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Objective: Complex Regional Pain Syndrome type I
(CRPS-I) is an often intractable regional pain syn-
drome, usually affecting limbs in which amputation
may be a final resort. Not all patients are suited for
amputation.

This retrospective case series with explorative
interviews aims to gain insight in the quality of life
in those who have been denied an amputation and
their functioning with CRPS-I.

Patients and methods: Between 2011 and 2017, 37
patients were denied an amputation. Participants
were interviewed regarding quality of life, treat-
ments received since their outpatient clinic visit
and their experiences at our outpatient clinic.
Results: A total of 13 patients participated. Most
patients reported improvements in pain, mobility and
overall situation. All patients received treatments
after being denied an amputation, with some reporting
good results. Many felt they had no part in decision
making. Of the 13 participants 9 still had an amputa-
tion wish. Our participants scored worse in numerous
aspects of their lives compared with patients with an
amputation from a previous CRPS-I study of us.
Conclusion: This study shows that amputation
should only be considered after all treatments
have been tried and failed, since most participants
reported improvements in aspects of their functio-
ning over time.
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/LAY ABSTRACT )

People with complex regional pain syndrome suffer
from severe pains, usually in a limb, which can lead to
serious and longstanding disability. Sometimes when
all other treatments have been tried, amputation is
the only option left. Not all patients are suitable for
amputation. This study tries to gain insight into those
patients who have been denied an amputation. Our
findings show that over time most patients reported
improvements in pain, mobility and overall situation.
All patients received further treatments after being
denied amputation. Our study showed that amputation
should only be considered after all other treatments
have been tried and have failed, since over time, most
of our participants still reported improvements in vari-
Qus aspects of their functioning. J

Complex Regional Pain Syndrome type I (CRPS-I)
is a syndrome of unknown pathophysiology with
severe regional pain and autonomic dysregulation,
usually in limbs, developing after (minor) trauma, sur-
gery or sometimes spontancously (1—4). The CRPS-I
is diagnosed using the Budapest criteria as a diag-
nosis of exclusion (5,6). Treatment options include
medication, neuromodulation, mirror therapy, phy-
sical therapy and rehabilitation programs (1,6—12).
The CRPS-I that does not improve following different
treatments is considered therapy resistant (1,13). Long-
standing therapy-resistant CRPS-I (> | year) may impact
greatly on patients’ life, for example, pain, inability to use
affected limbs, loss of work and social contacts because
of disability, lack of sleep and loss of intimacy (14-16).

Amputation is considered a last treatment option
for long-standing therapy-resistant CRPS-I, but is
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controversial because it is irreversible with different
success rates (17,18). Apart from the general periope-
rative complications such as blood loss and infection,
phantom limb pain or recurrence of CRPS-I in the resi-
dual limb may develop (17,18). Amputations seem to
be more successful in patients with high resilience, rea-
listic expectations regarding living with amputations,
and without psychological/psychiatric histories (19).

When patients are referred to our outpatient clinic
with amputation wishes, they often put all their hopes
in an amputation. Given the irreversibility of this tre-
atment, patients are put through assessments by a phy-
sical therapist, psychologist, pain specialist, surgeon
and a rehabilitation physician to assure that amputation
has a substantial chance of being beneficial (19,20).
Another essential prerequisite is that all other tre-
atment options have been tried before even conside-
ring amputation, as recommended in both Dutch and
English evidence-based guidelines (11,12). Overall,
our results show that amputation-eligible patients have
a better quality of life (QoL) after their amputation and
would choose amputation again (21). Furthermore, our
previous study regarding patients who did receive an
amputation, conducted similar to this study, showed
improvements in mobility and reduction of pain (18).
However some patients who were amputated expe-
rienced deteriorations in intimacy, self-confidence,
sleep and household activities (21,22).

Reasons for denying patients amputation include
not having tried all treatment options, psychological or
psychiatric comorbidities, somatic contraindications or
comorbidities and unrealistic expectations of amputation.
In our outpatient clinic, 37% of patients are denied an
amputation (18).

