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Abstract 
Diabetic lower limb amputation remains the serious outcome of diabetic foot 

complications. It has been consistently shown that the best results of diabetic stump care 
occur when clinical pathway /an interdisciplinary approach is taken toward treatment. 
Objective: To determine the effect of implementing a clinical pathway on healing of post 
lower limb amputation for diabetic patients. Settings: The study was carried out in the 
Vascular Unit, Department of Surgery at the Alexandria Main University Hospital and the 
Private Alexandria Vascular Center (AVC) using a quasi experimental research design. 
Subjects: The study included 40 adult diabetic patients undergoing first exposure to 
unilateral lower limb amputation and free from vital organ failure. Study subjects are 
randomly divided into control and study groups (20 patients each). Tools: Three tools were 
used for data collection; Perioperative Diabetic Lower Limb Amputation Assessment, 
Clinical Pathway Variances Observation Checklist and Patients' Satisfaction Scale. Results: 
The study implies statistical significant difference in favor of the study group regarding 
wound healing during the second to the sixth week in postoperative follow up period. The 
results also imply that the study group had significantly higher satisfaction level as compared 
to the control one. Conclusion: Diabetic patients underwent lower limb amputation exhibited 
significantly better post clinical pathway health outcomes comparing with control one. 
Recommendations: Applying the clinical pathway for diabetic patients undergoing lower 
limb amputation rather than the hospital routine care is recommended. 
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Introduction 
The long term sequel of diabetes 

mellitus (DM) is the microvascular and 
macrovascular complications that target end 
organs: the eyes, kidneys, heart, blood 
vessels and nerves(1). Among the 
complications of DM are foot problems, the 

most common cause of non-traumatic limb 
amputation. The feet of people with DM can 
be affected by neuropathy, peripheral 
vascular disease, ulcers, infections, 
gangrene, and foot deformity(2). Diabetic 
neuropathy affects up to 60% of individuals 
with DM and it is one of the most complex 
and potentially catastrophic of all the 
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diabetic complications. Peripheral vascular 
disease has been implicated in foot 
ulceration in diabetes, but it may play a 
greater role in problems ultimately 
necessitating lower limb amputation(3). Of 
all people with diabetes, 15-25% develops a 
diabetic foot ulcer at some time in their 
lives, these ulcers approximately precedes 
85% of non-traumatic amputations(4). 
Impaired blood flow not only increases the 
likelihood of gangrene in existing foot 
ulcers, but also prevents their healing. 
Frequently, the proximal location of the 
arterial occlusion requires the surgeon to 
amputate above or below the knee to ensure 
proper healing(5). Diabetic foot infections 
usually arises either in a skin as a 
consequence of peripheral neuropathy or in 
a wound caused by some forms of 
trauma.(6). Progression of sensory deficits 
can cause destruction of cartilage of foot 
joints leading to foot deformity. This 
destruction results in loss of normal foot 
architecture, leaving the foot susceptible to 
an arthropathy known as Charcot's 
osteoarthopathy(7).  

Lower extremity amputations in 
people with diabetes are a major cause of 
morbidity and mortality and place a 
significant economic burden on society(8). It 
is frequently the fear of amputation that 
compels the patient to seek medical 
attention when circulation problems in the 
leg are suspected. Amputation may be the 
end, the loss of a part, but it may also be the 
end of pain and a new beginning(9). 

Goals of post-amputation care are 
pain control, optimization of range of 
motion (ROM) and strength of both lower 
and upper extremity musculature. 
Promotion of stump healing is also among 
these goals. Moreover, equipment 
prescription, and continued patient 
education and emotional support are also 
important goals(10). Because successful 
stump healing requires adequate blood and 
nutrients to be supplied to the site of wound, 
the overall health of the patient influences 
the outcome of the stump healing(11). 

As more patients are discharged from 
the acute care setting immediately to the 
home care setting much earlier in their 
recovery, more surgical stump care is 
delivered by patients, their families, and 
home care providers than by the hospital 
nurse. Early planning and teaching 
regarding stump care is standard 
precautions that have been considered for 
preparing the patient for continuity of care 
before discharge(12). It has been consistently 
shown that the best results of diabetic stump 
care occur when clinical pathway /an 
interdisciplinary approach is taken toward 
treatment(13).  

Clinical Pathways aim to improve, in 
particular, the continuity and coordination 
of care across different disciplines and 
sectors. Clinical Pathways have four main 
components: a timeline, the categories of 
care or activities and their interventions, 
intermediate and long term outcome criteria, 
and the variance record to allow deviations 
to be documented and analyzed. A variance 
is any mandatory or checked optional 
intervention that was not done(14). It 
provides detailed guidance for each stage in 
the management of a patient. Moreover, it 
promotes quality of care; improve health 
care providers' communication and 
satisfaction(15,16). 

