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THE INSENSATE FOOT FOLLOWING
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Investigation performed at the Johns Hopkins University School of Hygiene and Public Health, Baltimore, Maryland

Background: Plantar sensation is considered to be a critical factor in the evaluation of limb-threatening lower ex-
tremity trauma. The present study was designed to determine the long-term outcomes following the treatment of se-
vere lower extremity injuries in patients who had had absent plantar sensation at the time of the initial presentation.

Methods: We examined the outcomes for a subset of fifty-five subjects who had had an insensate extremity at the
time of presentation. The patients were divided into two groups on the basis of the treatment in the hospital: an in-
sensate amputation group (twenty-six patients) and an insensate salvage group (twenty-nine patients), the latter of
which was the group of primary interest. In addition, a control group was constructed from the parent cohort so that
the patients in the study groups could be compared with patients in whom plantar sensation was present and in
whom the limb was reconstructed. Patient and injury characteristics as well as functional and health-related quality-
of-life outcomes at twelve and twenty-four months after the injury were compared between the subjects in the insen-
sate salvage group and those in the other two groups.

Results: The patients in the insensate salvage group did not report or demonstrate significantly worse outcomes at
twelve or twenty-four months after the injury compared with subjects in the insensate amputation or sensate control
groups. Among the patients in whom the limb was salvaged (that is, those in the insensate salvage and sensate con-
trol groups), an equal proportion (approximately 55%) had normal plantar sensation at two years after the injury, re-
gardless of whether plantar sensation had been reported to be intact at the time of admission. No significant
differences were noted among the three groups with regard to the overall, physical, or psychosocial scores. At two
years after the injury, only one patient in the insensate salvage group had absent plantar sensation.

Conclusions: Outcome was not adversely affected by limb salvage, despite the presence of an insensate foot at the
time of presentation. More than one-half of the patients who had presented with an insensate foot that was treated with
limb reconstruction ultimately regained sensation at two years. Initial plantar sensation is not prognostic of long-term
plantar sensory status or functional outcomes and should not be a component of a limb-salvage decision algorithm.

Level of Evidence: Prognostic Level |. See Instructions to Authors for a complete description of levels of evidence.

necessitates an immediate or early decision between

limb reconstruction and amputation. This initial de-
cision requires a prediction of treatment outcomes on the
basis of patient and injury characteristics. Although a multi-
tude of guidelines and scoring systems have been devised to
assist with this decision'”, recent work by Bosse et al.* has
challenged their usefulness. Of the five systems that were

T he treatment of severe, leg-threatening injuries often

A cc tary is available with the electronic versions of this article,
on our web site (www.jbjs.org) and on our quarterly CD-ROM (call our
subscription department, at 781-449-9780, to order the CD-ROM).

evaluated, three included plantar sensation as a limb-scor-
ing element. In a recent analysis of the factors that were
identified by treating surgeons as having affected the deci-
sion to amputate a severely injured extremity, Swiontkowski
et al.” identified the absence of plantar sensation as one of
the most important variables used in the decision process.

In the current investigation, we sought to determine
whether an insensate foot is an accurate indicator of the need
for amputation. More specifically, we hypothesized that the
outcomes associated with amputation and reconstruction would
be no different among patients who had an insensate foot at
the time of admission.
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Illustration demonstrating how the study cohort was constructed.

Materials and Methods
Study Population

he data for the current study were collected as part of the

Lower Extremity Assessment Project (the LEAP study), a
multicenter, prospective outcome study of 601 patients with
severe, limb-threatening lower extremity injuries®’. Eligible
study patients included individuals between the ages of sixteen
and sixty-nine years who had been admitted to one of eight
level-1 trauma centers with an injury distal to the femur. The
injuries that were studied included Gustilo and Anderson"
type-IIIB and type-IIIC fractures, selected type-IIIA fractures,
injuries associated with dysvascular limbs (i.e., knee disloca-
tions, closed tibial fractures, or penetrating wounds associated
with vascular injury), major soft-tissue injuries (i.e., degloving
or severe crush/avulsion injuries), or severe foot and ankle in-
juries (i.e., open pilon or type-IIIB ankle fractures or severe
hindfoot or midfoot injuries). Patients were excluded if they
had a substantial brain injury (as indicated by a Glasgow
Coma Scale score of <15 at twenty-one days after the injury
or at the time of discharge), spinal cord deficit, previous leg
or foot amputation, or third-degree burns on the injured leg.
Patients also were excluded if they had been transferred to the
participating center more than twenty-four hours after the
injury, if they did not speak English or Spanish, if they had
documented psychiatric disorders or mental retardation, or if
they were on active military duty or lived outside the catch-
ment area and were unable to return for follow-up at the par-
ticipating centers. Informed consent was obtained from all
patients in accordance with each center’s institutional review
board.

