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A B S T R A C T

Reoperation rates and complication rates can be high for patients receiving an osteochondral talar allograft trans-
plant. Complications can include graft failure, delamination of the graft, arthrofibrosis, advancing osteoarthritis,
nonunion of malleolar osteotomies, and partial or complete osteonecrosis of the talus. Graft failure refers to failure
of graft incorporation with subsequent necrosis and subsidence. Treatment options for talar graft failure are lim-
ited, and outcomes for these treatments have rarely been reported. We present a review of the published data on
the complications and treatments for failed talar allograft transplantation. A case report is presented on a young
woman who experienced graft failure and osteonecrosis of her talar allograft transplant. Because of the size of the
present osteonecrosis, an ankle arthrodesis was performed as the initial revision procedure. Talar necrosis was
removed and revascularized from the ankle fusion with solid fusion was confirmed with computed tomography.
Symptomatic adjacent joint pain quickly developed in the hindfoot after the ankle fusion, and 12 months later an
ankle fusion conversion to total ankle arthroplasty was performed. The patient has returned to normal activity
with significant reduction in pain at most recent follow-up visit. This patient was followed for 7 years from initial
osteochondral talar allograft transplantation and for 2 years from conversion of ankle fusion to total ankle arthro-
plasty. It is important to understand the techniques, indications, and outcomes for the various revision options for
talar allograft failure. This case report illustrates how multiple revision options can be used to provide the best
outcome for the patient.
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Osteochondral lesions of the talus (OLTs) are defects of the articular
cartilage of the talus and underlying subchondral bone (1−4). These
lesions have poor ability to heal without surgical intervention second-
ary to the delicate vascular supply to the talus. Traditional treatment
options include osteochondral autograft transfer system (OATS),
mosaicplasty, bone marrow stimulation, subchondral drilling, autoge-
nous chondral grafts, and autologous chondrocyte implantation (5−11).

Most OLTs can be treated arthroscopically with debridement or
marrow stimulation techniques (8,9). However, open techniques may
be indicated when these techniques fail or when the morphology, loca-
tion, and severity of the lesion are such that arthroscopic techniques
are inadequate (12−21). There is a subset of OLTs that are uncontained
and involve the talar shoulder. These are typically large lesions that
involve a substantial amount of the weightbearing portion of the talar
dome and either the medial or lateral articular surface. Fresh osteo-
chondral allograft transplantation is a viable alternative to other treat-
ment options and may be suitable for these lesions. The rationale for
allograft transplantation is that the implantation of a viable osteochon-
dral segment is capable of surviving the transplantation and ultimately
will fully integrated by the host (22). Osteochondral allograft transplan-
tation fills the defect with mature hyaline cartilage structure while
addressing underlying bone deficiency (23,24). Osteochondral allog-
rafts may be created to match any size defect and eliminate the need
for donor site morbidity. Thus, this technique is advantageous for large,
deep, or uncontained OLTs (2).

Despite successful clinical outcomes, the reoperation rate has been
reported as 25% in a systematic review and has been as high as 33%,
with failure rates up to 35% (14,25,26). Complications may include fail-
ure of the graft, graft delamination, arthrofibrosis, nonunion, and
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malunion of malleolar osteotomies (12,14,25,27,28). Graft failure is one
of the most devastating complications and refers to failure of allograft
incorporation with subsequent necrosis and subsidence. Several articles
have published case series outcomes and failure rates for osteochondral
allograft transplantation of the talus (12,14,15,18,25,27). However, the
treatment for these failures has not thoroughly been discussed, and
limited case examples have been published. The purpose of this article
is to review the treatment of graft failure of fresh talar allograft trans-
plantation. A case example is presented of an unfortunate osteochon-
dral talar allograft failure in a young healthy patient, along with our
treatment approach.
Fig. 2. Preoperative ankle magnetic resonance image showing continued tibiotalar chon-
Case Report

A 34-year-old woman presented in October 2015 with chronic right
ankle pain. She had a past history of a talus microfracture 5 years earlier
as a result of an osteochondral defect in her talus. The talar microfrac-
ture was not successful, and the patient received an en bloc osteochon-
dral talar allograft 3 years prior to presentation, followed by hardware
removal 1 year later. There was no associated vascular or neurologic
pathology or history, and she had significant pain on range of motion
testing. At this time, magnetic resonance imaging (MRI) revealed
roughly 50% healing of the talus allograft. As an initial treatment option,
an ankle arthroscopy with debridement of the talus allograft and curet-
tage of the medial malleolar screw holes, with autograft used for back-
filling, was performed.