Nurses have a key role in all aspects 
of clinical pathway development and use(17). 
Nursing interactions with the patient and 
family involvement have a direct impact on 
recovery and rehabilitation(9,18). 

Significance of the study 
Data generated from this study can 

lead to the improvement in patient's care 
and satisfaction through implementation of 
clinical pathway. It also ensures the 
consistency and quality of care, and 
decreases hospital stay as well as cost. 
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Aim of the Study 
 The aim of this study is to determine 
the effect of the implementation of a clinical 
pathway on healing of post lower limb 
amputation for diabetic patients.  
 

Research Hypothesis: 
 Patients on whom the clinical pathway 
is implemented exhibit faster healing and 
higher level of satisfaction after lower limb 
amputation than those on whom it is not 
implemented. 
 

Materials and Method 
Materials  
Design: A quasi experimental design was 
used. 
 
Settings: The study was conducted in two 
settings at Alexandria. The first setting was 
Alexandria Main University Hospital, the 
vascular unit at the surgical department.       
The second setting was the private 
Alexandria Vascular Center (AVC).  
 
Subjects: A convenient sample of 40 adult 
diabetic patients undergoing lower limb 
amputation were sequentially recruited 
equally into 2 groups; study and control 
groups (20 patients each). An equal ten 
patients were taken from each hospital for 
study and control group. Twenty patients 
were assigned to receive care according to 
the clinical pathway (study group) and the 
rest were received conventional care 
(control group). Study subjects inclusion 
criteria were: Diabetic patients aged 
between 20- 60 years old, have first 
exposure to unilateral amputation, able to 
communicate and free from vital organ 
failure (renal, hepatic, cardiac). 
 
 

 

 

 

Tools: The tools of the current study were: 

Tool I: Perioperative Diabetic Lower 
Limb Amputation Assessment 
(PDLLAA) 

It was developed by the researchers after 
extensive reviewing of the related literature 
(19-27) to assess comprehensive patients' 
status through the perioperative period for 
all subjects. This tool comprised two main 
parts: 

Part I: Pre-post operative Diabetic Lower 
Limb Amputation Assessment: this part 
included patients' profile, medical data, 
diagnostic studies, assessment of patient's 
physical status, nursing interventions 
assessment, incisional pain and wound 
healing assessment. 

Part II: Intra-operative Diabetic Lower 
Limb Amputation Assessment: it included 
date and time of operation, duration of 
operation, level of amputation, name and 
dose of used medications, type and amount 
of intravenous solutions, vital signs, 
presence of suture, drain, bleeding and 
discharge, type of the wound and dressing. 

Tool II: Clinical Pathway Variances 
Observation Checklist Assessment 
(CPVA) Tool  

This tool(14,17) aimed to measure 
variations of performance. Observations of 
performance were checked while care was 
rendering to patients. It was applied on the 
study group in a form of observational 
checklist related to the fifteen items of 
patients' care, categorized into four points 
Likert scale and ranged from zero to two 
with total score value ranged between 0–30, 
as following: two: done adequately, one: 
done inadequately and zero: not done. The 
not applicable item was out of score. 

Tool III: Patients' Satisfaction Scale 
about Caring Process  

This scale was adopted from Salisbury et 
al(24), and translated to Arabic language and 
tested for validity and reliability by Abd El-
Aziz E. (2011)(25). It was applied to all study 
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subjects and aimed to assess patients' 
satisfaction about the caring process that 
patient's received. Five point Likert scale 
ranged from 15 to 75 was used. From 15 to 
26 considered very dissatisfied, dissatisfied: 
from 27 to 38, neutral: from 39 to 50 and 
satisfied from 51 to 62, very satisfied from 
63 to 75. 

Clinical Pathway Protocol (CPP): 
The clinical pathway protocol for diabetic 

patients undergoing lower limb amputation 
was developed by the researchers after 
extensive review of recent related 
literatures(28-38). The clinical pathway 
protocol (CPP) starts with patients' profile, 
medical data, and major patient's goals in 
addition to the clinical pathway team's role. 

 

Method 

 Data was collected on eight months 
from June first 2013 to end January 
2014. The purpose of the study was 
explained by the researcher to all 
patients included in the study. 

 A written approval was obtained 
from the administrative personnel at 
the study settings. Informed consent 
was taken from patients to 
participate in the study. 

