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Abstract

Background: Ankle fractures are one of the most common injuries managed by orthopedic surgeons. Although the
etiology of posttraumatic osteoarthritis in anatomically reduced ankle fractures is not completely known, several studies
suggest that undetected intra-articular pathology at the time of injury may play a role. The purpose of this study is to report
the operative findings of ankle arthroscopy as an adjunct to ankle fracture open reduction and internal fixation.
Methods: A retrospective review was performed of all ankle fractures treated consecutively at our institution by a
single surgeon from August 2010 to October 2019, which were found using Current Procedural Terminology codes. A total of
84 patients met our inclusion criteria for whom patient demographics and clinical history were collected. Pre- and post-
operative diagnoses from every operative report were noted as well as intra-articular intervention made during the time of
arthroscopy.

Results: The study included 49 men (58.3%) and 35 women (41.7%), with a mean age of 39.0 (range, 12-69; SD = 15.0)
years. Sixty-three patients (75%) had new diagnoses detected by the addition of ankle arthroscopy. The most common new
pathology seen arthroscopically were osteochondral lesions (n = 36, 41.9%) and posterior malleolus fractures (n = 28,
32.6%). Thirty-four patients had a total of 40 additional arthroscopic procedures in conjunction with their fracture
management. Complications were noted in |3 patients, with hardware removal (n = 8) being the most common (62%).
Conclusion: Ankle arthroscopy can act as a significant diagnostic and prognostic tool and can help address intra-articular
injuries without adding considerable cost or serious adverse events.

Level of Evidence: Level IV, retrospective case series.

Keywords: ankle fracture, ankle arthroscopy, arthroscopy assisted ankle fracture

Introduction suggest that undetected intra-articular pathology at the time
of injury may play a role."*!*?* Cartilage injury has been
confirmed at the time of arthroscopy-assisted fracture fixa-
tion in 60% to 80% of ankle fractures.!*!”!*23 In addition,
Adams et al® found an increase of proinflammatory cyto-
kines and matrix-degrading proteins in the synovial fluid
of acutely fractured ankles when compared to their uninjured
ankle. Further, this acute change in the synovial fluid was

Ankle fractures are one of the most common injuries man-
aged by orthopedic surgeons, occurring in 0.1% to 0.2% of
the population annually,” and can lead to posttraumatic
osteoarthritis (PTOA), which is a frequent cause of disabil-
ity.* Several studies with short- to intermediate-term
follow-up cite that 10% to 20% of patients have fair or poor
outcomes after open reduction and internal fixation (ORIF)
of ankle fractures.>*'>!® A 5-year follow-up study revealed
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found to lead to an intra-articular catabolic environment by
10 days after injury, which may further contribute to the
development of PTOA and may be prevented by an ankle
lavage.” Ankle arthroscopy has also been found to be more
sensitive in identifying syndesmotic disruption in Weber
B fibula fractures because of 3-dimensional assessment of
the syndesmosis.® Thus, ankle arthroscopy as an adjunct to
the management of ankle fractures can act as a diagnostic
and prognostic tool,?! aid in addressing intra-articular
pathology, and may play a role in the prevention of PTOA.

Despite these benefits, an evidence-based review of this
issue concluded that there was poor to fair evidence to sup-
port ankle arthroscopy at the time of ankle fracture fixation
and could not make a recommendation for or against it.'> In
addition, a national database study from 2005-2011 con-
cluded that only about 1% (313 patients out of 32 307) of
Medicare patients with ankle fractures were concomitantly
undergoing an ankle arthroscopy.' Although there are sig-
nificant potential benefits, surgeons may prefer not to
perform arthroscopy due to concerns regarding increased
cost, operative time, and increased complications such as
iatrogenic articular cartilage damage, soft tissue fluid extra-
vasation, superficial peroneal nerve injury, or compartment
syndrome to name a few.'>'”

The purpose of this study is to report the operative
findings of ankle arthroscopy as an adjunct to ankle fracture
ORIF. We hypothesized that ankle arthroscopy would serve
an important diagnostic and therapeutic role by detecting
intra-articular pathology that can be succinctly addressed
with minimal complications or additional cost.

