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The ankle joint is less frequently affected by ABSTRACT

primary osteoarthritis (OA) compared to the hip
Objectives: The aim of this study was to assess the clinical outcomes of

nd knee join nting for roximately 1% of
and knee joints, accounting 0 .app ° ately .% ° a novel, single-stage arthroscopic ankle arthrodesis employing complete
all OA cases, and the arthrosis is tolerated relathelY arthroscopic fibular osteotomy in patients exhibiting significant varus

better.!. Previous clinical and epidemiological malalignment (=10°) and severe osteoarthritis (OA) and to compare these
studies have identified post—traumatic etiology as results with those of patients undergoing arthroscopic ankle arthrodesis

th ¢ ‘ Kle OA 5! with with mild deformity.
m mmon n : 1 r
€ MOSst common cause ob ankie LA,~= WIth varus Patients and methods: Between August 2018 and May 2023, a total

malalignment being the most frequently associated of 49 patients (23 males, 26 females; mean age: 50.00+14.72 years;
deformity.m Varus ankle OA is a progressive and range, 21 to 71 years) who underwent arthroscopic ankle arthrodesis
decenerative condition characterized bv asymmetric for tibiotalar arthrosis with a minimum postoperative follow-up of
. ,g . . L. y asy two years were retrospectively analyzed. The patients were divided
joint space narrowing, medial deviation of the talus, into two groups: Group A (n=20) consisted of end-stage tibiotalar
and mechanical malalignment.”! This pathology OA patients with =10° varus alignment and Group B (n=29)
eventuallv results in pain, joint instabilit and consisted of those with <10° varus alignment. An arthroscopic
. y L. . p . . o Y 18.9] fibular osteotomy at the level of ankle joint was performed using an
functional limitations in affected individuals.* osteotome introduced through the anteromedial portal in Group A,
A]though ankle arthroplasty has gained increasing resulting in fibula shortening equivalent to the thickness of the
opularity in the treatment of end-stage ankle OA osteotome. Fixation in both groups was achieved using two or three
pop . y . & o 6.5-mm cannulated screws. Outcomes were evaluated utilizing the
parthUIaﬂy with the advent of new-generation Visual Analog Scale (VAS) for pain, the 36-item Short Form Survey
implants,' ankle arthrodesis remains a widely (SF-36), and the American Orthopaedic Foot and Ankle Society

Ankle-Hindfoot Score (AOFAS) at baseline and at three, six, 12, and

accepted and effective treatment option. This is 4
24 months postoperatively.

largely due to concerns regardlng 1mplant longeVIty' Results: There was no statistically significant difference between the
groups in terms of age, sex, or the affected sides between the groups
(p=0.210, p=0.348, and p=0.906, respectively). All the patients had
Takakura Stage IIIB and IV ankle OA with a trauma-related etiology.
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mean fusion times and complication rates were comparable between the
groups (p=0.064 and p=1.000, respectively). All patients demonstrated
significant and consistent improvements in VAS, AOFAS, and SF-36
scores, compared to baseline (p<0.001). At three months, the VAS
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financial barriers to access implants, and patient
preference.!

In arthrodesis surgery, both open and
arthroscopic techniques can be used for joint
preparation and cartilage resection. In patients
with varus deformities exceeding 10 degrees,
conventional surgical options such as open ankle
arthrodesis with or without realignment osteotomy
pose considerable technical challenges and increase
the risk of soft tissue complications, particularly
in the presence of comorbidities or prior surgical
intervention.'>81 Arthroscopic ankle arthrodesis,
in contrast, offers several advantages over open
techniques according to recent comparative studies;
enhanced intra-articular visualization, lower
morbidity and complication rates, shorter hospital
stay, faster recovery, superior union rates, and
more favorable functional outcomes.*® However,
the effective correction of severe varus deformities
remains a challenge in arthroscopic techniques,
primarily due to the limited access and realignment
capabilities inherent to arthroscopy.’ Specifically,
the impinging distal fibula acts as a mechanical
block, preventing adequate reduction of the talus
and complete apposition of the tibiotalar joint
surfaces, which is a limitation inherent to the
standard arthroscopic portals.

