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Abstract

Background

Limited literature examines the patient perspective on shared decision-making regarding amputation versus limb reconstruction following severe lower 
extremity trauma in military populations. Most research instead emphasizes functional outcomes. This study explored veteran patient decision-making 
using qualitative interviews, hypothesizing that: (1) patients feel under-informed about their injuries and treatment outcomes; and (2) patients pursuing 
prolonged reconstruction may demonstrate the sunk cost fallacy in their decisions.

Methods

Eight patients from a military medical institution who sustained severe lower extremity trauma requiring reconstruction or amputation at or above the 
ankle participated. Semi-structured, one-on-one interviews were conducted, audio-recorded, and transcribed. Thematic analysis was conducted by 3 
independent coders, used to identify key patterns, and achieve thematic saturation.

Results

The sample included seven men and one woman. Thirteen themes were identified, including decision-making barriers, pain, decision regret, patient-
physician relationships, and suggestions for improvement. Findings were interpreted through the framework of the Four Principles of Biomedical Ethics, 
focusing on complications, support, perspectives on limb reconstruction versus secondary amputation, and regret.

Most patients reported that amputation was rarely presented as an initial option and instead only offered after reconstruction efforts. Participants 
noted inadequate explanation of treatment pathways upfront and expressed a desire for earlier information. Many valued the idea of connecting 
with peer networks associated with either choice. Some participants perceived a stigma against amputation among surgeons. Additionally, several 
expressed regret over prolonged reconstructive efforts and described decision-making influenced by the sunk cost fallacy. Patients emphasized the need 
for physicians to revisit treatment options periodically.

Conclusions:

Patients desire earlier and more detailed discussions about treatment pathways, peer support opportunities, and continued reassessment of treatment 
options following extremity trauma. Further research is warranted to confirm these findings in broader populations, including those with Charcot 
arthropathy or oncologic disease.
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Introduction
High-energy lower extremity trauma 

(HELET) injuries are limb threatening, often 
necessitating complex surgical decision-
making between amputation and limb 
reconstruction. This decision remains an area 
of active debate, with the Lower Extremity 
Assessment Project (LEAP) reporting 
similar but suboptimal long-term functional 
outcomes for both approaches in civilians 
with acute lower limb trauma.2 Compared 
to amputation, limb reconstruction requires 
more follow-up procedures, hospitalizations, 
and rehabilitation, yet remains the more 
common choice in the United States.2, 9, 10, 14

Following LEAP, the Military Extremity 
Trauma Amputation/Limb Salvage Study 
(METALS) evaluated outcomes in veterans. The 

study found that, unlike LEAP, veterans who 
underwent amputation had better functional 
outcomes and greater mobility compared to 
those who underwent limb reconstruction.6 

There is limited literature exploring 
patient perspectives and the shared decision-
making process between amputation and 
limb reconstruction as previous literature has 
focused on functional outcomes. Thus, this 
study examines factors influencing decision-
making in the veteran population regarding 
amputation versus limb salvage after lower 
extremity trauma. We hypothesized that 1) 
patients feel under-informed about treatment 
options and outcomes, and 2) patients who 
undergo prolonged limb reconstruction will 
exhibit sunk cost fallacy reasoning.
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Methods 

Study Sample
Eight patients (seven male, one female) from a single 

military medical institution participated in this study. 
Patients were eligible if they had undergone lower 
extremity reconstruction or major lower limb amputation 
(proximal to the ankle joint) after severe trauma. The sample 
included three patients with primary amputation, three 
with reconstruction, and two with secondary amputation. 
Patients under 18, non-military individuals, or those with 
impaired decision-making capacity were excluded.

Semi-Structured Interviews
A qualitative cohort study was conducted with one-

on-one semi-structured interviews consisting of open-
ended questions to explore patient surgical experiences, 
decision-making, physician interactions, support systems, 
and decision regret. Interviews were conducted between 
September 2021 and September 2022 via video conferencing 
and lasted 35 to 106 minutes. The interviewer was not 
involved in clinical care and had no prior relationship with 
participants. Interviews were audio recorded, anonymized, 
and transcribed by a third party. 