The patient continued to have right ankle pain, and 3 months after
ankle arthroscopy, repeat radiography and ankle MRI revealed chon-
dromalacia of the tibiotalar joint (Fig. 1 and 2). Because of continued
necrosis and collapse of the talus allograft, an ankle arthrodesis was
recommended. Discussion was extended to include the option for a
Fig. 1. Preoperative ankle radiographs showing the necrosis of the partial talar dome
allograft, with lucency between the graft and host talus.

dromalacia and necrosis of the partial talar dome allograft.
future takedown of ankle fusion with conversion to total ankle arthro-
plasty if the patient developed adjacent joint osteoarthritis (Fig. 3).
Approximately 1 year after initial presentation, an ankle arthrodesis
Fig. 3. Postoperative ankle radiographs after ankle arthrodesis with calcaneal autograft
and allograft supplementation. Postoperative ankle radiographs after conversion of ankle
arthrodesis to total ankle replacement as a result of painful adjacent joint arthritis, after
revascularization of the talus.
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was performed with autograft and allograft supplementation to the
arthrodesis site (Fig. 3). The patient progressed to solid osseous fusion,
confirmed on computed tomography (CT), as well as incorporation and
revascularization of the talar body. She was transitioned into an ankle
brace and returned to full activity.

Hindfoot pain quickly developed postoperatively with emphasis
over the subtalar and talonavicular joints. Clinical and radiographic
examinations of the patient’s right talonavicular and subtalar joint
showed early signs of adjacent joint arthritis. Right ankle fusion take-
down to total ankle arthroplasty was performed in May 2017, 1 year
after the ankle arthrodesis (Fig. 3). The patient progressed from a walk-
ing boot at 6 weeks postoperatively to an ankle stabilizing brace and
received physical therapy and home range of motion exercises. The
pain has significantly reduced in the hindfoot, and she is back to normal
activity. At the 2-year follow-up visit in May 2019, including 7 years of
follow-up from initial osteochondral talar allograft transplantation, she
had 41° of ankle sagittal plane range of motion, with 9° of dorsiflexion.
Her American Orthopaedic Foot and Ankle Society Hindfoot and Ankle
Scale score was 87 after 2 years, and she was satisfied with her out-
come. When asked, the patient stated that hypothetically she would
have the procedure again for the condition.

Discussion

Graft Failure

Early failure of an osteochondral graft can result from failure of bony
ingrowth, chondrolysis, or delamination of the cartilage. The allograft
bone is slowly incorporated and replaced by the host bone through a
process of creeping substitution. Revascularization may take from 1 to
4 years, depending on the size of the allograft and the quality of the
host bone (29). During the revascularization process, the allograft bone
is very vulnerable to collapse (17). Graft collapse ultimately can result
in malalignment and late failure of the graft. Another late complication
is degeneration of the joint. This is a result of overload of the healthy
cartilage adjacent to the graft owing to graft mismatch or late subsi-
dence. The most common complication is failure in the osseous portion,
where subchondral collapse, delayed union, or nonunion may occur
(30). Graft fragmentation and collapse are among the main failure
mechanisms, usually presenting as new onset of pain, joint effusion,
and mechanical symptoms. As a milder complication, allograft subsi-
dence may occur (30). It has been documented that osteochondral
allografts lose 1 to 2 mm of height depending on the stresses applied
(29,31−34). Whenever patients show radiographic evidence of
graft subsidence, despite remaining asymptomatic, observation may be
indicated.

