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1.  Introduction 
The SCOTRET Prosthetics Service Group is a multidisciplinary group with representatives from each of the five 
regional Prosthetic Services (Limb-fitting Centres) across Scotland. Part of the constitution of this group is to agree 
and promote best practise for the prosthetic service and to work towards consistency of this service across Scotland. 
Benchmarking has been adopted as the best available method to achieve this goal using data on service activity and 
rehabilitation outcomes of all primary lower limb amputees from the national audit project carried out by the Scottish 
Physiotherapy Amputee Research Group (SPARG) and supported by the Rehabilitation Technology Information 
System (ReTIS). 

The Department of Enterprise describes benchmarking as a quality assurance process.1    Key indicators for success 
from the user and provider point of view are identified and data are then analysed to identify those organisations that 
are performing well.  Current practice is compared to the process and results of best practice and developed in the 
light of this comparison. 1, 2 

Hence, the goal of benchmarking is to build on the success of others by comparing performance, identifying ways of 
improving services and implementing those changes. 3 

The objectives of this report are to: - 

·  Describe service activity for primary lower limb amputees  
�  at each  Prosthetic Service in Scotland  
�  in seven amputating hospitals chosen as being representative of different models of care 

and service delivery 
·  Describe the service delivery, demographic profile and rehabilitation outcomes in each of the seven 

amputating hospitals 
·  Identify best practice 
·  Recommend changes in practice and/or service delivery 
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2. Methodology 
The elements of a benchmarking process identified by the Audit Commission2  are presented in the following table, 
along with the action taken by the SCOTRET primary amputee benchmarking group. 

 

Element of benchmarking 
process 

Action taken by pr imary amputees group 

2.1 Select service to benchmark Service was identified as the rehabilitation of primary lower limb 
amputees from amputation to final discharge. 
 

2.2 Identify resources Each member of the group agreed to commit the necessary time to the 
benchmarking exercise.  Data which had been collected through 
SPARG during 2001 (published October 2003) was identified as 
suitable for use in the benchmarking exercise.  The senior 
physiotherapist at each partner site (see next point) agreed to provide 
both service-model data and a summary of their own hospitals data 
taken from the published 2001 SPARG report. 
 

2.3 Identify partners 7 amputating hospitals were identified for the exercise.  They were 
chosen to give a range of different models of care while also having 
subgroups of services with similar models.  Each of the 5 limb-fitting 
centres in Scotland take amputees from at least one of the hospitals.  It 
was agreed to look at the service provided to primary amputees who 
underwent their amputation surgery at each hospital selected (i.e. 
excluding amputees who access services at a hospital but who were 
not amputated there).  This decision was made to fit with the way the 
available SPARG data is reported, however it proved difficult when 
attempting to estimate staffing levels, in particular separating out the 
time they spent with the patient group in question. 
 

2.4 Define and collect measures The measures collected were split into 4 types of data –  
A. Service delivery data which included model of care & 

staffing levels* and types 
B. Epidemiological data describing the population served by 

each service in terms of number of amputees, aetiology, sex, 
age and number of bilateral amputees 

C. Milestones data (to be taken as a measure of performance)  
which measure average time taken to deliver services, length 
of stay in hospital, length of outpatient treatment  

D. Outcome data measuring rates of mortality, limb-fitting, 
revision surgery and functional mobility at discharge. 

Table 1: Elements of the benchmarking process and action taken by the benchmarking group. 
(table continues on next page) 
 

                                                           
* Due to difficulty in acquiring WTE estimates, the authors defined a measure of “best-case physiotherapy 
rehabilitation  time” ,  i.e. the number of minutes per patient per day.  This is intended to give both an estimate of 
treatment time each patient receives and an estimate of rehabilitation staff workload. 
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Element of benchmarking 
process 

Action taken by pr imary amputees group 

2.5 Compare performance The measures for each service were presented to the group and to each 
senior physiotherapist at the hospitals involved, and the data was 
studied to compare the performance in terms of the data in C and D 
above, along with the service models and epidemiology in A and B.  
As there were many areas in which performance varied widely, a 
number of specific points were identified for closer analysis. These 
were: 
Limb delivery times 
Delayed discharge of non-limb fitted amputees 
% of patients limb-fitted 
Functional outcome 
For each hospital in the exercise, the staff directly involved in patient 
care gave their interpretation of the results and attempted to link the 
results to the service processes and models of care at their centre 
 

2.6 Find best practice The better performing hospitals were identified for each measure 
reported.  Difficulty lay in identifying an overall best practicing 
hospital, as there was much variation within each measure. 
 