The current study is based on a subset of fifty-five pa-

tients with a unilateral injury who did not have plantar sen-

sation at the time of hospital admission and on a matched
subgroup of patients who did (Fig. 1). Although 601 patients
were enrolled in the LEAP study, 112 were excluded from
this analysis because the severity of the limb injury had re-
sulted in traumatic amputation (forty-two patients) or had
necessitated immediate amputation (thirty-eight patients)
or because they had sustained a bilateral injury (thirty-two
patients). Of the remaining 489 subjects, fifty-five had an in-
sensate foot at the time of admission and were divided into
two groups according to treatment. The first group (the insen-
sate amputation group) comprised twenty-six patients with
absent plantar sensation who underwent amputation after
the first twenty-four hours (and after the initial operation on
the limb) but during the primary hospital admission, and the
second group (the insensate salvage group) comprised
twenty-nine patients with absent plantar sensation in whom
the limb was reconstructed.

A third group (the sensate control group), comprising
twenty-nine subjects from the LEAP study in whom plantar
sensation had been intact at the time of admission and in
whom the limb was salvaged, was constructed so that we could
compare the outcomes for subjects who had had an insensate
extremity at the time of admission (the insensate salvage
group) with those for patients who had had a sensate extrem-
ity at the time of admission (the sensate control group). The
twenty-nine patients in the sensate control group were matched
to the twenty-nine patients in the insensate salvage group on
the basis of four injury characteristics: (1) the severity of the
muscle damage, (2) the severity of the venous injury, (3) the
severity of the tibial fracture, and (4) the presence of an asso-
ciated foot injury. These four injury characteristics were se-
lected because they were previously identified (in addition to
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the absence of plantar sensation) as being the most important
predictors (in that order) of whether an extremity was ampu-
tated or reconstructed during the initial hospitalization’. A ta-
ble in the Appendix describes the criteria used to grade the
severity of the selected characteristics.

For each subject in the insensate salvage group, we iden-
tified all possible controls with the same level of severity in
terms of each of the four selected injury characteristics. In all
but three cases, at least one control who was exactly matched
in terms of all four injury criteria was found. In the remaining
three cases, one control was matched exactly in terms of the
first three criteria (i.e., severity of the muscle damage, venous
injury, and tibial fracture) and two controls were matched
exactly in terms of the first two criteria (i.e., severity of the
muscle damage and venous injury). Whenever more than one
possible control was found, one was randomly selected. The
total study population consisted of eighty-four subjects who
were divided into three study groups, depending on the status
of plantar sensation at the time of the initial presentation and
the type of limb treatment received during the hospital stay
(Fig. 1).

Data Collection

Subjects were enrolled in the study during the initial hospital-
ization and were asked to return to the trauma center for a
follow-up evaluation at three, six, twelve, and twenty-four
months after the injury. Prior to discharge from the hospital,
subjects were interviewed to obtain background sociodemo-
graphic data and preinjury health-status information’. At the
time of hospital admission, the attending orthopaedic surgeon
documented the nature and severity of the index injury ac-
cording to several classifications and/or scoring systems: (1)
the Gustilo and Anderson" and Tscherne and Gotzen' classi-
fications of all tibial and foot fractures, (2) the Orthopaedic
Trauma Association'” and AO" classifications of long-bone
fractures and soft-tissue tibial injuries, and (3) all components
of the Mangled Extremity Severity Score (MESS)’, the Han-
nover Fracture Scale (HFS)", the Limb Salvage Index (LSI)’,
and the Predictive Salvage Index (PSI)*.

Different components of these systems were used to
classify the severity of each index injury according to three di-
mensions: (1) osseous injury, (2) soft-tissue injury, and (3)
neurovascular injury (see Appendix). Plantar sensation was
recorded as a dichotomous variable as either present (but not
necessarily normal) or absent. The presence or absence of
plantar sensation was determined on the basis of a clinical
evaluation by the attending orthopaedic surgeon and not on
the basis of surgical exploration and evaluation of the poste-
rior tibial nerve.