 The clinical pathway protocol 
format was prepared in a matrix 
form that included ten vertical 
columns representing time intervals 
and fifteen horizontal rows 
representing patient's care items. 

 The ten time intervals included the 
three perioperative stages: two 
intervals represent the preoperative 
stage (admission day and 
preoperative period), one interval 
represents the intraoperative stage 
(operative day) and seven intervals 
represent the postoperative stage 
(hospitalization period, and six 
weeks thereafter). The fifteen 
horizontal rows covering patient's 

assessment and total patient's care 
items as: 
1- General assessment related to 

patient's profile and medical 
data 

2- Vital signs assessment 
3- Anthropometric measurements  

4- Lower limbs assessment 
included circumference in 
centimeter at mid-thigh, 
neurological and vascular 
status, mobility, activity, 
wound healing, and pain. 

5- Diagnostic studies: Blood 
glucose level, glycated 
hemoglobin , serum albumin, 
hemoglobin, complete blood 
cell count, urine test for glucose 
and ketone bodies, electro-
cardiogram , chest X-ray, 
Doppler ultrasound, bleeding 
and clotting times and 
angiography. 

6- Medications as: insulin, 
antibiotic, analgesics, and 
others. 

7- Psychological care 

8- Health education for patient 
and family regarding details of 
plan of care 

9- Surgical pain assessment and 
management 

10- Phantom pain assessment and 
management 

11- Wound assessment and 
dressing 

12- Mobility and exercise 

13- Prevention of complications as 
fall and trauma, hemorrhage, 
infection, stump contracture, 
skin break down, and edema 

14- Control of blood glucose level 
15- Discharge plan and follow up 

visits schedule 
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 Content validity was done for the 
two developed tools and the clinical 
pathway protocol through 
submitting them to a 9 jury 
members: Six professors from 
Alexandria Faculty of Nursing, two 
professors from Vascular Surgery 
department and one from Anesthesia 
department. 

 The reliability was done for clinical 
pathway protocol using Cronbach's 
alpha test (r=0.79). 

 Reliability testing of tool three was 
carried out again for the Arabic 
version of patients satisfaction scale 
using Cronbach's alpha reliability 
test (r = 0.924). 

 Pilot study: The feasibility and 
applicability of the four study tools 
were done on five patients before 
starting data collection and 
necessary modifications were done.  

 Each patient in the study group 
received the routine care in addition 
to clinical pathway protocol. 

 Evaluating the clinical pathway: it 
consisted of comparing the 
outcomes of both groups by using 
Tool one and Tool three in relation 
to stump healing, length of hospital 
stays, patients' satisfaction, mortality 
within 30 days post amputation, 
morbidity (general and wound 
complications), and readmission 
within 6 weeks. 

 Variances from Clinical Pathway 
Protocol (CPP) observational 
checklist were observed and 
recorded using tool three. 

 

Ethical considerations:  
Confidentiality and privacy of patient's 

data were asserted. Participation in the 
study was voluntary, with the patient right 
to withdraw at any time. 
 

Statistical Analysis 
Data entry and statistical analysis were 

done using SPSS 14.0 statistical software 
package. Data were presented as descriptive 
statistics; comparison between groups of 
variables was by Chi-square test. Statistical 
significance was considered at p- value 
<0.05. 

 

Results 
Table (1) presents patients' profile of 

patients in both groups as, more than two 
thirds were between 50-60 years, almost 
equal number of illiterate or read & write 
males and females, almost all were married, 
the highest percentages in both groups were 
not working or housewives and lived in 
rural area. 

Table (2) presents medical data; 
regarding length of hospital stay, the 
majority (70.0%) of the control group 
median hospital stay was nine days, while 
all patients in the study group median 
hospital stay was only four days. Significant 
statistical difference between both groups 
was found (P=0.000*). About two-thirds 
(65%) of patients in the control group had 
left lower limb amputation, while (60 %) of 
patients in the study group had right lower 
limb amputation, the majority (80 % and 
65%) of patients in the control and study 
groups were respectively have type II 
diabetes. All patients in the control and 
study groups received preoperative 
anesthesia assessment and informed 
consent. The hospital readmission within 6 
weeks in the control group was (55.0%) 
while in the study group it was (15.0%). 
There was statistical significant higher 
hospital readmission in the control group 
than the study group (P=0.008*). Five per 
cent of patients in control group and 10.0 % 
of patients in study group had reamputation. 
General morbidity fall and trauma happened 
in small percentages in both control and 
study groups (10% and 5%) respectively. 
No skin break down was noticed in both 
groups. Regarding wound complications, 
hemorrhage occurred in (35.0%) of patients 
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in control group versus (20.0%) of patients 
in study group. This table also shows that 
about two thirds of the control group 
showed wound edema and infection versus 
only 15% of the study group with 
significant statistical difference (P=0.001*). 
No mortality within 30 days on both groups. 