Representatives of each hospital in the exercise considered their own 
results and commented on the processes and local practice that will 
have influenced the results. 
 
Final result of this step in the process is to present the findings & 
recommendations for change to SCOTRET so that change can be 
planned 

2.7 Plan Change 
 

To be done following reporting, in liaison with SCOTRET Prosthetic 
Subgroup 

2.8 Implement and monitor 
 

To be done following reporting, in liaison with SCOTRET Prosthetic 
Subgroup 

Table 1 ctd: Elements of the benchmarking process and action taken by the benchmarking group. 
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3. Results 

3.1. Service Activity 

3.1.1. All primary lower limb amputees in referring hospitals for each 
prosthetic service 

Figure 1 illustrates the total number of patients having had a lower limb amputation in 2001 in the hospitals which 
refer patients to each Scottish Prosthetic Service. It also shows how many of these patients are fitted with a 
prosthesis (limb fitted) and therefore attend the centre for prosthetic services, and how many were not limb-fitted or 
died. 
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Figure 1: Pr imary lower  limb amputee activity: total amputations and limb-fitting, 2001.  
 
Westmarc:  West of Scotland Mobility and Rehabilitation Centre, Glasgow (Both RSL Steeper service and the University of Strathclyde service)  
TORTC:  Tayside Orthopaedic and Rehabilitation Technology Centre, Dundee.  
AA/RES:: Astley Ainslie Hospital/ Rehabilitation Engineering Services, Eastern General Hospital, Edinburgh.  
MARS: Mobility and Rehabilitation Service, Aberdeen.  
Raigmore: Raigmore Hospital, Inverness.  
 
Table 2 shows the staffing levels at each prosthetic service for 2001, alongside the total number of amputees, the 
number of limb-fitted amputees at hospitals referring to each prosthetic service and the number of amputees who 
attended for rehabilitation (this number may include non limb-fitted amputees).  
Service Total 

Amputees 
Limb-fitted 
Amputees 

Attended for 
Rehabilitation 

Prosthetists Physiotherapists+ Occupational 
Therapists$ 

Westmarc 364 169 127 7* 5 1.3 
TORT 162 74 114 3 4.5 1 
AA/RES 158 63 95 5 2.3 2.2 
MARS 62 36 9 2 0.6 0.3 
Raigmore 29 14 26 1 0.3 0.35 
Table 2: Staffing levels and amputee numbers, 2001.  
 
*At Westmarc there were an additional 1.5 WTE prosthetic staff from the NCTEPO, Strathclyde University, who treated 29 primary patients in 
2001.  
+Number of physiotherapists includes:Westmarc 1 untrained, TORTC 1.8 untrained and AA/RES 0.3 untrained.  
$At Westmarc there were 2 funded OT posts in 2001of which 1.3 were filled.  AA had 1.6 OTs and RES had 0.6  
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3.1.2. Activity at amputating hospitals participating in benchmarking 
exercise.  

7 amputating hospitals were identified for this benchmarking exercise out of the 28 in Scotland (see Appendix 1).  
They were chosen to give a range of different models of care whilst also having some comparable services with 
similar models of care.  It was agreed to look at the service provided to primary amputees who underwent their 
amputation surgery at each hospital selected thus excluding amputees who access services at a hospital but who are 
not amputated there.  The number of new amputees at each of these hospitals is presented in Figure 2.  The levels of 
amputation are presented in table 3.  Each side of a bilateral amputee is counted in the levels table, if the amputations 
were carried out in the same episode of care. 
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Figure 2: Number  of new amputees at each amputating hospital par ticipating in the benchmarking exercise, 2001 
 
