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Outcomes of arthroscopic bone graft transplantation for Hepple
stage V osteochondral lesions of the talus
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Background: Based on MRI imaging findings, osteochondral lesions of the talus (OLT) can be classified
into five stages, in which stage V represents OLT with subchondral cyst formation. The aim of this study
was to evaluate the outcomes of patients undergoing arthroscopic transplantation of calcaneus bone graft for
Hepple stage V OLT.

Methods: This retrospective study included 24 patients with Hepple stage V OLT (15 men and 9 women),
with an average age of 39.8+12.9 years old. The mean follow-up period was 18.9£11.8 months. At this
follow-up, all patients were clinically evaluated using the American Orthopedic Foot and Ankle Society
(AOFAS) score, the Karlsson Ankle Function Score (KAFS), the Tegner score, and the visual analogue
scale (VAS). Furthermore, 14 patients underwent MRI imaging examinations, and the Magnetic Resonance
Observation of Cartilage Repair Tissue (MOCART) 2.0 score was assessed.

Results: The AOFAS score, KAFS, Tegner activity score, and VAS pain score (preoperative: 62.2, 60.4, 2.1,
and 6.2, respectively; postoperative: 92.8, 88.5, 4.2, and 1.6, respectively) improved significantly (P=0.0001).
The MRI-based MOCART score of the articular cartilage repair tissue after surgery was 68=14.8.
Conclusions: Arthroscopic transplantation of calcaneus bone graft for Hepple stage V OLT could obtain

satisfying clinical and radiological outcomes in the short-term.
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Introduction challenge and the have the worst prognosis (3).

Many surgical methods have been reported to treat

Osteochondral lesions of the talus (OLT) are a commonly stage V OLT; including arthroscopic microfracture surgery,

. . . o
seen injury, which can occur in up to 50% of acute ankle chondrocyte transplantation, and bone or osteochondral

sprains and fractures (1,2). Based on MRI imaging findings,
OLT can be classified into 5 stages, in which stage V
represents OLT with subchondral cyst formation. It has
been reported that stage V lesions are consistent with the
severest symptoms, which pose the greatest treatment
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transplantation techniques (autograft or allograft) (4,5).
Surgeons widely favor arthroscopic microfracture surgery
because of its advantages of minimal invasiveness and
quick recovery. Nevertheless, it presents a specific problem
because drilling or debridement alone cannot reestablish
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Table 1 Demographic data of the participants”

Parameters No. of participants (n=24)
Gender (M/F, n) 15/9

Age, years 39.8+12.9 [18-64]
BMI, kg/m’ 25.6+2.4
Affected side (left/right) 16/8

Follow-up time, months 18.9+11.8 [10-64]

Defect size, mm 9.4+3.5 [6-20]

“, unless otherwise stated, data are expressed as mean =
standard deviation and the range in square brackets.

the structure of bony defects and subchondral support (6).
For OLT patients with a large subchondral cyst, researchers
have recommended the use of autologous/allogeneic
osteochondral or autologous chondrocyte transplantation
as the initial procedures since these patients do not do
well with conventional marrow stimulation techniques (7).
As many studies have reported good results using these
methods previously, osteochondral autograft or allograft
transplantation may be a reasonable choice for these
patients (8-10). However, the need for osteotomy or open
surgery, donor site complications, and secondary operations
are still problems. Therefore, a more minimally invasive and
effective method needs to be developed to reduce surgical
trauma while ensuring surgical efficacy when treating
stage V OLT.

This study aimed to retrospectively evaluate the
postoperative clinical scores and imaging results of a
novel method with arthroscopic calcaneus bone graft
transplantation for patients with Hepple stage V OLT. This
study hypothesized that this method could achieve satisfying
clinical and radiographic results for these patients.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-21-2006).

Methods
Patients

All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved by
the Ethics Committee of Huashan Hospital. Individual
consent for this retrospective analysis was waived. All
patients involved in the follow-up study were diagnosed
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with Hepple stage V OLT based on clinical manifestations
and MRI results. All patients accepted conservative
treatment for at least 6 months and still had persistent pain.
Patients with a history of affected side ankle joint surgery,
ankle fracture, degenerative joint disease, inflammatory
joint disease, or joint infection were excluded.

From June 2014 to December 2018, a total of 28 patients
underwent arthroscopic bone graft transplantation surgery.
During the follow-up period, 4 patients were lost to follow-
up. Finally, 24 patients were included in this study. The
demographic data of the participants are presented in Table 1.

Surgical technique

After general or spinal anesthesia, the patient was placed in
a supine position, with the knees bent and put on a unique
triangular pillow. A tourniquet was tied at the upper thigh.

