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ABSTRACT

Background: More than 200 million people globally and 8 to 10
million adults in the United States suffer with lower-extremity
peripheral arterial disease (PAD). Major clinical outcomes such as
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study where it interested to study the relationship between retinopathy
and lower peripheral artery disease, which occurred with lower
peripheral artery disease patients in the range (40-70) years with (41)
patients’ cases. This paper was characterized into two groups, which
are PAD patients and PAD controls. This paper has examined all data
of demographic characteristics into lower peripheral artery disease
outcomes related to operative patients by the SPSS program, which
conduct for all data was extracted in a study between 14th August
2021 to 25th May 2022 in different hospitals in Irag. Discussion: Our
findings linking retinal to elevated PAD risk are in line with other
research that found correlations between retinopathy measurements
and other atherosclerotic illnesses, including stroke and coronary
heart disease, in both groups without diabetes and without. But, in our
analysis, the relationships between retinopathy measurements and
PAD controls were extremely strong. In fact, retinopathy had higher
links with PAD controls in our research sample than it did overall
coronary heart disease as well as stroke. Importantly, both
preoperatively and postoperatively, there were more hemorrhages
than controls. Conclusion: In conclusion, our study discovered that
markers of retinopathy, such as retinal hemorrhage, were
significantly higher in the PAD patient group and were linked with
diabetes. These findings would have an impact on their preventative
and therapeutic methods and support the idea that microvascular
iliness contributes to the development of PAD.

Introduction

More than 200 million people globally and 8 to 10 million adults in the United States suffer
with lower-extremity peripheral arterial disease (PAD) [1]. Major clinical outcomes such as death,
heart attack, stroke, cardiovascular disease, and lower-extremity amputation are all linked to PAD.
[2]

Because many PAD patients have atherosclerosis in big arteries, PAD is frequently thought
of as an extensive artery disease [3,4]. On the contrary, microvascular illness is suggested to have
a significant role in the occurrence of critical limb injury (CLI), an exceptionally severe type of
PAD, by inhibiting collateral development and wound healing [6]. Indeed, retinopathy has been
established as a predictor with PAD severity and development in a modest number of studies
(n100) of diabetes individuals. [7]

To our knowledge, a sizable community-based cohort has never been systematically
analysed to determine the relationship between objectively measured retinal measurements and
the onset of PAD [8]. Therefore, our goal was to measure the correlations between the incidence
of PAD with CLI in the Atherosclerosis Risk Factor in Communities (ARIC) Study and retinal
results [9], which provide in vivo visible information on the microvasculature. We predicted in
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advance that retinal results would be very closely linked to incident CLI. [10,11]

The main cause of blindness in working-age individuals nowadays is diabetes-related
retinopathy (DR), a microvascular condition that may be easily detected by digital retinal pictures
at an early stage [12,13]. Proliferative diabetic retinopathy (PDR) generally follows non-
proliferative diabetic retinopathy (NPDR). However, not every patient with diabetes will
inevitably get PDR. [14]

From 0 to 15 years of having diabetes, the incidence of PDR rises. The likelihood of
acquiring PDR is still unchanged after 15 years [15]. Numerous studies have demonstrated the link
between DR and cardiovascular disease (CVD) [16]. Furthermore, PDR had a stronger correlation
with CVD than NPDR did. It has been suggested that PDR and lower extremity PAD may be
related since PAD is one of the asymptomatic cardiovascular illnesses [17]. This paper aims to
study the relationship between retinopathy and lower peripheral artery disease, a study between
the years (2021-2022) in Iraq.

Patients and methods

This paper was presented as a sectional study where it interested to study the relationship
between retinopathy and lower peripheral artery disease, which occurred with lower peripheral
artery disease patients in the range (of 40-70) years with (41) patients’ cases. This paper was
characterized into two groups, which are PAD patients and PAD controls. This paper has examined
all data of demographic characteristics into lower peripheral artery disease outcomes related to
operative patients by the SPSS program, which conduct for all data was extracted in a study
between 14" August 2021 to 25" May 2022 in different hospitals in Irag.

This paper was examining all baseline of characterises data for distributions of
characteristics demographic into lower peripheral artery disease patients based on age, sex,
smoking with smokers and non-smokers, alcohol, and BMI, into four sections which are (26.53),
(29.40), (32.70), and (34.66), and Diabetes in between patients and controls group where it was
shown in Table 1, Table 2, Table 3, Table 4, Table 5, and Table 6.