Raigmore: Raigmore Hospital, Inverness 
ARI: Aberdeen Royal Infirmary, Aberdeen 
Ninewells: Ninewells Hospital, Dundee 
RIE: Royal Infirmary of Edinburgh, Edinburgh 
SGH: Southern General Hospital, Glasgow 
GRI: Glasgow Royal Hospital, Glasgow.  
Monklands: Monklands Hospital, Airdrie 
 
 

Hospital Transtibial Transfemoral Other  Unknown 
Raigmore 13 15 1 0 
ARI 32 22 0 3 
Ninewells 54 51 2 0 
RIE 54 61 9 10 
SGH 25 43 0 0 
GRI 49 19 0 1 
Monklands 15 15 0 0 
Table 3: Amputation levels at par ticipating hospitals, 2001 
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3.2. Service Delivery 
Both model of care and staffing are summarised in table 4. 

3.2.1. Model of Care 
In 5 out of the 7 amputating hospitals (Raigmore, ARI, Ninewells, RIE & SGH), primary lower limb amputees 
proceeding with limb fitting remain in hospital for intensive, daily rehabilitation until they are independently mobile 
with the prosthesis.  The remaining 2 hospitals (GRI & Monklands) discharge the majority of their amputees early 
post-operatively, as soon as they are able to manage independently at home, usually prior to limb-fitting. 
2 of the centres delivering an intensive inpatient rehabilitation service have dedicated beds for their amputees: in 
Ninewells, amputees who are assessed as suitable to be fitted with a prosthesis are transferred from acute vascular 
beds to 12 dedicated orthopaedic rehabilitation beds. In Astley Ainslie the amputee patients are nursed in 20 
rehabilitation beds following transfer from acute surgical beds in RIE any time from one week post amputation 
(mean 17 days). In ARI, SGH and Raigmore patients remain in an acute surgical bed throughout their rehabilitation. 
 
Three of the amputating hospitals, Raigmore, Ninewells and SGH, have the prosthetic service on site. 

 
Amputating 
Hospital 

Model of Care Number  
of WTE 
qualified 
OTS 

Best Case I /P 
Physio Time 
(minutes per  
pt per  day) 

Speciality of 
Medical 
Assessor  

Clinical 
Psychology 
Input 

Number  of 
amputating 
surgeons 

Plaster  
of 
Par is 
used 

Raigmore Intensive I/P 
(Surg beds) 
O/P follow up 
Prosthetic Service on site 

0.35 60’  Orth  5 C Ö 

ARI Intensive I/P 
(Surg beds) 
O/P ± Outreach follow up 

1.25 I/P 
0.3 O/P 

60’   Rehab and 
Orth 

 4 C 
2 SR 

 

Ninewells Intensive I/P 
(dedicated 15 surg and 12 orth  
rehab beds) 
Some O/P and community 
follow up. 
Prosthetic Service on site 

1.0 120’  Orth  3 C 
3 SR 

Ö 

RIE Early post op in surg beds 
Transfer to rehab bed for 
intensive I/P 
O/P follow up 

0.14 150’  Rehab  5 C 
5 SR 

 

SGH Intensive I/P 
 (surg and orth beds) 
O/P follow up 
Prosthetic Service on site 

1.3 150’  Rehab Ö 4 C 
2 SR 

 

GRI Early d/c from surg beds 
O/P Prosthetic Rehabilitation 
(150’  x 2/wk) 

0.5 60’ * 
 

Rehab Ö+ 4 C 
3 SR 

 

Monklands Early d/c (surg beds) 
O/P Prosthetic Rehabilitation 
(150’  x 2/wk) 

0.2 60’ * 
 

Rehab  2 C 
1 SR 

 

