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Abstract

Background: Osteochondral lesions of the talus (OLTs) are a common condition found in patients with chronic ankle
pain after previous ankle sprains. Surgical management is indicated after conservative management has failed.
Hypothesis/Purpose: This study evaluates the influence of body mass index (BMI) on the early clinical outcomes of
arthroscopic debridement and microfracture of OLTs.

Methods: A total of 252 patients with symptomatic OLTs who failed conservative management underwent arthroscopic
debridement and microfracture of OLTs over the affected ankle between 2007 and 2017. Patients from this cohort
were divided into 2 groups based on BMI: the normal BMI group (NB Group) (BMI 18.5-25.0) and overweight and obese
BMI group (OB Group) (BMI =25). Visual analogue scale (VAS), American Orthopaedic Foot & Ankle Society (AOFAS)
hindfoot score, and the physical and mental component summaries of the 36-Item Short-Form Health Survey (PCS and
MCS, respectively) were prospectively collected from the cohort during their standard postoperative outpatient follow-up.
Results: The NB Group (n=105) and OB Group (n=147) were well matched demographically. The operative duration was
significantly shorter for the NB Group compared to the OB Group. Patients from both groups had significant improvements
in VAS, AOFAS, and PCS scores postoperatively at 6 and 24 months after surgery (P < .05). Between both groups, patients
had comparable VAS, AOFAS, and PCS scores at preoperation, 6 months postoperation, and 24 months postoperation
(P > .05). However, MCS in the OB Group was lower at 24 months postoperatively compared with the NB Group
(P < .05). The OB Group reported better satisfaction scores (82.4% vs 72.6%, P < .05), and a greater proportion had their
expectations met (88.2% vs 77.9%, P < .05).

Conclusion: A BMI =25 was not associated with worse postoperative pain and functional outcomes, but rather was found
to be associated with greater satisfaction and fulfillment. However, patients with BMI =25 required longer procedure
duration and had poorer MCS scores at 24 months after surgery.

Level of Evidence: Level lll, retrospective cohort study.

Keywords: ankle cartilage, general sports trauma, osteochondral lesions, obesity, bone marrow stimulation, ankle
arthroscopy
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Multiple treatment options are available for the treat-
ment of OLTs. Conservative measures such as analgesics,
physical therapy, activity modification, and immobilization
of the affected ankle are usually applied as first-line treat-
ments. Surgical management is indicated after conservative
management has failed.>!

Surgical treatment techniques such as arthroscopic bone
marrow stimulation, direct fixation of OLTs, autologous tis-
sue transplantation (eg, osteochondral autograft transfer,
mosaicplasty, and autologous chondrocyte implantation),
allograft osteochondral transplantation, as well as the use of
biologic scaffolds and corrective osteotomy have been dis-
cussed in literature.>?73133363% However, operative treat-
ment options for OLTs are controversial, with no strong
evidence to guide best practice.'*?’ Loveday et al*’ in a
recent Cochrane review concluded that there was a lack of
evidence to determine which surgical intervention was most
appropriate treatment for OLTs.3* Currently, arthroscopic
bone marrow stimulation remains the surgical modality of
choice for most surgeons, especially for smaller lesions—
due to it being widely studied, reproducing good clinical
outcomes and minimal morbidity associated with the
procedure, 1419203437

There is considerable literature reporting poorer out-
comes in lesions greater than 1.5 ¢cm? in size®!" or uncon-
tained defects of OLTs.!'"!5 Other commonly discussed
predictors such as age and location of OLTs, however,
remain widely debated.'>** The effect of BMI on the out-
come of arthroscopic treatment of OLT treatment outcomes
remain unexplored. The only study to date was a cohort of
45 patients by Becher et al, who found that BMI greater
than 25 was a negative prognostic factor. However, it is
important to note that this was a heterogenous population
with both osteochondral and degenerative chondral defects.?
Because of the paucity of literature guiding best practice,
studying the impact of obesity on arthroscopic debridement
and microfracture of OLTs will shape how OLTs are
managed.

This study aims to evaluate the influence of being over-
weight on the early clinical outcomes of arthroscopic
debridement and microfracture of OLTs. The authors
hypothesize that an elevated BMI negatively affects out-
comes of patients with OLTs.