To follow that, this paper was extended to study Changes of blood pressure into lower
peripheral artery disease for the patients’ group, where it was conducted with two parameters:
Systolic blood pressure, mmHg (SD), and Diastolic blood pressure, mmHg (SD) to compare
between PAD patients and PAD controls where all demographic information were presented in
Figure 1 and Figure 2.

Furthermore, this study was Determined of lower peripheral artery disease causes, which
presented into Changes in muscles or ligaments, Injury to the arms or legs, and vasculitis as well.
As it also determined lower peripheral artery disease symptoms that divided into Coolness in the
lower leg, erectile dysfunction, Leg numbness or weakness, No or weak pulse in the legs or feet,
and Painful cramps in the muscles of the hips where outcomes were cleared into Table 7 and Table
8.

In progressing of outcomes, this paper was studied to occur distributions of lipoprotein
cholesterol measurements for the lower peripheral artery disease control group as, well as the
determination of Distributions of lipoprotein cholesterol measurements for the lower peripheral
artery disease PAD patients’ group was estimated by Low-density lipoprotein cholesterol, mg/dl
and High-density lipoprotein cholesterol, mg/dl which the results were found in Figure 3 and
Figure 4.
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To further of results, this paper was extended to assess of lower peripheral artery disease
complications into the patients’ group and controls which parameters were presented into
Bleeding, Damage to peripheral nerves, Heart attack, none, and Prevalent stroke that results have
been seen in Table 9 and Table 10.

In the side of Shaping haemorrhages, this paper was conducting of Shaping haemorrhages
preoperative comparisons between PAD patients and PAD control within preoperative and post-
operative where depend on Flame-shaped haemorrhages, Blot-shaped haemorrhages, and Any
haemorrhages which results can be found in Figure 5 and Figure 6.

The outcomes were extended to assess the difference of the type of Central retinal impact on
lower peripheral artery disease patients were determined into Central retinal artery equivalent
(CRAE) and Central retinal venous equivalent (CRVE) that the outcomes can be resulted in Figure
1.

In the final of methodology, this paper was assessed into risk factors related to lower
peripheral artery disease on the Central retinal, where determined basics parameters into Age,
Haemorrhages, Vasculitis, Diabetes, Prevalent stroke, and Blood pressure. The results were
estimated in Table 11.

Results
Table 1: Distributions of characteristics demographic into lower peripheral artery disease
patients based on ages.

Ages
N Val 41

Mi 0
Me 55.1707
SEOF 1.26390
Med 56.0000
Mo 51.00?
SD 8.09291
Var 65.495
Sk -.054
SEK .369
Ra 30.00
Min 40.00
Max 70.00
S 2262.00

Table 2: Distributions of characteristics demographic into lower peripheral artery disease
patients based on sex.
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Freg. P (%) VP (%) CP (%)
Val Female 12 29.3 29.3 29.3
Male 29 70.7 70.7 100.0
T 41 100.0 100.0

Table 3: Distributions of characteristics demographic into lower peripheral artery disease
patients based on smoking.

Freq. P (%) VP (%) CP (%)
Vv Non-smoker 12 29.3 29.3 29.3
Smoker 29 70.7 70.7 100.0
T 41 100.0 100.0

Table 4: Distributions of characteristics demographic into lower peripheral artery disease
patients based on alcohol.

alcohol
Freq. P (%) VP (%) CP (%)
V No 29 70.7 70.7 70.7
Yes 12 29.3 29.3 100.0
T 41 100.0 100.0

Table 5: Distributions of characteristics demographic into lower peripheral artery disease
patients based on BMI.

Freq. P (%) VP (%) CP (%)
Val 26.53 8 19.5 19.5 19.5
29.40 12 29.3 29.3 48.8
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32.70 10 244 244 73.2
34.66 11 26.8 26.8 100.0
T 41 100.0 100.0

Table 6: Distributions of characteristics demographic into lower peripheral artery disease
patients based on Diabetes.