To overcome this mechanical block, various
solutions have been proposed. While traditional
open procedures, such as transfibular approaches
or realignment osteotomies, are effective, they
negate the primary advantages of arthroscopy
by requiring larger incisions and increasing soft
tissue morbidity."? More recently, arthroscopic
techniques to decompress the lateral side have been
developed. Although arthroscopic intra-articular
fibular resection using a burr has been technically
described,!'”! this method can be time-consuming,
may generate thermal heat, and poses challenges in
achieving a precise, planar osteotomy for controlled
shortening. In this context, the intra-articular
fibular osteotome technique was described as
an innovative procedure developed to enhance
deformity correction during arthroscopic ankle
arthrodesis.'® This method enables controlled
lateral decompression, allowing for improved
apposition of the joint surfaces, and offers a less
invasive solution for varus ankle OA. Crucially,
while the osteotome technique itself has been
described, its clinical outcomes have not yet been
explored.

In the present study, we hypothesized that
single-stage arthroscopic technique, by removing
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the fibular mechanical block, would allow patients
with severe varus deformity to achieve clinical
outcomes and fusion times comparable to those
in patients with mild deformity who do not need
angular correction. We, therefore, aimed to evaluate
the outcomes of arthroscopic ankle arthrodesis with
intra-articular fibular osteotomy in patients with
210° varus malalignment and compare the results
with those with <10° deformity.

PATIENTS AND METHODS

This single-center, retrospective study was
conducted at Ankara Bilkent City Hospital,
Department of Orthopedics and Traumatology
between August 2018 and May 2023. Initially,
patients who underwent arthroscopic ankle
arthrodesis for tibiotalar arthrosis and operated
were screened. We began utilizing the arthroscopic
fibular osteotomy technique described below in
our clinic in August 2018, and all patients who
underwent surgery using this technique, completed
the necessary two-year follow-up period, and did
not meet the exclusion criteria were included in the
study. Exclusion criteria were as follows: patients
with uncontrolled diabetes mellitus (DM), Charcot
neuroarthropathy, active infection or a history
of osteomyelitis, and concomitant arthrodesis of
neighboring joints (including the subtalar joint).
From the initial list of 59 patients who met the
inclusion criteria, 10 patients were excluded: six
for having concomitant subtalar arthrodesis and
five for incomplete follow-up or missing records
(with one patient meeting both criteria). Finally,
a total of 49 patients (23 males, 26 females; mean
age: 50.00+14.72 years; range, 21 to 71 years) were
recruited. The patients were divided into two
groups based on the severity of varus deformity:
Group A, which included end-stage tibiotalar OA
patients with =10° varus alignment in the joint
(n=20), and Group B, which included end-stage
tibiotalar OA without >10° varus alignment (n=29).
Written informed consent was obtained from each
patient. The study protocol was approved by the
Ankara Bilkent City Hospital Clinical Research
Ethics Committee (Date: 14/05/2025, No: TABED
2-25-1206). The study was conducted in accordance
with the principles of the Declaration of Helsinki.

All procedures were performed by a single
senior orthopedic surgeon. The following variables
were retrieved from the hospital database: age, sex,
operated side, body mass index (BMI) category,
smoking habits, preoperative and postoperative
ankle radiographs, patient history related to etiology
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of ankle arthrosis, previous surgeries, comorbid
conditions, duration of surgery, length of hospital
stay, complications, additional postoperative
interventions (if there was), time to partial and
full weight-bearing (in weeks), Short Form-36
(SF-36), Visual Analog Scale (VAS), and American
Orthopaedic Foot and Ankle Society Ankle-Hindfoot
Scores (AOFAS) at baseline and at three, six, 12, and
24 months postoperatively. Takakura Classification
was conducted through preoperative X-rays.

Preoperative evaluation

All patients included in the study underwent
an ankle physical examination, as well as weight-
bearing anterior-posterior and lateral radiographs
of the ankle during the diagnosis of tibiotalar
arthrosis and surgical decision-making process. The
patients who were recommended for arthrodesis
and agreed to the treatment received functional
evaluation tests as part of the institution's standard
protocol after obtaining surgical consent. These
assessments included the SF-36, VAS for pain, and
AOFAS, and they served as the baseline for our
retrospective study.