It is unclear what happens with patients who were
denied amputations. Clinically patients were angry, disap-
pointed and (very) emotional after being told that ampu-
tation was no option. Studies regarding patients with
therapy-resistant CRPS-I who were denied amputations
are not available.

The aim of this study, therefore, is to gain an insight
into QoL, pain, functioning and course of long-standing
CRPS-I in patients who were denied amputations. In addi-
tion, we explored the experience these patients had when
visiting our outpatient clinic.

MATERIALS AND METHODS

Subjects

Between 2011 and 2017, 37 patients were denied amputa-
tions by a specialized CRPS-I team. These patients had been
referred by their own physician after expressing an amputa-
tion wish because of pain and/or inability to use their limb
despite having tried other treatments. The physical assess-
ment took place over the course of one day (21,23).

Procedures

All 37 patients received invitation letters for this explo-
rative interview study. They could send their informed
consent forms back in prepaid envelopes. After obtaining
informed consent, participants were scheduled for the
interviews, by a physician (P.N.D.), who has no (thera-
peutic) relationship with these patients.

Semi-structured interviews

The telephone interview consisted of 32 questions (and
sub-questions) and the depression part (7 statements) of
the Hospital Anxiety and Depression Scale questionnaire
(HADS-D) (24,25). The first 19 questions compared current
functioning with that of their consultation in the past. These
statements concerned mobility, work, social life, sleep, pain,
intimacy, self-care, self-confidence and appearance and were
rated on 5 point Likert scales (important or small deterioration,
no change, small or important improvement). Participants
were encouraged to elaborate on answers. Pain-related ques-
tions included: 11 point numeric rating scale (NRS; 0 being
no pain and 10 being the worst imaginable pain), type of pain
and whether or not they believed to still have CRPS-1. Two
questions assessed employment and education.

The HADS-Depression subscale consists of 7 statements
with 4 point rating scales. At a sum score >8, the HADS-
Depression has a sensitivity and specificity of 0.70-0.90 (25).
This first part of the interview was chosen because it had been
used in previous research regarding patients with therapy-
resistant CRPS-I who had received amputations. The final 9
questions concerned the wish for amputation now and at the
time of their first consultation and how participants had expe-
rienced the specialized CRPS-I team, what treatment(s) they
had received after being denied amputation, and the effect
these treatments had on functioning. Lastly, participants were
asked to reflect on a patient who underwent amputation but
had a recurrence of CRPS-I and was now giving lectures that
amputation is not an option for long-standing therapy-resis-
tant CRPS-I (22).

All interviews were recorded, anonymized and trans-
cribed in Microsoft Word (P.N.D). All participants were
offered the opportunity of receiving copies of the trans-
cription at the end of the interviews to provide feedback.

Statistical analysis

Statistical analysis was performed in SPSS (IBM, ver-
sion 23). Statistical significance was set at p<0.05.
Characteristics were compared between participants and
non-participants. Chi-Square tests were used for nominal
data and Mann—Whitney U tests for time-related data.
Percentages and absolute numbers were used to report
outcomes of the interviews and participants’ characte-
ristics, accompanied with quotes to put data in context.
Finally, the Wilcoxon signed-rank test was used to des-
cribe changes in pain between their first consultation and
the interview. Similarly, employment and education status
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at time of visit and the interview were analyzed using
McNemar’s test.

Ethical approval

The study proposal was discussed with the Medical Ethics
Committee and, since it is not clinical research as descri-
bed in the Medical Research Involving Human Subjects
Act (WMO), we did not need formal approval by the
METc and received a waiver (Ref no: 2018/484).

RESULTS

Comparing in- and exclusions

Of the 37 eligible participants, 10 participants never
responded, 12 refused to participate. One participant
could not be reached after scheduling the interview and
1 participant was excluded because her general practitio-
ner was afraid that the interview might cause a relapse
of suicidal tendencies. Thirteen patients (35%) agreed to
participate.

No significant differences were found between partici-
pants and non-participants (Table I).

Characteristics of included participants

The male/female ratio was 5/8 (n=13). Nine partici-
pants requested amputations of a leg and 4 participants
requested amputations of an arm. Some participants
reported CRPS-I in other limbs as well, albeit not as debi-
litating/impacting that they requested amputations.

