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INTRODUCTION 
Type 2 diabetes mellitus (T2DM) is a metabolic disorder characterized 
by elevated blood sugar, abnormal lipid profiles, and reduced insulin 

[1].sensitivity  The disease is prevalent in South East Asia, with a 
projected increase to 151 million by 2045. Factors such as genetics, 
age, and lifestyle contribute toT2DM. Insulin obstruction and 
hyperglycemia are key drivers of T2DM. Insulin stimulates 
endothelium to produce nitric oxide (NO), which is crucial for 
preserving vascular function. Visceral obesity, linked to chronic 
inflammation, is a key risk factor for insulin resistance. Chronic 
inflammation modifies insulin signaling pathways, leading to various 
metabolic disorders and cardiovascular illnesses.

The WHO identifies a diabetic patient's foot with risk of infection, 
ulceration and loss of deep tissue associated with neurological 
abnormalities, peripheral vascular disease and/or metabolic 
complication. Peripheral vascular disease accounts up to 50% of 
diabetic foot ulcers and acts as an independent risk factor for the 
development of these ulcers. The higher prevalence of peripheral 
vascular disease in diabetic patients is noted, with up to 11% of diabetic 

2patients  Therefore, it is important to employ DOPPLER 
ULTRASOUND as a routine diagnostic tool for the detection, 
prevention and treatment of peripheral vascular disease in diabetic foot 

3patients

AIM AND OBJECTIVES
Ÿ To access Lower Limb Extremities of diabetic patients with 

peripheral arterial disease using doppler ultrasound.
Ÿ  To access the extent of blood flow in Lower Limb Extremities.
Ÿ  To access the pattern of Peripheral Arterial Disease using doppler 

ultrasound.
Ÿ  To access severity of Peripheral Arterial 

MATERIALS AND METHODS
Prospective observational study was done for a duration of 24 months 
patients admitted in the department of general surgery at Sri 
Siddhartha Medical College Hospital, Tumkur.

INCLUSION CRITERIA:
Ÿ All cases of diabetes patients admitted in the wards. Age range: 45 

to 80 years
Ÿ History of diabetes for more than five years HBA1c value greater 

than 7.5%
Ÿ History of smoking and chewing of tobacco products for more 

than ten years
Ÿ Symptoms: numbness, claudication, and discoloration of the 

periphery.

EXCLUSION CRITERIA:
All instances of peripheral arterial disease, non-diabetics Chronically 
important medical disorders that might hinder the healing process of 
wounds, such as hepatic, renal, hematological, neurological, and 
immunological diseases, are not included in this category

Inclusion is not granted to patients less than 45 years old or older than 
80 years old

METHODLOGY:  
A version 24 of the International Business Machines Statistical 
Package for the Social Sciences (IBM SPSS) was employed in order to 
carry out the statistical study.

In order to calculate the predicted percentage with a precision of six 
percent and a confidence interval of ninety-five percent, it is assumed 
that twelve percent of the people in the population have ischemic 
changes as a factor of interest. This assumption is established for the 
purpose of calculating the predicted percentage. The minimum sample 
that is needed is 113, and it is essential.

