn-
desmosis ligament tearing was identified arthro-
scopically in 3 of the 4 adult posterolateral tibial artic-
ular lesions (Table 1). However, an incompetent

FIGURE 1. Medial dome TASL of the talus in a Lauge-Hansen SER
or Danis-Weber B fracture (case 10). (A) Preoperative anteroposterior
radiograph and (B) arthroscopic appearance of a right ankle viewed
anteromedially (OLT, osteochondral lesion; Ta, talus). (C) Simulated
mechanism. Note that the chondral fragment with minimal subchon-
dral bone was sheared from the talar surface, creating a full-thickness
articular defect on the medial dome. An osseous defect was not
apparent on roentgenographic views. (Reprinted with permission.11)
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syndesmosis complex was not significantly related to
tibial articular damage (P � .9).

Visualized intra-articular ligament injuries were in
general consistent with the fracture mechanism as de-
scribed by Lauge-Hansen. Of the 24 SER fractures, 10
had sustained at least partial interstitial disruption or
incomplete articular avulsion of the syndesmotic liga-
ments with damage visualized in both the anterior and
posterior inferior tibiofibular ligaments (Fig 3). Only 1
SER injury had an unstable syndesmosis necessitating
fixation. In all PER fractures and the sole PAB3 injury,
a disrupted and unstable syndesmosis ligament complex
was documented arthroscopically and clinically with the
application of an external rotation stress at the foot. In
only 20% of cases could the abnormal pathology seen at
arthroscopy be identified at the time of ORIF.

DISCUSSION

Previously, the extent and type of intra-articular
damage in an acute fracture of the ankle was unclear.
This is one of the first prospective studies to show that
ankle fractures have a high incidence of concomitant
intra-articular pathology. Traumatic articular surface
lesions of the talar dome were noted in 10 of 24

Lauge-Hansen SER or Danis-Weber B injuries in this
series. Moreover, in Danis-Weber C fractures, articu-
lar lesions of the talus were noted in 8 of 11 cases.
Overall, 9 of 12 ankle fractures that disrupted the
integrity of the distal tibiofibular syndesmosis sus-
tained a full-thickness articular defect of the talus.
Concomitant medial malleolus fractures or deltoid lig-
ament tears did not correlate statistically with the
occurrence of such articular lesions. Talar dome le-
sions were medial in 15 and lateral in 4 cases. Prona-
tion injuries were associated with a 6-fold higher risk
of a lateral dome talar injury compared with supina-
tion injuries. This trend failed to attain statistical sig-
nificance, likely reflecting the relatively few lateral
talus lesions observed.

The precise mechanism producing TASLs of the
talus is not conclusively known. Based on our obser-
vations, more than 1 mechanism may be associated
with similar appearing lesions. Berndt and Hardy22

proposed torsional impaction as the principal force.
These investigators reasoned that, with the tibia inter-
nally rotated, forced dorsiflexion and inversion im-
pacted and compressed the lateral talar margin against
the medial articular surface of the fibula, resulting in a
shear force potentially displacing a lateral osteochon-
dral fragment. Conversely, with the tibia in external
rotation, plantarflexion and inversion impacted the
medial articulation of the talus against the posterome-
dial tibia, causing a shear force at the medial dome.

FIGURE 3. Torn posterior inferior tibiofibular ligament in Lauge-
Hansen SER or Danis-Weber B fracture (case 20) left ankle viewed
anterolaterally. Hemorrhage was apparent within the interosseous
membrane. The syndesmosis was clinically stable, requiring no
fixation (Ti, tibia; Ta, talus).

FIGURE 2. Incidence of TASLs of the talus categorized by frac-
ture classification. (A) Lauge-Hansen and (B) Danis-Weber. Note
particularly the significantly increased incidence of chondral dam-
age in injuries defined by syndesmosis disruption: Lauge-Hansen
PER or Danis-Weber C (P � .05).
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Yao and Weis23 suggested that lateral lesions were
caused by eversion with the ankle dorsiflexed and the
tibia internally rotated on the talus; medial lesions

were, then, produced by inversion with the ankle
plantarflexed.