Basic information regarding the interview

The median duration of the interviews was 53 min (Q,: 39
min; Q,: 01 h: 03 min). The median time between first visit
and interview was 4.2 years (Q1: 2.4 years; Q3: 8.1 years).

Other treatments
All interviewed participants received treatments after

their first visit. Most participants received pain medication

Table I. Characteristics of participants and non-participants

(n=10) and/or pain rehabilitation (n=11), and a consi-
derable number received neurostimulation (spinal cord)
(n=5) or transcutaneous electrical nerve stimulation
(TENS) (n=4). Neurostimulation was generally expe-
rienced as having a positive effect:

I sleep a lot better, because my neurostimulator is on
during the night as well, it’s always on. Now I sleep a lot
better. Five years ago I slept 2—3 hours total per night,
and now I tend to sleep the entire night. (m, 36 yrs)

Three participants were amputated in another clinic after
visiting our clinic, for a variety of reasons (infection,
contracture and a severe joint inflammation).

Questions regarding daily life

Between first visit and the interview, some participants
experienced great fluctuations in pain intensity, others
reported improvements or deterioration of pain intensity
(Table II).

Generally, mobility improved or stayed the same, while
toilet use and standard activities of daily living (ADL)
deteriorated. The same was found for household acti-
vities, with the majority either experiencing no change
(n=4) or some deterioration (n=6) (Table II).

Remaining ADL independent was very important for
participants:

I just wear incontinence material so I do not have to
call for help to get me to the toilet quickly. (f, 73 yrs)

Improvements of one item did not necessarily mean
improvements other items:

There is a definite improvement since I no longer feel
that pain, though there is no improvement in tying my
shoelaces or putting my pants on. (m, 51 yrs)

Most participants reported no change in (voluntary)
work (n=7) or sports activities (n=6) because they were
already occupationally disabled, whereas pursuing hob-
bies had an equal number of participants reporting impro-
vements or deteriorations.

A majority of participants stated that CRPS-I had nega-
tive effects on social contacts, intimacy, mood and feeling

Patient characteristics Participants (n=13) Non-participants (n=24) p-value
MWU test
Age at the time of diagnosis® 36.0 (25.1; 45.9) 39.5(20.4; 47.1) 0.940
Age at the time of visiting the outpatient clinic? 49.3 (34.6; 57.9) 43.8 (36.6; 50.6) 0.548
Time between diagnosis and first visit® 7.4 (5.2; 13.8) 4.9 (2.8; 8.4) 0.209
Time between first visit and interview? 4.2 (2.4; 8.1) NA NA
Chi squared test
Sex (M/F)® 5/8 7/17 0.716
CRPS-I in one or multiple extremities (One/Multiple)® 7/6 13/6 0.473
CRPS-I in upper extremities (Yes/No)® 7/6 5/14 0.150
CRPS-I in lower extremities (Yes/No)® 10/3 18/1 0.279
Wish for amputation of upper or lower extremities (upper/lower)® 4/9 1/18 0.132

21In years, median,( Q1: Q3).
° Absolute numbers. Not all data were available for non-participants.

MWU test: Mann-Whitney U test; NA: Not applicable; CRPS-I Complex Regional Pain Syndrome type I.
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Table II. An overview of outcomes regarding daily life: comparing current situation (at the time of the interview) with the situation at

