Avascular Necrosis Following Distal First
Metatarsal Osteotomies: A Survey

A survey was developed and sent to members of the Northlake-St. Anne's Alumni Association. It was
intended to ascertain the incidence of avascular necrosis following distal first metatarsal osteotomies.
The data generated was then compared with previous reports in the literature.
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Many types of bunionectomies are performed an-
nually throughout the United States. One of the more
popular procedures in recent years is the distal first
metatarsal osteotomy, especially the Austin type.’
There are many complications that can occur after any
surgical procedure, let alone those peculiar to a buni-
onectomy. The latter include, but are not limited to:
infection, decreased first metatarsophalangeal joint
(MTPJ) range of motion, stiffness, chronic swelling,
transfer lesions, and delayed or nonunions (1).

When performing a distal osteotomy for bunion de-
formity, avascular necrosis (AVN) of the head of the
first metatarsal has to be included in any list of potential
complications (1). AVN is defined as bone death sec-
ondary to impaired circulation (2). In its earlier pres-
entation, the affected bone can heal if detected early
and promptly treated.

Distal first metatarsal osteotomies are thought to be
susceptible to AVN due to the amount of soft tissue
dissection around the first metatarsal head and the
placement of the osteotomy. The first metatarsal head
is supplied by intramedullary and extramedullary (cap-
sular) vessels (3, 4); the latter more concentrated dor-
sally and laterally. Stripping the soft tissues disrupts the
extramedullary vessels, while the osteotomy through
the head can disrupt the intramedullary ones, poten-
tially leading to AVN. Additionally, procedures where
a lateral release (fibular sesamoid release, adductor
tenotomy and/or lateral capsulotomy) were performed
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have been implicated in a higher incidence of AVN
(5-7).

Why it does not appear in larger numbers than those
reported has not been determined. In most instances
AVN may be asymptomatic, which makes its detection
difficult. Usually if symptoms develop there are radio-
graphic signs of articular cartilage collapse in varying
degrees. The end stage would be a total collapse of the
first metatarsophalangeal joint with osteoarthritic
changes evident (2, 3, 8).

Materials and Methods

The Northlake-St. Anne’s Alumni Association is a
group of podiatric physicians who completed either a
1- or 2-year surgical residency at Northlake Community
Hospital (later St. Anne’s Hospital), located in North-
lake, Illinois. This association sponsors an annual
alumni seminar. During the 1991 meeting this study
was formulated.

A questionnaire (Fig. 1) was sent to 92 alumni. The
group was asked to supply the number of cases of
avascular necrosis after first metatarsal head (distal)
osteotomies during the period from 1985 through 1990.
The results were then tabulated (Fig. 2).

Results

Forty-five (49%) of those physicians polled re-
sponded. Thirteen thousand nine hundred fifty-two first
metatarsal head osteotomies (Austin, Reverdin, Hoh-
mann, Wilson, or Scarf* (9-11)) were performed during
that period. Fifteen (0.11%) were reported to have
developed avascular necrosis. Thirteen (87%) of that
total occurred after an Austin bunionectomy. The other
two (13%) occurred following a Scarf procedure (Table

* The Scarf procedure is a through and through, from medial to
lateral, horizontal osteotomy, Z-shaped. The osteotomy is located in
the diaphysis. The distal arm is angulated in a dorsoproximal direc-
tion, while the proximal arm is angled plantar-distal.
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Avascular Necrosis Following First Metatarsal Head (Distal) Osteotomies: Patients From 1985 to 1990

1. Total number of first metatarsal head osteotomies performed from 1985 to 1990
2. Number of each performed: Austin

Hohmann
Reverdin
Others (list procedures and numbers)
3. Total number of patients with avascular necrosis —
4. Number of each procedure with avascular necrosis:
Austin
Hohmann
Reverdin
Others (list procedures & numbers)
5. How was the condition discovered:
a. pain
b. swelling
¢. inflammation
d. loss of operative correction
e. radiographic evidence only
f. bone scan
g. MRI
6. How many months postoperative was the condition discovered
7. For those with avascular necrosis list the following:
a. lateral release performed (conjoined tendon)
b. lateral capsulotomy
c. botha&b
d. type of fixation how long in place
e. was patient nonweightbearing after surgery
how lon
8. What was done for patient with avascular necrosis.
a. nonweightbearing— how long
b. bone stimulation__how long
c. additional surgery type
d. nonsteroidals — how long
e. no treatment
f. did the radiographs return to normal after

treatment

how long after discovery

9. Comments:

Figure 1. Sample of questionnaire sent to 92 alumni members.