Table 4: Service delivery descr iptors for  each amputating hospital in benchmarking exercise. 
*  Physiotherapy time here is pre-prosthetic as prosthetic rehabilitation is given to the majority of patients on an outpatient basis 
+Available at Westmarc to those attending as outpatients 
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3.2.2. Staffing 
Input from medical staff and clinical psychology is presented in table 4 above. 
All primary lower limb amputees have input from OT staff although the staffing levels in each amputating hospital 
varies. It has been difficult to calculate staffing levels accurately as amputee work is usually part of another caseload. 
Due to similar difficulties calculating the amount of physiotherapy time that is dedicated to amputee care, each 
centre has estimated the best case physiotherapy treatment time per patient per day. As can be seen in table 4 this 
varies from centre to centre. 
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3.3. Demographic Data  
As can be seen in table 5 the majority of lower limb amputees are elderly males and the cause of amputation is 
predominantly vascular disease with or with out diabetes. 19% of all primary amputees are bilateral although this 
varies from 12% in ARI to 23% in GRI and SGH. 
 

Centre 
No. of 
amputees 

PAD with or without 
Diabetes % % Bilat* % Males Mean Age 

Raigmore 28 93 18 67 69
ARI 57 88 12 76 68
Ninewells 103 91 13 64 69
RIE 128 85 15 67 69
SGH 62 87 23 63 67
GRI 66 78 23 53 68
Monklands 29 100 17 55 70
National 772 86 19 63 69
Table 5: Demographic data 
PAD = Per ipheral Ar ter ial Disease 
 
*  This figure include those patients having both limbs amputated in the same admission in addition to those already unilateral becoming bilateral. 
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3.4. Milestone data 

3.4.1. Limb Fitted Amputees 
Milestone data measures the average length of time in days from amputation surgery to delivery of services and to 
discharge from services. 
Figure 3 shows milestone data for limb fitted transtibial amputees and Figure 4 shows the same milestone data for 
limb fitted transfemoral patients. The hospitals are ordered according to how quickly the patient receives their 
prosthesis measured in days from surgery (“Op-Del” ). 
See Appendix 2 for the data tables. 
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Figure 3: Milestone data for  transtibial amputees in days from surgery. 
 
Op = amputation surgery C Th = compression therapy e.g. shrinker sock 
EWA = early walking aid e.g. PPAM aid Cast = plaster cast taken for fabrication of prosthetic socket 
Del = the first day the limb is available for the patient to walk on. LOS = length of stay from amputation to inpatient discharge 
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Figure 4: Milestone data for  transfemoral amputees in days from surgery.  
 
Op = amputation surgery C Th = compression therapy e.g. shrinker sock 
EWA = early walking aid e.g. PPAM aid Cast = plaster cast taken for fabrication of prosthetic socket 
Del = the first day the limb is available for the patient to walk on. LOS = length of stay from amputation to inpatient discharge 
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3.4.2. Cast to delivery time  
The median cast to delivery times are shown in table 6 for both transtibial amputees (TTA) and transfemoral (TFA).  
Delivery is defined as the first day the prosthesis is available for the patient to walk on. 

Centre 
TTA 

Cast- Del 
Median days 

TFA 
Cast- Del 

Median days 

Raigmore 1 1
ARI 15 28
Ninewells 7 14
RIE 11 11
SGH 20 23.5
GRI 22 30
Monklands 24.5 31
National 14 20.5
Table 6: Cast to delivery times in median days. 

3.4.3. Non-limb fitted amputees length of stay 
The average length of hospital stay (median days from amputation surgery to inpatient discharge) for non limb fitted 
transtibial and transfemoral amputees is shown in Figure 5. 
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Figure 5: Length of stay for  non limb fitted amputees 
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3.4.4. Period of outpatient physiotherapy: limb fitted amputees 
The following table shows the number of limb fitted amputees receiving outpatient treatment at each hospital and the 
median length of this treatment, from inpatient discharge to outpatient discharge. 
 