Table (3) shows intra-operative 
assessment, according to the level of 
amputation, the highest percentages (40.0% 
and 30.0%) in both control and study groups 
respectively had above knee amputation, 
while no patient had knee disarticulation. 
Regarding medications, all patients in both 
groups were given spinal anesthesia. The 
majority (85.0%) were given normal saline. 
In relation to vital signs: the majority 
(90.0%) in both control and study groups 
had normal ranges of temperature, pulse and 
respiration. All patients in both control and 
study groups had normal blood pressure 
ranges. All patients in both groups had 
closed and sutured wound, with presence of 
drain and soft dressing. There is no 
statistical significant difference between 
both groups as regards intra-operative 
assessment data.  

Table (4) clarifies that the mean and 
standard deviation of each nursing 
interventions' areas that introduced to study 
group throughout the perioperative phases 
were much higher than control group. It can 
be noticed that there were statistical 
significant differences between control and 
study groups in every nursing interventions 
areas in all perioperative phases.   

Table (5) illustrates stump healing 
which began in the second week of 
postoperative follow up period, this table 
shows statistical significant difference 
between the control and study groups 
(P=0.027*). As regards stump healing 
during third week of postoperative follow 
up period, this table reveals statistical 
significant difference between the control 
and study groups (P=0.011*) where 
Mean±SD=(13.4±4.2) in control group 
while Mean±SD=(8.5±2.9) in study group. 
According to stump healing during fourth 

week of postoperative follow up period, this 
table clarifies statistical significant 
difference between the control and study 
groups (P=0.001*). In relation to stump 
healing during fifth and sixth weeks of 
postoperative follow up period, this table 
indicates statistical significant difference 
between the control and study groups 
(P=0.001*). Mean±SD=(13.3±4.6) in 
control group while Mean±SD=(8.4±3.1) in 
study group. 

Table (6) explains the occurrence of 
Clinical Pathway Variances in the study 
group. Hundred per cent was done 
adequately in five items:  general 
assessment, psychological care, health 
education, mobility & exercises, and 
nursing interventions of altered sensory 
perception.  Fifteen per cent was done 
inadequately in eight items: vital signs 
assessment, both lower limbs assessment, 
diagnostic studies, medications, dressing & 
wound care, prevention of complications, 
control of blood glucose level and discharge 
plane & follow up. The majority 85.0% was 
done adequately and (15.0%) was not 
applicable, in one item: nursing 
interventions of surgical pain.  45.0% was 
done adequately, (20.0%) was done 
inadequately and (35.0%) was not 
applicable in one item: anthropometric 
assessment. 

Table (7): presents the total patients’ 
satisfaction with caring process, the total 
scores of the patients’ satisfaction scale 
ranged from (27-45) and the mean±SD 
score was (33.9±5.6) in the control group, 
while in the study group it ranged from (51-
75) and the mean score was (60.2±6.0).  
There was statistical significant difference 
between the mean scores of the control and 
study groups (P=0.000*) in which the study 
group was more satisfied than the control 
group.  

 

Discussion 
The findings of the present study 

revealed no statistical significant differences 
in the basic data (patient's profile & medical 
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data) between the control and study groups. 
The present study indicated that only half of 
patients in control group had subjected to 
neurological and vascular assessment at 
both intact and affected limb during 
preoperative period with no further 
assessment during postoperative and follow 
up periods. All patients in study group were 
assessed for neurological and vascular 
assessment at both intact and affected limb 
during: preoperative, postoperative and 
follow up periods. These results are in 
accordance with Judge(39) who confirmed 
that to detect neurovascular deficits the 
nurse should carry out simple but regular 
neurovascular assessment, documenting 
findings and acting to minimize further 
damage.   

In the present study, the result revealed 
that all patients in both groups were 
survived. Contrary to present findings, 
Leigheb(40) found that after the 
implementation of the clinical pathway, 
thirty days mortality rates had decreased 
when compared to the data before the 
pathway. 

The findings of the current study 
showed no statistical significant differences 
between both groups as regards intra-
operative assessment data. It means that the 
intraoperative interventions were in 
harmony between both control and study 
groups and the differences in outcomes 
might be due to pre and postoperative care. 

Concerning stump healing, the findings 
revealed statistical significant differences in 
favor of the study group during the second 
to the six week of postoperative follow up 
period. The result of the present study may 
be owed to several factors as: diagnostic 
studies, wound complications, patients' 
adherence to medical regimen, and nursing 
interventions.  