Diabetes
Frequency Percent Valid Percent Cumulative Percent
Valid No 14 34.1 34.1 34.1
Yes 27 65.9 65.9 100.0
Total 41 100.0 100.0
Types of blood pressure
140
120
100
80
60
: .
20
: e
PAD patients (mean) PAD patients (SD)
m Systolic blood pressure, mmHg (SD) m Diastolic blood pressure, mmHg (SD)

Figure 1: Changes of blood pressure into lower peripheral artery disease for patients’ group.
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Types of blood pressure

140
120
100
80
60
40
20
0 e
PAD control (mean) PAD control (SD)
M Systolic blood pressure, mmHg (SD) M Diastolic blood pressure, mmHg (SD)

Figure 2: Changes of blood pressure into lower peripheral artery disease for the control
group.

Table 7: Determinations of lower peripheral artery disease causes.

Freq. P (%) VP (%) CP (%)
Val Changes in muscles orll 26.8 26.8 26.8
ligaments
Injury to the arms or legs 9 22.0 22.0 48.8
vasculitis 21 51.2 51.2 100.0
T 41 100.0 100.0

Table 8: Determinations of lower peripheral artery disease symptoms.

Freq. P (%) VP (%) CP (%)

Val Coolness in the lower leg 10 24.4 24.4 24.4

erectile dysfunction 6 14.6 14.6 39.0

Leg numbness or weakness 5 12.2 12.2 51.2

No or weak pulse in the legs12 29.3 29.3 80.5

or feet

Painful cramps in the8 19.5 19.5 100.0

muscles of the hips

T 41 100.0 100.0
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lipoprotein cholesterol

PAD controls (SD)

140

120

100

80

60

40

20

PAD controls (mean)

B Low-density lipoprotein cholesterol, mg/dl H High-density lipoprotein cholesterol, mg/dl

Figure 3: Distributions of lipoprotein cholesterol measurements for lower peripheral artery

disease controls group.

lipoprotein cholesterol

PAD patients (SD)

140

120

100

80

60

40

20

PAD patients (mean)

M Low-density lipoprotein cholesterol, mg/dl M High-density lipoprotein cholesterol, mg/dl

Figure 4: Distributions of lipoprotein cholesterol measurements for lower peripheral artery
disease PAD patients’ group.

Table 9: Assessments of lower peripheral artery disease complications into the patients’

group.

Freq.
Bleeding 4

P (%)
9.8

VP (%)
9.8

CP (%)
0.8

Val

© 2023 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).

(o))
=



WOS: Journal on Modern Research Methodologies 1SSN: 2835-3072

Damage to peripheral3 7.3 7.3 17.1
nerves

Heart attack 4 9.8 9.8 26.8
none 24 58.5 58.5 85.4
Prevalent stroke 6 14.6 14.6 100.0
T 41 100.0 100.0

Table 10: Assessments of lower peripheral artery disease complications into the control
group

Freq. P (%) VP (%) CP (%)
Val Bleeding 3 7.3 7.3 7.3

Damage to peripheral2 4.9 4.9 12.2
nerves
Heart attack 2 49 49 17.1
Infection 1 2.4 2.4 19.5
none 30 73.2 73.2 92.7
Prevalent stroke 3 7.3 7.3 100.0
T 41 100.0 100.0

30

25

20

15

10
0 ]

F % F %
PAD patients PAD controls

B Flame-shaped hemorrhages H Blot-shaped hemorrhages ® Any hemorrhages

Figure 5: Conducting of Shaping hemorrhages preoperative comparisons between PAD
patients and PAD control within preoperative.
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Figure 6: Conducting of Shaping hemorrhages preoperative comparisons between PAD
patients and PAD control within post-operative.

Type of Central retinal

250
200
150
100
50
0 I . I .
mean SD mean sD
PAD patients PAD controls
M Central retinal artery equivalent (CRAE) M Central retinal venous equivalent (CRVE)

Figure 7: Difference of type of Central retinal impact on lower peripheral artery disease
patients.

Table 11: Assessments of risk factors related to lower peripheral artery disease on Central

retinal.
Parameters PAD patients PAD controls P-value
Age 3.5(2.6-6.2) 4.4 (2.3-5.8) 0.0226
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Hemorrhages 2.8 (2.0-3.4) 5.8 (3.6-7.4) 0.0355

