
Introduction
There is a rich body of literature that has consistently reported 
favorable surgical outcomes following arthrodesis procedures 
that have been durable and reliable over time with low 
complication rates [1, 2]. Consequently, arthrodesis became the 
gold standard for a myriad of first metatarsal-phalangeal joint 
(1MTPJ) pathology and with recommendations informed by 

high-level evidence [3-5].
Surgical decision-making requires careful navigation of 
diagnostic and therapeutic challenges while considering the 
degree of uncertainty imposed by evidence limitations [4, 6]. 
There is a dearth of literature investigating complications 
following a primary arthrodesis procedure [2, 7] and fewer 
describe an approach to management (Table 1) [2, 8-11]. The 
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Introduction: Arthrodesis remains the gold standard for most first metatarsal-phalangeal joint (1MTPJ) pathologic conditions due to its high 
patient satisfaction, low complication rates, and consistent data. 1MTPJ arthroplasty remains a pursued procedure given the advantages 
described above, but the literature remains complicated and controversial as a primary surgical treatment. To the authors’ knowledge, there is no 
prior report describing utilization of arthroplasty as an approach to managing clinical failure of a successful fusion in the setting of a technically 
successful procedure without a post-operative complication.
Case Report: We present a case report of a 70-year-old female patient who underwent a successful 1MTPJ arthrodesis for hallux valgus and 
hallux rigidus and extensive tarsometatarsal arthrodesis for midfoot arthritis. Although the patient had radiographic evidence of successful 
fusion and had no surgical complications, she presented with dissatisfaction and pain due to functional limitations imposed by the procedure 
sequelae. The patient was diagnosed with right foot hallux interphalangeus with painful retained hardware. Conservative management failed to 
improve dissatisfaction or symptoms, and the patient opted for surgical takedown of her fusion with conversion to metatarsal-phalangeal joint 
arthroplasty, removal of hardware, and second toe proximal phalanx exostectomy. A stepwise surgical technique is described for the procedure, 
which was successful in addressing the patient’s perceived clinical failure.
Conclusion: Our case report describes a rare example of a patient who did not tolerate successful arthrodesis of the 1MTPJ, which was 
successfully revised to recreate the joint using a decellularized dermal allograft. The procedure resulted in fantastic patient satisfaction and long-
term outcomes. This case report highlights a potential salvage option for patients who do not tolerate a 1MTPJ arthrodesis.
Keywords: Case report, first metatarsal-phalangeal joint fusion, revision arthroplasty, interpositional arthroplasty, hallux interphalangeus.

Abstract

Learning Point of the Article:
This case report demonstrates the successful conversion of a non-tolerated first metatarsal-phalangeal joint arthrodesis to arthroplasty 

utilizing decellularized dermal allograft, highlighting a potential salvage option.

Conversion of First Metatarsal-Phalangeal Joint Arthrodesis to 
Arthroplasty: A Case Report
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most common complications are malunion/non-union and 
hardware-related complications [8, 12] and limited in scope to 
factors implicated in the technical failure of surgery.
Technical factors that contribute to surgical failure are but one 
dimension of clinical failure and incompletely explain the 

difference between expectations and fulfillment of expectation 
[11, 13]. In the era of evidence-based medicine, there has been 
a paradigm shift in outcome assessment and redefined through 
patient perceptions with a clear difference in definition and 
expectation between patient and surgeon [9, 10].
To the authors’ knowledge, there is no prior report describing 
an approach to managing clinical failure in the setting of a 
technically successful procedure without a postoperative 
complication. From the patient’s perspective, the clinical failure 
was secondary to the sequela of a well-healed arthrodesis 
procedure without complicated post-operative course and 
complete resolution of symptoms. The purpose of this report is 
to provide a cautionary note on strict adherence to evidence-
based practice and failure to incorporate patient perspectives in 
the surgical decision-making process. We describe our 
approach to planning a second surgery in the setting of a well-
healed arthrodesis without hardware failure to address the 
perceived clinical failure of an asymptomatic patient. We 
provide a stepwise surgical technique that is previously 
unreported and emphasize the importance of considering 
unique patient perceptions that may influence the lens clinical 
outcomes which are interpreted through.