The conventional anteromedial and anterolateral
approaches were made, and the ankle joint was thoroughly
detected. All the combined lesions, including synovitis,
osteophytes, loose bodies, and ligament injury, were treated.
The osteochondral lesion was confirmed, and the injured
cartilage was removed (7,11). Then, the bone cysts were
scraped with a curette and shaver until the healthy bone
bed was exposed. The size of the lesion was measured with
a probe. Then, a 1.5 cm transverse incision was made at
2.5 cm below the lateral malleolus. A calcaneal bone
pillar with an 8 mm diameter was taken out using the
osteochondral autograft transfer system (OATS; Arthrex,
Naples, FL, USA), and an absorbable gelatin sponge
(Ethicon) was placed into the donor site to promote
hemostasis. Afterward, the autologous calcaneous
cancellous bone was implanted into the location of OLT
arthroscopically, and fixed with fibrin glue (Figure I).

Patients were encouraged to start the rehabilitation
exercises the day after the operation. Patients could walk
with partial weight-bearing at 4 weeks after the surgery and
with full weight-bearing at 8 weeks after the surgery.

Clinical and MRI evaluation

Four clinical scores, including the American Orthopedic
Foot and Ankle Society (AOFAS) score, the Karlsson
Ankle Function Score (KAFS), the Tegner score, and
the visual analogue scale (VAS), were used for clinical
evaluation (12-15). A total of 14 patients completed
the MRI examination, 2 experienced musculoskeletal
radiologists evaluated the MRI data, and the average
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Figure 1 Intraoperative images. (A) OLT was confirmed and exposed. (B) Detection of the OLT with the probe. The endoscopic view shows
an OLT with a subchondral cyst (black arrow). (C) Endoscopic view after debridement and scraping of the OLT shows the healthy bone bed

(*). (D) Lesion site after bone graft transplantation and fixation with fibrin glue. T; tibia; OLT, osteochondral lesion of the talus.

Magnetic Resonance Observation of Cartilage Repair
Tissue (MOCART) 2.0 score was obtained according to
the 7 variables proposed by Schreiner et /. (16).

Statistical analysis

The data were examined by GraphPad Prism statistical
software (version 7.00, GraphPad Software Inc.). All data
are expressed as mean + standard deviation. The paired
t-test was then used to compare the clinical scores before
and after the operation. A P value of less than 0.05 was
considered statistically significant.

Results

A total of 24 patients met the inclusion criteria and
were included in this study. There were 15 male patients
and 9 female patients with a mean age of 39.8 (range,
18-64) years (Table 1). The mean postoperative follow-
up time was 18.9 (range, 10-64) months. All 24 patients
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with clinical scores were followed up at this time, of
which 14 patients accepted MRI examinations at follow-
up. Among the 24 patients, 18 patients had isolated
OLT, while the other 6 patients had concomitant lateral
ankle ligament injury and underwent ligament repair
or reconstruction. There were no intraoperative and
postoperative complications during the entire study.

Clinical outcome

As shown in Figure 2, a significant increase was noted
in AOFAS score (P<0.0001), KAFS (P<0.0001), Tegner
activity score (P<0.0001), and the VAS pain score (P<0.0001)
(preoperatively: 62.2, 60.4, 2.1, and 6.2, respectively;
postoperatively: 92.8, 88.5, 4.2, and 1.6, respectively).

MRI evaluation

A total of 14 patients underwent MRI examinations
postoperatively, with an average follow-up time of 20.1+
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Figure 2 Comparison of different clinical scores before and after the operation. (A) AOFAS score; (B) KAFS; (C) Tegner activity score; (D)
VAS pain score. *, significant difference between scores pre- and postoperatively. AOFAS, American Orthopedic Foot and Ankle Society;

KAFS, Karlsson Ankle Function Score; VAS, visual analogue scale.

14.1 months. The average MOCART score of postoperative
MRI was 68+14.8 (Figure 3).

Discussion

The most important finding of the present study is that
arthroscopic calcaneus bone graft transplantation could
obtain satisfying clinical and radiologic outcomes for
patients with Hepple stage V OLT.

For the management of OLT, many factors need
to be considered when choosing the surgical method,
including age, defect size, cyst formation, and cyst size,
which all play a crucial role in predicting prognosis (5,17).
Although several surgical methods for OLT patients
have been described, the best treatment for patients with
Hepple stage V OLT has not been established. Normally,
bone marrow stimulation techniques under arthroscopy,
including microfracture and drilling, are commonly
used treatments for small to medium symptomatic OLT
(18,19). Nevertheless, drilling or debridement alone cannot
restore the structure of bone defects and subchondral
supports, presenting a particular problem. As patients with
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OLT with subchondral cysts greater than 6 mm in depth
do not do well with conventional marrow stimulation
techniques, autologous/allogeneic osteochondral or
autologous chondrocyte transplantation is recommended
(7,20). Although osteochondral autograft or allograft
transplantation may be a reasonable option for Hepple stage
V OLT (21), it still has problems such as undesirable donor
site morbidity, which was reported in 16.9% of cases in the
knee-to-ankle procedure (22), malunion, or non-union.
Therefore, the objective of this study was to retrospectively
evaluate the postoperative clinical scores and MRI findings
of a novel method with calcaneus bone graft transplantation
for patients with Hepple stage V OLT under arthroscopy.
In the present study, patients with Hepple stage V OLT
had good clinical results postoperatively in terms of AOFAS
score, KAFS, Tegner activity score, and VAS pain socre.
Previously, Zhu er al. (23) reviewed 13 patients who had
autologous osteochondral transplantation (AOT) combined
with cancellous allograft to manage large cystic OLT,
and found that 100% obtained good to excellent clinical
results at a mean follow-up of 25.4 months. Another study
by Sawa et al. (24) demonstrated that using autologous
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Figure 3 The postoperative MRI image of the left foot of a 53-year-old female patient shows good cartilage healing at the bone graft site,