Our data regarding the distribution of TASLs of
the talus with regard to injury mechanism are not
entirely concordant with those presented by Berndt
and Hardy or Yao and Weis. Clearly, no single
mechanism can explain each case. Unfortunately,
neither fracture classification used accurately ac-
counts for the relative tibiotalar flexion at the time
of injury. We found a preponderance of medial talar
dome TASLs regardless of fracture mechanism.
Pronation mechanisms were associated with an in-
creased incidence of lateral lesions. Perhaps pro-
nating the foot loads the lateral talar dome against
the lateral tibial plafond and medial fibula, pre-
disposing this site to initial compression and
shear forces producing an articular surface injury
(Fig 4). Interestingly, unstable syndesmosis injuries
were associated with a significantly high risk of
articular surface injury to the talar dome. In this
subgroup of patients, it is impossible to discern if
the TASL was produced instantaneously before or
after the syndesmosis was disrupted. Primary or
coupled rotational and translational forces must be
considered.

An external force imparted to the ankle joint
creates a shear stress on the articular surface. A
chondral or osteochondral fracture may occur along
this vector. The extent of injury depends on both the
magnitude and direction of shear. If the shear stress
is greater than the ultimate shear strength of bone
but less than that of articular cartilage, the chondral
surface momentarily deforms but remains intact as
the underlying bone fractures. However, if the shear
stress is greater than the ultimate shear strength of
both bone and articular cartilage, a complete and
potentially displaced osteochondral lesion occurs.24

A shear stress with a relatively large horizontal
component and small vertical component predomi-
nantly parallels the ankle joint surfaces. If this
stress exceeds the ultimate shear stress of articular
cartilage, an isolated chondral injury may be cre-
ated. In no case in our series did preoperative ra-

4™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™
FIGURE 4. Lateral dome TASL of the talus in a Lauge-Hansen
PER or Danis-Weber C fracture (case 26). (A) Proposed mecha-
nism (modified and reprinted with permission11). (B) Arthroscopic
photograph of a right ankle viewed anteromedially. Note the initial
localized compression and rotation moments and resultant shear
force causing the articular surface injury to the talus. Subchondral
bone was exposed over a considerable area of the lateral articula-
tion (Ta, talus; Ti, tibia).
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diographs suggest an osteochondral fracture. Ar-
throscopic findings showed that most articular
lesions were virtually devoid of subchondral bone.
The surface injuries identified represented consid-
erable chondral delamination alone or beyond the
circumference of the osseous injury. This is consis-
tent with an extensive horizontal shear component,
acting primarily in parallel to the talar articular
surface (Fig 1). Unfortunately, salvage of such frag-
ments by satisfactory internal fixation is not cur-
rently feasible.

Tibial TASLs were noted in 11 of the 48 cases.
Only 2 acute ankle fractures had central tibial articular
lesions, occurring each in adduction and abduction
injuries. No central lesion was identified in an external
rotation mechanism, possibly reflecting a relatively
greater degree of axial loading at the central plafond in
coronal plane injuries. The remaining tibial TASLs
represented incomplete articular avulsions of the an-
terior capsule or posterior inferior tibiofibular liga-
ment. All 6 posterolateral tibial TASLs were identified
in external rotation injuries (SER, PER, or Tillaux). A
concomitant intrasubstance syndesmosis ligament in-
jury was identified arthroscopically in 3 of the 4 adult
posterolateral margin TASLs. This latter finding cor-
relates the observations of Ogilvie-Harris and Reed25

who noted similar pathologic features in patients with
chronic isolated syndesmosis injuries, including tear-
ing of the posterior inferior tibiofibular ligament and
chondral fracture of the posterolateral portion of the
tibial plafond. An external rotation mechanism is most
consistent with this pattern of injury.

The purpose of our study was to document arthro-
scopically the incidence and location of occult intra-
articular injuries associated with acute ankle fractures.
Although few authors have addressed this subject,
Feldman26 recently reported a high incidence of artic-
ular surface pathology in such injuries. Of 15 extra-
articular ankle fractures in his series, 14 were catego-
rized as SER injuries and 1 classified as a PER injury.
Articular damage at arthroscopy was noted in 11 pa-
tients. Chondral fractures of the talar dome were
found in 7 patients and osteochondral lesions of the
tibia were identified in 4. Six patients had combined
articular injuries.