Case Report
This is a case report of a 70-year-old retired female non-smoker 
with a history of breast cancer, anemia, hyperthyroidism, 
neuropathy, and s/p right 1MPTJ arthrodesis for hallux valgus 
and hallux rigidus and first tarsometatarsal (TMT) arthrodesis 
for midfoot arthritis 3 years ago. She presented with 
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Figure 1: (a and b) Pre-operative radiographs. Preoperative weight-bearing anterior posterior and lateral radiographs of right foot status post right 
first metatarsal-phalangeal joint and first tarsometatarsal joint arthrodesis 3 years before presentation with additional history of second and third 
tarsometatarsal joint arthrodesis. Radiographs demonstrated hardware maintained in proper alignment without signs of failure or loosening and 
evidence of successful fusion at the metatarsal-phalangeal joint and midfoot. In addition, slight hallux valgus interphalangeous with encroachment 
onto the second toe was noted. These images were used as preoperative images for conversion to first tarsometatarsal joint arthroplasty.

Figure 2: Metatarsal neck Guidewire positioning. Intraoperative image of a 
left foot demonstrating metatarsal neck Guidewire positioning. This image 
was obtained from a different case and is used as a representative. The 
Guidewire for the metatarsal head reamer was inserted and metatarsal head 
subsequently reamed to recreate a metatarsal head like shape in the 
cancellous bone. Two Guidewires were positioned into the metatarsal neck 
and overdrilled with a 2.5 mm drill to establish holes for suture passing.
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dissatisfaction and pain secondary to functional limitations 
imposed by her extensive fusion. She stated her foot felt rather 
stiff. The patient had an interval of symptom relief following the 
index procedure and radiographic evidence of successful fusion 
without experiencing a surgical complication. She reported that 
she had been compliant with index surgery postoperative 
protocols. She insidiously developed stiffness 2 years 
postoperatively that progressively worsened since onset. The 
patient believed that she experienced surgical failure and was 
dissatisfied with her altered gait and believed ipsilateral knee 
and hip pain were a consequence of her hallux stiffness. Clinical 
examination demonstrated well-healed surgical scars without 
signs of infection, a fused hallux metatarsal-phalangeal joint 
(MTPJ) in good position with pain overlying the dorsal aspect 
of the first toe and residual second toe deformity with skin 
irritation. Weight-bearing radiographs showed that hardware 
was maintained in proper alignment without signs of failure or 
loosening with radiographic evidence of successful fusion at the 
MTPJ and midfoot (Fig. 1a and b). In addition, slight hallux 
valgus interphalangeous with encroachment onto the second 
toe was noted. She was diagnosed with right foot hallux 
interphalangeus with painful retained hardware.
The patient was extensively counseled about her symptoms and 

provided reassurances regarding the outcome of her index 
surgery. Conservative management including activity and shoe 
wear modifications were recommended but failed to improve 
dissatisfaction or symptoms. Surgical treatment options were 
discussed with the patient, and she was requesting a takedown 
of her hallux MTPJ fusion. A review of the literature did not 
reveal any specific technique for achieving a mobile hallux 
MTPJ following previous fusion. Outcomes associated with 
conversion to arthroplasty could, therefore, not be stated due to 
lack of evidence and no prior investigations. The patient was 
adamant about pursuit of surgical takedown of her fusion with 
conversion to MTPJ arthroplasty, removal of hardware, and 
second toe proximal phalanx exostectomy. Appropriate written 
and signed consents were obtained including the possibility of 
later requiring a first ray resection. The patient underwent 
hardware removal from the proximal phalanx and first 
metatarsal, tibial sesamoid resection followed by a fused MTPJ, 
osteotomy through the cancellous bone was residual with 
removal of 4 mm thick bone section. With use of an ArthroFlex 
patch for joint recreation and mobility. 
Technique
The patient was positioned supine and a thigh tourniquet was 
utilized. Surgery was done through a medial approach and 
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Figure 3: Intraoperative first metatarsal-phalangeal joint creation. Intraoperative 
image of the right foot with a medial incision exposing the dorsal and plantar aspects of 
the first metatarsal-phalangeal joint with the decellularized dermal allograft 
undergoing initial placement to recreate the joint. The graft was soaked in irrisept and 
chlorhexidine solution prior to placement and was then slid plantarly between the 
sesamoids and metatarsal heads.