The attending orthopaedic surgeon also recorded the
primary treatment that was received during the initial hospi-
talization (i.e., immediate or delayed amputation as opposed
to reconstruction) and whether the limb was initially recon-
structed and was subsequently amputated after discharge (i.e.,
late amputation). The medical records for each patient and
the trauma registries at each site were used to obtain informa-
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tion on associated injuries, the mechanism of injury, and the
length of the hospital stay. All injuries were classified accord-
ing to the Abbreviated Injury Scale” and the Injury Severity
Score'.

At twelve and twenty-four months after the injury, sub-
jects underwent a clinical evaluation (performed by the at-
tending orthopaedic surgeon), a functional status evaluation
(performed by a physical therapist), and an interview. The or-
thopaedic surgeon documented the clinical recovery in rela-
tion to the index injury in terms of osseous and soft-tissue
healing, any limb complications that had occurred, and all
treatment that had been received in relation to the index in-
jury. The physical therapy assessment included an evaluation
of leg impairment and function. Leg impairment was mea-
sured in terms of range-of-motion limitations, pain, and
impaired or absent plantar sensation. Summary active range-
of-motion scores were derived according to the American
Medical Association’s Guides to the Evaluation of Permanent
Impairment”. Pain was assessed with use of a visual analog
scale. Patients were asked to mark an X on a 100-mm line at
the point that best described the pain that they felt in the leg
during a typical day (with 0 mm indicating no pain and 100
mm indicating unbearable pain)*. The physical therapists also
documented the subjects’ current weight-bearing status, use
of orthoses or walking aids, and ability to ascend and descend
a flight of stairs reciprocally.

Sensation was evaluated at twenty-four months after the
injury. Subjects were examined and were asked if they had
normal sensation in each leg. Subjects who demonstrated or
reported any type of abnormal sensation were further exam-
ined with an assessment of their sensitivity to pinprick. For
the purposes of the current study, we report the results of sen-
sation testing on the plantar surface of the salvaged foot in
three areas: the first metatarsophalangeal joint, the middle
part of the heel, and the middle part of the lateral aspect of the
foot. The physical therapist rated the sensation of each of these
areas as normal, impaired, or absent. If the sensation varied
among the three areas of the foot in a particular subject, the
sensation of the foot was classified as impaired.

Finally, health-related quality of life was assessed by ask-
ing subjects to complete the Sickness Impact Profile (SIP)"™*.
The SIP is a general health-status questionnaire that is used to
evaluate 136 limitations in physical and psychosocial health
across twelve health domains: sleep and rest, eating, work,
home management, recreation and pastimes, walking ability,
mobility, body care and movement, social interaction, alert-
ness, emotional behavior, and communication. SIP scores
range from 0 to 100; the higher the score, the greater the dys-
function. The SIP has been validated across different demo-
graphic and cultural groups and across different types of
injury and illness®"**'*.

Analysis

The outcomes for subjects with absent plantar sensation at the
time of the initial evaluation who were managed with limb re-
construction (the insensate salvage group) were compared
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TABLE | Differences in Impairment and Functional Outcomes by Group* ¥

Insensate Insensate Sensate

Impairment and Function Amputation Group Salvage Group Control Group

Foot sensation at 24 months§

Normal NA 55.6% (10) 55.0% (11)

Impaired NA 22.2% (4) 25.0% (5)

Absent NA 5.6% (1) 0.0% (0)

Amputated NA 16.7% (3) 20.0% (4)
Mean visual pain score§

12 months 24.0 (21.2) 24.5(22.1) 25.9 (22.0)

24 months 38.3 (27.3) 30.5 (28.6) 31.7 (23.2)
Mean AMA range-of-motion score

12 months NA 0.34 (0.27) 0.30 (0.27)

24 months NA 0.27 (0.25) 0.28 (0.29)
Percentage of patients fully weight-bearing§

12 months 64.7% (11) 87.5% (21) 68.0% (17)**

24 months 94.1% (16) 100.0% (18) 90.9% (20)

Percentage of patients with immobilization device

12 months 76.5% (13)# 29.2% (7) 60.0% (15)#
24 months 88.2% (15)# 21.1% (4) 45.5% (10)**
Percentage of patients using walking aid
12 months 70.6% (12)# 37.5% (9) 40.0% (10)
24 months 23.5% (4) 15.8% (3) 27.3% (6)
Percentage of patients able to climb
and descend stairs reciprocally§
12 months 17.6% (3)# 54.2% (13) 40.0% (10)
24 months 33.3% (5) 57.9% (11) 72.7% (16)

pared with the insensate salvage group.

