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Abstract
Background: The aim of this study is to examine the five-year mortality rate, after a Tran’s metatarsal
amputation (TMA), in comparison to reported mortality rates of a below-knee amputation (BKA).
This study also analyzes disease(s) that increase mortality.
Methods: The records of patients who underwent TMA at the Cleveland Clinic by podiatric surgery
between 2009 to 2011 were retrospectively reviewed. Records were evaluated for mortality status,
age, and co-morbidities.
Results: A total of 129 post-TMA patients were investigated, 90 males (69.7%) and 39 females
(30.2%) with the mean age of 62 (20-91). Of 129 patients, 54 were deceased (41.8%), with 33% of
the population expiring within the first 12 months of the TMA. Co-morbidities included diabetes
(79%), hypertension (90%), PVD (53%), CAD (36%), previous foot amputation (30%), neuropathy
(68%), and renal disease (45%). Compared to the other diseases, there were more deceased patients
who suffered from renal diseases (57%).
Conclusion: Following TMA procedure, there is a 39%, 5-year mortality rate, compared to 40%
to 82%, after BKA. This demonstrates the differences in mortality of major versus minor limb
amputation, with TMAs increasing patient longevity. Thus, this limb salvage procedure should be
considered when applicable. Also, mortality in patients with renal disease was higher compared to
other diseases.
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Introduction
According to Effeney et al. [1], Tran’s metatarsal amputation (TMA) was first described
in 1855, but did not experience widespread acceptance until the mid 20th century. At that time,
the use of the procedure increased for the treatment of distal pedal gangrene. Prior studies have
shown that more proximal lower extremity amputations are associated with poorer survival rates,
than amputations performed at more distal sites, including TMA. The five-year survival rate for
below-knee amputation (BKA) varies among the literature, ranging as low as 28% up to 82% [2].
However, the authors are unaware of any similar study reporting the 5-year survival rate of patients
after TMA, although a 79% estimate for survival rate after mid-foot amputation was extrapolated
by Izumi et al [3]. Decreased survival rates in cases of both proximal and distal lower extremity
amputation are associated with patient co-morbidities. Through retrospective review, we sought to
evaluate prognosis for survival, by determining 5-year survival rates among patients who underwent
TMA. Additionally, we sought to evaluate the impact of co morbidities.

Methods
With the institutional review board approval, a retrospective review of electronic medical
records (EMR) of patients who underwent ‘Trans metatarsal Amputation,’ within the Cleveland
Clinic System, between 2009-2011, was performed. The only exclusion criterion was patients who
had a TMA, secondary to cancer. The date of death was recorded from the hospital’s EMR and/or
through search of the patient’s obituary. The patient’s gender and the date of surgery, in comparison
to date of expiration, were investigated. The specific co-morbidities recorded included diabetes
(DM), neuropathy, hypertension (HTN), peripheral vascular disease (PVD), coronary artery disease
(CAD), cerebro vascular accident (CVA), renal disease, smoking status, previous amputation, and
higher amputation (BKA/AKA) after TMA. The hemoglobin A1c (HbA1c) of diabetic patients prior
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Table 1: Co-Morbidities for each patient were examined.
Deceased patients (n=54
Variable
All patients (n=129)
[41.8%})

Table 2: Departed patients were deceased within the first year post DMA.
Year(s)

Numbers of expired patients (Mortality rate)

Diabetes

42 (41.1%)

<1 year

18 (14%)
15 (25.6%)

102 (79.1%)

Neuropathy

88 (68.2%)

37 (42.04%)

<3 years

Hypertension

116 (89.9%)

47 (36.4%)

<5 years

17 (38.8%)
4 (41.9%)

PVD

68 (52.7%)

29 (42.6%)

>5 years

CAD

46 (35.6)

18 (39.1%)

CVA

24 (18.6%)

10 (41.6%)

Discussion

Renal Disease

58 (44.96%)