RESULTS:
The resultes of the study showed that twentey -two participants or 
48.9%,did not have ischemia .whereas three individuals or 51.1%, did 
show sings of ischemia.In the age range of 61 to 70 years old ,there are 
41.1% of the people who do not have ishemia,while there are eleven 
individuals who have it, which accounts for 57.9% of the total. 
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ABSTRACT
Background: In diabetic patients, peripheral artery disease (PAD) is a major complication that can result in amputations, infections, and ulcers that 
don't heal. Effective management and the avoidance of these consequences depend heavily on the early detection and evaluation of PAD. Doppler 
ultrasonography is a non-invasive blood flow measurement method that can help diabetic patients discover peripheral artery disease 
(PAD) : Patients with diabetes who had lower limb blood flow measured by Doppler ultrasonography participated in cross-Material and Method 
sectional research. Clinical manifestations were noted, including ulceration, discoloration, and numbness. Biochemical measures (fasting blood 
sugar, postprandial blood sugar, and HbA1C levels) and demographic information (age, gender) were gathered. Based on the results of Doppler 
ultrasonography, the severity of PAD was classified, and statistical analyses were carried out to establish relationships between clinical, 
demographic, and biochemical parameters and the prevalence and severity of PAD. Results The study discovered that lower limb PAD was present 
in a sizable portion of diabetes individuals. Doppler ultrasonography successfully classified the PAD severity in the patients, identifying a variety 
of patterns. Doppler ultrasonography was used to detect the existence of PAD, and clinical symptoms including ulceration, discoloration, and 
numbness were highly linked with this finding Gender and age were important demographic variables, with men and older patients having greater 
rates of PAD severity and prevalence. Increased PAD frequency and severity were substantially correlated with biochemical variables, namely 
raised HbA1C values. : When evaluating PAD in diabetic patients, Doppler ultrasonography is a useful technique since it offers Conclusion 
important information on the frequency, pattern, and severity of the disease. The research emphasizes the robust associations that exist between 
biochemical parameters, demographic characteristics, and clinical manifestations of PAD. Using Doppler ultrasonography to diagnose diabetes 
early and intervene promptly can greatly lower the patient's chance of developing serious complications. 
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Ischemia is observed in one of the members who are older than 70 
years old which holds for 11.1% ,eighty persons which holds for 88.9% 
of the total have ischemia.At the strandard level of statistical 
significanes ( p< 0.05) this suggest that there is no relationship between 
age and the ischemia. 

Graph:1 Age associated with ischemia.

Graph: 2 sex associated with ischemia

There are 37 individuals, or 38.9% who do not exhibit ischemia among 
the male and the female participants. The results of the test are 0.202 
the p – value is 0.653.

Graph:3 Hba1c associated with ischemia

Ischemia is present in 70 (61.9%) of the 113 patients, whereas 43 
(38.1%) of the patients display no signs of ischemia. Ischemia is found 
in 70 (61.9%) of the patients. There are is no statistically significant 
link between the levels of HBA1C and the presence of ischemia with a 
p- value of 0.577. 

Graph: 4 Fasting blood sugar associated with ischemia.

Only 28 out of the total 109 subjects (38.9%) with FBS levels between 
120 and 180 show signs of ischemia. Which is present in 44 people 
(61.1%) with p-value more than 0.05.

Graph 5: Peripheral Pulsation.       

Graph 6: Ultrasonography.
 

DISCUSSION
The prevalence, pattern, and severity of diabetic artery disease (PAD) 
were systematically evaluated using doppler ultrasonography.

AGE WITH ISCHEMIA 
The majority of subject in the age group 51 to 60 years (61.9%) were 
showing signs of ischemia.

The p-value calculated was 0.140 which implies that was no significant 
4 5difference between the correlation with Altoijry A et al , Criqui MH .

ASSOCIATION OF HBA1C WITH ISCHEMIA
The majority of the subject showing association of HBA1C with 
ischemia were > 8.80 (61.9%)

The p – value calculated was 0.577 which implies that there was no 
significant difference between the group patient's association of 
HBA1C with ischemia.

6 7Our study was in correlation with Edmonds M , Hameed SF .

ASSOCIATION OF FASTING BLOOD WITH ISCHEMIA 
The majority of the subject showing association of fasting blood sugar 
with ischemia were 181-240 md/dl (61.9%)

The p-value calculated was 0.726 which implies that was no significant 
difference between the group in showing of pre meal blood sugar with 
ischemia.

8 9Our study was in correlation with IMORI Y , JOSEPH S .

ABSENT PERIPHERAL PULSATION
The artery in majority of subject showing absent peripheral pulsations 
in bilateral lower limb was dorsal pedis artery.

10 11Our study was in correlation with LEWIS BD , MANU CA .

DOPPLER ULTRASOUND 
The majority of subject showing mono phasic flow in pattern in 
doppler ultra sound was dorsalis pedis artery.

12 13Our study was in correlation with OKASHA A , PETROVIC DJ .
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 CONCLUSION
•  After investigating of the prevalence of ischemia, it was shown 

that a sizeable fraction of the participants had symptoms of 
ischemia, which affected more than half of the people who 
participated in the research. 

• Doppler ultrasonography has become increasingly important for 
the assessment of peripheral arterial disease (PAD) in diabetic 
patients. This imaging technique allows for the assessment of 
disease severity, the detection of artery narrowing or blockage, 
and the quantification of blood flow. 