with a MOCART score of 77.5. (A) Sagittal image of the bone graft site (long white arrow) at 17 months after surgery. (B) Coronal image of

the bone graft site (short white arrow). MOCART, Magnetic Resonance Observation of Cartilage Repair Tissue.

bone graft to treat OLT with large subchondral cysts
improved the AOFAS score from 65.7 preoperatively to
92 postoperatively. However, in these studies, surgeons
obtained grafts from other parts of the patient and
performed osteotomy or open surgery on patients to
better expose the surgical field, which leads to donor site
morbidity, additional damage to the normal tibia, and the
need for a second operation to remove the screws used for
fixation. It has been reported that malleolus osteotomy may
lead to malunion or non-union (25) and avoiding osteotomy
would eliminate the risk of altering joint congruity and non-
union or malunion of the osteotomy site (26). Furthermore,
a systematic review by Shimozono et /. showed that the
common complications of AOT for OLT are the morbidity
of the donor site as well as nerve damage, symptomatic
hardware, anterior ankle impingement, and non-union
of the graft or osteotomy site (27). In comparison, the
surgery in this study was a fully arthroscopic operation,
which avoids the disadvantages of open surgery or
osteotomy while obtaining similar clinical outcomes as
other treatments. Furthermore, it is much more economical
than osteochondral transplantation and provides a feasible
approach for treating patients with Hepple stage V OLT.
Currently, if bone grafting is used alone to treat OLT,
fibrocartilage tissue may form at the lesion site instead
of hyaline tissue, so researchers have considered using a
scaffold overlying the bone graft to restore osteochondral
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integrity (28). Many scaffolds have been reported, including
periosteum (29), collagen powder (30), type I collagen
membrane (31), type I/1II collagen membrane (32),
collagen gel (33), and fibrin gel (34), among others.
Previously, Sadlik ez /. (35) reported that good results were
obtained after a modified “sandwich” technique combining
autologous bone chips, fibrin glue, and collagen matrix
for large osteochondral lesions of the talar dome. We only
used fibrin glue to fix the injury site after implantation.
However, our results show that this fixation method can
also obtain satisfactory clinical results, which may be due
to the excellent blood oozing condition that provides
abundant bone marrow stem cells. This procedure provides
us with a cost-saving, effective, minimally invasive method.
In future studies, we will consider combining other scaffold
materials to explore their clinical application value based
on this study. Nonetheless, the highlight of this study is
that implantation and fixation of the graft were completed
under arthroscopy, which can overcome the drawbacks of
osteotomy or open surgery in other research (35,36).
Moreover, it has been reported that the results of
studies on AOT for the treatment of large OLT showed
that the MOCART score at 12 months after surgery was
68.3£22.4 (21). Sadlik et al. (35) investigated 10 large OLT
patients with a modified “sandwich” technique combining
autologous bone chips, bone marrow mesenchymal stem

cells, and fibrin glue, and found that the average MOCART
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score was 69.5+16.7 at a mean follow-up of 46.4 months.
In this study, with arthroscopic bone transplantation and
fixation with fibrin glue, our MRI-based MOCART score
of the lesion site was 68+14.8 points. This phenomenon
indicates that, in the short-term MRI follow-up, the
quality and state of the repair tissue at 18.9 months after
bone transplantation is similar to that of the repair tissue
at 12 months after AOT or 46.6 months after a modified
“sandwich” technique. It was demonstrated that it takes
longer for OLT patients after treatment with bone chip
and fibrin glue to achieve similar MOCART scores of
AOT. However, patients’ postoperative clinical outcomes
in this study were significantly improved compared with
those before surgery. Therefore, a longer MRI follow-up
is needed to determine the radiological changes in patients
after surgery.

There were several limitations to this study. Firstly, this
study was a retrospective case series, and there was a lack
of a control group in the experimental design. Secondly,
the follow-up time in this study varied considerably, which
might have introduced confounding bias to the results. For
future research, to better verify the efficacy of arthroscopic
calcaneal cancellous bone treatment in this patient
population, research with a high level of evidence needs to
be performed to determine a robust conclusion.

Conclusions

Arthroscopic calcaneal cancellous bone graft is an effective
treatment for patients with Hepple stage V type OLT and
can obtain satisfying clinical and radiological results at
short-term follow-up.
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