Centre No of LF patients 
receiving OP care 

% of LF patients 
receiving OP care 

Length of O/P care 
Median Days 

Raigmore 12 92% 43.5 
ARI 7 24% 142 
Ninewells 2 4% 18 
RIE 18 39% 39 
SGH 28 82% 128.5 
GRI 32 91% 115.5 
Monklands 8 89% 186 
National 176 55% 109 
Table 7  : Per iod of outpatient physiotherapy  
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3.5. Outcomes 

3.5.1. Gross Outcome, i.e. percentage of amputees limb fitted, not 
limb fitted and mortality 

The gross outcomes in terms of percentage limb fitted, not limb fitted and inpatient mortality varies widely from 
centre to centre (see Figure 6) with a national mortality rate of 18% (ranging from 11% at SGH and Raigmore to 
31% at Monklands) and non limb-fitting rate of 35.5% (ranging from 19.5% at ARI to 43% at Raigmore). 
See Appendix 2 for data tables. 
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Figure 6: Gross outcomes at inpatient discharge. 
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3.5.2. Percentage of amputees fitted with a prosthesis 
The percentage of all amputees fitted with a prosthesis varies from hospital to hospital from 58% at the GRI to 31% 
at Monklands with nationally 46% being fitted. Nationally fewer transfemoral amputees are limb fitted compared to 
transtibial and this also varies from centre to centre (18% of transfemoral amputees fitted at Ninewells to 41% at 
ARI). 
See Appendix 2 for data tables. 
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Figure 7: Percentage of  amputees fitted with a prosthesis: all levels, transtibial &  transfemoral 
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3.5.3. Percentage of amputations carried out at transtibial level.  
The percentage of amputations carried out at transtibial level varies from 40% at SGH to 74% at GRI with a national 
percentage of 50.5%.  All levels at each hospital are shown in table 3, page 6. 
See Appendix 2 for data tables. 
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Figure 8: Percentage of amputations car r ied out at transtibial level 

3.5.4. Locomotor Capabilities Index on Final Discharge.  
The Locomotor Capabilities Index (LCI) is a valid, reliable and stand alone measure of mobility in amputees fitted 
with a prosthesis5. The minimum index is 14 for a completely dependent amputee and the maximum is 56 for a 
completely independent amputee. Figure 9 shows the median LCI for TTA and TFA at final discharge for all centres 
and the national median 
See Appendix 2 for data tables. 
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Figure 9: Median LCI  for  transtibial and transfemoral amputees at final discharge  
*For Ninewells the LCI is measured at inpatient discharge 
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4. Discussion 
 

4.1. Best Practice 
The indicators of best practice are influenced by many factors, and although the following discussion has been 
prepared in consultation with representatives of each hospital in the benchmarking exercise, the authors have 
limited insight into the processes and practices at each local service which contribute to the outcomes reported.   
Year on year variation will exist within each service and thus this “snapshot”  view of 2001 may include some 
one-off skewed figures.   
The identification of best practice in this report has been difficult, with no one hospital performing consistently 
in the measures reported.  In the milestones data for limb fitted amputees (section 3.4.1 and 3.4.2), both 
Raigmore and Ninewells have the best results, followed by SGH.  The % of patients limb-fitted, however, is 
highest at GRI (58%), SGH (56.5) and ARI (56%).  Length of inpatient stay for non limb-fitted patients lowest 
at Ninewells (TT 20.5, TF 26).   Mortality is lowest at Raigmore (11%),  SGH (11%) and Ninewells (14.5%). 
 
A summary of best practice findings is presented below: 
 
M ilestones (shor test) Best practice hospitals 
Amputation to casting Raigmore, Ninewells, SGH 
Amputation to first delivery of prosthesis Raigmore, Ninewells, SGH 
Length of stay (limb fitted) GRI, Monklands (early discharge hospitals) 
Length of stay (limb fitted excl. early d/c) Raigmore, Ninewells, SGH 
Length of stay (TTA non limb-fitted) Ninewells, Monklands, GRI 
Length of stay (TFA non limb-fitted) Ninewells, ARI, Monklands 
  
Outcomes Best practice hospitals 
Mortality (lowest) Raigmore, SGH, Ninewells,  
% Limb Fitted (highest) GRI, SGH, ARI 
% Transtibial amputations (highest) GRI, ARI, Ninewells, Monklands 
Locomotor Capabilities Index (highest)  
 Transtibial amputees Raigmore, Monklands, GRI 
 Transfemoral amputees RIE, Raigmore, SGH 
 