Figure 4: Intraoperative decellularized dermal allograft securely fastened. 
Intraoperative image of the right foot with a medial incision exposing the dorsal aspect 
of the first metatarsal-phalangeal joint with the decellularized dermal allograft being 
attached dorsally to recreate the joint. The dorsal flap of the graft was brought around 
and the plantar sutures brought up dorsally were secured in place with 3.0 mm 
bioabsorbable anchors. A needle was used to pass sutures through the graft and secure 
it dorsally into a single anchor. To further secure the graft two additional 2.4 mm, 
medial and lateral proximal anchors were utilized.
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hardware was removed without difficulty. Bone was resected 
from the metatarsal head and neck as well as the proximal 
phalanx. The tibial sesamoid was found to be partially fused and 
as a result partially resected to improve motion and relieve some 
of the patient’s plantar medial foot pain. A 4 mm wedge of 

symmetric bone was removed. The Guidewire for the 
metatarsal head reamer was inserted and metatarsal head 
subsequently reamed to recreate a metatarsal head like 
shape in the cancellous bone. Two guide wires were 
positioned into the metatarsal neck and overdrilled with a 
2.5 mm drill (Fig. 2) to establish holes for suture passing. 
A luggage tag suture was placed through the ArthroFlex 3 
mm patch after soaking the decellularized dermal 
allograft in irrisept and chlorhexidine solution. The graft 
was slid plantarly between the sesamoids and metatarsal 
heads. Suture passers were then used to pass sutures from 
plantar to dorsal. The dorsal flap of the graft was brought 
around and the plantar sutures brought up dorsally were 
secured in place with 3.0 mm bioabsorbable anchors (Fig. 
3). A needle was used to pass sutures through the graft 
and secure it dorsally into a single anchor. To further 
secure the graft two additional 2.4 mm, medial and lateral 
proximal anchors were utilized (Fig. 4). After joint 
recreation, range of motion was tested and found to be 
approximately 40–50° of dorsiflexion and approximately 
30° of plantar flexion (Fig. 5). We pinned the toe with a 
0.62-mm K wire to secure the position of the toe (Fig. 6).
Sterile dressings were placed and a splint was applied with 
the ankle in neutral dorsiflexion in the operative theater. 
At 1 week follow-up, the splint and dressing were 

removed, and the patient was transitioned into a CAM boot. 
She remained non weight-bearing with utilization of a knee 
scooter for 4 weeks. Postoperatively, the pin was removed at 4 
weeks, and the patient was transitioned to weight-bearing in a 
CAM boot. She experienced cellulitis and a minor surgical site 
infection that was successfully managed with oral antibiotics. 
She reported satisfaction and resolution of symptoms as her 
mobility increased during rehabilitation. At 10 weeks, she was 
successfully transitioned to a tennis shoe from the CAM boot.
At 3-year follow-up, she had radiographic evidence of a well-
healed and functional interpositional arthroplasty unchanged 
from radiographs obtained at prior visits (Fig. 7a and b). She 
experienced no pain or restriction in activity level. On clinical 
examination, she had a minimally shortened hallux with a 
painless 50° arc of dorsiflexion/plantar flexion motion (40° of 
dorsiflexion/10° of plantar flexion. The patient commented 
that she was happy with her decision to undergo the procedure 
and very satisfied with her result.

Discussion
To the best of our knowledge, take down of a 1MTPJ 
arthrodesis and conversion to 1MTPJ arthroplasty has not been 
performed following a minimally symptomatic and well-healed 
1MTPJ arthrodesis.
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Figure 6: Intraoperative first metatarsal-phalangeal joint stabilization. Intraoperative 
anterior posterior radiograph of the right foot demonstrating a 0.62-mm K wire 
placement to secure the position of the first metatarsal-phalangeal joint.