At first postoperative day, the majority 
of patients in control group were 
hyperglycemic versus less than one third of 
patients in study group with statistical 
significant difference between both groups. 

This finding is supported by Berghe et al.(41) 
who focused that hyperglycemia could 
influence perioperative mortality and 
morbidity by a number of mechanisms. 
Hyperglycemia interferes with the function 
of polymorph nuclear leukocytes 
predisposing to infection and may impair 
healing. Moreover, Fraser(42) confirmed that 
hyperglycemia could contribute to increased 
platelet activity and disordered coagulation 
and fibrinolytic function as well as 
abnormalities in lipid metabolism. 
Hyperglycemia might adversely affect 
endothelial function. Posthauer(43) added 
that hyperglycemia decreases oxygen to the 
tissues. Delivery of leukocytes and 
antibiotic agents to the wound is impaired 
due to lack of blood flow. Oxygen is 
necessary for macrophage mobility and 
growth of granulation tissue during wound 
healing. 

The results of the current study 
illustrated significant statistical difference 
between the control and study groups 
regarding wound edema and infection as 
about two thirds of the control group 
showed wound edema and infection versus 
only 15% of the study group. This is in 
agreement with Carson et al.(44) who 
suggested a relation between improved 
glucose control in the perioperative period 
and lower rates of wound infection.  In 
contrarily, Choong and Calland et al.(45,46) 
found no differences in the occurrence of 
in-hospital or after-discharge wound 
complications between clinical pathway and 
control groups among patients with 
fractured neck of femur.  

Concerning patients' adherence to 
medical regimen, the World Health 
Organization (WHO)(47), asserted that non-
adherence to the medical regimen consists 
major clinical problems in the management 
of patients with chronic illness. Adherence 
is a multidimensional phenomenon 
determined by the interaction of five 
dimensions: social, provider-patient/health 
care system, condition-related, therapy-
related and patient-related factors(48). All 
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these dimensions were considered in 
Clinical Pathway Protocol. 

It is important to consider the holistic 
nursing interventions and educations given 
to the study group concerned with 
adjustment of blood glucose level, diet, 
medication, teaching the patient about 
stump care, prevention of complications and 
follow-up schedule beside psychological 
care. Appropriate attention was paid to 
stump care and sterile technique. Stump 
edema might be due to infection or surgical 
procedure as well as poor positioning as 
dangling of residual limb. This is in line 
with Dealey(49) who suggested that when 
caring for patients with wounds, it is 
important to take a holistic approach, 
considering physical, psychological and 
spiritual care as they are inevitably linked. 
Therefore, nursing interventions encompass 
comprehensive neurological & vascular 
assessments of both intact and affected 
extremities. 

The results showed statistical 
significant decrease in the duration of 
hospitalization in the study group than the 
control one. The results of the current study 
are in agreement with many studies which 
concluded that using clinical pathway 
resulted in decreased length of hospital stay 
in other clinical problems(50-52). On the other 
hand, El-Baz, Roberts's et al(53-55) found that 
clinical pathway was associated with longer 
hospital stay. Beaupre and Sulch(56,57) found 
no difference in total length of hospital stay 
(LOS) between control and clinical pathway 
groups. The results of present study 
revealed a statistical significant difference 
in favor of the study group regarding 
readmission.  

This result could be explained in the 
light of the effect of clinical pathway which 
includes continuous assessment, ongoing 
health education for the patient and family, 
predetermined discharge plan and focused 
follow up. These results are in agreement 
with Global Institute for Emerging 
Healthcare Practices(58) which found that 
surgical complications, such as infections, 

are associated with readmissions. On the 
other hand, the results are not in accordance 
with Abd El-Aziz, El Baz and 
Beaupre(25,53,56) who found that the 
implementation of clinical pathway did not 
decrease readmission rates. 

The results of current study illustrated 
that study group had significantly higher 
satisfaction level as compared to the control 
one. These findings are congruent with Van 
Dam(59) who stated that, patients and their 
families reported satisfaction at having a 
specific consistent clinical pathway 
implemented by caregiver who provided 
information and guidance throughout 
caring. This is not approved with Jon et 
al(60) who implemented a clinical pathway 
for inguinal hernia repair and found no 
statistically significant differences related to 
patients' satisfaction between the two 
comparison groups. 