4.2. Models of Service Provision 
Those hospitals which have the prosthetic service on-site (Raigmore, SHG and Ninewells) have reduced time to 
casting and of the hospitals that provide intensive inpatient prosthetic rehabilitation, these 3 have a shorter 
length of inpatient stay.  Referrals to the Edinburgh prosthetic service from RIE are not being processed until the 
patients are transferred to Astley Ainslie, with delays in transfer leading to delays to casting, although the 
figures reported are lower than local staff expected.   
The number of primary appointments available to patients has an impact on time to casting, for example in 2001 
Aberdeen had one primary slot per week for the rehabilitation consultant’s clinic and thus patients may have 
been ready for casting but delayed until they could be assessed at clinic.  Staff at Westmarc feel the number of 
primary slots available can also be an issue there. 
At ARI, local issues regarding the availability of stock was felt to have influence the amputation to compression 
therapy times, as compression socks were not in stock when needed and ordering procedures involved delays. 
The majority of patients at Ninewells do not routinely undergo further physiotherapy on an out-patient basis and 
it would be interesting to see if this has any effect on long-term outcome. 
The two hospitals which had shortest operation to casting milestone, Raigmore and Ninewells, use plaster of 
paris as a post-operative dressing which is though to control post-operative oedema and reduce infection rates6. 
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4.3. Limb Delivery Times 
Casting to delivery times for Transtibial amputees range from 1 day (Raigmore) to 24.5 days (Monklands).  It 
may be beneficial to look more closely at the prosthetic services and their staffing levels and local procedures 
and practice.  Limb delivery times will effect length of stay for those patient who remain in hospital for limb-
fitting and rehabilitation and therefore may contribute to the blocking of acute surgical beds. 
 

4.4. Delayed discharge of non Limb fitted amputees 
Raigmore, RIE and SGH all demonstrate a greater length of stay for non limb fitted amputees.  This is thought to 
be due to a number of factors, for example, remote geographical issues affect patients at Raigmore.  Two of the 
hospitals with shorter length of stay, ARI and GRI, use peripheral hospitals to transfer bed blockers.  GRI has a 
very proactive discharge policy with a “stop-off”  nursing home where patients can be transferred while waiting 
for a long-term nursing home.  ARI staff felt that non limb fitted transtibial amputees (longer LOS) would have 
gone through an assessment process, lengthening their stay, whereas some non fitted transfemoral patients 
(shorter LOS) were more likely to have been immobile prior to surgery and will have been returned to care soon 
after surgery. 
These issues could be further investigated by looking at how local discharge planning services differ. 
 

4.5. Percentage of amputees being limb fitted 
There is high variation in the number of amputees being limb fitted, for example, RIE 38%, Monklands 31% but 
GRI 58%, SGH 56.5% and ARI 56%.  Both SGH and ARI feel they are fitting more “borderline”  cases, who 
require more rehabilitation input, however without data on long-term outcome there is no way to measure the 
benefit of spending more effort on these borderline cases.  It was also felt that these cases had lower LCI scores 
at final discharge.  There are inevitable variations year on year in fitting levels at the same hospital and this 
might explain what could be a one-off lower or higher than average fitting rate.  Future reports will be able to 
clarify this. 
 

4.6. Functional Outcome 
The hospitals that discharge limb fitted patients early (GRI and Monklands) have reduced functional outcome 
with their transfemoral patients, although the low numbers of fitted transfemoral patients can lead to skewed 
figures.  It may be that these patients require more intensive inpatient rehabilitation than transtibial amputees. 
As expected, transtibial amputees score consistently better on the LCI and it is unfortunate that the ratio of 
transtibial to transfemoral amputations is falling7. 
Following inpatient discharge there are different models of routine physiotherapy treatment: outpatient 
physiotherapy follow-up, outreach physiotherapy follow-up or no routine physiotherapy follow-up (in the case 
of intensive inpatient rehabilitation).  It is impossible to know which model works best without some measure of 
long-term outcome.  
Monklands low scores on the LCI for transfemoral amputees may have been skewed because there were only 3 
fitted transfemoral patients.  Staff at Monklands feel that the one hour per day of physiotherapy that they are 
able to provide within existing resources is insufficient. 
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5. Conclusions 

5.1. Recommendations 
As stated at the start of the discussion, the authors of this report are limited in their insight into local practice and 
for this reason feel unable to make specific recommendations.  There is a need for each hospital involved in the 
benchmarking exercise and the prosthetic centres to look in more detail at the processes they have in place in the 
light of the figures presented in this report and to consider making their own changes.   
One general recommendation is for the development of an agreed measure of long-term outcome to be applied 
consistently at all centres, for example at 2 years post amputation.  This could facilitate a cost/benefit analysis of 
prosthetic services. 