Without extended clinical follow-up, it is not pos-
sible to determine if early arthroscopic intervention
will minimize poor outcomes following ankle frac-
tures. Ideally, a prospective randomized study could
answer this. The concept, however, is intuitively ap-
pealing. The prognostic importance of traumatic artic-
ular lesions is unclear, although studies suggest such

injuries may be a source of refractory functional def-
icits.7,8 Optimal outcome of operatively treated ankle
fractures depends on an anatomic reduction. However,
an unrecognized concomitant chondral damage may
adversely influence the clinical result. Lantz et al.8

noted a 49% incidence of injury to the talar dome
articular cartilage in isolated malleolar fractures. De-
spite anatomic reduction and internal fixation, patients
with talar dome chondral injuries overall had signifi-
cantly diminished joint motion and function. Taga et
al.7 found chondral lesions in 89% of acute lateral
ankle ligament injuries examined arthroscopically.
Moreover, on follow-up evaluation of chronic lateral
ligament tears, 50% with chondral lesions greater than
half the thickness of the articular cartilage complained
of persistent pain.

Complete or partial tears of the anterior and poste-
rior inferior tibiofibular ligaments were noted arthro-
scopically in 22 of 48 cases, although only 12 of these
injuries were clinically unstable requiring syndesmo-
sis fixation. Previous reports have documented the
occurrence of syndesmotic pain25 and, in particular,
anterolateral impingement following ankle injury.27-31

Surgical exploration has identified hyalinized connec-
tive tissue extending from the anterior inferior tibio-
fibular ligament, entrapped in the distal tibiofibular
and talofibular articulations.28,31 Posteriorly, fibrosis
and damage to the posterior inferior tibiofibular liga-
ment, chondral fracture of the posterolateral plafond,
and disruption of the interosseous ligament have been
described.25 Given the marked incidence of arthro-
scopically visible injury to the syndesmotic ligaments,
this damage and subsequent fibrosis and inflammation
may account for such post-traumatic impingement
syndromes. In fact, the frequency of injury to the
anterior inferior tibiofibular ligament may be under-
estimated. Only 20% of the ligament is intra-articu-
lar.20 Consequently, injury to the extra-articular por-
tion may remain occult and predispose to later
symptomatology. Again, the effect of early debride-
ment is not yet known. Resection of intra-articular
pathology in the late convalescent period, however,
has proved substantially beneficial.25,27-30

Interstitial tears of the deltoid ligament were iden-
tified arthroscopically in 19 adult injuries without a
medial malleolus fracture. Ruptured ligament fibers
were debrided from the medial gutter before open
fixation of the fibula. At times, an interposed deltoid
ligament may impede reduction of the fibula or talus,
requiring a medial arthrotomy. Although uncommon,
the incidence of this circumstance has been reported.
Routine arthroscopic evaluation and debridement of
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the medial gutter may preclude the need for an open
medial approach to address interposed tissue. No pa-
tient in our study required a medial arthrotomy fol-
lowing intra-articular debridement in the setting of a
deltoid ligament rupture. Feldman,26 moreover, re-
ported the deltoid ligament infolded into the medial
gutter in 3 of 15 patients with extra-articular ankle
fractures evaluated arthroscopically. When present,
the deltoid ligament lesion was debrided to allow
anatomical reduction.

Given the high incidence of unstable articular
surface lesions, loose chondro-osseous bodies, and
in-
tra-articular ligament tears, early arthroscopic inter-
ventions may optimize healing and function. Our
recommendations for arthroscopic examination of
acute ankle fractures include all intra-articular and
extra-articular ankle injuries where the occurrence
of articular damage is probable. We have shown
that the likelihood of chondral lesions is highest in
injuries with an unstable distal tibiofibular syndes-
mosis, but it is not infrequent in other fracture
types. Certainly, ankle arthroscopy is indicated in
the context of a known displaced osteochondral
lesion.

Advantages of arthroscopic evaluation of acute
ankle fractures include minimal surgical trauma and
excellent visualization of the joint surfaces for as-
sessing and treating the articular surface damage.
The procedure also permits evaluation and debride-
ment of ligament tears and removal of loose debris
that may cause third body articular damage. Fur-
thermore, arthroscopic visualization may facilitate
reduction and internal fixation in certain fracture
patterns.10-14 Absolute contraindications include
open fractures, neurovascular injury, and severe
swelling. Arthroscopy should be performed with
caution in the acutely fractured ankle to avoid ex-
cessive fluid extravasation and compartment isch-
emia. In our experience, extravasation has not been
a problem when adequate inflow and outflow are
maintained. Only extended follow-up evaluation
can determine if early arthroscopic intervention will
improve clinical outcome. Nevertheless, arthros-
copy is a valuable tool in identifying and treating
intra-articular damage that would otherwise remain
unrecognized and may provide prognostic in-
formation regarding the functional result of these
injuries. The surgeon should have adept skills for
routine ankle arthroscopy before implementing
these techniques in fracture management.
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