Vasculitis 3.6 (2.6-5.43) 5.2 (3.7-7.73) 0.0438

Diabetes 2.8 (2.1-5.28) 3.66 (2.76-6.57) 0.0377

Prevalent stroke 0.7 (0.02-1.5) 1.3(0.2-4.42) 0.0237

Blood pressure 3.73 (2.57-5.12) 6.43 (3.7-8.5) 0.0452
Discussion

Measures of retinopathy, which include blot-shaped bleeding, exudates, and
microaneurysms, were independently and substantially linked to an elevated risk of PAD within
this bi-racial, community-based cohort analysis. Retinal vascular calibers, however, did not
significantly correlate with patients' PAD. Despite appearing to be particularly significant among
those with diabetes, the correlations between retinopathy and PAD risk were largely stable
throughout various demographic and clinical categories. After further adjustment for the length of
time of diabetes, the relationships among those with diabetes remained constant. [18]

Our findings linking retinal to elevated PAD risk are in line with other research that found
correlations between retinopathy measurements and other atherosclerotic illnesses, including
stroke and coronary heart disease, in both groups without diabetes and without. But, in our
analysis, the relationships between retinopathy measurements and PAD controls were extremely
strong. In fact, retinopathy had higher links with PAD controls in our research sample than it did
overall coronary heart disease as well as stroke. Importantly, both preoperatively and
postoperatively, there were more hemorrhages than controls.

Since diabetes is an important cause of retinal and many research participants had diabetes,
it may not be unexpected that we found higher correlations among retinopathy measurements as
well as patient PAD among those suffering from diabetes than in those without. However, our
findings show that retinal abnormalities are particularly predictive in diabetics. [19]

In fact, previous studies on people with diabetes demonstrated that retinopathy was a distinct
risk factor with all-cause mortality as well as fatal or nonfatal cardiovascular events; our study
extends this finding to PAD. Further evidence for the predictive significance of retinal
measurements in diabetes may be seen in our discovery that blot-shaped haemorrhages, a
phenotype of diabetic retinopathy, are more frequently associated with PAD than flame-shaped
haemorrhages, which have hypertension as a significant cause [20]. Although the presence of
retinopathy may simply reflect the length and severity of diabetes, and hyperglycaemia was linked
to an elevated risk of controls PAD, we discovered that retinopathy related to PAD.

Conclusion

In conclusion, our study discovered that markers of retinopathy, such as retinal hemorrhage,
were significantly higher in the PAD patient group and were linked with diabetes. These findings
would have an impact on their preventative and therapeutic methods and support the idea that
microvascular illness contributes to the development of PAD.

© 2023 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).



WOS: Journal on Modern Research Methodologies ISSN: 2835-3072

References

1.

10.

11.

12.

Boulton AJ. The diabetic foot: from art to science. The 18th Camillo Golgi lecture.
Diabetologia. 2004;47: 1343-1353.

Prompers L, Schaper N, Apelqgvist J, Edmonds M, Jude E, Mauricio D, et al. Prediction
of outcome in individuals with diabetic foot ulcers: focus on the differences between
individuals with and without peripheral arterial disease. The EURODIALE Study.
Diabetologia. 2008;51: 747—755.

Liew G, Michaelides M, Bunce C. A comparison of the causes of blindness
certifications in England and Wales in working-age adults (16-64 years), 1999-2000
with 2009-2010. BMJ Open. 2014;4: e004015 10.1136/bmjopen-2013-004015

Fong DS, Aiello L, Gardner TW, King GL, Blankenship G, Cavallerano JD, et al.
Retinopathy in diabetes. Diabetes Care. 2004;27 Suppl 1: S84-87. [PubMed] [Google
Scholar]

Cunha-Vaz J, Bernardes R. Nonproliferative retinopathy in diabetes type 2. Initial stages
and characterization of phenotypes. Progress in Retinal and Eye Research. 2005;24:
355-377. [PubMed] [Google Scholar]

Klein R, Klein BE, Moss SE, Davis MD, DeMets DL. The Wisconsin epidemiologic
study of diabetic retinopathy. Il. Prevalence and risk of diabetic retinopathy when the
age at diagnosis is less than 30 years. Arch Ophthalmol. 1984;102: 520-526. [PubMed]
[Google Scholar]

Kramer CK, Rodrigues TC, Canani LH, Gross JL, Azevedo MJ. Diabetic retinopathy
predicts all-cause mortality and cardiovascular events in both type 1 and 2 diabetes:
meta-analysis of observational studies. Diabetes Care. 2011;34: 1238-1244.
10.2337/dc11-0079 [PMC free article] [PubMed] [CrossRef] [Google Scholar]