The results of the present study 
exhibited that all required care were done 
adequately in five items of CP which were:  
general assessment, psychological care, 
health education, mobility & exercises, and 
nursing interventions of altered sensory 
perception. The results of the present study 
also revealed that nursing interventions for 
surgical pain was done adequately in 
(85.0%) and (15.0%) was not applicable 
because three patients had no pain. It might 
be due to neuropathy which is a 
complication of diabetes. Moreover, the 
results showed that only 45.0% of the study 
group patients intervention was done 
adequately, (20.0%) was done inadequately 
and (35.0%) was not applicable in one item 
which was anthropometric assessment 
(BMI). In this regard, Smith(61) found that 
the practice variations were reduced 
significantly following implementation of 
the clinical pathway for radical 
prostatectomy and oncology patients. On 
the other hand, these results may be far 
away from Abbass(62) who found no 
variances in a clinical pathway of patients 
undergoing percutaneous coronary 
intervention. 
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Conclusion  
Diabetic patients underwent lower 

limb amputation exhibited significantly 
better post clinical pathway outcomes 
comparing with control one. 

 

Recommendations 
Based on the findings of the current 

study the following recommendations are 
suggested:  

1- Apply the clinical pathway for 
diabetic patients undergoing 
lower limb amputation rather than 
the hospital routine care. 

2- Provide vascular department with 
Arabic and English versions of 
the clinical pathway and be 
available for all health team 
personnel as well as patients. 

3- Vascular department should be 
equipped with enough supportive 
aids commensurate with the 
patients' condition. 

4- Training workshops and courses 
should be given for nurses about 
implementation of clinical 
pathway.  

5- Evaluate lower limbs 
neurovascular condition for 
diabetic patients with amputation 
periodically, to determine high 
risk conditions for reamputation.  

6- Study the nursing staff 
satisfaction after implementation 
of the clinical pathway for 
diabetic patients undergoing 
lower limb amputation. 

7- Study the relationship between 
neurovascular assessment and 
diabetic reamputation. 
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Table (1): Frequency distribution of Preoperative Assessment for Patients with Diabetic 
Lower Limb Amputation in control and study groups in relation to patients' profile 
 

Groups 
Control Study 

patients' profile 
 

No % No % 
X2 P 

 30-49 6 30.0 7 35.0
% Age 

 50-60 14 70.0 13 65.0
% 

0.11 0.736 

Mean ± SD 51.8 ± 9.2 49.7 ± 9.6 t=0.71 0.483 
 Male 11 55.0 10 50.0 Sex 
 Female 9 45.0 10 50.0 

0.10 0.752 

 illiterate 7 35.0 4 20.0 
 Read & write 5 25.0 9 45.0 
 Primary 2 10.0 0 0.0 
 Preparatory 1 5.0 2 10.0 
 Secondary 4 20.0 4 20.0 

Educational 
Level  

 University 1 5.0 1 5.0 

4.3 0.508 

 Single 1 5.0 2 10.0 
 Married 16 80.0 15 75.0 
 Divorced 1 5.0 1 5.0 

Marital status 

 Widow 2 10.0 2 10.0 

0.37 0.947 

 manual 5 25.0 5 25.0 
 Professional 6 30.0 6 30.0 Occupation 
 Not working 

or housewives 9 45.0 9 45.0 
0.0 1.000 

 Urban 4 20.0 4 20.0 Residence 
 Rural 16 80.0 16 80.0 

0.0 1.000 

 
P value based on Fisher exact probability                                  t: independent samples t-test. 
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Table (2): Distribution of Perioperative Assessment for Patients with Diabetic Lower 
Limb Amputation in control and study groups according to their medical data 
 

Group 
Control Study Medical data 

No % No % 
X2 P 

 2-6 2 10.0 20 100.0 
 7-13 14 70.0 0 0.0 
 14-20 4 20.0 0 0.0 

32.7 0.000* Length of hospital 
stay (days) 

Median (range) 9 (5-20) 4 (2-5) Z=5.4 0.000* 
 Rt 7 35.0 12 60.0 Affected limb 
 Lt 13 65.0 8 40.0 

2.5 0.113 

 Type I 4 20.0 7 35.0 Type of diabetes 
 Type II 16 80.0 13 65.0 

1.1 0.288 

Pre operative 
anesthetic 
assessment 

 Done 20 100.0 20 100.0 NA NA 

Informed consent  Done 20 100.0 20 100.0 NA NA 
 Yes 11 55.0 3 15.0 Readmission 

within 6 weeks  No 9 45.0 17 85.0 
7.0 0.008* 

 Yes 1 5.0 2 10.0 Reamputation 
within 6 weeks  No 19 95.0 18 90.0 

FEP 0.548 

General Morbidity        
 Yes 2 10.0 1 5.0  Fall & 

trauma   No 18 90.0 19 95.0 
FEP 0.548 

 Skin break 
down  No 20 100.0 20 100.0 NA NA 

Wound 
complications        

 Yes 7 35.0 4 20.0 
 Hemorrhage 

 No 13 65.0 16 80.0 1.1 0.288 

 Yes 13 65.0 3 15.0 
 Edema 

 No 7 35.0 17 85.0 
10.4 0.001* 

 Yes 13 65.0 3 15.0 
 Infection 

 No 7 35.0 17 85.0 
10.4 0.001* 

 
No mortality within 30 days on both groups.                        P value based on Fisher exact probability 
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Table (3): Intra-operative assessment of diabetic patients undergoing Lower Limb 
Amputation in both control and study groups 
 