Surgical technique

All patients underwent surgery under spinal
anesthesia in supine position and tourniquet
control, utilizing standard anterolateral and
anteromedial portals. A 4.0-mm arthroscope was
used; in 12 cases with narrow joint spaces, a
2.7-mm scope was used for initial visualization.

Standard arthroscopic joint preparation
was performed in both groups. In Group B, in
accordance with the current literature, no

fibular osteotomy was performed. In Group A,
in addition to standard joint preparation, lateral
gutter debridement was carried out followed by
an arthroscopic intra-articular fibular osteotomy.
An osteotome with 10-mm width, 5-mm thickness
was introduced through the anteromedial portal
under fluoroscopic guidance, and the osteotomy
was performed at the level of the distal tibial joint
surface, shortening the fibula by the osteotome's
thickness (Figure 1). Coronal alignment was then
controlled under fluoroscopy. If varus correction
was insufficient, the proximal fibula was further
shortened 2 to 5 mm utilizing a burr. The entire
procedure was visualized through the standard
anterior portals without additional incisions.

Fixation in both groups was achieved under
arthroscopic and fluoroscopic guidance, in neutral
ankle flexion with 10° of external rotation, using
two or three 6.5-mm cannulated screws (Figure 2).
The incisions were closed and a short leg splint was
then applied.

Postoperative protocol

All patients were allowed to mobilize without
weight-bearing in postoperative day one. All
splints were removed at the beginning of the fourth
postoperative week, and patients were allowed
partial weight-bearing as tolerated. Both groups
were allowed to bear their full weight by the end of
the second postoperative month.

Time to mobilization with partial and full
weight-bearing and  complications were
documented at each scheduled follow-up visit.
Additionally, SF-36, VAS and AOFAS scores were
evaluated at three, six, 12, and 24 months.

FIGURE 1. (a) Arthroscopic view through the anteromedial portal showing the debrided lateral
gutter and removal of the fibular articular cartilage. (b) Fibular osteotomy performed through an

osteotome introduced through the anteromedial portal and viewed through the anterolateral portal.
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FIGURE 2. Radiographs (a) (anterior-posterior) and (b) (lateral) are from early postoperative visit of a patient with significant
preoperative ankle varus deformity. Note that radiograph A shows the correction of the coronal deformity and the fibular osteotomy
line. Radiographs (c) (anterior-posterior) and (d) (lateral) illustrate the early postoperative condition of a patient in Group B with a
preoperative mild coronal deformity.

Radiological assessment

As of the first postoperative month,
anteroposterior, lateral, and mortise radiographs
were taken at each subsequent visit. Complete
fusion was defined as the closure of the joint space
with a complete cortical bone bridge over the
fusion site. Radiographs obtained during follow-up
visits were evaluated by two orthopedic surgeons
to determine the time to fusion (in weeks). The
evaluators were not blinded to the patient groups
or surgical technique. In case of disagreement, the
senior surgeon made the final decision.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS version 25.0 software (IBM Corp., Armonk,
NY, USA). Continuous data were expressed
in mean + standard deviation (SD) or median
(min-max), while categorical data were expressed
in number and frequency. The relationship between
two categorical variables was analyzed using the
chi-square test. The Fisher exact test was utilized
for the comparison of categorical distribution of
BMI in groups. The Mann-Whitney U test was
utilized for comparison of continuous variables
between groups. The 95% confidence intervals
(CIs) for the mean difference were also calculated
for key perioperative and clinical outcomes. For
significant findings from the Mann-Whitney U test,
the rank-biserial correlation (rB) was calculated to
determine the effect size. A p value of <0.05 was
considered statistically significant.

RESULTS

Of the 49 patients included in the study, Group A
consisted of 20 patients with end-stage tibiotalar
OA with ankle joint alignment of =10° varus and
Group B consisted of 29 patients with less alignment
disturbance.

There was no statistically significant
difference between the groups in terms of age,
sex, or the affected sides between the groups
(p=0.210, p=0.348, and p=0.906, respectively).
While all the patients had a follow-up duration
that longer than two years, 61.22% had more than
three years and 28.57% had more than four years.
There was also no significant difference between
groups in terms of smoking (p=0.938). The details
of the demographic data are presented in Table I.

