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Limb amputation is a significant life event, impacting a person's 
quality of life and the ability to perform everyday activities. A 
prosthesis can radically improve a patient's function, but it can 

also lead to complications, thus limiting its usefulness. Approximately ¾ 
of lower limb prosthesis users experience problems with skin health and 
integrity after amputation.1

Limb residua are hair-bearing sites that are susceptible to folliculitis, 
which increases with the sustained use of a prosthesis. Contributory 
factors include perspiration, localized friction, and hair depilation, which 
perpetuate a cycle of maceration and skin irritation, forming entry points 
for microorganisms.1 Underlying indications for amputation include 
peripheral vascular disease, trauma, and cancer, which may contribute to 
poor wound healing in these patients at baseline.2 Prosthesis-related skin 
complications further increase the risk of skin breakdown at the residuum. 
Prolonged wound healing may prevent the use of a prosthesis for an 
extended period of time, which can have a profoundly negative impact on 
patients' daily functioning and quality of life.

The use of laser hair reduction (LHR) in medical dermatology has 
expanded in recent years. Although commonly used for aesthetic 

purposes, LHR has also been used to successfully manage diseases of 
the hair follicle, such as pilonidal sinus, hidradenitis suppurativa, and 
dissecting folliculitis.3 Medical therapies often only provide short-lived 
solutions, as the follicular unit remains intact. Laser-induced damage and 
epilation of hair follicles offer a more sustained management option for 
these conditions. LHR offers a minimally invasive technique to treat and 
prevent common dermatologic complications of the residuum-prosthesis 
interface (RPI). While positive outcomes have been associated with LHR for 
those with traumatic lower limb amputations,4 this treatment approach 
has not been studied in other amputee groups. We sought to investigate 
the potential benefits of LHR for patients with upper and lower limb 
amputation secondary to traumatic and nontraumatic causes.

We performed a single-center prospective study to assess the effects 
of skin conditions at the RPI on health-related quality of life (HRQOL) 
and to determine the potential benefits from LHR in those with upper or 
lower limb amputations secondary to either traumatic or nontraumatic 
causes. Ethical approval was obtained from the local Joint Research Ethics 
Committee. 

Patients referred for LHR on their residuum were reviewed using the 
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electronic patient record system. Eight patients 
were identified, of whom 33% (n=3) did 
not complete their courses and 11% (n=1) 
could not be contacted. Only those who had 
completed a course of LHR on their residuum 
were included. The 4 patients included were 
male. Three patients had Fitzpatrick skin type 
I and one patient had Fitzpatrick skin type V. 
Of these, three had lower limb amputations 
and one had an upper limb amputation. 
Indications for amputation included infection 
(n=1), congenital malformation (n=1), and 
trauma (n=2). Participants received 6 sessions 
of LHR, at an average of 6-week intervals. 
Alexandrite 755nm was used alone or in 
combination with an Nd:YAG 1064nm laser, 
depending on the patient's skin phototype. 
The patients with Fitzpatrick skin type I were 
treated with Alexandrite 755nm laser alone due 
to its high efficacy. The patient with Fitzpatrick 
skin type V was treated with a combination 
of Nd:YAG 1064nm and Alexandrite 755nm to 
maximize efficacy while minimizing potential 
complications.5 Time from treatment completion 
to the telephone questionnaire ranged from 6 
weeks to 6 years (Table 1).

A telephone interview was conducted to 
assess improvements in HRQOL following LHR at 
the residuum. The questionnaires administered 
were the Skindex-16 survey alongside 7 
amputee-specific questions (Table 2).4 The 
Skindex-16 is a validated model for evaluating 
the impact of skin conditions on quality of life. 
It consists of 16 questions scored on a seven-
point Likert scale, from 0 (never bothered) to 
6 (always bothered). A higher score implies a 
poorer quality of life.5 A similar adapted version 
of this questionnaire has been used to evaluate 
quality of life following LHR of the residuum 
in patients with amputations secondary to 
trauma.4 

The average adapted Skindex-16 score before 
LHR was 75 of 117. After 6 sessions of LHR, 
the average score was reduced to 16 of 117, 

with an overall average improvement of 59 
of 117. The greatest improvement was in the 
functioning subscale at 60.0%, with an average 
improvement of 18 of 30. This was followed by 
an average improvement of 54.2% (13 of 24) in 
the symptom subscale, 45.2% (19 of 42) in the 
emotions subscale, and 42.9% (9 of 21) for the 
amputee-specific subscale (Table 3). All patients 
(100%) were satisfied with their LHR treatment. 
No patients reported any severe adverse effects, 
including thermal burns or scarring. 

This is the first study to examine the impact 
of LHR on the HRQOL of people with upper 
and lower limb prostheses secondary to 
traumatic and nontraumatic amputations. To 
our knowledge, only one previous study has 
explored LHR in people with amputations, 
focusing exclusively on traumatic lower 
limb amputations. In that study, statistically 
significant improvements in HRQOL were 
observed across all subscales of the Adapted 
Skindex-16 after an average of 3 sessions of 
LHR.4 Similarly, after 6 sessions of LHR, all our 
patients were satisfied with their treatment and 
improvements were seen in all subscales of the 
Adapted Skindex-16 questionnaire. Additionally, 
no laser-related complications were observed 
across the two distinct Fitzpatrick skin types 
studied, representing both lighter and darker 
phototypes. As LHR is not yet a widely used 
treatment modality for managing complications 
at the RPI, further studies are needed to identify 
ideal protocols. 