Group 
Control Study Intra-operative assessment 

No % No % 
FEP 

 Toe amputation 3 15.0 6 30.0 
 Trans metatarsal 2 10.0 3 15.0 
 Below knee 7 35.0 5 25.0 
 Knee 

disarticulation 0 0.0 0 0.0 
Level of amputation 

 Above knee 8 40.0 6 30.0 

0.611 

Medications and Fluids       
 Anesthetic 

medication  Spinal 20 100.0 20 100.0 NA 

 Muscle relaxant  Not given 20 100.0 20 100.0 NA 
 Other medications  Not given 20 100.0 20 100.0 NA 

 Normal saline 17 85.0 17 85.0 
 IV solutions 

 Saline & ringers 3 15.0 3 15.0 1.000 

Vital sings       
 Normal 18 90.0 18 90.0 

 Temperature 
 Low grade fever 2 10.0 2 10.0 

1.000 

 Normal 18 90.0 18 90.0 
 Pulse 

 Tachycardia 2 10.0 2 10.0 
1.000 

 Normal 18 90.0 18 90.0 
 Respiration 

 Tachypnea 2 10.0 2 10.0 
1.000 

 Normal 20 100.0 20 100.0 
 Blood pressure 

 Stage 1 0 0.0 0 0.0 
1.000 

Type of wound  Closed 20 100.0 20 100.0 NA 
Sutured wound  Present 20 100.0 20 100.0 NA 
Drain  Present 20 100.0 20 100.0 NA 
Type of dressing  Soft 20 100.0 20 100.0 NA 
 
FEP: P value based on Fisher exact probability         * P < 0.05 (significant)          NA: Not Applicable 
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Table (4): Comparison between Pre-&Postoperative Nursing Interventions of both Control and Study Groups for Diabetic Patients with 
Lower Limb Amputation 
 

24 hrs pre-operative 24 hrs post-operative Sixth week post-operative 
Control Study Control Study Control Study Nursing interventions 

Mean SD Mean SD 
P 

Mean SD Mean SD 
P 

Mean SD Mean SD 
P 

Psychological care 7.4 19.5 94.5 4.4 0.000* 15.7 26.4 98.3 3.1 0.000* 5.0 8.9 96.5 5.5 0.000* 
Health education 7.8 11.9 96.6 2.6 0.000* 13.7 12.7 98.0 4.0 0.000* 6.1 8.4 97.7 3.9 0.000* 
Surgical pain management 6.9 14.5 99.2 0.4 0.000* 29.5 17.5 94.1 12.2 0.000* 17.4 20.1 96.7 4.8 0.000* 
Phantom pain management 2.5 11.2 99.2 0.4 0.000* 12.7 14.4 95.4 6.1 0.000* 4.8 11.4 85.5 13.1 0.000* 
Wound care 7.5 18.3 99.3 0.4 0.000* 34.2 18.1 97.6 3.6 0.000* 25.6 14.6 98.0 3.2 0.000* 
Mobility & exercises 7.5 18.3 97.6 7.2 0.000* 15.9 16.0 96.0 3.2 0.000* 6.4 11.6 94.2 4.4 0.000* 
Control of blood glucose 
level (BGL) 39.7 17.3 98.5 3.2 0.000* 44.3 15.9 99.2 0.4 0.000* 19.3 14.5 97.4 3.7 0.000* 

Discharge plan & follow up 7.0 12.6 97.9 3.4 0.000* 15.5 13.9 97.9 3.4 0.000* 10.5 11.0 97.9 3.4 0.000* 
Prevention of general 
complications: 

 Fall & trauma 
prevention 

 
0.0 

 
0.0 

 
98.8 

 
2.3 

 
0.000* 

 
4.0 

 
8.7 

 
98.2 

 
3.3 

 
0.000* 

 
1.4 

 
4.3 

 
92.4 

 
8.6 

 
0.000* 

 Skin breakdown 0.6 2.7 99.2 0.4 0.000* 3.8 6.0 99.2 0.4 0.000* 0.6 2.7 99.2 0.4 0.000* 
Prevention of wound 
complications: 

