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ABSTRACT
We present a large contemporary series of patients presenting with unreconstructable critical limb ischaemia and requiring
amputation. As well as being an insight into the challenges faced with the implementation of a quality improvement
framework, We also feel the results will better inform the practising vascular surgeon and patients about the risks of limb
loss in the 21st century.
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Introduction

Amputation is one of the oldest recorded operations, dating as
far back as the 1st Century[1]. In this time, the improvement in
techniques particularly the introduction of asepsis and anaes-
thesia to improve survival outcomes for the patient. There have
also been developments in practice to reserve amputation as
a final option if all other attempts of limb preservation have
been exhausted. Developments in endarterectomy, bypass and
stenting procedures have managed to salvage limbs previously
destined for amputation.

However, the increasing prevalence of diabetes and pro-
longed life expectancy, as a result of increasing success in cardi-
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ology and oncology, has led to critical limb ischaemia becoming
more prevalent in the ageing population. To further progress
and enhance outcomes of amputations performed forthwith,
a Quality Improvement Framework (QIF) for Major Amputa-
tion Surgery was published by the Vascular Society of Great
Britain and Ireland[2]. This framework deemed the current
mortality rates within the UK (between 9-17%) as unaccept-
able and “aim to reduce the perioperative mortality rate to less
than 5% by 2015.” The framework provides further guidance on
practice where “amputation for vascular disease and diabetes
should only be undertaken after a formal investigation of the
arterial system by angiography or specialist ultrasound imag-
ing.” NICE Guidelines suggest that major amputation should
not be offered to people with critical limb ischaemia unless all
options for revascularization have been considered by a vascular
multi-disciplinary team[3]. The QIF offer suggested indications
of amputation where the vasculature is unreconstructable, or
where amputation is expected to save or prolong life and/or
improve the quality of life. We, therefore, sought to improve our
performance.
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Fig.1 Graph of mortality rate (%) following major amputation.

Methods

Ethical approval was obtained from the departmental research
and development unit. A retrospective observational study was
carried out for all the great amputations performed in a West of
Scotland vascular centre in 2013, 2014 and 2015. Clinical portal
and PACS review were utilised to assess if patients had survived
30 days post-operatively and the level of amputation.

Intervention
In 2013, the vascular department consisted of 4 consultant sur-
geons. From 2014 onwards, the department staffing improved to
5 consultants and two senior specialist registrars who could un-
dertake amputation independently. Since ‘time-to-amputation’
is a key factor in the QIF, we sought to determine whether this
improvement is staffing would be advantageous regarding peri-
operative mortality.

Results

There has been an increase in amputations being carried out
from 2013 to 2015. In 2013, 2014 and 2015 there were 82, 87
and 95 major amputations were performed respectively. These
operations took place in the same west of Scotland vascular
centre. A major amputation was defined as any lower limb
amputation proximal to the ankle joint and included below-knee
(transtibial), above-knee (transfemoral), and a small number of
through knee and hip disarticulation procedures. The results for
the three calendar years are shown in Table 1:

Figure 2 illustrates the increase in mortality rate, which is
paralleled in both groups between 2013 and 2014. There is an
overall increase in mortality rate within the above knee amputa-
tion group between 2013 and 2015. In 2013, mortality rate within
this group was 8%, which increased to 8.9% and further to 12.7%
in 2014 and 2015 respectively. These results show that mortality
rate in above knee amputations is over double the suggested
mortality rate of 5% stated by the QIF target, although the results
are still favourable compared to recently published data [2].

Discussion

The quality improvement framework has been formulated to
reduce perioperative mortality rates of those undergoing major
amputations. It is a major tool for the clinical governance of
amputees. However, due to the core demographic of patients
that are likely to require a major amputation, there is a difficult
balance to strike between polycomorbid patients and multilevel
arterial disease.

Table 1 30-Day Mortality Following Major Amputation.

Year

Total

number of

procedures

Number

by level

30-day

survival

2013 82 32 transtibial 96%

50 transfemoral 92%

2013 total =82 93%

2014 87 30 transtibial 93.3%

56 transfemoral 89.2%

1 hip disarticulation 100%

2014 total =87 90.8%

2015 95 31 transtibial 93%

63 transfemoral 87.3%

1 through knee 100%

3 revisions 66.6%

2015 total =95 88.4%

The high AKA rate is perhaps due to the older and mul-
timorbid patient population requiring amputation being less
likely to have the capacity for full rehabilitation required for a
BKA. Therefore, an increase in AKA rate can be justified by im-
proved wound healing, less time under anaesthesia for high-risk
patients and less rehabilitation required for wheelchair bound
patients.

Conversely, there was a higher mortality rate associated with
AKA compared with BKA. This is perhaps a surprising statistic
as above knee amputation is often chosen based on its relative
simplicity compared with below knee amputation and often su-
perior wound healing. However, this anomaly can be explained
by observing the poor health of the west of Scotland population.
Often, those receiving above-knee amputations are those who
are multi-morbid with poor cardiorespiratory reserve.

Conclusion

It is worth noting that this study does not provide information
or insight into successful revascularization rates, failed revascu-
larization rates, the number of patients requiring palliative care
or the rates of those with late or unsalvageable presentations.
This study was most concerned with a 30-day survival period as
per QIF guidelines and thus did not include data on long-term
survival or functional outcomes of patients.

Overall, challenges still exist in severe critical limb ischaemia,
and the QIF is an important tool to guide improvement in out-
comes.
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