Methods

A retrospective study of prospectively collected data from a
single institution was performed. Between January 2007
and December 2017, a total of 252 patients with symptom-
atic OLTs who failed at least 6 months of conservative man-
agement underwent arthroscopic ankle joint debridement
and microfracture of OLTs over the affected ankle. The
presence of OLTs in these patients was confirmed using
magnetic resonance imaging. Contained lesions less than

1 cm? in size were included in this study.” The size of the
lesion was determined intraoperatively and measured in 2
planes (the widest length and its perpendicular axis) using
an arthroscopic probe, in a technique previously described
by Yasui et al.*?

Patients with previous ankle fractures, previous infec-
tion, radiologic features of degenerative joint discase (eg,
osteophyte formation, joint space narrowing), lower limb
malalignment, and ankle ligament pathology were excluded
from this study. Patients who underwent concomitant pro-
cedures were also excluded.

According to the World Health Organization classifica-
tion of BMI, between 18.5 and 24.9 is normal, 25.0 to 29.9
is overweight, and 30.0 and above is considered obese.*!
Patients from this cohort were divided into 2 groups based
on their BMI. The normal BMI group (NB Group) (BMI
18.5-24.9) (Control group) and overweight and obese BMI
group (OB Group) (BMI = 25) (Study group) were
studied.

Visual analog scale (VAS), American Orthopaedic Foot
& Ankle Society hindfoot score (AOFAS) as well as the
physical and mental component summaries of the 36-Item
Short-Form Health Survey (PCS and MCS, respectively)
were prospectively collected from patients preoperatively
as well as during their postoperative outpatient follow-up at
6 and 24 months by a dedicated senior physiotherapist at
our institution. Patients’ overall satisfaction and fulfillment
of expectation were captured using a questionnaire adapted
from question 53 of the North American Spine Society
Questionnaire.'? Patient satisfaction and expectations were
recorded on a Likert scale of 1 to 6 and 1 to 7, respec-
tively—with higher scores indicating a poorer result.
Satisfaction score was dichotomized, with a score of 1 to 3
being “satisfied” and 4 to 6 being “not satisfied.” Scores of
1 to 3 were grouped into an “expectations met” category
whereas a score of 4 to 7 were grouped into “expectations
not met.”?

Surgical Technique

Patients received either general or spinal anaesthesia.
Patients were positioned supine with a sandbag placed
under the ipsilateral buttock and their heel aligned with the
distal edge of the operating bed. Manual distraction of the
ankle joint was used to establish routine anteromedial and
anterolateral portals. A 4.0-mm arthroscope was used for all
procedures. During ankle arthroscopy, the tibiotalar joint
was visualized (Figure 1). Loose-body removal was per-
formed. Inflamed synovial tissue as well as flaps of loose
cartilage were debrided with a motorized 2.7-mm shaver.
Area overlying the OLT was identified by either cartilage
softening or cartilage loss (Figure 1A). The surrounding
loose cartilage was debrided until smooth healthy edges
were observed (Figure 1B). Defect size was then measured
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Figure |. Intraoperative images of arthroscopic debridement and microfracture of OLTs. (A) OLT was identified by the flap of
cartilage overlying the chondral defect. (B) Surrounding loose cartilage was debrided until smooth edges were observed. (C) Size of
the lesion was measured with the aid of an arthroscopic probe. (D) Microfracture was performed with an arthroscopic awl to a depth
of 2 to 4 mm at 3- to 4-mm intervals until fat globules were observed. MM, medial malleolus; OLT, osteochondral lesion of the talus.

using an arthroscopic probe (Figure 1¢). Microfracture was
performed with aid of arthroscopic awls at 3- to 4-mm inter-
vals, to a depth of 2 to 4 mm until fat globules were noted
(Figure 1D and E).?!

Rehabilitation Protocol

All patients underwent a standardized postoperative reha-
bilitation protocol. The operated limb is dressed in Jones
pressure bandage around the ankle and patients are encour-
aged to elevate the operated limb to alleviate swelling.
Patients are kept nonweightbearing on the operated limb for
2 weeks. From 2 weeks onwards, patients are converted to
walking aircast boot with partial weight bearing (less than
50% body weight) on the operated limb.?> Outpatient phys-
iotherapy was initiated at 4 weeks after surgery and focused
on range of motion exercises. Patients were allowed to full
weightbear after 6 weeks, if pain free, with physiotherapy
focused on proprioceptive and isometric strengthening
exercises.