Graft survival has varied from 66% to 100% (10,14,15,19,27,35). A
common reason for revisions is fragmentation and resorption of the
graft that subsequently lead to collapse (10,14,19,35). Graft failure is
consistently associated preoperatively with the presence of subchon-
dral cystic lesions, prior operation, and large lesions (27,36,39). It is
important to avoid these complications and to be aware of these risk
factors to aid in patient outcomes and prevent reoperations. Before
entering the care of the authors, our patient had undergone arthro-
scopic ankle debridement with subchondral microfracture, as well as
reportedly having a large lesion. These risk factors may have had a role
in the graft failure of the patient. These risk factors were also prevalent
in the study of El-Rashidy et al (27). Of the 4 of 38 patients who
required reoperation, 3 patients previously received arthroscopy with
microfracture, whereas the fourth patient had also failed prior osteo-
chondral autograft transfer (27). Although risk factors are important to
be aware of, clinical and surgical judgment must be used on an individ-
ual patient basis. Some patients, such as our reported case, are young,
healthy, and active patients who are poor candidates for ankle
arthrodesis or arthroplasty because of the functional limitation of these
procedures. These limitations are what make fresh osteochondral talar
allograft transplantation a viable treatment option for some patients.

According to a systematic review, the reoperation rate is 25% for
osteochondral talar allograft transplantation (25); 8.8% underwent sub-
sequent arthrodesis or arthroplasty. With failure being defined as post-
operative graft nonunion or resorption or the persistence of symptoms
leading to subsequent arthrodesis or arthroplasty, the overall failure
rate is 13.2% (25). Haene et al (37) reported failure of graft incorpo-
ration in 2 of 16 ankles, and the mean graft position relative to the
native talus was subsided 0.5 mm according to postoperative CT scans
(37). On the latest radiographs and CT scans, osteolysis and subchondral
cysts of >2 mm in diameter were found in 5 and 8 of the grafts, respec-
tively. Degenerative changes outside of the graft area consisting of sub-
chondral cyst formation and joint space narrowing were found in 7 of
the ankles. Five of the ankles were considered a failure (37). Specifically,
2 ankles either had undergone or were awaiting arthrodesis as a sal-
vage procedure (37).

Gross et al (14) reported on 9 patients with OLTs who underwent
fresh osteochondral allograft transplantation. At a mean follow-up of
11 years, 6 grafts remained in situ. The 3 failed allografts demonstrated
radiographic and intraoperative evidence of fragmentation or resorp-
tion, and these patients subsequently underwent ankle arthrodesis at
36, 56, and 83 months, respectively, following the allograft surgery
(14). The late conversion to arthrodesis indicates the need for long-
term monitoring of patients who have been managed with osteochon-
dral talar allografts (14). This is currently the longest follow-up study
(14), indicating that other studies may have had higher failure rates if
patients had been followed for longer periods.

Raikin (18) reported on 15 patients who underwent bulk fresh
osteochondral allografting for large-volume cystic lesions of the talus.
Only 2 grafts failed and necessitated the performance of ankle arthrode-
sis. Some form of graft collapse, graft resorption, or joint space narrow-
ing was seen in all patients (18). In Raikin’s retrospective review of
8 patients, lucency at the interface of the allograft and host bone was
found in 5 patients (12). However, the presence of graft−host lucency
did not seem to affect the treatment outcome in 4 of the 5 patients.
Four of the 8 patients required additional surgery, 2 patients required
additional ankle arthroscopic debridement, 2 patients required hard-
ware removal, 1 patient required medial malleolus osteotomy non-
union revision, and 1 patient required tibial and calcaneal osteotomies
to correct varus malalignment (12). Orr et al (38) reported a case series
of 8 structural allograft transfers with an average follow-up visit of
28 months. Three of the 8 cases were considered failures, although only
1 allograft failed to incorporate with subsequent graft resorption, which
ultimately required ankle arthrodesis (38).

Disease Transmission

Allograft-associated infection is rare but may be fatal. Clostridium
contamination risk increases with the length of time between donor
death and procurement (40,41). Safety guidelines established by the
American Association of Tissue Banks advocate donor screening; exten-
sive serologic, bacterial, and viral testing; procurement and storage
requirements; and graft quarantine until negative testing results are
ensured (42). Deep infection following allograft transplantation should
be considered for surgical debridement and graft removal.

