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INTRODUCTION
The first metatarsophalangeal joint (MPJ) arthrodesis is
a widely familiar procedure for the surgical treatment of
hallux limitus and rigidus, first MPJ arthritis, and severe or
recurrent hallux abducto valgus (HAV) (1). This procedure
is known to produce reliable outcomes with high fusion rates
when carried out with appropriate surgical technique and
patient selection. First MPJ arthrodesis has a radiographic
nonunion rate of 5.4% and symptomatic nonunion rate of
less than 2%. Questions regarding this procedure such as
potential biomechanical risk factors, appropriate positioning,
appropriate fixation (2), and early weightbearing have been
previously discussed (3).
Complications associated with first MPJ fusion include
wound healing complications, malunion, nonunion, and
hardware removal. Hallux interphalangeal joint (HIPJ)
arthritis has been reported following first MPJ arthrodesis
as a potential complication. In a series of 100 patients with
10 to 17 year follow-up, Fitzgerald classified post first MPJ
arthrodesis HIPJ arthritis into 4 groups. Group 1 (44%)
had clinically and radiographically normal HIPJ, Group 2
(31%) had increased valgus deviation of the HIPJ but was
otherwise normal, Group 3 (15%) had radiographic arthritis
with no clinical symptoms, and Group 4 (10%) had painful
arthritic changes (4).
Over the past 50 years, the first MPJ arthrodesis has
been refined and various changes to surgical technique and
fixation methods have been adopted. However there are still
many variations in the procedure today (1). More recently,
Shah et al explored the rate of symptomatic postoperative
first MPJ arthrodesis HIPJ arthritis and its relationship
to fusion position. In a study of 107 procedures with a
2-year follow-up, no instances of symptomatic arthritis
were noted. Due to limits in study size, no statistically
significant relationship was found between fusion position
and postoperative arthritis (5).
The authors have noted multiple instances of HIPJ
arthritis and Charcot following first MPJ arthrodesis over
the past decade in the neuropathic population. These
instances are either found incidentally on radiographs,
or present as an erythematous, hot, edematous HIPJ in
abductovalgus position and occur several months or years

following first MPJ arthrodesis. Humbert et al discussed the
change in flexor hallucis longus (FHL) vector on the hallux
after first MPJ arthrodesis (6). A large HAV deformity,
and/or a pronated foot type impart a more abductory pull
on the distal phalanx of the hallux. The authors believe that
increased lateral pull on the HIPJ by the FHL after first
MPJ arthrodesis can lead to increased lateral pressure and
therefore inflammation in the joint. This puts neuropathic
patients at an increased risk for an acute Charcot neuropathic
osteoarthropathy (CN) event at the joint. While the specific
pathogenesis of CN is debated, it is widely agreed that
uncontrolled inflammation, precipitated either by a specific
event, or repetitive trauma, leads to the condition (7).
Four cases of post first MPJ arthrodesis with radiographic
HIPJ arthritis will be presented (correlated with Fitzgerald
Group 3 above). All cases presented represent neuropathic
patients who presented without significant pain.

CASE 1
A 50-year-old neuropathic male presented 8 weeks after
a first MPJ arthrodesis. He had normal alignment of
the HIPJ (Figure 1).

CASE 2

Figure 1A. Appearance at initial presentation.
B. Appearance 1 year postoperatively with HIPJ
abduction and arthritis. The patient presented with
no pain, but with noticeable swelling and deformity
of the hallux.
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CASE 2
This case is a 65-year-old man with Type 2 diabetes mellitus
and peripheral neuropathy (Figure 2).

Figure 4A and B. Clinical views of the same patient six years postoperatively
with marked edema and deviation of the HIPJ.

CASE 4
Figure 2A. Initial postoperative appearance. B, Clinical appearance
of the same patient 1 year postoperatively. Note the hallux valgus
interphalangeus. C, Radiograph 1 year postoperatively showing
severe HIPJ arthritis with lateral deviation, loss of joint congruity,
and fracture of the medial condyle of the distal phalanx. Note that
reduction and fixation at the first MPJ arthrodesis site is maintained.

Case 4 is a 67-year-old female with diabetes mellitus and
neuropathy (Figure 5).

CASE 3
This case is a 62-year-old woman with diabetes mellitus and
peripheral neuropathy (Figure 3 and Figure 4).

Figure 5A. Appearance 6 weeks postoperatively with HIPJ intact.
B, Clinical photos of the same patient 11 months postoperatively
with hallux valgus interphalangeus. Note previous permanent nail
avulsion to patient which has healed. C, Radiograph at 11 months
postoperatively showing loss of joint congruity of the HIPJ with
hallux valgus interphalangeus while the first MPJ arthrodesis site
is maintained.

Figure 3A. Appearance 8 weeks postoperatively with first MPJ
arthrodesis and HIPJ intact. B, Appearance 6 years postoperatively
with first MPJ arthrodesis site intact but marked HIPJ arthritis with
hallux valgus interphalangeus.

CHAPTER 24

113

EXTENSOR HALLUCIS LONGUS
TENDON INTERPOSITIONAL
ARTHROPLASTY OF THE HIPJ
The senior author has been performing a prophylactic flexor
tenotomy at the time of first MPJ arthrodesis on neuropathic
patients to reduce the stress on the IPJ postoperatively and
prevent postoperative Charcot phenomenon from occurring
at the HIPJ. In cases where this has not been performed, and
patients present with a Charcot event, or any postoperative

Figure 8A, View of the HIPJ with rolled segment of the extensor
tendon interposed in the arthroplasty site. B, Temporary fixation
of the joint with 0.062” Kirschner wires in bucket handle
technique to allow soft tissue structures to heal. These are left
in place for 4 to 6 weeks. Reduced position of the HIPJ valgus
deformity is noted. C, Stabilization of the Kirschner wires with
episeal and closure of the joint capsule.

Figure 6. Preoperative clinical view of patient
with pronounced edema and hallux valgus
interphalangeus.

arthritis at the HIPJ with hallux valgus interphalangeus, the
authors suggest performing an arthroplasty of the HIPJ
with interposition of the extensor hallucis longus tendon.
The suggested procedure is outlined below. (Figures 6-8).
In conclusion, the complications related to first MPJ
fusion are well documented in the literature. The authors
have presented 4 cases of advanced degenerative changes
and acute CN of the HIPJ following first MPJ fusion. We
believe that after first MPJ fusion, stress increases from the
continued action of the FHL tendon, which can further
increase the process of advanced degenerative arthritis lead
to Charcot arthropathy in neuropathic patients; even if
the fusion site is of optimal position. The authors propose
an FHL tenotomy simultaneously at the time of first MPJ
fusion at the level of the first MPJ and distal to the sesamoid
apparatus in the neuropathic patient population. We believe
this FHL tenotomy may provide prophylactic prevention
of further stress at the HIPJ leading to this advanced
degenerative process and HIPJ CN. Further research is
needed in this area and the authors are currently conducting
a formal case series to determine the rate and relationship of
HIPJ arthritis after first MPJ arthrodesis with and without
the concurrent flexor tenotomy and the role of neuropathy
in this phenomenon.
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