Thematic Analysis
Interviews were coded and analyzed using NVivo 

software by the University of Pennsylvania’s Mixed 
Methods Research Lab. Two researchers created a coding 
framework based on early transcripts with strong interrater 
reliability (  0.8) before proceeding with independent 
interview coding. Data collection ceased upon reaching 
theme saturation at 8 interviews. Findings were reported 
according to the Standards for Reporting Qualitative 
Research.15

Results 
Thirteen key themes emerged including amputation 

journey and initial reflections, amputation versus limb 
reconstruction, barriers, complications, injury burden, 
pain, decision-making, decision regret, patient-physician 
relationship, surgical experience, Military Health System 
resources, support, and suggestions for improvement. 
Thematic analysis highlighted ethical considerations, 
including patient autonomy, sunk cost fallacy, and decision 
regret.

The Four Principles of Biomedical Ethics (Table 1)
Many patients reported uncertainty regarding treatment 

course, surgical expectations, and complications. Some 

Table 1. Quotes representing the Four Principles of Biomedical Ethics.

Autonomy and Informed Consent

“They said they wanted to try fusion, and so I was like, ‘You know what? I refuse the fusion.’ But they were like, ‘Well, in order to have it amputated, you 
have to have a fusion.’ I was like, ‘No, if I want to amputate, I’ll just amputate. I’m not going to do a whole another step.’”
– Participant 1, Male, reconstruction
 
“And it’s, you know, that I hear so many stories about the laundry list of the ‘can’t do’s’ and ‘we don’t want you to do’s’ that I hear from doctors…I want to 
teach the medical staff to stop that.”
– Participant 5, Male, bilateral injury, reconstruction and primary amputation
 
“It’s just difficult when the choice is made for you.”
– Participant 7, Male, reconstruction, considering future amputation
 
“I didn’t have that choice. I didn’t feel I had - I didn’t know I had that choice, I don’t think I had that choice.”
– Participant 2, Female, secondary amputation

“I was not part of this decision-making process. So the presentation to me was you’re under threat of this bad thing, which is an amputation. And that is how 
I heard it. So I freaked out. And then they said, ‘Don’t worry, we’re going to do everything we can to save the foot.’ And so from that point on, there was no 
conversation, there was no shared decision-making, there was no me like weighing out the pros and cons.”
– Participant 8, Male, reconstruction

“I just bring to them my situation. I will never tell them to cut it, I will never tell them to save it, I would just let them feel what I feel, mine, how long it took 
me. And if they could deal with the pain, then wait until the last minute, until you can’t stand the pain no more, then you’re going to have to make that choice, 
but in the time being, you don’t have to cut it right away. So, that’s what I would tell them.”
– Participant 3, Male, bilateral injury, reconstruction and primary amputation

“I didn’t even hear the word limb salvage till the late 1990s, early 2000. Right. Just save the leg.”
– Participant 2, Female, secondary amputation
 
“I wish I had been given information, been told that it’s my choice, that these are the values and that there’s no obvious way to weigh them, right? Like look, 
here’s the benefits of reconstruction. You might have your own foot. If you do really, really well, you might have like moderate to high activity level. Here’s the 
downside. You’re going to be on pain meds for a really long time.” 
– Participant 8 Male, reconstruction
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Table 1. (Continued).