Disease transmission is a concern with any transplantation proce-
dure, and disease transmission resulting from osteochondral allograft-
ing remains a concern. The current estimated risk of human
immunodeficiency virus (HIV) transmission through allograft tissue is 1
in 1 million (42). There have been 3 reported cases of HIV transmission,
2 cases of hepatitis C virus transmission, and 1 case of hepatitis B virus
transmission through allograft tissue (42). Appropriate counsel about
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the risks and benefits of receiving allograft tissue should be made.
Advances in serological testing for HIV, hepatitis, and other pathogens
have significantly decreased the risk of transmittable diseases (43).
Immunogenicity

The body’s immune response also plays a role in osteochondral allo-
graft transplantation. It has previously been suggested that articular
cartilage is relatively immunoprivileged; the surrounding matrix
around the chondrocytes protects against the host’s immune cells,
whereas bone marrow components of the allograft may not (44−46).
Although animal studies have shown less immunologic reaction in
cross-matched donor allografts, unmatched allografts have not yet
been shown to have a significant decline in clinical outcomes (45,47). In
a study by Meehan et al (17), 10 of 11 of the authors’ patients tested
positive for serum HLA cytotoxic antibody postoperatively after receiv-
ing fresh osteochondral allografting for the ankle joint. The 1 patient
who did not test positive was receiving immunosuppressant medica-
tion for a kidney transplant, and this patient’s radiographic and clinical
outcome scores proved to be the most successful in the cohort (17).
A report from Phipatanakul et al (48) indicated that in 8 of 14 of their
osteochondral allograft patients, there was an immunologic response
to cartilage-specific protein.

A study by Sirlin et al (49) compared MRI results of 2 groups of
patients receiving bipolar osteochondral allografts in the knee. MRI
results showed greater edema, thicker interface, and worse graft mar-
row signal in the treatment group that generated positive serum HLA
antibodies (49). It has been shown that in failed osteochondral allografts
of the talus, because of graft failure/collapse, nonunion, progressive
arthritis, and/or pain, there is likely a CD4+ and CD8+ lymphocyte-medi-
ated failure mechanism (26). This was demonstrated at the graft−host
interface in 8 of these cases because histologic staining showed substan-
tial loss of sulfated glycosaminoglycans and osteocalcin, whereas (CD68)
and CD4+ helper T cells, CD8+ cytotoxic T cells, and natural killer cells
were all found to be in high concentrations (26). These are all com-
monly seen in allogeneic organ transplant rejections.

It may be helpful to weaken the immunologic reaction to the allo-
graft by taking precautions such as alcohol rinses, high-pressure
washes, and specific treatments to destroy proteins and eliminate blood
and bone marrow cells (50).
Complications From Malleolar Osteotomy

Many osteochondral talar allograft transplantations require either a
medial or a lateral malleolar osteotomy to gain access to the subsequent
talar shoulder. This step in the procedure comes with the potential
complication of malunion, nonunion, or irritable hardware that may
need an additional operation (12,28,38). A retrospective case series was
performed by Bull et al (28) that reviewed 50 patients after medial mal-
leolar chevron osteotomies for medial talar dome exposure. This study
showed a 30% malunion rate and an average displacement of 2 mm of
incongruence at final follow-up visit.

In the case series by Adams et al (12) of 8 patients who received
talar osteochondral allograft transplantation, 1 patient underwent revi-
sion open reduction and internal fixation of an ununited medial malleo-
lar osteotomy, and a second patient required malleolar hardware
removal (12). Two cases of delayed union of the medial malleolar
osteotomy were reported in the case series by Orr et al (38). In addition,
3 patients underwent removal of symptomatic medial malleolar osteot-
omy hardware (38). Haene et al (37) had better results, with all malleo-
lar osteotomies healing in their series of 14 patients; there was
1 malunion of a medial malleolar osteotomy site with slight proximal
migration that did not require additional treatment.
Other Complications

During our literature review, we found that several other compli-
cations occurred during the postoperative period of some case series
reports. These additional complications included lateral impinge-
ment syndrome, allograft screw removal, osseous spur impingement,
superficial wound infection, advancement in tibiotalar joint arthritis,
and mechanical malalignment (12,15,17,27,51). In the study by El-
Rashidy et al (27), 4 of 7 patients had lateral impingement syndrome
secondary to an excess amount of lateral synovial tissue. All 4 grafts
were found to be intact on arthroscopic probing. However, 1 graft
contained a 5- to 6-mm area of denuded cartilage (27). Hahn et al
(15) reported that 4 of 13 patients required the removal of a screw
that was thought to be impinging on the tibial surface, and 1 patient
necessitated debridement of an impingement spur.