*AMA = American Medical Association. TAt twelve months after the injury, physical therapy assessments were completed for seventeen sub-
jects in the insensate amputation group, twenty-four subjects in the insensate salvage group, and twenty-five subjects in the sensate control
group. At twenty-four months after the injury, physical therapy assessments were completed for seventeen subjects in the insensate amputa-
tion group, nineteen subjects in the insensate salvage group, and twenty-two subjects in the sensate control group. $The numbers in paren-
theses indicate the sample sizes (for categorical variables) or the standard deviation (for continuous variables). §Missing data. #The
characteristic differs significantly (p < 0.05) compared with the insensate salvage group. **The characteristic differs (0.05 < p < 0.10) com-

with those for other patients with severe lower limb injuries,
specifically, subjects without plantar sensation who under-
went amputation during admission (the insensate amputation
group) and subjects with plantar sensation in whom the limb
was salvaged (the sensate control group). To ensure that dif-
ferences in outcome were not due to differences in patient
characteristics or injury severity, we compared the patient
characteristics and injury severity in the insensate salvage
group with those in the insensate amputation and sensate
control groups. For groups that had similar patient and injury
severity characteristics, functional and health-related quality-
of-life outcomes were compared. When one group was com-
pared with another, a chi-square statistic was used when the
characteristic or outcome was categorical and a Student t test
was used when the variable of interest was continuous. For all
analyses, differences were considered to be significant if p <
0.05. However, because of the small sample sizes within each
group, differences were also noted if p < 0.10.

Results
With the numbers available, there were no significant
differences in sociodemographic or preinjury health
characteristics between subjects without plantar sensation
who underwent reconstruction (the insensate salvage group)
and those in the other two study groups (see Appendix). No
significant differences in the length of hospital stay were
noted among the study groups (mean range, 13.7 to 19.7
days; p = 0.16).

The comparison of injury characteristics according to
treatment group revealed few differences in injury severity be-
tween subjects in the insensate salvage group and those in the
insensate amputation and sensate control groups, with a few
exceptions (see Appendix). First, subjects in the insensate am-
putation group were more likely to have sustained substantial
bone loss compared with subjects in the insensate salvage
group (23% compared with 3%; p = 0.04). Second, subjects in
the sensate control group were significantly more likely to
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TABLE Il Differences in Health-Related Quality-of-Life Activities by Group*t¥
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Insensate Insensate Sensate
Outcomes Amputation Group Salvage Group Control Group
Mean SIP score
Overall
12 months 14.9 (14.7) 12.3 (11.8) 11.9 (9.0)
24 months 12.3 (13.2) 11.6 (11.4) 9.6 (7.6)
Physical
12 months 14.2 (13.8) 9.7 (8.9) 10.2 (9.4)
24 months 9.1 (10.3) 8.8 (9.5) 8.6 (7.8)
Psychosocial
12 months 12.1 (20.5) 10.7 (15.1) 8.5 (9.6)
24 months 12.3 (20.4) 10.9 (15.6) 5.8 (6.9)
Work
12 months 37.5(35.2) 34.8 (32.7) 44.2 (31.0)
24 months 45.2 (33.6) 38.1(31.4) 41.6 (33.7)
Percentage of patients returning to work
(among those working before injury)§
12 months 60.0% (9) 31.6% (6) 34.8% (8)
24 months 60.0% (9) 55.6% (10) 52.4% (11)
*SIP = Sickness Impact Profile. TAt twelve months after the injury, SIP scores and interviews were completed for twenty-one and twenty-four sub-
jects in the insensate amputation group, twenty-six and twenty-seven subjects in the insensate salvage group, and twenty-six subjects (both) in
the sensate control group. At twenty-four months after the injury, SIP scores and interviews were completed for nineteen subjects in the insen-
sate amputation group, twenty subjects in the insensate salvage group, and twenty-six subjects in the sensate control group. $The numbers in
parentheses indicate the sample size (for categorical variables) or the standard deviation (for continuous variables). §Missing data.

have normal limb perfusion compared with subjects in the in-
sensate salvage group (72% compared with 41%; p = 0.02).

