
1 
 

NAPATA COLLEGE 1 

Faculty of medicine 2 

Department of community 3 

Batch (3) 4 

 5 

Vascular complications of diabetic patients in Khartoum 6 

state in 2022. 7 

This is submitted for the fulfillment of 8 

The requirement of MBBS. 9 

Prepared by: _ 10 

Abdallah Hussein A baker Khamiss  11 

Mohamed Adam Abdallah 12 

Sharif Adam Khamis Ishag  13 

Maha Mahmoud Youssef 14 

 15 

Supervised by: 16 

         Dr Isam Jalaleldin E. 17 

MD clinical General Surgery -SMSB18 



I 
 

 19 الايـــــــــــــــــــــة 

 20 قال تعالى في محكم تنزيله 

ينَِِاَللّهِِيَرْفعَ ِ...) نْكهمِِْآمََنهواِالذَ  ينَِِم  لْمَِِأهوتهواِوَالذَ   21ِتعَْمَلهونَِِب مَاِوَاَللّهِِدرََجَاتِ ِالْع 

 22 (خَب يرِ 

 23 صدق الله العظيم

 24 من سورة المجادلة 11الآية 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

DEDICATION 36 

 37 



II 
 

To our mothers. 38 

To our fathers . 39 

To our teachers 40 

 41 

 42 

 43 

 44 

 45 

 46 

 47 

 48 

 49 

 50 

 51 

 52 

 53 

 54 

Acknowledgement 55 



III 
 

 56 

 We are so grateful acknowledge our research supervisor, DR. Isam Jalal Elden E. for his 57 

assistance and great advices throughout the research course that greatly improved the 58 

manuscript and helped  us to overcome the obstacles . And we are so grateful thinks to 59 

those who work at Omdurman Hospital department of statistics 60 

 61 

 62 

 63 

 64 

 65 

 66 

 67 

 68 

 69 

 70 

 71 

 72 

 73 

 74 

List of Contents 75 



IV 
 

 76 

 77 

 78 

No  Title  P 

 I الاية 

 Author contribution II 

 Acknowledgement III 

  List of  content IV 

 Abstract VI 

Chapter one(Introduction) 

1.1 Introduction 1 

1.2 Problem statement 5 

1.3 Justification 5 

1.4 Objectives 5 

Chapter two (Literature review) 

2.1. Literature review 6 

                                      Chapter three ( Methodology ) 

3.1 Study design 10 

3.2 Study area 10 

3.3 Study population 10 

3.3.1 Inclusion criteria 10 

3.3.2 Exclusion criteria 10 

3.4 Study Period 10 

3.5 Sample Size 10 

3.6 Data Collection 11 

3.7 Statistical Analysis 11 

Chapter four result 



V 
 

 79 

  80 

 Statistical analysis 12 

 Result  13 

 Baseline characteristic 13 

Chapter five discussion 

 Discussion  22 
Chapter six 

 Conclusion  28 

 Recommendation  28 

 Limitation of the study  28 

Chapter seven 

 References  29 

 Annexes 34 



VI 
 

Abstract 81 

Introduction: 82 

 The global incidence and prevalence of diabetes mellitus has increased significantly.  83 

Patients with diabetes mellitus are at heightened risk of both adverse microvascular and 84 

cardiovascular events.  The medical management of patients with diabetes mellitus 85 

mandates comprehensive risk factor modification and antiplatelet therapy. 86 

Methods 87 

 Retrospective study was conducted among diabetic patients who developed vascular 88 

complication in Omdurman Hospital one of the oldest hospital in Sudan affiliated to the 89 

Sudanese Ministry of Health. In Omdurman locality. From 8/3/2022 to 11/20/2022. A 90 

sample random sampling methods was used Check list of 162 female and 162 male 91 

participants.  92 

Results: 93 

Vascular complications can occurs in both types of diabetes, and increase incidence of these 94 

complications differs from age and gender. 95 

Our research reveal that {52.8%} of type two diabetic complications occur in female, and {47.2%} 96 

occur in male.   97 

And in type one {47.2} in female and {52.8} occur in males. 98 

Conclusion: 99 

In our research reveal that incidence of vascular complications is high type2 in females and the 100 

occurrence of these complications is related mostly with type one diabetes in male. 101 