Figure 2. A, Austin bunionectomy immediately postoperative. 64-year-old white female (anteroposterior radiograph). B, Early
cystic changes evident immediately distal to the tibial sesamoid: 4 months postoperative. C, Increased radiolucency of

metatarsal head and pronounced loss of joint space: 12 months postoperative.
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TABLE 1. Numerical data from the surveys

Questionnaires sent = 92
Number returned = 45 (49%)
Total osteotomies performed = 13,952
A. Austin = 7946
B. Hohmann = 2552
C. Reverdin = 220
D. Scarf = 3155
E. Wilson = 79
Total avascular necrosis = 15 (0.11%)
A. Austin = 13 (0.093%)
B. Hohmann =0
C. Reverdin=0
D. Scarf = 2 (0.014%)
E. Wilson =0

Percent avascular necrosis in each procedure:

A. Austin = 0.164%
B. Hohmann = 0

C. Reverdin = 0

D. Scarf = 0.063

E. Wilson =0

TABLE 2. Cases of AVN and pertinent information

1). Scarf bunionectomies were included due to the
extensive dissection around the metatarsal head and
distal most osteotomy placement.

On the average, AVN was recognized 4 months post-
operatively. All of the reported cases had a resumption
of the postoperative swelling, with most also experienc-
ing an increase or resumption of pain at the level of the
first metatarsal head (Table 2). There was no increased
predilection for AVN with the various fixation tech-
niques. The reported cases all had a lateral release.

All osteotomies were fixated with either a pin, screw,
or absorbable rod. Each type developed AVN. Diag-
nosis was made primarily with conventional radio-
graphs. Magnetic resonance imaging (MRI) was used
in two of the cases and a technetium bone scan in
another.

Treatment consisted of nonweightbearing, usually in
a cast, in all but one case. In that instance no treatment
was instituted. Nonsteroidal anti-inflammatory drugs

Type Pain Swelling Inflammation Months Postoperative Lateral Release Fixation
Austin X X X 4 Yes 0.062K*
Austin X X X 2 Yes 0.062K
Austin X X X 2 Yes 0.062K
Austin® X X 6 Yes Herbert
Austin® X X 6 Yes Herbert
Austin X X 6 Yes 0.062K
Austin X X 6 Yes 0.062K
Austin X X 6 Yes 0.062K
Austin X X 2 Yes Absorbable
Austin® X X 3 Yes 0.062K
Austin X 6 Yes® Screws
Austin X 6 Yes® Screws
Austin X 6 Yes® Screws
Scarf X 6 Yes® Screws
Scarf X 6 Yes® Screws
How Long Fixated NWB Postop X X-Rays Normal How Long

4 weeks No None Yes 1 year
4 weeks No NWB*-2 months/NSAID/-2 months Yes 6 months
4 weeks No NWB-2 months/NSAID-2 months Yes 6 months
Indefinitely 4 weeks Bone stim-3 months/NSAID-4 months No
Indefinitely 4 weeks NSAID-4 months No
4 weeks No NWB-6 weeks/NSAID-3 weeks/injection No
4 weeks No NWB-6 weeks/NSAID-3 weeks No
4 weeks No NWB-6 weeks/NSAID-3 weeks No
Indefinitely No NWB-3 weeks No
3 weeks No NWB-6 weeks No
Indefinitely Yes NWB-4 weeks/NSAID-2 weeks No
Indefinitely Yes NWB-4 weeks/NSAID-2 weeks
Indefinitely Yes NWB-4 weeks/NSAID-2 weeks No
Indefinitely Yes NWB-4 weeks/NSAID-2 weeks No
Indefinitely Yes NWB-4 weeks/NSAID-2 weeks No
* MRI used.

° Bone scan used.

° No lateral capsulotomy performed.

9 Kirschner wire.

* Nonweightbearing.

" Nonsteroidal antiinflammatory drugs.
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were routinely used, and a bone stimulator was also
utilized in one case. Additionally, in one case, an intra-
articular steroid injection was administered.

In the majority of cases, post-treatment radiographs
still demonstrated some sclerosis, cystic degeneration.
or collapse, but all patients were asymptomatic at com-
pletion of treatment regardless of treatment method
utilized. To date, no cases of AVN have needed addi-
tional surgery. No attempt was made through the ques-
tionnaire to determine the long-term consequences of
AVN on range of motion or patient satisfaction.

