








3-point walking stability over the traditional cane
or crutches.

Digital procedures including arthroplasties or
arthrodeses correct multiplanar deformities of the
proximal and distal interphalangeal joints. These
corrections allow proper alignment of digits and
the removal of painful joint surfaces for ease of shoe
wear and prevention of arthritic ulcerations.

Midfoot Procedures
Procedures at the first metatarsophalangeal joints
are divided into cheilectomy, osteotomy, implant
arthroplasty, and arthrodesis.41 They are either
joint-sparing or joint-replacing procedures. Joint-
sparing procedures (cheilectomy, osteotomy) have
an excellent outcome in the presence of end-stage
arthritis. Increased deformities have had better out-
comes with joint-replacing procedures (implant ar-
throplasty and arthrodesis). Metatarsophalangeal
joint resections and Keller-type procedures are
usually reserved for end-stage conditions in which
ambulation and flexibility are not a concern. Insta-
bility and posttraumatic arthritis in the tarsometa-
tarsal joints require bone resection, which is the
simplest approach, or arthrodesis to eliminate the
source of pain and provide stability. Although bone
resection does not require the use of fixation de-
vices, arthrodesis requires joint preparation and fix-
ation. These particular joints are not essential for
gait. Their range of motion is minimal compared

with the essential joints of the ankle, subtalar, mid-
tarsal, and first metatarsophalangeal joints.

The fusion of tarsometatarsal joints provides
significant pain relief and stability to the midfoot in
stance and gait. With the introduction of external
fixation they may now be used in combination with
internal fixation for further added stability of these
bone segments, allowing the patient to perform
protected partial to full ambulation postoperatively,
which previously required 4 to 8 weeks of non-
weight-bearing immobilization.

Hindfoot Procedures
At the hindfoot and ankle levels, arthritis, defor-
mity, and muscle imbalance can be common in the
geriatric patient. Similar to the forefoot and mid-
foot, the causes can also be multifactorial and result
from osteoarthritis or stroke. The arthritic events
affecting the forefoot and midfoot can also affect
the hindfoot and ankle. The ankle, subtalar, and
midtarsal (talonavicular and calcaneocuboid) joints
can be affected in isolation or combination. These

Figure 4. Diabetic Charcot deformity. Note the
osseous destruction and collapse in the midfoot
preoperatively (A) and the postoperative view of the
reconstruction (B).

Figure 3. Tailor’s bunionette. Note the angular
osseous malalignment of the 5th metatarsal.
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joints are very complex and multiplanar in range of
motion. Their 3-dimensional joint motion leads to
a combination of arthritic events with joint crepitus
at multiple levels. Neuromuscular conditions can
affect the distal extrinsic muscles in the lower ex-
tremity leading to muscle imbalance, weakness,
spasticity, and contractures.

The most common conditions include ankle
arthritis, ankle valgum/varum deformity, drop

foot, equinus, Achilles partial/full rupture, pos-
terior tibial tendon dysfunction/insufficiency,
subtalar arthritis, subtalar valgum/varum defor-
mity, midtarsal joint arthritis, collapsed hindfoot
complex, posttraumatic joints, and nonunion/
malunion conditions. Typically patients with
these conditions complain of pain around the
heel and/or ankle. Disability is associated with
difficulty standing and/or walking for long dis-
tances. It is not uncommon for muscle weakness
and imbalance go unnoticed by the patient (Fig-
ure 7) During examination the clinician can de-
termine the level of arthritis, misalignment, and
deformity through muscle testing and evaluation
of range of motion and gait.

The goals for geriatric hindfoot and ankle sur-
gery are focused on achieving a plantigrade foot,
allowing full ground contact, ambulation with a
brace, and elimination of the need for a brace.38

Most of these procedures can now be performed
under intravenous sedation (monitored anesthesia
care) with regional popliteal, sciatic, or femoral
local blocks in an outpatient setting. Unlike fore-
foot and midfoot procedures, most patients are
protected with a temporary non-weight-bearing
splint, which is then switched to a short-leg partial-
walking cast after 2 to 4 weeks, and then to a
full-walking cast during the following 3 to 4 weeks.
In selected patients, an Ilizarov external fixation
may be applied; this can allow postoperative weight
bearing beginning in the first 1 to 2 weeks with a
walking aid. Patients undergoing an Ilizarov pro-
cedure must be selected with special caution be-
cause strict compliance is needed (Figure 8). The
daily postoperative care for these more complicated

Figure 5. Regional blocks: (A) ankle and (B) popliteal.

Figure 6. Non-weight bearing assistance devices as
alternatives to traditional crutches and walkers.
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procedures are best addressed in a rehabilitative or
skilled nursing facility.

