
Abstract
Currently, there is a lack of consensus regarding long-term patient-reported 

functionality among patients receiving a transmetatarsal amputation (TMA) 

compared to those receiving ray amputations (RA) for management of lower 

extremity (LE) wounds. Commonly, multiple RAs or hallux RAs are regarded as an 

amputation with unstable biomechanics, with patients commonly progressing to a 

TMA at a later stage1,2. We compared patient-reported functionality associated with 

TMA and RA to determine differences between these groups to provide clarity in the 

surgical decision-making process.

Introduction
• LE amputations such as TMA (transection of all metatarsals) or RA (excision of toe 

phalanxes and part of the metatarsals) are performed for indications such as wet or 

dry gangrene, osteomyelitis, and septic arthritis3.

• Between the two amputation subtypes, TMA provides a greater ambulatory 

advantage and durability according to the literature3.

• Having multiple RAs or RAs including the hallux significantly alter the normal foot 

biomechanics and negatively influence patient’s lower extremity functionality2.

• There is currently a lack of studies that investigate patient-reported 

functionality/mobility among TMA patients, when compared to RA patients. The 

decision between TMA and RA is left up to the operating physician.

• In our study, we aimed to help this surgical decision-making process by comparing 

patient reported functionality between patients who received TMAs with those who 

received RAs.

Methods
• Patients with history of TMA or RA  at our Center for Wound Healing completed the 

8-item Neuro-QoL Lower Extremity Function-Mobility v2.0 (LEFM) survey from 

June 2021, to July 2021, via Tonic Health Ipad App or paper surveys.

• Patients who underwent a TMA on one limb and RA on the other limb were 

excluded from analysis.

• A retrospective chart review was conducted to obtain patient demographics, 

medical history, and surgical history.

• Patients were categorized into TMA, non-hallux RA, and hallux RA groups, with 

stratification of patients into <1 year and > 1 year since the procedure.

• Statistical analysis was performed using STATA version 17.0 (StataCorp, College 

Station, TX), with a student t-test. Statistical significance set at values of p< 0.05.
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Results
Patient Demographics and Categorization

• A total of 17 TMA and 25 RA patients were included in our study (Table 1).

• Of the RA patients, 13 (52%) underwent hallux amputations and 12 (48%) underwent non-hallux 

amputations.

• Patients were predominantly male in these groups (n=31, 73.8%).

• There was no difference in mean age (p=0.375), Charlson Comorbidity Index (CCI; p=0.596), or 

time since surgery (p=0.673) between the three groups.

Neuro-QoL Lower Extremity Function Mobility Survey results

• An overall comparison of patient-reported functionality determined by the 8 item Neuro-QoL Lower 

Extremity Function Mobility v2.0 (LEFM) found no difference in T scores for each amputation type 

(p=0.708).

• Stratification by the time since surgery also did not find a significant difference at <1 year since the 

surgery (p=0.874) and >1 year since surgery (p=0.764).

Table 1: Patient Demographics and Neuro-QoL Lower Extremity Function 

- Mobility Outcomes

a Neuro-QoL LEFM measures difficulty when carrying out various activities involving the trunk, ambulation, balance, 

or endurance. T-scores range from 16.5 to 58.6, with higher scores indicating greater functionality.

Abbreviations: TMA, transmetatsral amputation; RA, ray amputation; SD. standard deviation; IQR, interquartile 

range; Neuro-QoL, Neurology Quality-of-Life

Conclusion

Our preliminary results illustrate comparable patient-reported functionality between RA and 

TMA patients, suggesting that these amputees perceive their functional and ambulatory status 

similarly despite the presumed unstable biomechanics of a ray amputation. A Neuro-QoL T-

score of 50 designates the average score of the U.S. population; within our study, scores 

ranged from 40.6 to 46.7, indicating that these patients perceived their functionality within one 

standard deviation below that of the general population. This is the first study utilizing a patient-

reported functionality survey to compare mobility in these amputees, demonstrating patient-

perceived function does not differ between TMA and RA patients, even when accounting for 

hallux versus non-hallux amputations. In situations with unclear guidelines on whether to 

choose between TMA and RA, we highlight the importance of patient-perceived outcomes 

following these procedures to assist in the shared decision-making process
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Patient-reported Functional Outcomes in Transmetatarsal Versus Hallux And Non-Hallux 

Ray Amputations

Overall >1 year since Surgery <1 year since Surgery

Patient 
Demographics

TMA
Non-Hallux 

RA
Hallux

RA
TMA

Non-Hallux

RA

Hallux

RA
TMA

Non-Hallux 

RA

Hallux

RA
n 17 12 13 6 5 5 11 7 8

Age (mean, SD)
62.1 

(15.3)
64 (10.2) 56.8 (13.1)

66.2 

(8.3)
63 (14.9)

52.4 

(18.4)

59.8 

(18.0)
64.7 (6.4)

59.5 

(8.8)
Sex (male, %) 13 (41.9) 7 (22.6) 11 (35.5) 4 (40.0) 2 (20.0) 4 (40.0) 9 (42.9) 5 (23.8) 7 (33.3)

CCI (median, IQR) 5 (2.1) 4.6 (1.7) 5.5 (2.7)
6.2 

(1.6)
4.4 (0.6) 7.2 (3.4)

4.2 

(2.3)
4.7 (2.2)

4.5 

(1.6)

Time since surgery 
(months)

17.9 
(25.9)

23.0 (28.3) 14.4 (16.1)
42.8 

(30.1)
51.8 (20.6)

32.5 

(9.9)

4.3 

(3.4)
2.4 (1.9)

3.1 

(2.6)
Functionality Outcomes

Neuro-QoL Lower Extremity Function – Mobilitya

T-score (mean, SD)
42.3 

(11.6)
45 (11.8) 41.5 (9.3)

42.7 
(8.1)

46.7 (11.2)
43.0 
(9.9)

42.1 
(12.7)

43.8 (13)
40.6 

(9.4)
p-value 0.708 0.764 0.874

Discussion
Significance

• This is the first study that compares patient-reported functionality scores between amputees 

with TMA and RA

• The lack of significant differences in the LEFM T-scores found in our preliminary data 

demonstrate that despite presumed unstable biomechanics of RA, these amputees perceive 

their functionality and ambulatory status to be similar

• This non-significant differences in the T scores of LEFM survey calls for increased focus on 

the optimal or biological level of amputation (e.g. vascularity, immune status, nutrition and etc)  

when deciding between TMA and RA for management of LE wounds.

Limitations

• Low power due to limited number of patients in each group. The patients survey responses 

were excluded from the study if the patients failed to completely answer the question, or if the 

patient had a history of multiple amputation subtypes on their lower extremities (e.g. having 

TMA on the right foot and RA on the left foot)

• Some of the patients had amputations on more than one limb, while others did not, leading to 

comparison of patients with bilateral RAs to those with single limb TMA and vice versa.