In the 2011 study by Adams et al (12), 1 patient with a medial allo-
graft was found to have varus malalignment of the ankle and under-
went supramalleolar osteotomy and calcaneal osteotomies to protect
the graft. The 2018 case series by Adams et al (51) reported that 5 of
14 patients required ankle arthroscopy and screw removal of the allo-
graft, because of continued pain and stiffness.

Treatment of Graft Failure

Total ankle replacement, ankle arthrodesis, and total talus allograft
replacement have been described in the literature for the treatment of
graft failure (Table) (14,17,18,20,21,37,38). Although ankle arthrodesis
is one of the most reported revision options, it remains a challenge in
young patients, because arthrodesis can provide predictable pain relief
but at the risk of functional limitations and the development of adjacent
joint arthritis. Adjacent hindfoot arthritis is inevitable after ankle
arthrodesis, with an occurrence reported as approximately 50% at
8 years and nearly 100% at 20 years (52−55). It can be seen in the Table
that there are 66 reported revision cases for treating osteochondral
talar allograft failure: 25 ankle fusions, 24 revision allografts, and 17
total ankle arthroplasties. Outcomes for these revisions have infre-
quently been reported (14,17,18,20,21,37,38).

In the retrospective case series by Raikin (18), 2 of the 15 patients
required an ankle arthrodesis after their talar allograft procedure,
because of graft collapse and ankle arthritis. This procedure was
required for these 2 patients as a result of eventual ankle arthritis that
occurred at 32 months and 76 months postoperatively (18). In the 2004
retrospective review by Raikin (19), 1 of 6 cases resulted in graft failure
that eventually required arthrodesis. Although follow-up after this revi-
sion was not reported, the patient was satisfied with the procedure and
would have undertaken the osteochondral talar allograft procedure if
given the option in retrospect (19). In the study by Orr et al (38),
because 1 of the grafts did not incorporate and led to resorption, it was
elected to revise the patient with an ankle joint arthrodesis. This patient
continued to have poor outcomes at final follow-up visit; overall Ameri-
can Orthopaedic Foot and Ankle Society Ankle-Hindfoot Scale score
worsened by 12%, and the visual analog pain scale score worsened by
5% (38). In our patient, ankle arthrodesis was successful at initial pain
relief for the patient, as well as revascularization and bone growth into
the osteonecrosed allograft portion of the talus. Unfortunately, adjacent
joint arthritis developed quickly in this patient, likely as a result of the
eliminated ankle joint range of motion from the arthrodesis. To prevent
subsequent hindfoot fusions, it was then elected to convert the patient
to a total ankle arthroplasty.

Total ankle arthroplasty is a second option for treating failed talar
allograft implantation. This option is limited to certain cases, as too
much osteonecrosis or allograft collapse in the talus can interfere with
the talar component and lead to early failure of the implant. This is why
ankle arthroplasty was not an initial salvage option for our patient. In



Table
Reported salvage procedures from failed osteochondral talar allografts

Study Study Design Patients (N) Failures and
Revision
Procedures

Length of Time Revisions
Occurred After Initial
Procedure

Follow-Up After
Revision

Reported Outcomes From
Revision

Haene et al (37) Prospective
case series

16 2/2 arthrodesis N/A N/A N/A

Gross et al (14) Retrospective
case series

9 3/3 arthrodesis 36, 56, and 83 mo N/A N/A

Raikin (18) Prospective
case series

15 2/2 arthrodesis 32 mo, 76 mo N/A N/A

Orr et al (38) Retrospective
case series

8 1/1 arthrodesis N/A 22.9 mo from initial
surgery

Patient remained active
duty, AOFAS −12%, −5%
VAS pain score

Meehan et al (17) Retrospective
case series

11 (9 bipolar
allografts)