Autonomy and Informed Consent

“The only option he was giving me was to re-break it and reset it because it was also set off, not straight.”
– Participant 2, Female, secondary amputation

“No. Never. Once the leg was saved initially when I was 13, the word ‘amputation’ never came up again until the last knee replacement failing.”
– Participant 2, Female, secondary amputation

“My surgeon kept-- He wanted to do rehab and then his initial plan, he didn’t want to amputate it, he wanted me to go at least a year… and then look at doing 
a knee replacement and possibly a partial or full replacement to try to gain function back.”
– Participant 4, Male, secondary amputation
 
“And I guess the medical community tends to steer people away from amputation for any reason. And I won’t pass any judgment on that right or wrong. I 
know people have different ideas probably even in the medical community, but I think sometimes they stretch people further than maybe they should need to 
go with that.”
– Participant 6, Male, bilateral injury, reconstruction and primary amputation 
 
“They told me and I believed that an amputation was bad and the reconstruction was good. And so that like if they were good enough at their job, they would 
save my foot and that would be the good outcome.”
– Participant 8, Male, reconstruction

Non-maleficence

“It’s a very hard thing to do to sign off on a piece of paper that says you’re okay with them removing a large chunk of your body that you can’t leave in the 
freezer or something like that and sit back on later, you change your mind.”
–  Participant 7, Male, reconstruction

“All the guys that I knew that were limb salvages all over the course of time all cut it off. Most of that I think is because they had more pain than I did. Some 
guys were getting really addicted to pain medication.”
– Participant 7, Male, reconstruction

Justice  
“I’ve been treated by civilian prosthetics PT and hospitals. And I can go into more detail about those if you want. All I can say is it’s not nearly the caliber of 
support that I got once I started going to [Military hospital], especially on the PT and the prosthetics.”
– Participant 6, Male , reconstruction and primary amputation
 
“Like it’s just so much more common to have amputation reconstruction decisions for this [military] population.”
– Participant 8, Male, reconstruction

patient viewed reconstruction through the lens of non-
maleficence, viewing the permanence of amputation as 
more harmful whereas reconstruction preserved the option 
of secondary amputation. Patients highlighted the financial 
burden associated with multiple reconstructive surgeries. 
Furthermore, most patients acknowledged how their care 
was improved by increased access to superior prosthetics, 
peer support groups, and experienced healthcare workers 
familiar with amputee care within the Military Health 
system. 

Complications (Table 2)
All patients described complications regardless of 

treatment pathway. Complications from limb reconstruction 
included follow-up surgeries, prolonged hospitalizations, 
and significant time burden. Two patients who underwent 
prolonged reconstruction pathways discussed chronic pain, 
medication side effects, and subsequent opioid addiction. 
Patients undergoing amputation described complications 
with wound healing, phantom limb pain, and difficulties 
with prostheses. 

reconstruction patients wished their surgeon revisited 
amputation after multiple reconstructions rather than 
focusing on the next surgery. Several noted a lack of 
information about amputation to make a treatment decision, 
if the decision was offered at all. Two patients felt that their 
surgeon “withheld” amputation as a treatment option until 
further reconstruction was attempted. Physician education 
of patients on treatment options is foundational to 
supporting autonomy and informed consent. One patient 
noted they did not hear the word “amputation” for decades 
but rather only discussions about “saving the leg.” Two 
patients described an anti-amputation sentiment amongst 
not only surgeons, but the larger medical community and 
patients themselves. 

Despite concerns about treatment pathways, most 
patients believed their surgeon had acted in their best 
interest, particularly when amputation was performed 
as a primary intervention. Concerns about prolonged 
reconstruction included multiple surgeries resulting 
in medication addiction, prolonged hospitalizations, 
and missed life opportunities or time. Conversely, one 
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Support (Table 3)
Patients noted that support networks were critical to 

recovery. Key supports, in order of frequently from most 
to least mentioned, included physical therapists, peer 
groups, family, and physicians. This patient population 
particularly emphasized support and information from 
other injured military members or amputees. Multiple 
patients reported that their physical therapists were the 
first to suggest elective amputation to achieve their desired 
functional status after prolonged reconstruction. Patient-
recommended peer resources included the Amputee 
Coalition, East Coast Amputee Support, Amputee Help and 
Support, and the Amputee Foundation. 