Discussion

An attempt was made in this study. using a large
number of respondents to a survey, to quantify the
incidence of AVN after distal osteotomies of the first
metatarsal in the treatment of bunion deformities.

Questionnaires of this type have been utilized before in
the podiatric literature (12). Naturally, a study of this
type has several inherent weaknesses: 1) The study relies
heavily on the integrity of the reporting physicians to
accurately answer the survey and supply the necessary
information. Bias cannot be ruled out. 2) A patient
experiencing difficulties after a prolonged postoperative
recovery may not necessarily return to the initial sur-
geon. The number of cases of AVN reported, therefore,
may be artificially low. 3) The index of suspicion must
be high to determine the etiology of a resumption of
swelling and possible discomfort, especially if the post-
operative period was uneventful. 4) AVN may be de-
veloping in bone prior to any evidence on conventional
radiographs. However, it has been reported that the use
of MRI may yield an AVN rate of 50% after a distal
osteotomy even in patients without any symptoms (13).
5) Although all respondents trained at the same insti-

Figure 3. A, Preoperative radiograph of 56-year-old white female (anteroposterior radiograph). B, Immediate postoperative
(anteroposterior). C, Immediate postoperative (lateral). D, 2 months postoperative. Note changes beginning to become evident
(anteroposterior). E, 3 months postoperative. Note more pronounced changes occurring. F, 3 months postoperative (lateral).
G, 7 months postoperative. Note that the osteotomy site is filling in without collapse of the metatarsal head (anteroposterior).
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tution under similar circumstances, variations in the
performance of the procedures and postoperative treat-
ment may exist from respondent to respondent.

AVN is defined as death of bone due to impaired
circulation which, under the proper circumstances, can
heal if detected expeditiously (2). Radiographically, it
can appear as varying degrees of radiolucency, cystic
degeneration, fragmentation, actual collapse of the site,
and finally a narrowed joint space (Fig. 3). Circulation
can be impaired with extensive dissection around the
metatarsal head in conjunction with a distal osteotomy
and lateral release (2-4, 6, 7). Given that the dissection
technique is the same for each patient by any individual
physician, the fixation identical, and the postoperative
care consistent, why AVN does not occur in larger
numbers cannot be readily explained.

Using MRI, Wilkinson er al. (13) demonstrated that
50% of postoperative Austin bunionectomies studied
had evidence of AVN, while only 10% had evidence of
AVN on plain radiographs. Other authors have re-
ported AVN to be from 0% to 40% (2, 6, 14-25). This
suggests that AVN occurs at a much larger frequency,
but clinical symptoms are either nonexistent or “rec-
ognized™ as a normal part of the healing process.

This study with the incidence of 0.11% in over 13,000
first metatarsal head osteotomies reports AVN to be
low. However, as previously stated it has been evident
when MRI is used in 50% of those studied (13). Why
symptoms do not develop in more cases IS open to
conjecture. Unlike other studies various distal osteoto-
mies were reported.

Even though the clinical representation of AVN is
low in this study, this does not obviate the necessity for
careful dissection around the first metatarsal head,
within the first interspace, and a high index of suspicion
for its appearance. Figures 2 and 3 demonstrate changes
on radiographs. Differential diagnoses need to include
but not be limited to osteomyelitis, Charcot changes,
septic arthritis, or delayed or nonunion. Bone scans
and MRI may be used to aid in the diagnosis of AVN
(2, 13). If AVN should occur, the site must be protected
to prevent collapse of the metatarsal head and early
degenerative joint disease. The possibility of additional
surgery cannot be ruled out if AVN results in severe
degenerative joint changes of the first metatarsophalan-
geal joint: ultimately leading to either hallux limitus or
rigidus.

Summary

Through a questionnaire of a group of physicians in
an alumni association, the incidence of AVN in distal
first metatarsal osteotomies was determined. Although
some bias in responding may be apparent, the reported

incidence of AVN after distal first metatarsal osteoto-
mies is low. This study relied primarily on the resump-
tion or continuation of symptoms postoperatively
around the first metatarsophalangeal joint to arouse the
physician’s suspicions. The diagnosis of AVN was then
confirmed with radiographs. Routine use of MRI post-
operatively would potentially demonstrate many more
subclinical patients with AVN.
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