This study was approved by the hospital’s ethics commit-
tee (CIRB Ref: 2021/2237) and carried out in accordance

with the ethical standards laid down in the 1964 Declaration
of Helsinki.

Statistical Analysis

Statistical analysis was performed using SPSS 21.0 (IBM
Corporation, Armonk, NY). Independent Student ¢ test was
used for parametric variables (eg, age and clinical out-
come scores). Chi-squared test used for categorical data
(eg, gender, satisfaction, and expectations met). Two-tailed
Spearman correlation coefficient was used to assess the
relation between BMI and clinical outcome measures.
Strength of correlation was interpreted as suggested by
Dancey and Reidy.'® Statistical significance was taken as
P <.05.

Results

Total of 252 patients were available for analysis, 105 (42%)
in the NB Group and 147 (58%) in the OB Group. The mean
BMI for the NB Group was 22.4 * 1.8 whereas the OB
Group was 29.8 = 3.8. Patients from both groups were well



4 Foot & Ankle Orthopaedics

Table |. Demographics.

NB Group (n = 105) OB Group (n = 147)
(n = 105) (n = 147) P Value

Age, y, mean = SD 358 = 13.7 412 = 12.6 n.s.
BMI, mean * SD 224+ 1.8 298 * 3.8 <.001
Gender, n

Male 63 91 n.s.

Female 42 56
Side of surgery, n

Right 51 80 n.s.

Left 54 67
Operation duration (min), mean * SD 42.0 = 20.1 48.8 = 20.8 <.05
Length of stay (d), mean = SD 0.6 £0.5 0.7 £05 n.s.

Abbreviations: BMI, body mass index; NB, normal BMI; OB, obese and overweight BMI; n.s., nonsignificant.

Table 2. Functional Outcome NB Group vs OB Group.

NB Group OB Group
(n = 105) (n = 147) P Value
VAS score, mean = SD
Preoperative 56 23 59*24 n.s.
6 mo postop. 23+ 26 28 £26 n.s.
P value (6 mo postop. vs preop) <.001 <.001
24 mo postop. 20 £29 1.7 =25 n.s.
P value (24 mo postop. vs preop) <.001 <.001
AOFAS score, mean = SD
Preoperative 53.1 = 163 50.1 = 16.7 n.s.
6 mo postop. 783 = 19.1 75.8 = 18.1 n.s.
P value (6 mo postop. vs preop) <.001 <.001
24 mo postop. 832 x21.5 85.0 x 173 n.s.
P value (24 mo postop. vs preop) <.001 <.001
PCS score, mean = SD
Preoperative 389 = 10.0 36.7 £9.0 n.s.
6 mo postop. 46.2 = 9.7 447 = 104 n.s.
P value (6 mo postop. vs preop) <.001 <.001
24 mo postop. 470 £ 11.2 479 £ 10.0 ns.
P value (24 mo postop. vs preop) <.001 <.001
MCS score, mean = SD
Preoperative 55.1 = 11.7 548 = 11.0 ns.
6 mo postop. 541 =113 512 %137 n.s.
P value (6 mo postop. vs preop) ns. <.05
24 mo postop. 556 = 11.0 51999 <.05
P value (24 mo postop. vs preop) ns. <.05

Abbreviations: AOFAS, American Orthopaedic Foot & Ankle Society hindfoot score; MCS, mental component summary; NB, normal BMI; OB, obese
and overweight BMI; PCS, physical component summary; postop., postoperation; preop., preoperation; n.s., nonsignificant; VAS, visual analog scale for
pain.

matched demographically (Table 1). In addition, preoperative PCS scores postoperatively at 6 and 24 months after surgery
clinical scores were comparable in both groups (Table 2). (P < .05) (Table 2). However, MCS in the OB Group

The operative duration was significantly shorter for the showed significant deterioration at 6 and 24 months postop-
NB Group compared with the OB Group (42.0 = 20.1 min-  eratively (54.8 = 11.0 vs 51.2 = 13.7 and 51.9 = 99
utes vs 48.8 * 20.8 minutes; P < .05). Patients from both  respectively, both P < .05). Neither group reported any
groups had significant improvement in VAS, AOFAS, and complications from surgery.
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A Mental Component Score (NB-Group vs OB-Group)
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Figure 2. Relationship of BMI and MCS. (A) Interval worsening
of MCS scores in the OB Group. At 24 months, MCS was
significantly poorer in the OB Group compared to the NB
Group. (B) There is a weak but significant negative correlation
(-0.209) between BMI and MCS at 24 months postoperatively.
BMI, body mass index; MCS, mental component summary; NB,
normal BMI; OB, obese and overweight BMI.