According to the BMI category, more than half
of the patients in both groups were overweight or
had obesity. However, there was a trend toward
higher BMI categories in Group A compared to
Group B, indicating a statistically significant
difference (p=0.048). According to Takakura
Classification, 19 patients had Stage IIIB and
30 had Stage IV arthrosis. There was a significantly
higher proportion of Stage IV cases in Group A
compared to Group B (p=0.025).

The etiology of the ankle arthrosis was related
to trauma in all patients with a heterogenous
distribution of directly affected structures (Table I).
Although all patients reported a history of trauma
in their anamnesis, the length of time that had
elapsed made it difficult to pinpoint the precise
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TABLE |

Distribution of patients' demographic characteristics and related medical conditions according to groups.

Group A (>10° varus) Group B (<10° varus) Total
n % Mean+SD n % Mean+SD n % MeanzSD

Age (year) 46.75+15.65 52.24+13.87 50.00+14.72
Sex

Male 11 55.00 12 41.38 23 46.94

Female 9 45.00 17 58.62 26 53.06
Side

Right 10 55.00 15 51.72 25 51.02

Left 10 55.00 14 48.28 24 48.98
Follow-up time (year)

>2 20 100.00 29  100.00 49  100.00

>3 14 70.00 16 55.17 30 61.22

>4 7 35.00 7 2414 14 28.57
Cigarette smoking

No 14 70.00 20 68.97 34 69.39

Yes 6 30.00 9 31.03 15 30.61
Body mass index (kg/m?)

Underweight (<18.5) 0 0.00 4 13.79 4 8.16

Normal (18.5-24.9) 7 35.00 8 27.59 15 30.61

Overweight (25-29.9) 10 50.00 15 51.72 25 51.02

Obese (=30) 3 15.00 2 6.90 5 10.20
Takakura staging

1B 4 20.00 15 51.72 19 38.78

v 16 80.00 14 48.28 30 61.22
Etiology of ankle arthrosis

Ankle instability 1 5.00 2 6.90 3 6.12

Pilon fracture 2 10.00 5 17.24 7 14.29

Bimalleolar fracture 2 10.00 0 0.00 2 4.08

Calcaneus fracture 2 10.00 0 0.00 2 4.08

Motor deficit 2 10.00 0 0.00 2 4.08

Trauma history with unknown 11 55.00 22 75.86 33 67.34

details
Failed arthroscopic tibiotalar 2 10.00 1 3.45 3 6 .12
arthrodesis
Diabetes mellitus 1 5.00 5 17.24 6 12.24
Other comorbidities 9 45.00 6 20.69 15 30.61
Total knee arthroplasty 1 5.00 2 6.90 3 6.12
Hip arthroplasty 0 0.00 1 3.45 1 2.04
Hammer toe 1 5.00 0 0.00 1 2.04

SD: Standard deviation.

position of the fracture or the afflicted component
in many of them. In two patients in Group A, the
arthrosis was related to walking disturbances and
motor deficit with drop foot. Additionally, two
patients in Group A and one in Group B had a
history of unsuccessful arthroscopic arthrodesis.
One patient in Group A and five in Group B had

DM and 15 patients in total had other comorbid
conditions such as hypertension, coronary artery
disease, and early-stage renal insufficiency.

The mean duration of the operation was
85.5049.72 min in Group A which included
arthroscopicfibularosteotomy and 57.59+5.61 minin
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Duration of surgery (min)

0.017
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Group B. The difference was statistically significant
(p<0.001; 95% CI: 22.97 to 32.85). The median length
of hospital stay was also significantly longer
in Group A (1.95 vs. 1.48 days, p=0.017; 95% CI:
0.09 to 0.85). The mean fusion time was 10.08+2.23
weeks, with values of 9.6£2.14 weeks in Group
A and 10.41+2.26 weeks in Group B; however,
the difference was not statistically significant
(p=0.064; 95% CIL:-2.10 to 0.47). The time ranges
were eight to 16 weeks in Group A and eight
to 18 weeks in Group B. One patient in Group
A and three patients in Group B with longest
fusion durations were smokers. There was no
statistically significant difference in the length
of time between the surgery and either partial
or full weight-bearing. In Group B, the implants
of a patient with a history of tibia fracture and
infection were removed utilizing a stab incision,
and asymptomatic nonunion was observed at that
patient (Table II).