 Hemorrhage 

 
6.3 

 
19.7 

 
98.2 

 
3.2 

 
0.000* 

 
35.1 

 
17.9 

 
98.7 

 
2.3 

 
0.000* 

 
14.3 

 
20.5 

 
98.7 

 
2.3 

 
0.000* 

 Edema 1.3 5.6 98.7 2.5 0.000* 10.0 14.4 98.7 2.5 0.000* 1.3 5.6 98.7 2.5 0.000* 
 Infection 8.9 18.2 99.2 0.4 0.000* 37.1 17.6 99.2 0.4 0.000* 28.1 14.0 99.2 0.4 0.000* 
 Stump contracture 7.5 15.7 99.2 0.4 0.000* 6.6 13.5 99.2 0.4 0.000* 0.0 0.0 99.2 0.4 0.000* 
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Table (5): Stump healing Assessment for Postoperative Diabetic Patients with Lower Limb 
Amputation in both control and study groups 
 

Group 
Control Study Stump healing 

No % No % 

p 
 

The 2nd week of follow up     
 Completely healed 7 35.0 14 70.0 
 Incompletely healed 13 65.0 6 30.0 

χ2p=0.027* 

Mean ± SD 13.9 ± 4.2 8.4 ± 2.6 0.000* 
The 3rd week of follow up     
 Completely healed 7 35.0 15 75.0 
 Incompletely healed 13 65.0 5 25.0 

χ2p=0.011* 

Mean ± SD 13.4 ± 4.2 8.5± 2.9 0.000* 
The 4th week of follow up     
 Completely healed 7 35.0 17 85.0 
 Incompletely healed 13 65.0 3 15.0 

0.001* 

Mean ± SD 13.5 ± 4.5 8.3 ± 2.8 0.000* 
The 5th week of follow up     
 Completely healed 7 35.0 17 85.0 
 Incompletely healed 13 65.0 3 15.0 

0.001* 

Mean ± SD 13.3 ± 4.6 8.4 ± 3.1 0.000* 
The 6th week of follow up     
 Completely healed 7 35.0 17 85.0 
 Incompletely healed 13 65.0 3 15.0 

0.001* 

Mean ± SD 13.3 ± 4.6 8.4 ± 3.1 0.000* 
 

χ2p: P value based on Chi square probability   * P < 0.05 (significant) 
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Table (6): Clinical Pathway Variances Assessment (CPVA) for Perioperative Diabetic 
Patients with Lower Limb Amputation for study group 
 

Not 

applicable 

Done 

inadequate 

Done 

adequate 
Variance items 

 
No % No % No % 

1- General assessment 0 0.0 0 0.0 20 100.0 

2- Vital signs assessment 0 0.0 3 15.0 17 85.0 

3- Anthropometric Assessment 7 35.0 4 20.0 9 45.0 

4- Both lower limbs assessment  0 0.0 3 15.0 17 85.0 

5- Diagnostic studies 0 0.0 3 15.0 17 85.0 

6- Medications 0 0.0 3 15.0 17 85.0 

7- Psychological care 0 0.0 0 0.0 20 100.0 

8- Health education 0 0.0 0 0.0 20 100.0 

9-Nursing interventions of surgical pain 3 15.0 0 0.0 17 85.0 

10- Nursing interventions of altered 
sensory perception 0 0.0 0 0.0 20 100.0 

11- Dressing and wound care 0 0.0 3 15.0 17 85.0 

12-Mobility and exercises 0 0.0 0 0.0 20 100.0 

13- Prevention of complications 0 0.0 3 15.0 17 85.0 

14- Control of blood glucose level 0 0.0 3 15.0 17 85.0 

15- Discharge plane and follow up 0 0.0 3 15.0 17 85.0 
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Table (7): Comparison between Perioperative Assessment for Patients with Diabetic Lower 
Limb Amputation in both control and study groups for total patients’ satisfaction with 
caring process 
 
 

Group 

Control Study Satisfaction total 

No % No % 

FEP 

 Dissatisfied 17 85.0 0 0.0 

 Neutral 3 15.0 0 0.0 

 Satisfied 0 0.0 15 75.0 

 Very satisfied 0 0.0 5 25.0 

0.000* 

Range 27- 45 51-75 

Mean ±SD 33.9 ± 5.6 60.2 ± 6.0 
14.3 (0.000)* # 

 
FEP: P value based on Fisher exact probability           * P < 0.05 (significant)          #: independent samples t-test 
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