Materials and Methods

After obtaining exemption from our institutional review
board for our retrospective study, data were collected. All
ankle fractures (n = 337) treated consecutively at our insti-
tution by a single surgeon from August 2010 to October
2019 were identified using the following ankle ORIF Cur-
rent Procedural Terminology (CPT) codes: 27814, 27822,
27823, 27792, 27766, 27827, and 27828. The criteria of
inclusion/exclusion for this study were as follows: (1) ankle
arthroscopy performed as an adjunct to the ankle ORIF,
(2) isolated acute ankle fracture treated within 6 weeks of
injury, (3) age <70 years, and (4) no history of previous
surgery of the ankle joint on the operative ankle. The ankle
arthroscopy CPT codes 29898, 29895, 29894, and 29891
were used to identify patients that had a concomitant ankle
arthroscopy at the time of fracture fixation.

Of the 337 patients we identified, 251 did not have a
concomitant arthroscopy. Reasons for not performing a con-
comitant ankle arthroscopy at the time of fracture fixation
included history of prior trauma and degenerative changes of
the ankle joint, open or grossly unstable injury precluding
arthroscopy, patient size (body mass index > 45), patient
limitations (baseline nonambulatory), patient comorbidities
complicating anesthesia and operative healing (American

Table I. Patient Demographics.

Gender, n (%)

Female

Male
Age, y, mean (range; SD)
Race, n (%)

35 (41.7)
49 (58.3)
39.0 (12-69; 15.0)

White 24 (28.6)
Asian I (1.2)
African American 3 (3.6)
Unspecified 56 (66.7)
Ethnicity, n (%)
Hispanic 19 (22.6)
Not Hispanic 47 (56.0)
Unspecified 18 (21.4)
Social history, n (%)
Tobacco use 12 (14.3)
Alcohol use 16 (19.1)
Comorbidities, n (%)
BMI >35 17 (20.2)
Diabetes mellitus 4 (4.8)
Immunosuppressive medications 2 (2.4)
Diabetic neuropathy I (1.2)
Peripheral vascular disease I (1.2)
Inflammatory arthritis I (1.2)
HIV/AIDS 0 (0)
ESRD 0 (0)
ESLD 0 (0)

Abbreviations: BMI, body mass index; ESLD, end-stage liver disease;
ESRD, end-stage renal disease.

Society of Anesthesiologists grade >4), and infrequently,
insurance or arthroscopy equipment failure and/or
unavailability.

Hence, our study was composed of 84 of the 337 patients
that met these criteria (25%) and underwent adjunctive
ankle arthroscopy at the time of ORIF of the ankle. Of the
84 patients in this study, 49 were male (58%) and 35 female
(42%), with a mean age of 39.0 years (range, 12-69;
SD = 15.0). Full patient demographic details are displayed
in Table 1.

Clinical Data Collection

Retrospective data collection was performed from review of
electronic medical records on 86 consecutive patients who
underwent ankle arthroscopy at the time of ankle ORIF. Two
patients were excluded because it was determined that they
were not acute fractures (>6 weeks from date of injury).
Patient records were reviewed to document the postoperative
course and any complications until the final follow-up visit.
Patient demographic data including age, gender, body mass
index, and social history were obtained. Clinical history that
may affect intra-articular pathology was also documented
(inflammatory arthritis, use of immunosuppressive medica-
tions, peripheral vascular disease, diabetes mellitus, diabetic
neuropathy, and comorbidities). Preoperative and postopera-
tive diagnoses from every operative report were noted as
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Figure 1. The positioning of the leg in a thigh holder as part of a
noninvasive stirrup traction device used for ankle arthroscopy.

well as any intra-articular intervention made during the time
of arthroscopy.