Figure 5: Intraoperative range of motion testing after joint creation. Intraoperative 
lateral radiograph of the right first metatarsal-phalangeal joint. After joint recreation 
with decellularized dermal allograft, range of motion was tested and found to be 
approximately 40–50° of dorsiflexion and approximately 30° of plantar flexion.



112

www.jocr.co.in

Journal of Orthopaedic Case Reports Volume 13 Issue 12  December 2023 Page 108-114 |  | |  | 

Walsh JP,  et al

There are several case reports highlighting conversion of 1MTPJ 
arthrodesis to arthroplasty in the case of nonunion, malunion, or 
ulceration (Table 1) [14-16]. Lee et al., describe a case of 
arthrodesis takedown and conversion to interpositional 
arthroplasty due to chronic pressure ulceration presumed from 
hardware prominence and comorbidities 4 years following initial 
arthrodesis [14]. After the arthrodesis takedown and 
interpositional arthroplasty, the patient presented with 
complications of an infectious wound dehiscence that was 
successfully treated with IV antibiotics [14]. 16 months 
following the salvage procedure, she presented without any 
evidence of ulceration, infection, non-union, or the recurrence of 
her hallux abductovalgus deformity [14]. Kumar and Clough 
highlights a case of a 64-year-old male who had previously failed 
1MTPJ arthrodesis, including two attempts at interpositional 
bone grafting, and was left with pseudoarthrosis and was 
eventually treated with silastic arthroplasty as a salvage 

t e c h n i q u e  [ 1 5 ] .  6 - m o n t h s 
following the procedure, the 
p a t i e n t  r e p o r t e d  g o o d 
satisfaction, resolution of the 
“cock-up” deformit y,  hal lu x 
lengthening, and improvement in 
range of motion [15]. Carroll and 
Sharpe describes a case of 1MTPJ 
arthrodesis malunion treated with 
a 2-stage procedure, silicone 
implant arthroplasty in a 32-year-
o l d  m a l e  [ 1 6 ] .  1 5 - m o n t h s 
fol low ing his procedure,  he 
reported improvement of his pain, 
better gait pattern, satisfaction of 
his procedure, and returning to 
light military duties [16]. While 

all the cases discussed above had successful short-term 
outcomes, none of the cases highlight outcomes >16 months 
following arthroplasty as a revision or salvage procedure.
Regarding our case report, it is important to consider why the 
patient did not tolerate a successful arthrodesis. Our patient had a 
1MTPJ arthrodesis, in addition to, a more proximal first TMT 
joint arthrodesis through a modified Lapidus procedure. We 
suspect that the combination of 1MTPJ and TMT joint fusion 
may have led to significant medial column stiffness and rigidity, 
eventually altering her gait causing hip and knee pain. A 
biomechanical gait study following 1MTPJ arthrodesis showed 
forefoot and hindfoot compensation to maintain a normal gait 
[12]. Therefore, additional fusion of the proximal midfoot could 
potentially alter her gait enough to cause intolerance of the 
arthrodesis. However, it has been demonstrated that 
biomechanical motion at the medial column of the foot is largely 
at the intermediate cuneiform and second metatarsal, as well as, 

Case
Patient 

Demographics
Indications for Arthrodesis Takedown

Arthroplasty Intermetatarsa
l Angel (IMA)

Hallux Valgus 
Angle (HVA)

Arthroplasty 
Dorsiflexion 

AngleType

Lee et al. 2020
78-year-old 
white female

Chronic Ulceration secondary to 
hardware failure conservative therapy

Interpositional 
Arthroplasty

Not mentioned 
in case

Not mentioned in 
case

60 °

Kumar et al. 
2013

64-year-old 
male

Paunful non-union with failed 
arthrodesis revision x2

Interpositional
Arthropalsty

Not mentioned 
in case

Not mentioned in 
case

Not mentioned 
in case

Carroll et al. 
2018

32-year-old 
male 

First ray stiffness and pain secondary to 
1MTPJ and TMTJ arthrtodesis

Silicone 
Arthroplasty

Not mentioned 
in case

Not mentioned in 
case

Not mentioned 
in case

Table 1: Published case reports. Table describing four case reports that have been published in the literature describing 
conversion of first metatarsal-phalangeal joint arthrodesis to arthroplasty in the case of nonunion, malunion, or ulceration.