Reaven PD, Emanuele N, Moritz T, Klein R, Davis M, Glander K, et al. Proliferative
diabetic retinopathy in type 2 diabetes is related to coronary artery calcium in the
Veterans Affairs Diabetes Trial (VADT). Diabetes Care. 2008;31: 952-957.
10.2337/dc07-1926 [PubMed] [CrossRef] [Google Scholar]

van Hecke MV, Dekker JM, Stehouwer CD, Polak BC, Fuller JH, Sjolie AK, et al.
Diabetic retinopathy is associated with mortality and cardiovascular disease incidence:
the EURODIAB prospective complications study. Diabetes Care. 2005;28: 1383-1389.
[PubMed] [Google Scholar]

Yun YW, Shin MH, Lee YH, Rhee JA, Choi JS. Arterial stiffness is associated with
diabetic retinopathy in Korean type 2 diabetic patients. J Prev Med Public Health
2011;44: 260-266. 10.3961/jpmph.2011.44.6.260 [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

Kawasaki R, Cheung N, Islam FM, Klein R, Klein BE, Cotch MF, et al. Is diabetic
retinopathy related to subclinical cardiovascular disease? Ophthalmology. 2011;118:
860-865. 10.1016/j.0phtha.2010.08.040 [PMC free article] [PubMed] [CrossRef]
[Google Scholar]

Alberti KG, Zimmet PZ. Definition, diagnosis, and classification of diabetes mellitus
and its complications. Part 1: Diagnosis and classification of diabetes mellitus
provisional report of a WHO consultation. Diabet Med. 1998;15: 539-553. [PubMed]
[Google Scholar]

© 2023 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).



WOS: Journal on Modern Research Methodologies ISSN: 2835-3072

13.

14.

15.

16.

17.

18.

19.

20.

Ma YC, Zuo L, Chen JH, Luo Q, Yu XQ, Li Y, et al. Modified glomerular filtration rate
estimating equation for Chinese patients with chronic kidney disease. J Am Soc
Nephrol. 2006;17: 2937-2944. [PubMed] [Google Scholar]

Wilkinson CP, Ferris FL, Klein RE, Lee PP, Agardh CD, Davis M, et al. Proposed
international clinical diabetic retinopathy and diabetic macular edema disease severity
scales. Ophthalmology. 2003;110: 1677-1682. [PubMed] [Google Scholar]

American College of Cardiology F, American Heart Association Task F, Society for
Cardiovascular A, Society of Interventional R, Society for Vascular M, Society for
Vascular S, et al. 2011 ACCF/AHA focused update of the guideline for the management
of patients with peripheral artery disease (updating the 2005 guideline). Vasc Med.
2011;16: 452-476. 10.1177/1358863X11424312 [PubMed] [CrossRef] [Google
Scholar]

Potier L, Abi Khalil C, Mohammedi K, Roussel R. Use and utility of ankle-brachial
index in patients with diabetes. Eur J Vasc Endovasc Surg. 2011;41: 110-116.
10.1016/j.ejvs.2010.09.020 [PubMed] [CrossRef] [Google Scholar]

Suominen V, Rantanen T, Venermo M, Saarinen J, Salenius J. Prevalence and risk
factors of PAD among patients with elevated ABI. Eur J Vasc Endovasc Surg. 2008;35:
709-714. 10.1016/j.ejvs.2008.01.013 [PubMed] [CrossRef] [Google Scholar]

Hoyer C, Sandermann J, Petersen LJ. The toe-brachial index in the diagnosis of
peripheral arterial disease. J Vasc Surg. 2013;58: 231-238. 10.1016/j.jvs.2013.03.044
[PubMed] [CrossRef] [Google Scholar]

Critical Leg Ischaemia Prevention Study G, Catalano M, Born G, Peto R. Prevention of
serious vascular events by aspirin amongst patients with peripheral arterial disease: a
randomized, double-blind trial. J Intern Med. 2007;261: 276-284. [PubMed] [Google
Scholar]

Fukui M, Tanaka M, Hamaguchi M, Senmaru T, Sakabe K, Asano M, et al. Toe-brachial
index is associated more strongly with albuminuria or glomerular filtration rate than the
ankle-brachial index in patients with type 2 diabetes. Hypertens Res. 2012;35: 745-749.
10.1038/hr.2012.16 [PubMed] [CrossRef] [Google Scholar]

© 2023 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).