the time of visit to the outpatient clinic

Important Slight No change Slight Important
Topic improvement n (%) improvement n (%) n (%) deterioration n (%) deterioration n (%)
Pain 3 (23%) 3 (23%) 2 (15%) 1 (8%) 4 (31%)
Mobility 4 (31%) 1 (8%) 5 (38%) 1 (8%) 2 (15%)
Washing/dressing 3 (23%) 0 (0%) 6 (46%) 2 (15%) 2 (15%)
Using a toilet 2 (15%) 0 (0%) 5 (38%) 3 (23%) 3 (23%)
Household activities 3 (23%) 0 (0%) 4 (31%) 2 (15%) 4 (31%)
Work 2 (15%) 1 (8%) 7 (54%) 0 (0%) 3 (23%)
Hobbies 5 (38%) 1 (8%) 1 (8%) 1 (8%) 5 (38%)
Sports 4 (31%) 1 (8%) 6 (46%) 1 (8%) 1 (8%)
Social contacts 2 (15%) 0 (0%) 5 (38%) 1 (8%) 5 (38%)
Intimacy 1 (8%) 1 (8%) 9 (69%) 1 (8%) 1 (8%)
Feeling understood 2 (15%) 1 (8%) 7 (54%) 2 (15%) 1 (8%)
Mood 6 (46%) 0 (0%) 5 (38%) 0 (0%) 2 (15%)
Appearance 1 (8%) 1 (8%) 6 (46%) 2 (15%) 3 (23%)
Worrying 3 (23%) 1 (8%) 5 (38%) 1 (8%) 3 (23%)
Sleeping 3 (23%) 2 (15%) 4 (31%) 0 (0%) 4 (31%)
Pain medication 4 (31%) 0 (0%) 5 (38%) 1 (8%) 3 (23%)
Negative attention 3 (23%) 1 (8%) 4 (31%) 2 (15%) 3 (23%)
Self-confidence 3 (23%) 0 (0%) 6 (46%) 2 (15%) 2 (15%)
Overall change 5 (38%) 1 (8%) 2 (15%) 1 (8%) 4 (31%)

Percentages might not add up to 100% due to rounding off.

HADS-D and total number of deteriorations reported

Number of deteriorations reported
H
i

T T T
25 50 75 100 125 150
HADS-D total score

Fig. 1. Correlation between deteriorations reported and Hospital Anxiety
and Depression Scale questionnaire Score.

Y-axis: total number of deteriorations (small and important deteriorations)
per participant.

X-axis: HADS-D total score per participant.

Spearman’s Rho: 0.362 p=0.224.

understood, with some items being more consistent and
others deteriorating over time.

Participants furthermore reported that CRPS-I negati-
vely affected perception of appearance, with the majority
either noticing no change (n=6) or a deterioration (n=5).

One participant stated that she didn’t see her CRPS-I
affected limb as her own anymore:

It’s like a lump of meat that I have to drag along.
(, 39 yrs)

Some participants experienced quitting pain medication
as an improvement, while others experienced taking more
pain medication (reducing the pain) as an improvement.

When asked about the overall change over time, most
participants either reported an important improvement
(n=5) or an important deterioration (n=4). All partici-
pants who reported overall improvement had received

effective treatment for their CRPS-I after being denied
amputation, such as a neurostimulator, or pain rehabilita-
tion and learning to accept the pain:

I enjoy life more now, compared to my visit to your
outpatient clinic. Simply because I could give it
(CRPS-I) a place instead of making it a leading role of
my life story. (f, 47 yrs)

Changes in pain and Complex Regional Pain Syndrome
type I

Overall participants reported less pain over time; median
reduction in pain was 2 points on a NRS scale (Q,: 0.0; Q;:
4.0, p=0.018). Eight participants were certain they still had
CRPS-I. Two reported they no longer had CRPS-I and 4
were uncertain if they ever had CRPS-I in the first place.

Questions regarding work and education

No differences were seen in employment rate, number of
participants volunteering or receiving education. Most
participants were already declared occupationally disab-
led and were not receiving education at the time of the
first visit (McNemar’s test: p>0.99).

HADS-D questionnaire

The median HADS-D score was 6 (Q,: 5: Q,: 14), five
participants scored>8 points. No association was found
between HADS-D scores and total number of deteriora-
tions in daily life (Fig. 1).

Regarding the first visit

Nine participants still had active amputation wishes
because of pain and limitations in movement. One parti-
cipant stated that an amputation would improve his social
life, because he could then join a sport club.
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Most participants felt like they had no part in the deci-
sion whether or not to amputate (n=8).

On average participants rated their satisfaction with the
amputation team a 6.9 (scale 0—10). When asked about
shared decision making, mixed reactions were given, with
some participants feeling part of the team and other parti-
cipants feeling the opposite.