  102 
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 103 مستخلص

 104 : مقدمة

 105 معرضون السكري بداء المصابون المرضى.  ملحوظ بشكل العالم مستوى على وانتشاره السكري بمرض الإصابة معدل زاد لقد

 106 السكري لمرضى الطبية الإدارة تتطلب.  الدموية والأوعية والقلب الدقيقة الدموية الأوعية بأمراض الإصابة لخطر متزايد بشكل

 107 .  للصفيحات المضاد والعلاج الشامل الخطر عامل تعديل

 108  :الطريقة

 109 بمستشفى الإحصاء قسم في الدموية الأوعية في بمضاعفات أصيبوا الذين السكري مرضى على أسترجع الماضي دراسة أجريت

 110.  مشاركًا 324 لجمع العشوائية العينات أخذ طرق من عينة استخدام تم.  11/20/2022 إلى 8/3/2022 من الفترة في درمان أم

 111 .  المرضى ملفات باستخدام البيانات جمع تم

 112 : النتائج

 113 المضاعفات هذه حدوث زيادة وتختلف ، السكري مرض من النوعين كلا في الدموية الأوعية مضاعفات تحدث أن يمكن

 114 76 و ، الإناث عند تحدث الثاني النوع من السكري مضاعفات من٪( 52.8) 85 أن بحثنا يكشف.  والجنس العمر باختلاف

 115 . الذكور عند( 52.8) 86 و الإناث عند{ 47.2) 77 الأول النوع وفي.  الذكور عند تحدث٪{ 47.2]

 116 : الاستنتاج

 117 الغالب في المضاعفات هذه حدوث ويرتبط الإناث عند 2 النوع من مرتفع الدموية الأوعية مضاعفات حدوث أن كشف بحثنا في

 118 .  الذكور عند الأول النوع من السكري بمرض
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Introduction 132 

Diabetes mellitus is not merely a disorder of carbohydrate metabolism, but a cause of 133 

vascular disease affecting nearly all blood vessel types and sizes. Indeed, vascular 134 

complications are responsible for most of the morbidity, hospitalizations, and death that 135 

occur in patients with diabetes mellitus. (1)  136 

Background: 137 

More than 29 million Americans, or nearly 10% of the United States population, have 138 

diabetes mellitus (2) the prevalence of diabetes mellitus increased significantly from 1980 139 

to 2012 and associated closely with an increase in the number of overweight and obese 140 

persons. (3,4) Of >660 000 patients in the National Health Interview Survey, the prevalence 141 

of diabetes mellitus in the United States increased from 3.5 per 100 persons in 1990 to 8.3 142 

per 100 persons in 2012.4 Those who were Hispanic or with a high school education or less 143 

had a significantly greater rate of developing diabetes mellitus. Notably, over just the last 4 144 

years of the survey, the incidence of new diabetes mellitus decreased from a peak of 8.8 per 145 

1000 persons to 7.1 per 1000 persons, but the prevalence remained stable at 8.3 per 100 146 

persons. Similarly, in the Framingham study, incidence of diabetes mellitus, although 147 

markedly elevated compared with observations from the 1970s, has recently stabilized, 148 

despite the increasing population weight burden (.3) More recent work has implicated novel 149 

genetic associations and suggest future translational research targets in the understanding of 150 

this disease. (5, 6). 151 

The increasing prevalence of diabetes mellitus extends beyond the United States and is a 152 

global phenomenon. The Global Burden of Metabolic Risk Factors of Chronic Diseases 153 

Collaborating Group estimates that the prevalence of diabetes mellitus increased from 153 154 

million in 1980 to 347 million in 2008.7 The highest prevalence of diabetes mellitus is in 155 

Oceania, North Africa, the Middle East, and the Caribbean, each with an age-standardized 156 

prevalence of diabetes mellitus of 21% to 25% in men and 21% to 32% in women .(7) 157 