There were two incidents of postoperative
superficial wound infection in each group which
were all treated within the first three months
with conservative measures without requiring
surgical intervention. Also, there was one case of
asymptomatic nonunion in Group B mentioned
before, according to our radiological criteria. Due
to the low number of different complications in
the groups, statistical analysis was performed by
evaluating all complications together including
asymptomatic nonunion (Table III). No significant
difference was found in the comparison performed
(p=1.000).

Comparisons of preoperative and
postoperative three-, six- 12-, and 24-month
VAS scores between the groups revealed no
significant differences, with the exception of
the postoperative three-month (Table IV). The
three-month VAS scores were markedly higher
in the group that had arthroscopic fibula
osteotomy (p=0.020). In the assessment of AOFAS
scores, significant differences were observed
between the groups at three, six, and 24 months
in favor of Group 2 (p=0.011, p=0.008, and
p=0.027, respectively). The only significant
difference between the groups for SF-36 scores
was observed in the preoperative period, where
Group A exhibited higher scores (p=0.037). In
comparison to the preoperative condition, there
was significant and consistent improvements in all
three scores for every postoperative measurement
time (p<0.001).
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TABLE Il
The relationship between the complications and preoperative varus angle severity

Group A (>10° varus) Group B (<10° varus) Total
n % n % n % p
Asymptomatic non-union 0 0.00 1 3.45 1 2.04 -
Superficial wound infection 2 10.00 2 6.90 4 8.16 -
All complications 2 10.00 3 10.35 5 10.20 1.000

DISCUSSION

In the present study, we evaluated the outcomes of
arthroscopic ankle arthrodesis with intra-articular
fibular osteotomy in patients with =10° varus
malalignment and compared the results with
those with <10° deformity. To the best of our
knowledge, this is the first clinical study to
demonstrate the effectiveness of this specific
single-stage arthroscopic procedure using
intra-articular fibular osteotomy without an
additional incision in varus deformities greater
than 10°. The main finding of this study was
that this technique could yield favorable clinical
outcomes. In addition, functional AOFAS scores
were higher in the mild deformity group, while
the overall quality of life as assessed by the SF-36
for patients with significant varus deformity was
comparable, highlighting the effectiveness of the
procedure for complex cases.

The ankle acts as an important pivot point
for human mobilization and trauma is the most
common etiology for ankle OA among other
causes like chronic instability, rheumatological
diseases and septic arthritis.'”?! The clinical
progression of ankle OA is described by the
Takakura classification, which delineates an
order of severity from minimal joint narrowing
in Stage I to extensive degeneration and talus
tilt in Stage IV.2Y In Takakura Stages III or IV
of varus OA, previous research has indicated
favorable outcomes with ankle arthrodesis or
ankle replacement.?*?? In our study, all patients
were classified as Stage IIIB (n=19) and Stage IV
(n=30). In our cohort, the etiologic factors were
trauma, associated instability, and motor deficits.

From a biomechanical standpoint, varus and
valgus abnormalities accelerate the development
of OA by altering the load distribution throughout
the joint. Varus deformity, in particular, causes
increased stress on the medial joint compartment,
leading to asymmetrical degeneration of
cartilage.”? The progression of varus deformity

is characterized by the medial shift of the
mechanical axis and the medial displacement
of the talus; this condition not only exacerbates
pain, but also directly influences the results
of surgical intervention.*® Consequently,
the precise diagnosis of varus deformity and
reassurance of proper anatomical alignment
during the surgical planning phase are essential
for enhancing fusion success and improving long-
term clinical outcomes.?*?? While our technique
addresses the fibula as a mechanical block, its
primary biomechanical advantage is likely the
creation of a lateral space, which permits the
medially subluxated talus to be reduced and
re-centered under the tibial mechanical axis.
This lateralization is critical to maximize the
tibiotalar contact surface area, which is a known
prerequisite for successful and durable fusion.?”
Zanolli et al.?® and Jennison et al.?’ showed in
their study on subtalar arthrodesis, which is
frequently combined with ankle arthrodesis, that
the biomechanical alterations connected to varus
deformities led to complications. This emphasizes
the vital importance of correcting deformities,
particularly in the coronal plane, in patients with
varus OA. According to Lawton et al.,? improper
alignment may expose adjacent joints at risk for
degenerative changes postoperatively.