• This research emphasizes the need of detecting and treating 
peripheral artery disease (PAD) in diabetic patients early on to 
prevent serious complications, such as non-healing ulcers and 
lower limb amputations. 

LIMITATIONS OF THE STUDY 
• The study's gender distribution was skewed, with 84.1% of 

participants being male. This might restrict the study's 
applicability to female patients with diabetes.

• Absence of statistically significant relationships between age, sex, 
HbA1C, fasting blood sugar, and postprandial blood sugar and 
major clinical/demographic factors.

• Focus on a narrow age range, mostly middle-aged people, who 
might not fully represent the variety of PAD in the diabetic 
community.

REFERENCES 
Here is the list of references formatted in Vancouver style:
1. Abián MF, Vanesa BB, Diego BG, Manuel GS, Maria VC, Raquel VS, et al. Frequency 

of lower extremity artery disease in type 2 diabetic patients using pulse oximetry and the 
ankle-brachial index. Int J Med Sci. 2021;18(13):2776.

2. AbuRahma A, Bergan J, editors. Noninvasive peripheral arterial diagnosis. Springer 
Science & Business Media; 2010 Mar 11.

3. AbuRahma AF, Adams E, AbuRahma J, Mata LA, Dean LS, Caron C, et al. Critical 
analysis and limitations of resting ankle-brachial index in the diagnosis of symptomatic 
peripheral arterial disease patients and the role of diabetes mellitus and chronic kidney 
disease. J Vasc Surg. 2020 Mar 1;71(3):937-45.

4. Altoijry A, AlGhofili H, Alanazi SN, AlHindawi DA, AlAkeel NS, Julaidan BS, et al. 
Diabetic foot and peripheral arterial disease: Single centre experience. Saudi Med J. 
2021 Jan 1;42(1):49.

5. Criqui MH, Matsushita K, Aboyans V, Hess CN, Hicks CW, Kwan TW, et al. Lower 
extremity peripheral artery disease: contemporary epidemiology, management gaps, 
and future directions: a scientific statement from the American Heart Association. 
Circulation. 2021 Aug 31;144(9):e171-91.

6. Edmonds M. Vascular disease in the lower limb in type 1 diabetes. Cardiovasc 
Endocrinol Metab. 2019 Mar 1;8(1):39-46.

7. Hameed SF, Mohammed SH, Karuppasamy P. Evaluation of Peripheral Lower Limb 
Insufficiency among Patients with Diabetes Mellitus using Doppler Ultrasound: A 
Prospective Study. Int J Contemp Med Surg Radiol. 2020;5:3-7.

8. Imori Y, Akasaka T, Ochiai T, Oyama K, Tobita K, Shishido K, et al. Co-existence of 
carotid artery disease, renal artery stenosis, and lower extremity peripheral arterial 
disease in patients with coronary artery disease. Am J Cardiol. 2014 Jan 1;113(1):30-5.

9. Joseph S, Munshi B, Agarini R, Kwok RC, Green DJ, Jansen S. Near infrared 
spectroscopy in peripheral artery disease and the diabetic foot: A systematic review. 
Diabetes Metab Res Rev. 2022 Oct;38(7):e3571.

10. Lewis BD, James EM, Welch TJ, Joyce JW, Hallett JW, Weaver AL. Diagnosis of acute 
deep venous thrombosis of the lower extremities: prospective evaluation of color 
Doppler flow imaging versus venography. Radiology. 1994 Sep;192(3):651-5.

11. Manu CA, Freedman B, Rashid H, Winkley K, Edmonds ME. Peripheral arterial disease 
located in the feet of patients with diabetes and foot ulceration demands a new approach 
to the assessment of ischemia. Int J Lower Extremity Wounds. 2022 Dec;21(4):397-404.

12. Okasha A, Mahmoud HN, Askary ZM, Abdel-naser AA. Role of ultrasound and color 
Doppler in evaluation of peripheral arterial occlusive disease in diabetic foot. SVU Int J 
Med Sci. 2021 Mar 29.

13. Petrovic DJ. Diagnostic and prognostic significance of carotid Doppler ultrasonography 
in diabetic atherosclerosis. Atherosclerosis. 2020 Dec 1;315:e52. 

International Journal of Scientific Research 87

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 13 | Issue - 12 | December - 2024