People with amputations face higher rates of 
anxiety and depression compared to the general 
population even 2 years after amputation.6 In 
our study, the emotion subscale improved by 
45%, providing evidence that LHR improves 
a patient's outlook and feelings towards their 
residuum. Symptoms such as irritation and 
pain associated with the residuum improved 
by more than 50%. The functioning subscale 
saw the greatest improvement at 60%. This 
is a key finding, as a prosthesis may be the 

first step toward improved engagement in 
activities of daily living following amputation. 
Prosthesis usage among those who are unable 
to walk due to amputation allows independent 
movement and achieves HRQOL comparable to 
ambulatory amputees.7 A prosthesis serves not 

TABLE 2. Questionnaire based on Skindex-16 with 
associated amputee-specific questions
Stem: Please rate each subscale from 0 to 6, comparing 
experiences before and after LHR.
Symptom subscale

1 Residuum itching 

2 Residuum burning/stinging

3 Residuum hurting

4 Residuum irritation 

Emotion subscale

5 Persistence or recurrence of folliculitis 

6 The skin over residuum in general 

7 Appearance of folliculitis/residuum

8 Frustrated about folliculitis/residuum

9 Embarrassed about folliculitis/residuum

10 Annoyed about folliculitis/residuum

11 Depressed about folliculitis/residuum

Function subscale

12 Interactions with others

13 Desire to be with others

14 Ability to show affection/romantic relationships 

15
Activities of daily living (eg, washing, dressing, 
shopping)

16 Work or hobbies
Amputee-specific (rate from 0 to 3, none to significant/
life-changing)

17 Ingrown hairs 

18 Visits to the GP for folliculitis-associated issues 

19 Antibiotic courses needed for folliculitis

20 Shaving with a razor   

21 Difficulties with prosthesis 

22 Skin conditions prevented you from exercising

23 Sweating into socket 
GP: general practitioner; LHR: laser hair reduction

TABLE 1. Patient characteristics

PATIENT
STARTING 

AGE
SEX TYPE OF AMPUTATION

INDICATION FOR 
AMPUTATION

TYPE OF LASER 
USED

MEAN TIME BETWEEN 
SESSIONS (WEEKS)

YEAR LASER TREATMENT 
WAS COMPLETED

FITZPATRICK 
SKIN TYPE

1 39 Male Above-the-knee amputation Trauma Alexandrite 755nm 5 2020 I

2 59 Male Left arm amputation Infection
Nd:YAG 1064nm and 
Alexandrite 755nm 

5.5 2023 V

3 62 Male
Bilateral below-the-knee 
amputation

Congenital 
abnormality

Alexandrite 755nm 7 2017 I

4 42 Male Above-the-knee amputation Trauma Alexandrite 755nm 6 2018 I
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only a functional purpose, but is also a valuable 
tool in promoting psychological continuity, and 
facilitating the adaptation and assimilation of 
new self-representation.8 The amputee-specific 
subscale improved by 42.9%, highlighting the 
benefit LHR has on an amputee's everyday life. 
Enabling people with amputations to continue 
comfortable and safe use of their prosthesis is 
paramount to rehabilitation and restoration of 
physical and mental health.

The interpretation of these results however 
should consider the constraints of the study 
design. The investigation was conducted at 
a single center with a limited cohort of four 
male participants, which may reduce external 
validity. Only two Fitzpatrick skin types were 
represented, preventing broader conclusions 
across the full spectrum of phototypes. 
Additionally, the use of a 23-item questionnaire, 
while structured, may not capture the full 
range of quality of life impacts associated with 
prosthetic residuum skin conditions.

In conclusion, LHR can be a transformative 

solution for people with amputations seeking to 
enhance their experience of using a prosthesis, 
and overall quality of life. By addressing the 
unique challenges related to hair growth 
on residual limbs or prosthetic attachment 
sites, LHR offers those with amputations the 
opportunity to mitigate potential complications 
associated with hair growth in these areas. 
Novel findings in this study include the 
substantial benefit of LHR for both upper and 
lower limb amputees secondary to traumatic 
and nontraumatic causes. While larger studies 
are required to further characterize ideal 
therapeutic parameters, this intervention 
remains a valuable addition to the healthcare 
and well-being of these individuals. Overall, 
this study identifies an important role for 
dermatologists to engage with limb prosthesis 
users to improve their functional capacity and 
quality of life.
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TABLE 3. Improvements in subscales for each patient

SUBSCALE PATIENT 1 PATIENT 2 PATIENT 3 PATIENT 4

AVERAGE 
IMPROVEMENT 
IN SCORE FROM 

BASELINE

AVERAGE 
IMPROVEMENT IN 

PERCENTAGE FROM 
BASELINE

Symptom (n=24) 20 18 13 2 13 54%

Emotion (n=42) 32 1 34 10 19 45%
Functioning 
(n=30)

17 15 17 20 18 60%

Amputee-specific 
(n=21)

8 9 10 9 9 43%