Arthroscopic ankle arthrodesis was initially
described by Schneider.B” It yields higher success
rates when careful patient selection and the
correct surgical techniques are employed, in cases
of ankle arthritis along with complex anatomical
abnormalities such varus deformity. Literature
findings indicate that arthroscopic treatments
diminish complication rates, shorten the healing
process, while improving patient satisfaction
relative to conventional open approaches.*332 The
advantages of arthroscopic techniques contribute
to sooner postoperative mobilization and enhance
quality of life in a reduced timeframe. A literature
review on healing outcomes indicates that
arthroscopic arthrodesis usually decreases healing
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Ankle arthrodesis with arthroscopic fibular osteotomy

time, while concerns persist regarding postoperative
pain management and the risk of nonunion.¢%!

Sufficient contact between bone surfaces is
a crucial requirement for successful arthrodesis
and fusion.P¥ The fibula's involvement with the
varus ankle joints could hinder the necessary
adequate contact. Smith and Wood described
fibula excision during open ankle arthrodesis in
individuals with varus OA.F® Fibula resection
during open ankle arthrodesis by a transfibular
technique has been recognized for its optimal
joint exposure.”® However, the choice between
open and arthroscopic correction in severe
deformity remains a critical point of debate.
Many surgeons still prefer an open transfibular or
anterior approach for severe varus (>15°), arguing
it provides superior visualization and mechanical
control to ensure anatomic reduction, with some
evidence suggesting that attempted arthroscopic
correction of such large deformities carries a higher
risk of malunion.?” Our study, which used a 10°
threshold, challenges this by demonstrating that
an arthroscopic-only approach, when augmented
by our osteotomy technique, can successfully
correct the deformity without the significant soft-
tissue morbidity associated with open procedures.
Fibula excision in ankle arthrodesis is typically
examined in comparison with supramalleolar
tibial osteotomy with a lateral approach.'” Mehdi
et al.’®® conducted fibular shortening osteotomy
during open ankle arthrodesis in varus, valgus,
and normal ankles, reporting a 97.6% union rate in
42 arthrodesis patients. de Leeuw et al.® indicated
that arthroscopic techniques yielded comparable
fusion rates to conventional open arthrodesis while
reducing hospital durations, therefore expediting
the rehabilitation process. Advanced arthroscopic
procedures and instruments facilitate joint
preparation while reducing soft tissue trauma, thus
establishing an optimal environment for fusion.%

Our study revealed remarkable clinical
enhancement in both groups. Despite the extended
duration of surgery in severe varus group due
to fibular osteotomy, no statistically significant
difference was observed in the recovery duration.
Based on these findings, we can speculate that
arthroscopic fibular osteotomy can achieve removal
of the mechanical obstruction posed by the fibula
in varus OA without necessitating further surgical
incisions.

In the current study, there were three patients
with previously failed arthroscopic ankle
arthrodesis. Nonunion refers to the inability

of bone to wunite after surgical intervention,
potentially resulting in functional restrictions,
increased morbidity, and the necessity for further
surgical procedures.’>*! Numerous factors affect
the likelihood of nonunion following arthroscopic
ankle arthrodesis. Smoking is a well-recognized
risk factor that markedly elevates the likelihood
of nonunion.*! Moreover, factors such as male sex,
neuropathic arthropathy, or a prior infection in
the surgical site have been linked to nonunion.?42
The rates of nonunion following ankle arthrodesis
exhibit significant variability. While literature
indicates failure rates as high as 40%,*! a recent
study has demonstrated that these rates vary from
3 to 15% for arthroscopic techniques and from
7.4 to 12.1% for conventional open surgical methods.
431 Patel et al.® and Colman et al.l* similarly
observed that fusion rates of up to 100% could
be attained using arthroscopic arthrodesis. Our
study showed fusion times were between eight
to 16 weeks in Group A and eight to 18 weeks in
Group B. We assume that the minimal stimulation
of bone marrow during fibular osteotomy, along
with the autografts from the osteotomy site, aids in
the healing process.