When participants were asked to reflect on the patient
lecturing that amputation is never an option, some partici-
pants agreed and some disagreed.

DISCUSSION

This retrospective case series with explorative interviews
showed that over time, some patients with long-standing
CRPS-I who were denied amputations, still report impro-
vements in aspects of their life. The reasons for these
improvements vary greatly; effective treatments were
found, or learning to cope better. Particularly those who
remained mobile or found new hobbies reported impro-
vements.

These results confirm previous findings in CRPS-I
patients who showed that QoL in CRPS-I was more nega-
tively impacted by disabilities related to CRPS-I (such
as immobility or inability to engage in hobbies), than the
amount of perceived pain (14). Although participants had
improved on many aspects of their lives, a majority still
had an active amputation wish, mostly due to physical
disabilities or pain.

Some aspects such as work and education, did not
change much over time, probably because patients were
referred to our outpatient clinic after having suffered from
CRPS-I for a long time. By then they had already develo-
ped disabilities and thus were often unable to work. The
high amount of work incapacitated people in our study is
in line with previous studies regarding unemployment due
to CRPS-I (26,27).

In a previous study in our clinic including patients who
had been amputated because of therapy-resistant CRPS-I
the same thorough evaluation by the same team was app-
lied and the patients were seen in the same time period. In
this study and the previous one the same 19 questions had
been asked (18). When comparing outcomes of both stu-
dies, change in pain, mobility, pain medication and overall
change were better in the amputation group (Appendix I).
These results confirm previous studies stating amputa-
tions can reduce pain, increase mobility and overall QoL
(17,18,21). Those who received amputations generally
also experienced improvements in their ADL, toilet use
and household work. These differences between groups
might be the result of being amputated, indicating that our
selection criteria are valid and we rightfully selected those
who would benefit most from amputations (28,29). On the
other hand it could also indicate that amputations should
have been opted for those who were denied an amputa-
tion. To answer these questions ideally a randomized

controlled trial (RCT) needs to be conducted. Since the
number of patients who request amputations because of
long-standing therapy-resistant CRPS-I is low, an RCT
with adequate sample size seems impossible and a large
case-series seems to be the only feasible option to gain
more insight into, to amputate or not. We believe that the
current data support our decision-making process, and
that improvements in patients’ lives as seen in previous
studies are based on this process (28,29). Those who were
expected to show the greatest improvements based on
their resilience, expectation-management and psychologi-
cal well-being, and those who had tried all other treatment
options without effect, were amputated (20,21).

In a number of facets of life no large differences
(nor changes over time) between the amputation group
and non-amputation group are visible, such as sports,
intimacy, feeling understood, worrying and self-confi-
dence (Appendix I). This might be related to the duration
of CRPS-I and that these facets of life have been establis-
hed (long) before these patients visited our clinic.

One of the main criteria for eligibility for amputation
is the therapy-resistance of CRPS-I Interestingly, all par-
ticipants had received treatments for their CRPS-I after
being told that amputation is not an option. In our study
a substantial number of participants reported improve-
ment following these additional treatments, supporting
the importance of viewing amputations in CRPS-I only as
the very last resort when all other treatments have failed.

The HADS-D outcomes suggested 5 participants might
be depressed.

Some participants however had comorbidity that
impacted their mood, making it difficult to attribute the
outcomes of the HADS-D to their CRPS-I. A previous
study at our institute with patients with CRPS-I who did
have an amputation, found a mean HADS-D score of 3.2.
This score indicates that these participants fall within the
range of Dutch norm values, indicating not being depres-
sed (18,24,30). In the current group however, a median
HADS-D score of 6 was found, suggesting that we either
made a wise choice to not amputate these patients as they
are more depression-prone or participants became depres-
sed because of not being amputated. Unfortunately, we
don’t have data of depression scores at the time of outpa-
tient clinic visit, so comparisons cannot be made.