3/5 revisional
allograft
1/5 TAA
1/5 elected no
revision

18 to 36 mo Revisional allografts:
12 and 13 mo, 1
unknown
TAA: N/A

Revisional allografts: 3/3
patients satisfied
TAA: 1/1 reported good
result

El-Rashidy et al (27) Retrospective
case series

380 2/4 TAA
1/4 arthrodesis
1/4 bipolar
allograft

N/A N/A 2/4 incomplete charts
2/4 report poor patient
satisfaction, and would
choose not to undergo
procedure again

Adams et al (51) Prospective
case series

14 2/2 TAA N/A N/A N/A

Raikin et al (19) Retrospective
review

6 1/1 arthrodesis 17 mo N/A Patient reported satisfaction
with arthrodesis, would
undergo procedure again

Gortz et al (35) Prospective
review

12 1/1 arthrodesis N/A N/A N/A

Gaul et al (20) Prospective
case series

20 20/20 revision
allograft

3 y 10.3 y 6 failures, 84% survivorship
at 5 y, 65% at 10 y; 58.3%
patient satisfaction

Gaul et al (21) Comparative
case series

24 13/24 arthrodesis
11/24 TAA

3.4 y arthrodesis
6.1 y TAA

7.4 y arthrodesis
3.8 y TAA

Arthrodesis: 3 failures, 84.6%
survivorship at 5 y, 87.5%
patient satisfaction
TAA: 2 failures, 83.3% sur-
vivorship at 5 y, 50%
patient satisfaction

Current report Case report 1 1/1 arthrodesis
converted to
TAA

4 y 2 y Complication: adjacent joint
arthritis 1 y postoperative,
conversion to TAA
Outcomes after TAA:
greatly satisfied, 9° ankle
dorsiflexion, AOFAS score
of 87

Abbreviations: AOFAS, American Orthopaedic Foot and Ankle Society Ankle-Hindfoot Scale; N/A, not available; TAA, total ankle arthroplasty; VAS, visual analog scale; −, negative.
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cases where the osteonecrosis and graft failure can be resected with the
talar cuts, ankle arthroplasty becomes a primary revision option (51). In
a recent prospective case series of 14 patients receiving fresh osteo-
chondral allograft transplantation to the talar shoulder with an average
follow-up of 55 months (51), 5 (36%) of these patients required addi-
tional surgery for pain and stiffness, and 2 patients were considered
failures because of cartilage delamination. Of the 2 failures, 1 patient
received a total ankle replacement, whereas the other patient was
awaiting the same treatment (51).

El Rashidy et al (27) reported on 42 patients, 38 of whom had com-
pleted their postoperative evaluation. The authors reported 4 failed
allografts, creating an overall failure rate of 10.5%. The 4 graft failures
were revised to 2 total ankle replacements, 1 ankle arthrodesis, and 1
bipolar total ankle allograft. The authors reported that a previous failed
osteochondral allograft did not negatively affect their ability to perform
a repeat allografting, an ankle arthrodesis, or a total ankle replacement
(27). However, 2 of these patients were poorly satisfied with their out-
come and would not choose to undergo the original osteochondral talar
allograft procedure again (27).

Another reported salvage technique is total ankle (bipolar) allograft
transplantation. In the case series by El-Rashidy et al (27), 1 reported
graft failure was salvaged with repeat grafting using a bipolar allograft.
Unfortunately, no specific outcomes on this case were reported. Mee-
han et al (17) reported on 11 patients with end-stage ankle arthritis
that was treated with fresh osteochondral allograft procedures, 9 of
which were bipolar. This study reports 5 failures (45%) in the average
33 months of follow-up: 3 cases required complete revision of the
osteochondral allograft, 1 case was converted to a total ankle arthro-
plasty, and 1 case had severe graft collapse with no further surgery
elected (17). Of the 4 revision cases, subjective satisfaction results were
reported after 6 to 12 months from revision surgery, and all 4 patients
were reportedly satisfied (17). A total second operation rate of 63.6%
occurred in this study (17). Although this study was not specifically
addressing failed talar allograft transplantation, it does report a large
complication and failure rate of bipolar osteochondral allografts.
According to Meehan et al (17), the main advantage to a repeat osteo-
chondral allograft procedure is that it further preserves the option of
arthrodesis and arthroplasty, which can potentially be harder to revise
(17). Jeng et al (56) reported on 2-year outcomes from 29 patients who
had received osteochondral ankle allografts, although all of their grafts
were bipolar and only 1 of these cases was used to treat an osteochon-
dral lesion of the talus. They reported another low success rate of 31%
(56); 14 of the 29 revisions required a repeat ankle transplant, pros-
thetic total ankle arthroplasty, or bone block arthrodesis (56). Kim et al
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(57) published a case series on 7 patients with bipolar allograft ankle
procedures and reported a 42% failure rate. Although these 3 articles
report outcomes on failed allografts that were bipolar, they provide
Level 4 evidence that revisional ankle allograft replacement comes with
low success rates and high reoperation rates (17,56,57).

