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 Functional and Quality of Life Outcomes in Ray Amputations vs. 
Transmetatarsal Amputation: A Comparative Study

STATEMENT OF PURPOSE

INTRODUCTION

The purpose of this study is to compare the functional and 
quality-of-life (QOL) outcomes of ray amputations versus transmetatarsal 
amputations (TMA) in individuals undergoing surgical intervention for lower 
limb pathology.

RESULTS

We reviewed 95 patients (50 TMA, 45 ray amputations), with an 
average follow-up of 818.6 days. Limb salvage rates were high (97.9%), 
and complication rates were substantial (68.4%), with 38% of TMA and 
35.6% of ray amputation patients requiring return to the operating 
room (ROR) for revision. Functional outcomes, as measured by LEFS 
and SF-12, showed no significant differences between the two groups 
(LEFS: 45.3 vs. 42.9; SF-12: 30.1 vs. 29.4). Minor complications were 
more frequent in the ray amputation group, but major complications 
requiring re-operation were similar between the two groups. Subgroup 
analysis revealed no significant differences in functional or QOL 
outcomes among different ray amputation types.

RESULTS DISCUSSION
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Foot amputations, especially those involving the forefoot, significantly impact 
gait, mobility, quality of life  and overall functional capacity. Ray amputations, 
which involve the removal of one or more toes, are frequently performed to 
address severe ulcerations or infections in diabetic patients. These procedures 
can have a considerable effect on foot function especially when the lesser rays 
are involved. The loss of pedal rays disrupts balance, alters the natural 
mechanics of walking, and often leads to the development of compensatory 
patterns that increase the risk of falls, pressure sores, and further 
complications which can include a more proximal amputation.

In contrast, transmetatarsal amputation (TMA) is typically preferred in cases 
where more extensive tissue removal is necessary. TMA, which involves the 
removal of all the toes along with part of the metatarsal bones, is known for 
offering more predictable outcomes in terms of long-term foot stability and 
function. However, while TMA can provide a more comprehensive solution, it 
too presents functional impairments that can significantly affect daily living 
activities and overall mobility.

Despite the advances in surgical techniques, the functional consequences of 
ray amputations, particularly in the lesser toes, remain less well understood. 
These amputations often lead to significant functional limitations, even though 
the lesser rays might appear less critical in terms of their role in normal foot 
mechanics. The loss of these structures can disrupt a patient’s ability to 
effectively propel themselves during walking, thereby altering their gait and 
putting additional strain on other parts of the body.

As the choice between ray amputation and transmetatarsal amputation 
remains a critical clinical decision, it is important to fully understand the 
functional impact of each option as well as their effect on quality of life. 

METHODS

CONCLUSION

A retrospective cohort study was conducted on patients who underwent ray 
or TMA at Georgetown University Hospital between June 2021 and June 2023. 
Inclusion criteria included ambulatory patients aged ≥18 who completed 
functional and QOL questionnaires. Exclusion criteria included bilateral or 
proximal amputations. The primary outcomes included complications (major 
and minor), limb salvage, and mortality. Functional outcomes were assessed 
using the Lower Extremity Functional Scale (LEFS), and QOL was assessed with 
the SF-12 Health Survey.

The findings suggest that ray amputations may offer a functional advantage 
over TMA by allowing patients to retain a greater portion of their foot's 
structure, which is crucial for balance and mobility. Ray amputations for 
patients with isolated rays (e.g., 1st, 5th, or central) exhibit no major 
differences in the LEFS scores (e.g., 44.7 for TMA, 48.4 for isolated 1st ray, 
and 45.7 for isolated 5th ray) and % Max Function (e.g., 55.9% for TMA, 57.4% 
for isolated 1st ray, and 52.8% for isolated 5th ray) suggesting similar 
functional recovery and performance outcomes. Additionally, wound-related 
issues between ray and TMA groups show no significant difference (p=0.8050), 
supporting the idea that ray amputations could be a viable alternative to TMA 
without compromising healing or increasing risk. This research encourages a 
shift in surgical decision-making, advocating for more individualized, less 
invasive approaches to foot amputation that prioritize function preservation 
and patient independence.

This study challenges the traditional preference for TMA by 
showing that ray amputations—whether of the 1st, 5th, 
central, or multiple rays—offer comparable functional 
outcomes with minimal differences in QOL. Ray amputations 
preserve more of the foot’s length, supporting normal gait 
mechanics and reducing functional loss compared to TMA. 
Although gait disturbances following ray amputation are 
common, particularly with the 1st ray, these disruptions have 
a minimal impact on daily activities. 

Our findings suggest that ray amputations can be a viable 
alternative to TMA, with similar functional outcomes and QOL 
with similar wound related issues. This study encourages 
reconsideration of traditional amputation strategies, 
especially for isolated ray amputations.

Table 5 presents a comparison of functional and patient-reported outcomes between TMA and column-specific 
ray amputations, revealing a trend toward lower LEFS scores in lateral column amputations, though no 
statistically significant differences were observed across groups.

Table 4 compares patient-reported outcome measures across Ray amputation subtypes, showing no statistically 
significant differences in function, mental health, or quality of life between groups.
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DISCUSSION

This research challenges the traditional preference for transmetatarsal 
amputation (TMA), presenting evidence that ray amputations—whether 
involving the 1st, 5th, central, or multiple rays—can yield comparable 
functional outcomes and quality of life (QOL) with minimal differences. 
For instance, the LEFS (Lower Extremity Function Scale) scores for ray 
amputation patients (44.3) are comparable to those for TMA patients 
(44.7), with no significant difference (p=0.2023). Additionally, the SF-12 
raw scores (29.8 for total patients) and PROMIS T-scores (51.2 for total 
patients) show no significant variation between ray and TMA groups, 
suggesting that both surgical approaches yield similar levels of functional 
recovery and quality of life (p-values of 0.7873 for SF-12 and 0.6672 for 
PROMIS). Despite the fact that gait disturbances following ray amputations, 
particularly involving the 1st ray, are common, these disruptions have a 
minimal impact on daily activities. The study emphasizes that while these 
gait alterations are inevitable, they do not significantly hinder the patients’ 
ability to carry out everyday functions.

Table 1: Comparison of postoperative patient-reported outcome measures between Transmetatarsal Amputation (TMA) 
and Ray Amputation groups, showing no statistically significant differences across survey duration, physical function, 
or mental health scores.

Table 2: Comparison of  complication rates between Transmetatarsal Amputation (TMA) and Ray Amputation groups, showing 
a significantly higher rate of minor complications in the Ray group, while major complications and progression rates were 
not significantly different.

Table 3: LEFS Scores by Complications in Ray Amputation Patients
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