We found no significant difference between the patients
managed with reconstruction (that is, between the insensate
salvage and sensate control groups) in terms of the rate of late
amputation at two years after the injury (15.8% [three of
nineteen patients] and 18.2% [four of twenty-two patients],
respectively). With the numbers available, no significant dif-
ferences were noted between subjects in the insensate salvage
group and those in the insensate amputation and sensate con-
trol groups in terms of physical impairment. Among subjects
in whom the limb was salvaged (the insensate salvage and
sensate control groups), an equal proportion (approximately
55%) either reported normal foot sensation or tested nor-
mally for pinprick sensation, regardless of whether they had
had intact or absent plantar sensation at the time of hospital
admission. Five (25%) of the patients in the sensate cohort
had development of plantar sensory dysfunction over the
course of the limb reconstruction. Only one patient who
underwent limb reconstruction after presenting with absent
sensation remained insensate at two years. Similarly, with the
numbers available, no significant differences were noted be-
tween subjects in the insensate salvage group and those in
the insensate amputation and sensate control groups in terms
of pain or range-of-motion scores at twelve or twenty-four
months after the injury.

Functionally, subjects in the insensate amputation and
sensate control groups were significantly more likely to wear

an immobilization device (cast, splint and orthosis, or pros-
thesis) compared with subjects in the insensate salvage group
(p < 0.05). Subjects in the insensate amputation group also
were significantly more likely to use a walking aid (crutches,
walker, or cane) at twelve months compared with subjects in
the insensate salvage group (71% compared with 38%; p =
0.04). Finally, at twelve months, subjects without plantar sen-
sation who had undergone amputation (the insensate ampu-
tation group) also were significantly less likely to be able to
climb and descend stairs reciprocally compared with subjects
without plantar sensation in whom the limb was salvaged (the
insensate salvage group) (18% compared with 54%; p = 0.02).

We found no significant differences among the treat-
ment groups with regard to the proportion of subjects who
completed the twelve-month (range, 90% to 93%; p = 0.88) or
twenty-four-month follow-up evaluation (range, 69% to 90%;
p = 0.14) (Table I). With the numbers available, we found no
significant differences between the subjects in the insensate
salvage group and those in the insensate amputation and sen-
sate control groups with regard to health-related quality-of-
life activities at twelve or twenty-four months. Overall, the
physical, psychosocial, and work SIP scores were similar be-
tween the groups (Table II). All study groups reported poorer
health-related quality of life at twelve and twenty-four months
after the injury as compared with a preinjury sample of pa-
tients with similar but less severe injuries”. Among subjects
who had been working before the injury, we found no signifi-
cant differences between those in the insensate salvage group
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and those in the other study groups with regard to percentage
of subjects who had returned to work at twelve or twenty-four
months after the injury.

Although excluded from this study design, the thirty-
eight patients who were managed with immediate amputation
(that is, those in whom amputation was the index procedure)
were reviewed to determine the status of plantar sensation at
the time when the limb-treatment decision was made. All of
these patients had had absent plantar sensation.

Discussion

he findings of the present study do not support the belief

that the initial plantar sensory status in patients who
have a leg-threatening injury is correlated with poor late out-
come if limb salvage is attempted. The current analysis dem-
onstrated that although patients with severe injuries and
absent plantar sensation at the time of presentation had sub-
stantial impairment at twelve and twenty-four months, the
patients managed with limb salvage did not have worse out-
comes than those managed with amputation. Of importance
was the finding that the group of patients who had had absent
plantar sensation at the time of presentation and who were
managed with limb salvage (the insensate salvage group) was
not significantly different from a control group of patients
with similar injuries in whom plantar sensation had been in-
tact at the time of presentation (the sensate control group) in
terms of outcome, final plantar sensory status, or the need for
late amputation.

Our results suggest that tibial nerve dysfunction on clin-
ical examination cannot be assumed to be equivalent to nerve
disruption. Ten (67%) of fifteen subjects in the insensate sal-
vage group (excluding three patients in whom the limb was
later amputated) had normal foot sensation at two years after
the injury. It is likely that a substantial number of these cases
were the result of reversible ischemia or neurapraxic injuries
of peripheral nerves rather than permanent loss of tibial nerve
function.