5.2. Service Delivery Changes 
Since the period covered in this report (1/1/2001-31/12/2001) several of the participating hospitals have made, 
or are planning to make changes to their service delivery.  Some changes were planned before the findings of 
this report were known, and were reinforced by the report, others were made as a direct result of the findings of 
the report. 

·  Shrinker sock supply at MARS has been improved – this was thought to be contributing to delayed 
amputation to compression therapy times. 

·  MARS have increased the number of primary slots available 
·  Westmarc has reduced the time to delivery of limbs to 14 days for all primary amputees 
·  RIE is considering generating referrals from RIE, instead of waiting until patient is transferred to AA 
·  Several services, including MARS, SGH, RIE, will be considering a review of their discharge protocols 

for non limb-fitted patients. 

5.3. Future work 
The report has highlighted the need for SPARG data to be routinely cross-checked against other sources.  This 
should be made easier by the planned introduction of a national IT system at prosthetic centres, which would 
allow for cross checking of limb-fitting numbers in addition to cast and delivery dates.   
It is planned that the benchmarking exercise carried out for this report will be repeated for 2002 and 2003 data in 
April 2005.  In the future, the national IT system should be able to provide data specific to each prosthetic 
centre. 
In addition, future benchmarking reports will include a review of any changes made as a result of previous 
reports.   
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Appendix 1: Primary Lower Limb Amputee Activity for each 
Prosthetic Service. 

 
All patients receive prosthetic rehabilitation at the amputating hospital unless otherwise stated. 

 
Amputating Hospital Prosthetic centre Amputees Fitted Not Fitted Died Fitted Mortality 

Borders General Hospital EDINBURGH 9 6 1 2 66.67% 22.22% 

Dumfries & Galloway Royal Infirmary EDINBURGH 13 3 9 1 23.08% 7.69% 

Royal Hospital for Sick Children EDINBURGH 1 0 0 1 0% 100% 

Royal Infirmary of Edinburgh* EDINBURGH 128 49 55 24 38.28% 18.75% 

St John's Hospital At Howden* EDINBURGH 7 5 1 1 71.43% 14.29% 

total for Edinburgh-served hospitals  158 63 66 29 39.87% 18.35% 

*Patients at these hospitals are transferred to Astley Ainslie for prosthetic rehabilitation 
 
 
Amputating Hospital Prosthetic centre Amputees Fitted Not Fitted Died Fitted Mortality 

Aberdeen Royal Infirmary MARS 57 32 11 14 56.14% 24.56% 

Dr Gray’s Hospital MARS 3 3 0 0 100% 0% 

Woodend General Hospital MARS 2 1 1 0 50% 0% 

total for MARS-served hospitals  62 36 12 14 58.06% 22.58% 

 
 
 
Amputating Hospital Prosthetic centre Amputees Fitted Not Fitted Died Fitted Mortality 

Belford Hospital RAIGMORE 1 1 0 0 100% 0% 

Raigmore Hospital RAIGMORE 28 13 12 3 46.43% 10.71% 

total for Raigmore-served hospitals  29 14 12 3 48.28% 10.34% 

 
 
 
Amputating Hospital Prosthetic centre Amputees Fitted Not Fitted Died Fitted Mortality 

Ninewells Hospital TORTC 103 48 40 15 46.6% 14.56% 

Queen Margaret Hospital* TORTC 58 25 20 13 43.1% 22.41% 

Stracathro Hospital* TORTC 1 1 0 0 100% 0% 

total for TORTC-served hospitals  162 74 60 28 45.68% 17.28% 

*Patients at these hospitals are transferred to Ninewells for prosthetic rehabilitation 
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Amputating Hospital Prosthetic centre Amputees Fitted Not Fitted Died Fitted Mortality 