Sunk Cost
Several patients justified continued limb reconstruction 

using sunk cost reasoning, citing time and resources already 
invested. Patients noted that surgeons also exhibited sunk 
cost fallacy, sometimes reluctant to perform amputation 
unless reconstruction was first pursued.  

Perspectives on Limb Reconstruction Versus Secondary 
Amputation

Many patients initially resisted amputation as primary 
treatment due to its permanence. However, patients later 
opted for secondary amputations due to chronic pain, poor 
function, prolonged hospitalizations, wound complications, 
and medication addiction. Universally, patients wanted 

their physicians to facilitate conversations with peers who 
have had similar injuries regarding their decision-making.

Regret
Two patients expressed regret over prolonged limb 

reconstruction and cited “lost time,” daily pain, or 
suboptimal function. Desired functional outcomes varied 
amongst patients, with some prioritizing high levels of 
physical activity (e.g., marathon running, returning to 
service) and others seeking pain reduction and mobility). 
Patients with minimal regret referenced early discussions 
of amputation as a legitimate treatment option while those 
with significant regret reported feeling ill-informed of 
treatment options such as amputation.

 All participants wished for more information upfront 
about treatment outcomes. Those with prolonged 
reconstructions wished that amputation had been 
presented earlier as a therapeutic option. Many advocated 
for periodic reassessment of patient goals and decision-
making throughout care. 

Limitations
Limitations to our study include its small sample size, 

gender imbalance, military-specific population, recall 
bias of interviews, and qualitative research constraints. 
Findings may have limited generalizability to the civilian 
population due to differences in access to prosthetic care, 
rehabilitation, physical therapy, and peer support. 

Table 2. Quotes on Complications

Complications  
“As it took pieces of time away from me as I was growing up throughout my entire life, even when I had my family, now, it’s taking time away from my 
family, I missed high school graduations, I missed weddings and funerals, and we didn’t want to hold our family up, so we kept everyone moving and I just 
stepped back in when I was back.”
–  Participant 2, Female, secondary amputation 

“It hurt, had a lot of pain with running, with climbing, bending, various things like that, that really started the process of having chronic pain.”
– Participant 4, Male, reconstruction, secondary amputation

 “I think that was the point where I realized I was really hooked on the pain meds, and all the IV stuff I was on, I was in such incredible pain. They were 
having to just load me down with IV pain meds, whopping doses of Dilaudid… after all that I had a really hard time with getting off the pain meds. So, that 
was one of my bigger complications really.”
– Participant 4, Male, reconstruction, secondary amputation 

“And over time I’ve progressed to have a very short femur, which resulted in me needing the osseointegration because the socket has to have something to 
hold it on…But over time I just progressed having not much of anything there.”
– Participant 6, Male, bilateral injury, reconstruction and primary amputation
 
“I mean, Lyrica, I have a disdain for that medication because of what it put me through. But they were treating phantom pains for me with it. And it made 
me so bad after about four months. My memory was a complete waste of brain cells.”
– Participant 6, Male, bilateral injury, reconstruction and primary amputation
 
“I found that there’s a lot of complications…You get bone spurs and it messes with your blood pressure and just all stuff, and your good leg is going to 
eventually give out because your body is not designed to have one leg.”
– Participant 1, Male, reconstruction
 