33 (56.89%)

Smoking Status +

81 (62.3%)

33 (40.7%)

Previous Amputation

38 (29.5%)

17 (44.7%)

BKA/AKA post TMA

31 (24.03%)

13 (41.93%)

The only article cited that examined mortality with TMAs was
Thomas et al. in 2001 [4]. The findings revealed 17%, 30-day mortality
after TMA and 10%, 1-year mortality, which is lower compared to
our findings of 14%, 1-year mortality. However, their sample size was
41 patients and they only examined diabetics versus non-diabetic
patients. Wiessman et al. [5] found 31.7%, 1-year all-cause mortality
with minor amputations, which was considered below ankle
amputations. Izumi discovered a 10.5%, 10-month mortality with
initial mid-foot amputation. Also, in distal amputees, CVD, CAD
and ESRD were strongly associated with death. All lower extremity
amputation runs the risk of early post-operative mortality, averaging
between 4% to 22%, but more proximal the level of amputation, the
greater the risk of unfavorable outcomes [6]. Proximal amputation
causes immediate loss of preload, which leads to cardiac overwork.
Below the knee amputation has a greater negative effect on the survival
rate because the preload loss depends on the volume of tissue loss.
Many studies surveying morality after BKA were reviewed. Throud
had the most updated statistics, demonstrating the range of mortality
after BKA was 40% to 82% and after AKA was 40% to 90%. Our
study found following TMA, there is 39%, 5-year mortality, which
is greatly lower than documented BKA rates. Also, the mortality in
renal patients was higher compared to other diseases. In any lower
extremity amputation, surgeons consider the decision to undergo the
procedure and subsequently the level of surgery. The decrease in life
span with a more proximal amputation, in the setting of extensive
co-morbidities, should be considered in surgical decision-making
process. This study attempts to define the potential value that may
improve the process of care for patients and increase longevity in
patients with limb-threatening circumstances, in major versus minor
limb amputation.

Graph 1: Co-Morbidities for each patient were examined.

to surgery, the Glomerular Filtration Rate (GFR) for patients with
Chronic Kidney Disease (CKD)/Acute Kidney Insufficiency (AKI)/
Renal insufficiency (RI), and the ambulation status after surgery, were
inspected.

Results
There were a total of 129 patients, 90 males (69.7%) and 39 females
(30.2%). Patients’ age range from 20-91, with a mean age of 62. In
the Cleveland Clinic system, 11 different facilities performed TMA
procedures; 30 procedures were performed in 2009 (23.25%), 59 in
2010 (45.7%), and 40 in 2011 (31.0%). None of the patients qualified
for the exclusion criterion. The co-morbidities for each patient
were examined and the values were compared to those of patients
deceased (Table 1 and Graph 1). More than 50% of patients were
diabetic (79.1%) and smokers (62.3%). The majority of patients had
neuropathy (68.2%), HTN (89.9%) and PVD (52.7%). Only 29.5% of
patients had limb amputations, prior to TMA. Of the 58% of patients
with renal diseases, there were 32 with End Stage Renal Disease
(ESRD) (55.2%), 15 CKD (25.9%), eight AKI/Renal insufficiencies
(13.8%), and three kidney transplants (5.2%). Thirty-one patients
(24.03%) had higher amputations after TMA with26 BKAs and five
AKAs. After TMA, 102 patients ambulated (79.1%). In surveying
the deceased population, there were more patients that expired with
renal disease (56.89%). Also, the majority of departed patients were
deceased within the first year post TMA (33.3%). Only 9.3% of the
departed patients lived past 5 years (Table 2). Sixty-five of the 102 DM
patients (63.7%) had a documented HbA1c, with an average of 8.2%.
Nineteen of the 42 deceased DM patients (45.2%) had a documented
HbA1c with an average of 6.8%. The average estimated GFR was 82.2,
in patients with CKD/AKI/Renal insufficiency.
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