Ayr Hospital WESTMARC 54 18 23 13 33.33% 24.07% 

Crosshouse Hospital WESTMARC 2 1 1 0 50% 0% 

Falkirk and District Royal Infirmary WESTMARC 21 7 11 3 33.33% 14.29% 

Gartnavel General Hospital WESTMARC 44 21 15 8 47.73% 18.18% 

Glasgow Nuffield Hospital WESTMARC 1 1 0 0 100% 0% 

Glasgow Royal Infirmary* WESTMARC 66 38 14 14 57.58% 21.21% 

Hairmyres Hospital WESTMARC 10 7 2 1 70% 10% 

Inverclyde Hospital WESTMARC 16 8 5 3 50% 18.75% 

Monklands Hospital WESTMARC 29 9 11 9 31.03% 31.03% 

Southern General Hospital WESTMARC 62 35 20 7 56.45% 11.29% 

Stirling Royal Infirmary WESTMARC 15 3 6 6 20% 40% 

Stobhill Hospital WESTMARC 1 1 0 0 100% 0% 

Victoria Infirmary WESTMARC 6 3 0 3 50% 50% 

Western Infirmary* WESTMARC 3 2 1 0 66.67% 0% 

Wishaw General Hospital WESTMARC 34 15 16 3 44.12% 8.82% 

total for Westmarc-served hospitals  364 169 125 70 46.43% 19.23% 

*Patients from these hospitals are transferred as outpatients to SGH for prosthetic rehabilitation. 
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Appendix 2: Benchmarking data tables 
 

 
Milestones 
 

Centre Amp to  
C. Th. (days) 
TTA   TFA 

Amp. To 
E.W.A. 
(days) 

TTA  TFA 

Amp. To 
 Cast 
(days) 

TTA  TFA 

Cast to  
Del. 

(days) 
TTA   TFA 

Per iod of 
Hosp. 
(days) 

TTA   TFA 
LF     LF 

nLF    nLF 

Number  of 
LF 
amputees 
attending 
for  O/P 
care 

Per iod of  
O/P physio 

LF 
amputees  

(days from 
i/p d/c) 

%  of LF 
amputees 
attending 
for  O/P 
care 

Raigmore 0**    4 11   8 33    27 1    1 49  37 
188    90 

12 43.5 92% 

Aberdeen 13  15 14.5  11.5 40.5    34 15   28 90 92 
48     27.5 

7 142 24% 

Ninewells 0**   7 10.5   14 28   26 7   14 51.5 58 
20.5    26 

2 18 4% 

RIE 13   No data 15     17 37    32 11    11      66     80.5 
      87    59.5 

18 39 39% 

SGH 7.5   10 10   14.5 28.5   31.5 20   23.5 58     62.5 
    53      99.5 

28 128.5 82% 

GRI 8     7 11    22.5 46    36 22    30      40     77 
     35     48 

32 115.5 91% 

Monklands 10    7 11.5    52 61    97 24.5    31 26.5 19 
27.5    40.5 

8 186 89% 

National       7    10 
 

13    15 41   35 14   20.5 57.5 67 
43    42.5 

176 109 55% 

                            **  POP used                                                                                                                                                                                     
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Outcomes 
 

Centre % TTA % L imb 
Fitted 

% Mor t- 
ality 

% rev 
surgery 

LCI  on final D/c 
TTA   TFA 

Raigmore 43% 46% 11% 3.5% 55.5  49 
Aberdeen 56% 56% 24.5% 5% 50   43 
Ninewells 52% 46.5% 14.5% 12% 49.5*  44* 

RIE 41% 38% 19% 8.5% 51     52 
SGH 40% 56.5% 11% 8% 49.5    47 
GRI 74% 58% 21% 6% 53.5    36 

Monklands 52% 31% 31% 7% 55    19.5 
National 50.5% 46% 18.5% 8% 52.5    47.5 

*recorded at I/P  discharge 
LCI = Locomotor Capablilities Index (Maximum Score = 56) 