Two recent case series reports by Gaul et al (20,21) showed results
for all 3 of these revision techniques for their own failed osteochondral
allograft cohort: ankle arthrodesis, total ankle arthroplasty, and revi-
sion allograft. In a comparative study, Gaul et al (21) reported that
24 patients underwent salvage procedures (13 patients underwent
ankle arthrodesis and 11 patients underwent total ankle arthroplasty)
after the failure of ankle osteochondral allograft transplantation. Of the
13 patients who received an ankle arthrodesis, 3 (23%) failures were
reported; of the 10 patients without failure, 88% were satisfied at
7.4-year follow-up (21). The mean pain level was 1.9, and the American
Academy of Orthopedic Surgeons Lower Limb Outcomes Assessment:
Foot and Ankle Module (AAOS-FAM) score was 83 (21). Of the total
ankle arthroplasty cohort of 11 patients, 2 (18%) failures were reported,
and of the 9 patients without failures, 55% were satisfied with the pro-
cedure at 3.8-year-follow up (21). The mean pain level was 1.3, and the
AAOS-FAM score was 82 (21). Twenty patients received a revisional
allograft in the case series report by Gaul et al (20). Six (30%) failures
were reported, 10 (50%) required further surgery, and of the 14 patients
without failures, only 41.7% were satisfied at 10.3-year follow-up (20).
The mean AAOS-FAM score was 70.5, and the mean pain level was 3.7
(20). Bipolar osteochondral ankle allografts remain a revision option,
but compared with ankle arthrodesis and total ankle prosthetic arthro-
plasty, case series results have thus far shown more successful out-
comes with the latter (17,20,21,27,56,57).

In cases where there is a large amount of talar necrosis as a result of
large OLTs or a failed osteochondral allograft, tibiotalocalcaneal
arthrodesis or tibiocalcaneal arthrodesis may also be a salvage option
(58). DeFontes et al (58) presented a tibiotalocalcaneal arthrodesis tech-
nique for a large OLT with osteonecrosis and used a full talar allograft as
bone graft for the fusion procedure. With minimal follow-up (<1 year),
6 of these procedures were successfully performed without any nonun-
ions, deep infections, or amputations (58). In large OLTs with massive
talar necrosis, an alternative to arthrodesis, and a future consideration,
may include custom total talus implants, although limited cases and
outcomes have been reported on this technique (59).

In conclusion, reoperation rates and complication rates can be rela-
tively high for patients receiving osteochondral talar allograft trans-
plantation. Many of these patients are young or middle-aged and still
have high functioning lifestyles, making it important to give them a
successful lower extremity reconstruction and outcome. When the
cases of graft failure and talar osteonecrosis occur, revision techniques
of ankle arthrodesis, total ankle replacement, bipolar talar allograft
replacement, tibiotalocalcaneal arthrodesis, and custom total talus are
all potential treatment options. The outcomes of these revisions are
infrequently reported, and stronger literature with longer follow-up
periods is needed to make good clinical and surgical decisions for these
patients. Ankle arthrodesis is currently the most reported and predict-
able revision procedure, but the other revision options may be more
beneficial to patients in certain situations. Risk stratification, such as
age, activity level, comorbidities, and smoking history, should be exam-
ined to determine who is most likely to have a successful outcome with
an allograft talus. In the event of symptomatic graft resorption or col-
lapse, ankle fusion can be considered with the option to convert to total
ankle replacement if needed.
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