Operative Technique

Every patient included in the study underwent standard ante-
rior ankle arthroscopy prior to ankle ORIF using standard
anteromedial and anterolateral portal incisions. The patients
were taken to the operating room and following administra-
tion of regional anesthesia; the lower extremity was prepped
and draped in the usual sterile fashion. The thigh tourniquet
was placed prior to prepping and draping the patient but was
not inflated until the arthroscopy portion of the procedure
was completed and the thigh holder was removed. Preopera-
tive antibiotics were administered, and an operative timeout
was performed. During the arthroscopy portion of the pro-
cedure, each ankle was placed in external traction with the
lower extremity suspended in a thigh holder (Figure 1).
Because of the unstable fracture, mild distraction is often all
that is required using this noninvasive stirrup traction
method to allow for visualization and instrumentation of the
working space. A standard 21-point diagnostic ankle arthro-
scopy was performed'® in each patient followed by arthro-
scopic intervention if needed. If a focal full-thickness
articular cartilage lesion was noted, any unstable flaps were
debrided, the calcified cartilage layer was then debrided
from the base of the lesion and microfracture was performed.
Partial-thickness articular cartilage lesions underwent a deb-
ridement chondroplasty, removing any unstable flaps. After
removal of the thigh holder, the tourniquet was inflated and
the open reduction internal fixation part of the procedure
was performed.

Results

Fracture characteristics are given in Table 2; the most com-
mon fracture type was bimalleolar (47.6%). Twenty-seven

Table 2. Fracture Characteristics.

Ankle of injury, n (%)

Dominant 39 (45.9%)

Non-dominant 46 (54.1%)
Fracture type, n (%)

Weber B or C bimalleolar equivalent 6 (7.1%)

Bimalleolar 40 (47.6%)

Trimalleolar 19 (22.6%)

Unspecified 19 (22.6%)

Time from injury to surgery, d, mean (range; SD) 10.7 (0-57; 10.1)

Figure 2. Arthroscopic image depicting an osteochondral lesion
noted on the tibial surface of the joint.

(32.1%) patients required overnight admission to the hospi-
tal, whereas 57 (67.9%) patients were discharged on the
same day.

Sixty-three patients had a total of 86 new diagnoses
added after ankle arthroscopy. The most common addi-
tional diagnoses detected by arthroscopy and not known
to be present preoperatively were osteochondral lesions as
seen in Figure 1 and Figure 2 (n = 36, 41.9%) and poster-
ior malleolus fracture (n = 28, 32.6%). Table 3 lists all
additional pathology detected by including an arthroscopy
prior to open treatment. Thirty-four patients underwent 40
adjunctive arthroscopic procedures including partial syno-
vectomy, loose body excision, microfracture, and chon-
droplasty (Table 4). The average additional cost per case
associated with arthroscopy was $253.77.

Complications were noted in 13 of 84 patients (15.5%),
and 12 patients had a total of 13 reoperations as displayed in
Table 5. Hardware removal (HWR) for symptomatic hard-
ware was the most common complication (62%). All 8
patients with symptomatic hardware had pain laterally over
the fibular plate and screws, and their symptoms were
resolved following HWR. Three patients were noted to have
superficial peroneal nerve pathology, but 2 of the 3 had
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Table 3. Additional Diagnoses Found by Ankle Arthroscopy Prior
to Open Treatment.

OoCD 36
Posterior malleolus fracture 28
Loose body 14
Syndesmosis disruption 5
OCD and loose body |
Other 2
Total 86

Abbreviation: OCD, osteochondral defect.

Table 4. Arthroscopic Procedures Performed Prior to Open
Reduction and Internal Fixation.

Chondroplasty 19
Microfracture 17
Loose body excision I5
Partial synovectomy 7
Other |
Total 40

Table 5. Complications (n = 13).