Figure 7: (a and b) Post-operative radiographs. Three-year follow-up weight-bearing anterior posterior and lateral radiographs of 
right foot status post right first metatarsal-phalangeal joint functional interpositional arthroplasty. Radiographs demonstrated 
first metatarsal-phalangeal joint well-healed and in appropriate alignment. In addition, previous hardware of first, second, and 
third tarsometatarsal joint arthrodesis in proper positioning without any signs of hardware loosening.



the medial cuneiform and intermediate cuneiform, rather than 
the first TMT joint [8]. The modified Lapidus procedure does 
not compromise the former joints, which, therefore, should 
not hinder medial column motion. Nonetheless, medial 
column stiffness cannot be ruled out in our case. One study 
which included 18 feet which underwent 1MTPJ arthrodesis 
in combination to a proximal correction for severe hallux 
valgus was evaluated and found good patient satisfaction at 1 
year,  as  wel l  as  sat i s factor y  anatomic  cor rect ion 
radiographically [9]. However, the study is somewhat limited 
given the small patient population used and the limited follow-
up of a year, considering the patient in our case presented with 
gait changes, hip and knee pain, and metatarsalgia many years 
following her procedures.
Much of the data specific to 1MTPJ arthroplasty is 
controversial and contradictory but surgeons continue to 
investigate this procedure given the potential advantages 
which include non-restricted footwear to be worn, normal gait 
pattern, assist in balance, impact reduction, and a normal 
stance. The controversial data are likely due to limited studies 
and a large variety of arthroplasty techniques which include 
excisional arthroplasty, interpositional arthroplasty, and 
implant arthroplasty which may present with different 
outcomes [10, 11, 17]. Often, hallux MTPJ arthrodesis versus 
arthroplasty is a decision for primary surgical treatment. 
Primary hallux arthroplasty often can be converted to an 
arthrodesis in the event of failure and is well-described in the 
literature [11, 13]. Our case described above is unique, in that 
an arthrodesis takedown was performed to recreate the joint 
and motion with the hope of decreasing some of the patient’s 
complaints in her forefoot. Fortunately, the arthrodesis take-
down and joint recreation with a decellularized dermal 

allograft bio-implant was successful and our patient has enjoyed 
satisfaction, a complication free post-operative 3-year period, 
and resolution of her ipsilateral hip and knee pain. She reports 
returning to many of her daily activities that she was unable to do 
with her arthrodesis due to mobility issues, gait changes, and the 
development of hip and knee pain.

Conclusion
Arthrodesis remains the gold standard for most 1MTPJ 
pathologic conditions due to its high patient satisfaction, low 
complication rate, and durable outcomes. 1MTPJ arthroplasty 
remains an option with controversial data as a primary surgical 
treatment. Our case report describes a rare example of a patient 
who did not tolerate successful arthrodesis of the hallux MTPJ, 
which was successfully revised to recreate the joint using a 
decellularized dermal allograft. The procedure resulted in a 
satisfied patient with mid-term clinical and radiographic 
outcomes. This case report highlights a potential salvage option 
for patients who do not tolerate hallux MTPJ arthrodesis. When 
considering surgical treatment options of 1MTPJ pathological 
conditions, the question proposed by Hanft et al., remains, “Are 
we trying to satisfy patients or reconstruct an anatomic first 
metatarsophalangeal joint?” [18].

Clinical Message

This case report will change clinical practice as it highlights a 
potential salvage option for patients who do not tolerate hallux 
MTPJ arthrodesis.
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