Absent plantar sensation has been identified as a criti-
cal element in the decision-making process when selecting
amputation or limb reconstruction for patients with a severe
injury of the lower extremity. The current treatment of a se-
verely injured lower limb may be influenced by the belief that
plantar sensation dysfunction and late outcomes are related.
Swiontkowski et al.” studied the decision-making process in
order to determine the critical elements used by the surgeon
to make the initial treatment decision between amputation
and limb salvage. At the time of the initial presentation, the
treating surgeon rank-ordered critical injury and patient
characteristics that were hypothesized to impact the treat-
ment decision. Tibial nerve dysfunction was identified as the
most important clinical finding, ranking even higher than
limb ischemia. At the conclusion of patient enrollment, the
surgeons who had managed the patients were surveyed to
determine the limb injury characteristics that had driven the
decision process. Plantar sensation was considered to be the
most important physical finding directing treatment. The
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Mangled Extremity Severity Score (MESS)’; the Nerve In-
jury, Ischemia, Soft-Tissue Injury, Skeletal Injury, Shock,
and Age (NISSSA) score; and the Hannover Fracture Scale™
heavily weight the results of the initial plantar sensory exami-
nation, with the assumption that a sensory impairment cor-
relates with diminished limb-salvage capacity and that the
initial examination represents the final deficit. Bosse et al.’
prospectively evaluated the clinical utility of the lower-
extremity injury severity scores and were unable to validate
the scores as useful clinical tools for the amputation decision-
making process. Three of the five scores that were evaluated
contained elements that included plantar sensation. The ori-
gin of the relative importance of tibial nerve function in this
patient group is difficult to trace. The long-term outcomes
for patients with tibial nerve dysfunction following extremity
trauma are unknown. Despite the belief among some investi-
gators that an insensate foot precludes successful treatment of
an injured lower extremity, the insensate foot is routinely
treated without amputation in patients with other condi-
tions, including diabetes and spinal cord injury™*.

Lange et al.** suggested a decision-making protocol
based on absolute and relative indications for immediate am-
putation. The presence of one of two absolute indications (ei-
ther complete tibial nerve disruption or a crush injury with
warm ischemia of more than six hours’ duration) or of two of
three relative indications (serious associated polytrauma, se-
vere ipsilateral foot trauma, or a projected long course to full
recovery) was suggested as an indication for immediate ampu-
tation. One of the limitations of this protocol is that, in most
cases, complete tibial nerve disruption is difficult to confirm
at the time of decision-making, and in many cases it is in-
ferred by examination of sensory function on the plantar sur-
face of the foot. Surgical exploration of the nerve within the
zone of injury is usually contraindicated as it causes additional
soft-tissue injury.

The employment of the initial plantar sensory exami-
nation in the decision-making process may yield a self-fulfilling
prophecy. It is possible that orthopaedic surgeons are per-
forming early limb amputation on the basis of the plantar
sensory examination of extremities that have the potential
to perform as well, if reconstructed. In the parent study,
thirty-eight patients were managed with immediate limb am-
putation; all of those patients lacked plantar sensation. It is
difficult to determine the extent to which this finding influ-
enced the decision to amputate the limb, if at all. Bosse et al.’
found that the two-year outcomes for patients with severe
lower extremity injuries who had been managed with ampu-
tation were no different from those who had been managed
with reconstruction and concluded that limb reconstruction
efforts should continue. In the present study, the subanalysis
comparing the insensate salvage group with the sensate
control group and the insensate amputation group led to the
same conclusion.

The results of the present study should be interpreted
in light of its limitations. The project was not a randomized,
controlled trial, but every effort was made to enable compar-
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isons among similarly injured groups. The sample size was
small and approximately 30% of patients had been lost to
follow-up by twenty-four months, thereby limiting our abil-
ity to detect small but potentially important differences be-
tween the groups. Likewise, the small sample size limited our
ability to conduct multivariate analyses and to control for
different patient and injury characteristics when evaluating
outcomes among the three treatment groups. These differ-
ences have been shown to affect the final SIP score®. However,
our bivariate analyses revealed few significant differences be-
tween the three treatment groups according to patient or in-
jury characteristics.

The results of the present study demonstrated that pa-
tients with a severe lower extremity injury in whom plantar
sensation had been absent at the time of initial presentation
had substantial impairment at twelve and twenty-four months.
This impairment appeared to be independent of treatment
with either amputation or limb salvage. The outcome at two
years did not appear to be adversely affected by limb salvage,
despite the presence of an insensate foot at the time of admis-
sion. Surgeons employing limb-salvage scores to direct the
decision-making process should critically assess the elements
of these scores and the weight, if any, given to plantar sensa-
tion. The use of an insensate foot as an indicator of the need
for amputation should be avoided.

Appendix

Tables showing the definition of leg injury characteristics
used in this study and detailed patient and injury char-
acteristics are available with the electronic versions of this arti-
cle, on our web site at jbjs.org (go to the article citation and
click on “Supplementary Material”) and on our quarterly CD-
ROM (call our subscription department, at 781-449-9780, to
order the CD-ROM). m
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