Symptomatic hardware
SPN pathology
Nonunion
Infection
Additional surgery
Second operation
HWVR for symptomatic hardware
Reinjury
Revision for nonunion
1&D for Infection
Third operation
Repeat 1&D and HWR for infection

—— wom

)

Abbreviations: HWR, hardware removal; I&D, irrigation and debridement;
SPN, superficial peroneal nerve.

complete resolution of their symptoms by last follow-up.
Only 1 patient had a postoperative infection. This patient
initially underwent an irrigation and debridement (I&D) but
subsequently returned with a deep infection that was suc-
cessfully treated with a second 1&D and HWR requiring no
further treatment. One patient developed a nonunion and
required revision surgery. There were no malunions, and
no patients developed compartment syndrome.

Discussion

The standard ORIF treatment of ankle fractures have yielded
good to excellent outcomes in only 70% to 80% of patients.
Stufkens et al** published a systematic review of the litera-
ture and reported on 1822 patients with ankle fracture who
underwent traditional ORIF with a mean follow-up time of
5.1 years. Despite anatomic reduction, they found that only
79% of patients had good to excellent long-term outcomes

Figure 3. Arthroscopy image detecting an osteochondral lesion
noted in the medial talus.

that did not necessarily correlate to the severity of the frac-
ture. Egol et al® reported on a prospective study where they
followed 198 patients status post standard ankle fracture
ORIF and evaluated patient functional outcomes at a mini-
mum of 1-year follow-up. They found that after 1 year, 90%
of patients either had no limitations or limitations in recrea-
tional activities only and that 88% of patients had mild to no
ankle pain. Conversely, Ponzer et al*® reported functional
outcome data on 41 patients after standard ankle fracture
ORIF with 2-year follow-up. They noted that after 2 years,
only 36% (13 of 36) of patients had complete recovery, with
44% (16 of 36) reporting work-related problems and 61%
(22 of 36) claiming issues with sport activities. Overall, the
data vary as far as patient outcomes after standard ankle
fracture ORIF, but every study shows that there is room for
improvement. In addition, Lambers et al'® reported that 14%
of patients following ORIF of ankle fractures with syndes-
motic injury had osteochondral lesions on postoperative CT
assessment, the majority of which they felt would have been
amenable to treatment at the index surgery. Hintermann
et al'* reported the arthroscopic findings of a prospective
consecutive series of 288 ankle fractures where 79% were
found to have articular cartilage lesions. Hence, concomitant
intra-articular injuries are often present with ankle fractures,
and it is possible that they are a cause of poor outcomes
justifying the role of arthroscopy.

This desire for improvement motivated a novel strategy
of adding ankle arthroscopy as an adjunct to standard ankle
ORIF to help better assess and address intra-articular pathol-
ogy”! in addition to cleaning out the joint of proinflamma-
tory markers. Thordarson et al*® produced a small
prospective randomized study on the operative treatment
of malleolar fractures with or without ankle arthroscopy.
Nineteen patients with an average follow-up of 21 months
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were selected and randomized to either ankle fracture ORIF
or arthroscopy and ORIF. Nine patients were randomized to
the ankle arthroscopy and ORIF group, and 8 of them were
found to have articular damage to the dome of the talus via
arthroscopy. There were no identified outcome differences
between the 2 groups at final follow-up, and the 9 patients
with cartilage injury did not have significant intervention
addressing the joint pathology. Similarly, Fuchs et al''
reported on 93 patients with unstable ankle fractures. They
found that the 42 patients who underwent ankle arthroscopy
open reduction and internal fixation (AAORIF) had no
difference in Patient Reported Outcomes and Information
System (PROMIS) scores compared with the 51 patients
who underwent ORIF alone at 1-year follow-up. However,
they concluded that AAORIF should be performed over
ORIF alone when possible as it presents multiple benefits
with minimal complications while not adding a significant
amount of time to the case.