“It took about six or eight months to really recover enough to get back to things like running. It never fully recovered, I was definitely not the 100% I was 
before. I had more limits on running. It hurt, had a lot of pain with running, with climbing, bending.”
– Participant 4, Male, secondary amputation
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Conclusion
This qualitative study of military patients with HELET 

injuries undergoing amputation versus reconstruction 
highlights concerns about inadequate information on 
treatment options. Patients and surgeons pursuing a 
reconstruction treatment course demonstrated the sunk 
cost fallacy when deciding whether to pursue additional 
surgeries. Patients advocated for early discussion of all 
treatment options, peer support resources, and ongoing 
reassessment of goals and treatment options. These findings 
can help inform future patients by providing insight as 
to the most important factors in making decisions about 
lower extremity amputation versus limb reconstruction. 
Further research is needed to explore broader populations 
including civilian settings, Charcot patients, oncology 
cases, and those pursuing secondary amputation.
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Discussion
HELET injuries involve challenging treatment decisions 

regarding amputation versus limb reconstruction. This 
study demonstrates the need for improved physician 
support in patient decision-making. Many patients felt 
under-informed about treatment options and recovery 
expectations. More research is needed to understand 
what techniques most improve patient understanding and 
agency in decision making. Decision aids such as the “best 
case/worst case” model may improve understanding and 
lessen decisional conflict.12

 Physicians can help patients by leading early, neutral, 
comprehensive discussions regarding all treatment options, 
avoiding paternalism, and promoting patient autonomy. 
Based on patient feedback, future improvements include 
increased access to resources such as peer support groups, 
prosthetists, and physical therapists experienced in 
amputee rehabilitation. Patients preferred visits to focused 
on functional goals and periodic reassessment of treatment 
pathways, including consideration of amputation for 
reconstruction patients. 

Patients with prolonged limb reconstruction expressed 
regret mainly due to the opportunity costs of multiple 
surgeries, extended hospitalizations, and lost time. Patients 
and surgeons alike may become increasingly invested in 
reconstruction after multiple surgeries. Surgeons should 
be aware of the potential of sunk cost thinking as it may 
interfere with patient autonomy as the treatment course 
progresses.

Table 3. Quotes on Support

Support

“And my kids are great and we have a really tight knit family and everyone pitches in with everyone else, and they’re all been very, very supportive of me 
now. I mean, now that they’re adults and even when they were teenagers, it was whatever they could do to help.”
– Participant 2, Female, secondary amputation
 
“We’ve got a bunch of guys that are all doing the IDEO [Intrepid Dynamic Exoskeletal Orthosis] program together. We got a bunch of guys who are all single 
amputees and doubles and triples and they all cluster up, but being around each other to push each other harder is always really important. The nice thing, 
I would go to the hospital and basically talk to all the new guys that come in and say, hey, I’ve already met either we have very similar injuries or, you’re an 
amputee, I’ve got a bunch of guys already here…I can show you guys that are three months out, six months out, a year out and what they’re able to do.”
– Participant 7, Male, reconstruction
 
“And it sounds like you had the best physical therapist I’ve ever heard of.” – Interviewer 
“Yeah. Tell you what, he had been working with amputees for about 15 years in the V.A. [Veterans Health Administration] system. And younger guy, was 
into mountain biking and running and a lot of the things I enjoyed doing he did as well. He’s a model for activity. He raced, he was always doing something 
on his own time with races and competitions and things and so he was a great role model that way. And then I still stay in touch with him and see him. 
He’s been just a huge part of my life.”
– Participant 4, Male, secondary amputation

“I think there’s people out there that don’t have that connection with people but could, had they had the opportunity. I mean I think it’s good for people 
especially going through the process of choosing an amputation and having a chance at least offer opportunity to speak with someone if they’re interested 
or maybe someone with a similar background, it can never be exact but a similar background of where they’re coming from and know that there’s someone 
else out there that came out the other side okay. And not saying it’s the right choice for them, just saying it was a similar situation and a choice that 
someone else made and this is what - this is what happened.”
– Participant 2, Female, secondary amputation
“It would have been interesting to go to the [center] and see the difference between guys who are using the IDEO [orthosis/ brace], guys who are on 
prosthetics and then actually having a conversation with them versus the doctor like, hey man, how much is this thing helping you? Is it worth it? That’s 
more of a comparative between the people that are actually using it and I think that’s what I want to see.”
– Participant 7, Male, reconstruction
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