* P <.05 denotes statistical significance.

VAS, AOFAS, and PCS scores between both NB Group
and OB Group at 6 months postoperation and 24 months
postoperatively were also comparable (P > .05) (Table 2).
At 24 months, the OB Group had a significantly poorer
MCS compared to the NB Group (51.9 = 9.9 vs 55.6 £ 11.0,
P < .05) (Figure 2).

Spearman correlation analysis showed a statistically sig-
nificant but weak negative correlation between BMI and
24-month MCS scores (correlation coefficient = —0.209,
P < .05). No correlation was observed between BMI and
VAS, AOFAS, and PCS at 24 months.

The OB Group had a significantly higher proportion of
patients reporting satisfaction compared with the NB Group
(82.4% vs 72.6%, P < .05). The OB Group also had a
greater proportion of patients who report that their expecta-
tions were met (88.2% vs 77.9%, P < .05) (Table 3).

Table 3. Fulfillment of Expectations and Satisfaction Levels at
24 Months.

NB Group OB Group
(n = 105) (n = 147) P Value
Satisfaction
Satisfied (%) 72.6 82.4 <.05
Not satisfied (%) 27.4 17.6
Expectations
Met (%) 77.9 88.2 <.05
Not Met (%) 22.1 1.8

Abbreviations: NB, normal BMI; OB, obese and overweight BMI.

Discussion

As a weightbearing joint, the tibiotalar joint experiences
considerable forces. Gait analysis studies show that the
ankle joint experiences up to 5 times body weight during
the stance phase.*?? The talar dome itself sustains 77% to
90% of load through the ankle joint.> Obesity has shown to
increase incidence of early complications post arthroscopic
surgery.>3® Nicolay et al*? studied 141 335 patients from a
database evaluating hip, knee, and shoulder arthroscopy
complications and found that underweight and class III obe-
sity patients had higher risk for morbidity after arthroscopic
procedures.

Contrary to the authors” hypothesis, a raised BMI did not
adversely affect pain and functional outcomes, although it
was more technically challenging performing arthroscopy
and microfracture in patients with raised BMI as evidenced
by the significantly longer operative duration. It did not
negatively affect the benefit of arthroscopy and microfrac-
ture at 24 months. In fact, a greater proportion of patients
with raised BMI reported better satisfaction and fulfillment
postoperatively. Of note, quality of life outcomes, MCS, in
the raised BMI group was significantly poorer at 6 months
to 24 months postoperatively. When compared with the nor-
mal BMI group, the raised BMI group had a poorer MCS
score at 24 months operatively.

These findings were echoed in similar studies looking at
the knee—another weightbearing joint.'®*® Sing et al®®
reported that obesity alone did not increase postoperative
complications after knee arthroscopy; instead, other associ-
ated comorbidities such as high American Society of
Anesthesiologists classification, dependent functional sta-
tus, and renal comorbidities were independent predictors.
Martin et al®® identified race, prior operation within 30
days, operative time of greater than 1.5 hours, and elderly
age as independent risk factors for knee arthroscopy com-
plications. Similarly, we found that BMI did not negatively
impact the clinical outcome of arthroscopic debridement
and microfracture of OLTs at 24 months.
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Bone marrow stimulation through the use of microfrac-
ture remains the best treatment option for patients with
small, contained OLTs.??736404344 To] et al reported high
success rates of 85% with the use of bone marrow stimula-
tion compared with just excision and curettage alone.*’ Lee
et al reported good to excellent outcomes in 89% of patients
with significant improvement in AOFAS, Ankle Activity
Score, VAS, as well as PCS scores at a mean follow-up of
33 months.?® A recent 10-year outcome study by Corr et al'’
found a 93.3% survivorship, with 9 in 10 patients reporting
satisfaction 10 years after surgery. Microfracture also
allows for early rehabilitation and return to activity. Saxena
et al*® reported early return to activity among high-demand
patients treated with microfracture compared with bone
grafting. In contrast, Gobbi et al'” reported a significantly
lower numerical pain intensity score at 24 hours postopera-
tively in patients receiving microfracture and chondroplasty
vs patients who received osteochondral autograft transfer.