On the other hand, Takao et al*> published a prospective
randomized study of 72 patients with an average follow-up
of 3.5 years who had distal fibular fractures at the level of the
syndesmosis. The study compared patient outcomes with
AAORIF or ORIF alone. In the AAORIF group, arthroscopy
revealed osteochondral lesions in 73.2% (30 of 41) of cases
and tibiofibular ligament disruptions in 80.5% (33 of 41).
They had no complications in the AAORIF group, and
AOQOFAS scores were significantly higher in this group
(91.0) as compared to the ORIF group (87.6) (P = .01). The
study deduced that patients fared better when intra-articular
pathology was diagnosed and addressed with arthroscopy at
the time of ankle ORIF.

Similarly, our study revealed that 63 of our 84 patients
(75%) had intra-articular pathology that would have been
otherwise missed without the addition of ankle arthroscopy
prior to open fracture management. We found that the most
common new diagnoses added were osteochondral lesions
(n = 36, 42.4%) and posterior malleolus fracture (n = 28,
32.9%), both of which make a case for performing ankle
arthroscopy as an adjunct to ankle fracture ORIF even if this
added information is just for diagnostic and prognostic pur-
poses. We found that 34 patients (40.5%) had a total of
40 additional procedures performed during arthroscopy in
conjunction with their fracture management. The most
common procedures were chondroplasty and microfracture
for osteochondral lesions.

Regarding some of the perceived drawbacks of AAORIF,
we did not find the added setup nor the additional time for
arthroscopy burdensome, and the additional cost was around
250 dollars. Hence, we do not believe that these perceived
concerns outweigh the additional diagnostic information
gained by arthroscopy. As far as complications are con-
cerned, 13 patients were noted to develop complications and
8 (62%) of these were symptomatic hardware removal,
which we do not believe is attributable to the arthroscopy
component of the procedure. While one patient developed a
nonunion and another a deep infection of the lateral ORIF

incision, these complications were likely related to the injury
and/or ankle ORIF. There is no way to know whether the
3 patients who had SPN complications developed this as a
result of the nerve block, lateral arthroscopic portal place-
ment, or open fibula fracture exposure/fixation. However,
none of these patients had abnormal SPN findings preopera-
tively; hence, the SPN complications certainly resulted from
treatment of the ankle fracture. Of note, 2 of the 3 patients
did fully recover by their last postoperative follow-up. No
patients developed compartment syndrome.

Although this study did not include patient-reported out-
come data, we feel that it does contribute to the body of
evidence favoring anterior ankle arthroscopy at the time of
ankle ORIF. AAORIF contributed additional diagnostic
information and may have therapeutic benefit because
of treatment of occult intra-articular pathology. Hence, it
appears to be a practical option to consider particularly if
there is heightened concern for acute intra-articular pathol-
ogy such as in high-energy ankle fractures.?' The orthopedic
community is aware that the status quo of ankle fracture
management is leaving up to 60% of patients with poor to
fair long-term outcomes. Thus, we should do whatever we
can to improve these outcomes, address all pathology asso-
ciated with these injuries, prevent PTOA, and provide better
diagnostic and prognostic information to the patient.

Limitations

Limitations of this study include its retrospective design and
the potential biases that can result from using previously
recorded data from medical records. For instance, we were
not able to further classify the fracture patterns beyond what
is provided in Table 2 because many patients provided out-
side radiographs that were not kept at our facility. The lack
of a control group and patient-reported outcomes lessens its
clinical impact. In addition, this study was performed at a
private institution, and its findings may not be generalizable
to other settings.

Conclusion

The addition of ankle arthroscopy as a diagnostic and ther-
apeutic adjunct to open treatment of ankle fractures has a
low complication rate and can detect and treat occult pathol-
ogy that might otherwise be missed and potentially contrib-
ute to persistent symptoms following fracture healing. At the
very least, arthroscopic evaluation of ankle fractures may
add helpful information as to the extent of the injuries,
allowing surgeons to form a more complete diagnosis and
better inform patients regarding the extent of their injury.

Ethics Approval
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