The union periods were longer in the four
patients who persisted in smoking. Research
indicates that smoking adversely impacts bone
repair and fusion outcomes.*! The results
of this study reaffirm the detrimental impact
of smoking on bone healing. Gutteck et al.l'
showed that nonunion rates following arthrodesis
were markedly elevated in individuals with a
history of diabetes-related complications. There
were six patients with DM, and they were not
the ones with longer fusion durations. Another
study indicated that diabetes mellitus impeded
fracture healing; nevertheless, this study argued
that DM alone was not a critical risk factor, as
factors including uncontrolled hyperglycemia and
infection significantly contribute as mentioned
in the literature. In our study, two patients
from each group had a superficial infection at
the fixation sites, which recovered with simple
medical treatment.

In our study, the durations for partial and
full weight-bearing were comparable among the
groups. The application of fibular osteotomy via
arthroscopic portals does not prolong recovery
time, even though pain scores at the three-month
assessment were elevated in the osteotomy group.
Subsequent evaluations indicated that VAS scores
were comparable in both groups.



Furthermore, the AOFAS scores were higher
in Group B at three, six, and 24 months. Yet, there
was a substantial improvement in postoperative
scores aligning with the results of Semenistyy's
work which was a minimally invasive transfibular
approach conducted on 12 ankles.*”” Our study
revealed that SF-36 scores exhibited no significant
differences between groups in any postoperative
assessments, which encourages us to believe that
this technique can achieve similar quality of life
outcomes to those seen in patients with less varus
deformity who do not require corrective osteotomy.

Previous infections are also known to potentially
influence long-term bone healing. This risk can
be minimized with the application of suitable
surgical methods and stable fixation. Asymptomatic
nonunion occurred in a patient in Group B with
a history of infection at the previously operated
tibial fracture site, indicating that a two-stage
surgical approach may be a safer option in such
circumstances. These findings highlight the critical
necessity of a comprehensive assessment of the
patient's systemic diseases, vascular status, and
previous surgical history prior to surgery to improve
surgical outcomes.

The present study has certain limitations.
First, we compared patients with significant
varus angulation who underwent correction with
arthroscopic fibular osteotomy with the patients
having less varus deformity with no need for
bony correction. An ideal control group would be
patients with similar varus angles who underwent
arthroscopic arthrodesis along with open fibular
osteotomy to correct the deformity. As we did
not have a comparable group of patients who
underwent open fibular osteotomy by the same
surgeon, we compared them with patients who
did not have deformities requiring surgical
correction during arthroscopic arthrodesis.
Second, the retrospective design of the study
inherently predisposes the findings to bias and
precludes the uniform application of standardized
follow-up protocols despite the existence of
strict institutional documentation standards for
follow-up. The lack of explicit blinding of clinical
evaluators to patient data or clinical outcomes
introduces an additional risk of assessment bias.
Third, the single-center and single-surgeon setting
with a relatively small sample size and a follow-up
duration ofless than five years further constrains the
external validity and the long-term interpretability
of the results, thereby limiting their applicability to
broader, more heterogeneous clinical populations.

Jt Dis Relat Surg

Finally, while our two-year follow-up is sufficient
to assess fusion and early clinical improvement,
the primary long-term concern following ankle
arthrodesis is the development of symptomatic
adjacent joint arthritis. Longer-term studies
with 10- and 20-year follow-ups consistently
demonstrate a high rate of progressive subtalar
and talonavicular degeneration, a complication our
study is not powered to address.!®!

In conclusion, this study offers meaningful
contributions to the current understanding of
single-stage arthroscopic ankle arthrodesis via
intra-articular fibular osteotomy for varus ankle
arthritis. To the best of our knowledge, this is the
first study to demonstrate that arthroscopic ankle
arthrodesis with arthroscopic fibular osteotomy
can achieve good clinical outcomes in patients
with significant varus deformity. Taken together,
we believe that arthroscopic fibular osteotomy
eliminates the mechanical obstruction caused by the
fibula in varus OA without the need for additional
surgical incisions. Future multi-center, large-scale,
prospective, randomized-controlled trials with
larger cohorts and extended follow-up periods are
required to validate and expand these findings.
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