However, these findings were in contrast to Becher
et al,> who showed poorer Hannover Scoring System for the
Ankle (75.1 = 17.0 vs 83.8 = 15.3, P < .05) and VAS pain
scores (1.6 £ 2.5 vs 3.0 £ 3.0, P < .04) in the group with
BMI greater than 25 at the latest follow-up. This may be
attributed to the heterogenous study group observed with
both osteochondral and degenerative chondral defects
included in the study. Degenerative joint wear may be a
confounder in this group, with obese patients experiencing
poorer outcomes in the presence of degenerative joint
disease.?%33

Despite reports that obese patients tend to have a higher
incidence of superficial wound infections, we did not
observe any wound complications in both groups,’® even
when operative duration in the OB Group was significantly
greater (Table 1). Nevertheless, arthroscopic debridement
and microfracture of OLTs did not exceed 1.5 hours in this
study—a testament to the technical simplicity and low mor-
bidity associated with this procedure,!7:19:30:36:4044

Despite these promising findings, patients with raised
BMI experienced poorer quality of life scores as evidenced
by deteriorating MCS scores at 6 months and 24 months
than before surgery. In addition, patients with raised BMI
had a significantly inferior MCS score compared to patients
with normal BMI at 24 months. This is likely multifactorial.
Obesity negatively influences both the physical and psycho-
social aspect of quality of life—especially among the
severely obese.?* Aspects of MCS component of the SF-36
draws significant weight from mental health and social func-
tioning scores.”! Markowitz et al?® proposed that obesity-
associated behavior such as functional limitations, constant
dieting, and mental stress from their body image and poor
self-esteem, coupled with social stigma, all play a strong
role linking obesity with depression. In addition, patients
with raised BMI do experience fatigue, thereby negatively
affecting the vitality component of the MCS score.!'® Despite

a poorer MCS score, patients experienced improvement in
their PCS score. This can be explained by the PCS score
drawing greater weight on components such as pain, physi-
cal function, and perception of general health. This sug-
gests that patients in the OB Group benefited from surgery
functionally and had less pain; however, the negative
impacts of obesity may continue to plague their recovery.

The strength of this study is that this is a large study
looking at the treatment of OLTs with arthroscopic debride-
ment and microfracture. It also addresses the impact of a
common modifiable risk facto—BMI. This study has dem-
onstrated that overweight patients did not necessarily have
poorer clinical outcome scores. The evidence is contrary—
patients with a raised BMI benefited from the surgery and
had greater satisfaction and fulfillment after arthroscopic
debridement and microfracture of the OLTs. Nevertheless, a
raised BMI continues to negatively impact patient’s quality
of life as evidenced by the poorer MCS scores noted in this
study. Patients with a raised BMI should not be omitted
from beneficial surgical management of OLTs. Instead,
patients should be encouraged to normalize their BMI in
view of the negative impact on their quality of life and the
physical limitations associated with a raised BMI.

This study has a few limitations. First, the design of this
study is retrospective in nature. Second, patients were
recruited from a single institution and therefore may be sub-
ject to selection and observation biases. In addition, most
studies evaluating the impact of obesity on surgical out-
comes often find significance with extremes in BMI (e,
obesity class II and III).%*>3¥ However, this study cohort
lacked patients with obesity class II and III, with most of the
OB Group having mainly overweight and obesity class I
patients. Future prospective, multicenter randomized con-
trolled trials will aid in mitigating these biases and allow the
study of a more heterogenous cohort. Although no clinical
difference was noted between the 2 groups, outcome scores
showed poorer MCS score in the OB Group at 24 months.
Longer-term studies are therefore crucial in ascertaining the
effect of BMI on arthroscopic debridement and microfrac-
tures of OLTs.

Conclusion

Arthroscopic debridement and microfracture is a reliable
procedure, providing significant improvement in pain relief,
functional improvement, and satisfaction in patients. A BMI
=25 was not associated with worse pain and functional out-
comes. Overweight and obese patients therefore should not
be excluded from beneficial surgical management of OLTs.

Ethical Approval

This study was approved by the hospital’s ethics committee (CIRB
Ref: 2021/2237) and carried out in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki.
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