Arthrodesis of the ankle and subtalar joints is
still the gold standard in the treatment of end-stage
arthritis (Figure 9). Although joint replacements
that provide increased range of motion and flexi-
bility are treatment options, the intermediate and
short-term results are not as satisfactory and have

higher complication rates compared with knee and
hip joint replacements (Figure 10). Until this tech-
nology improves, extra-articular arthrodesis and
joint resection with synovectomy and debridement
are better options for geriatric patients. Isolated
midtarsal joints arthrodesis reduces pain and dis-
ability as well as total range of motion of the sub-
talar joint. These procedures can proceed with
early weight bearing compared with ankle and sub-
talar joint arthrodesis. There are currently no re-
placements available for these joints. Osteotomies
in the ankle and hindfoot are viable extra-articular
procedures, which preserve joints and provide re-
alignment of the structures.

Tendinopathies associated the Achilles and pos-
terior tibial tendon are the most frequently per-
formed procedures. Although rupture repairs of the
Achilles tendon is normally performed in isolation,
repairs of the posterior tibial tendon in isolation
without bone correction or realignment do not
provide enough stability to hold the correction.
Because most posterior tibial tendon conditions
occur with progressive pes plano valgus and flatfoot
deformity, the correction of bone pathology has

Figure 7. Chronic Achilles tendon rupture. Note (A)
the clinical view of the interrupted integrity of the
Achilles tendon; (B) T2-weighted images of the
ruptured Achilles tendon; (C) intraoperative view of
the ruptured Achilles tendon; and (D) Achilles tendon
reconstruction with graft.

Figure 8. Severe ankle osteoarthritis. Note the
Ilizarov external fixation for earlier postoperative
weight-bearing tolerance.

Figure 9. Subtalar joint arthritis. A postoperative view
after isolated subtalar joint arthrodesis.

Figure 10. Ankle arthritis. A postoperative view of
total ankle replacement. Note the complete bipolar
components for the tibiotalar joint.
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priority over the tendon repair. Drop foot requires
evaluation of in-phase and out-phase muscles be-
cause tendon transfer techniques can prevent ankle
arthrodesis.42,43

Well-designed and well-controlled clinical trials
among the geriatric population are still needed to
validate the improvement in reported clinical out-
comes and to assist the primary care provider in
giving a more accurate description of outcome ex-
pectations to the patient. Advantages, disadvan-
tages, benefits, risks, and time to recovery need to
be clearly covered by the surgeon, although it is
helpful for the primary care physician to inform the
patient of options for which a educational visit and
consult with the surgeon may be made. We
strongly believe that the geriatric patient who is
asymptomatic, able to ambulate without significant
difficulty, and who is not in a limb threatening
situation should not undergo a surgical procedure
simply for cosmetic purposes. The primary care
physician must carefully screen and the patient’s
current medical situation and medical and social
history to determine whether surgical intervention
should be considered. Patients, regardless of age,
commonly anticipate that a surgical procedure will
create an “anatomically normal,” fully functional,
and completely pain-free foot. Surgical procedures
are meant to address problematic foot problems,
improve ambulation, and to decrease pain. Patients
may need to be educated postoperatively about
ongoing, albeit decreased, pain, the need for special
shoes, and limitations to daily activities. Patients
will appreciate an honest and straightforward ex-
planation of what to expect.

Currently, well-powered and controlled trials
are not available to provide evidence-based and
statistically significant data about the new and ad-
vanced surgeries that result in less pain, decreased
recovery time, and improved function scores. The
aforementioned lack of studies highlights the need
for determining the correlation between perioper-
ative medical management and treatment out-
comes, as well as any relationship between newer
techniques and surgeries on the elderly and com-
mon postoperative complications such as the in-
cidence of deep venous thrombosis/pulmonary
embolism (PE), postoperative pneumonia, or post-
operative injuries (falls). The rise in numbers of
senior patients and the parallel increase in surgeries
performed on this population justify the need for
such studies to be performed in the near future.

Summary
The increase in the aged population and their con-
tinued active lifestyles and a desire for a better
quality of life make it important for the health care
provider to have a basic understanding of conser-
vative versus surgical options for treatment of the
geriatric lower extremity. Surgical versus conserva-
tive approaches have been emphasized here; how-
ever, potential problems from operative interven-
tion as well as postoperative care need to be
discussed in detail with patients and family mem-
bers. Advanced foot and ankle surgery is not im-
mune from common postoperative orthopedic and
cardiovascular complications. Conservative options
need to be considered before surgery is recom-
mended. Candidates that do qualify for surgery
may now benefit from the advanced and improved
treatments that have been developed to address
lower extremity problems among the aging popu-
lation.
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