Finally, participants were asked in the interviews how
they experienced their visit to our clinic. A majority of
participants reported that they did not feel part of the deci-
sion-making process at that time. One can, however, won-
der if shared decision making has a place in a specialized
team as this; the team only answers the question whether
they think patients are suitable for amputation or not. This
answer is given to these patients and referring physician,
who then together decide how to proceed. Emphasizing
this role of the amputation team to patients and referring
physicians (an advising one) is therefore essential, as is
giving clear explanations to patients as to why amputation
is not an option (20, 28). The lack of feeling part of the
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team or the decision-making process might have influen-
ced the reason why we have not seen these patients back
in our clinic after having been denied the amputation.

A weakness of this study is a low number of partici-
pants. It is therefore unclear whether the enrolled partici-
pants in this study are representative of the entire patient
group. It might be that the participants had more positive
views toward the amputation team or had more negative
views and saw this study as an opportunity to ventilate
their experience. Another weakness of the study is that
the interview was conducted over the phone, making it
more difficult to observe non-verbal communication.
We neither asked our participants what type of medica-
tion they had been using nor did we elaborate on the type
of pain rehabilitation received. Furthermore, recalling
change in aspects of QoL over a longer period (2—8 years)
can be challenging.

The strength of this study is that it uses the same ques-
tionnaires as our previous study conducted with patients
who did receive amputations. Reflecting upon ones’ prac-
tice is an important part of being a physician. The results
of this study provided us with patients’ experiences with
the decision-making process and the course of CRPS-I
over time, after being denied an amputation, but perhaps
most importantly, it shows us that we as medical profes-
sionals should be thorough in labeling CRPS-I as truly
therapy resistant.

In conclusion all participants, after being denied an
amputation at the outpatient clinic, received further treat-
ment and were in fact (at the time) not therapy resistant.
Furthermore, deterioration of QoL is not necessarily the
only course of long-standing CRPS-I.

What we can learn from this study:

» While considering amputation for CRPS-I, verify that
all other feasible treatment options, as mentioned in the
CRPS-I guidelines, have been tried (11,12).

* Even in patients suffering from longstanding CRPS-I
treatment can improve pain and QoL.

» Thorough assessment of physical signs, extent of disa-
bility, treatments received, and patient’s expectations
are important in deciding whether to amputate or not.
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Appendix I. Reported improvements and deteriorations in patients with long-standing Complex Regional Pain Syndrome type I; Comparison
of amputated and not amputated groups.

Explanation of the figures:
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A: Compared with the amputated patients, non-amputated patients more often reported a clear deterioration in pain, mobility and ADL (washing

and dressing).
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B: Persons with an amputation reported almost no deteriorating in their ability to go to the bathroom and reported far less deteriorating in performing
their household activities, compared with patients who were not amputated. No larges differences are seen between the two groups regarding work.
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C: Although there are almost no differences between amputated and non-amputated patients regarding improvement in enjoying their hobbies,
of those who did not see improvement, more non-amputated patients reported deterioration compared with amputated patients. The amputated
and non-amputated groups show no real difference in changes over time regarding sports. Non-amputated patients report a clear deterioration in
their social contacts compared with the amputation group.
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D: Intimacy, feeling understood and mood all show similar distributions in both groups, with both reporting that, over time, not much change was

seen in these categories.
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E: Although non-amputated patients report more deterioration over time regarding how they view their appearance, whereas amputated patients
report more improvement, the majority of patients in both groups report no real change over time. Both groups have a similar amount of people
seeing improvement over time regarding worrying, although the non-amputated group reported more deterioration. Non-amputated patients also
reported more deterioration regarding sleep, whereas amputated patients reported more improvements regarding sleep.
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F: Whereas the majority of non-amputated patients reported no change regarding use of pain medication, the amputation group reported a large
number of patients having less need for pain medication (and therefore an improvement). Interestingly, the non-amputation group reported both
more improvements and deteriorations regarding negative attention, compared with the amputation group, who predominantly saw no change
over time. No large differences can be seen between both groups regarding self-confidence.

Finally, when looking at overall change over time, a large majority of the amputated group report an improvement after having been amputated,
whereas the non-amputated group is more divided, with some patients reporting an improvement and others reporting deterioration.
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