Improvement of economic conditions, better living standards, and adoption of the adverse 158 

lifestyle habits of wealthier nations has levied a cost in terms of disease prevalence. For 159 

example, in China, the prevalence of diabetes mellitus increased from 2.3% in 1994 to 9.7% 160 
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in 2008. The geographic distribution of diabetes mellitus in China closely follows the per 161 

capita gross regional product, with higher gross regional products associated with a higher 162 

prevalence of diabetes mellitus .(8) In addition, the prevalence of diabetes mellitus is 163 

growing faster in urban compared with rural settings. This pattern has been noted in West 164 

African populations (9) and India (10) as well. Thus, as economic development continues, it 165 

is likely that the global diabetes mellitus pandemic will worsen. 166 

Along with a greater prevalence of diabetes mellitus comes a heightened risk of vascular 167 

disease, which affects the microvasculature, arteries, and veins. This review will discuss the 168 

impact of diabetes mellitus on these circulatory components, making clear the importance 169 

of vascular disease in diabetes mellitus. 170 

Microvascular Disease 171 

There are 3 major manifestations of microvascular disease, retinopathy, nephropathy, and 172 

neuropathy that will be reviewed. 173 

Retinopathy 174 

Microvascular disease is strongly associated with hyperglycemia. Over the range of chronic 175 

hyperglycemia commonly seen in practice, there is an 11-fold increase in retinopathy 176 

compared with a 2-fold increase in coronary artery disease.(11) Despite the importance of 177 

hyperglycemia, some patients may develop early evidence of retinopathy as long as 7 years 178 

before the development of frank type 2 diabetes mellitus, indicating a contribution of 179 

insulin resistance. In addition to severity of hyperglycemia and duration of diabetes mellitus, 180 

other factors associated with retinopathy include hypertension, smoking, and dyslipidemia. 181 

These and other pathophysiologic mechanisms, including insulin resistance and 182 

inflammation, may contribute to the microvascular disease process. (12)  183 

The earliest histopathologic sign of diabetes mellitus–related retinopathy is a loss of 184 

sericites. Peristyles wrap around the arteriolar and capillary endothelial cells and participate 185 

in maintenance of capillary tone, growth, and resistance to damage from oxidative 186 

stress .(13,14) The disease is then marked by basement membrane thickening, endothelial 187 

cell permeability, and the formation of micro aneurysms. (15) Broadly, there are 2 types of 188 
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retinopathy, non-proliferative (background) and proliferative. In non-proliferative 189 

retinopathy, patients may develop dot hemorrhages, which are small hemorrhages in the 190 

middle of the retina surrounded by hard lipid exudates. Retinal edema also may be seen. 191 

Proliferative retinopathy is the development of neovascularization on the retina, which can 192 

be complicated by vitreous hemorrhage. These latter changes, without treatment, can lead to 193 

vision impairment. 194 

In an analysis of the National Health and Nutrition Survey, the prevalence of retinopathy in 195 

the diabetic population was 28.5%, and 4.4% of the total had threatened loss of vision. Male 196 

sex, higher glycosylated hemoglobin levels, longer duration of diabetes mellitus, higher 197 

blood pressure, and use of insulin all were associated with developing retinopathy (.16) In a 198 

pooled analysis of 35 studies of diabetic people, collected from 1980 to 2008 from around 199 

the world, the prevalence among those 20 to 79 years old was 35% for any retinopathy, 7% 200 

for proliferative retinopathy, and 10% for vision threatening retinopathy. (17) Patients of 201 

African or Caribbean descent have higher rates of retinopathy compared with Caucasians or 202 

south Asians. (18) The presence of microvascular disease is also a marker of diffuse 203 

vascular disease. Diabetic patients with retinopathy have a higher rate of atherosclerosis 204 

than diabetic patients without retinopathy. (19)  205 

Diabetic retinopathy is a leading cause of blindness in the United States. It was responsible 206 

for ≈8% of cases of legal blindness and 12% of all new cases of blindness in the United 207 

States each year in the last decade of the twentieth century (.20) However, new treatments 208 

have improved outcomes with a significantly reduced rate of severe visual impairment. 209 

Despite the increase in diabetes mellitus over the last few decades and a commensurate 210 

increase in the number of patients with diabetic retinopathy to ≈4 to 5 million people in the 211 

United States, the number of patients with diabetes mellitus with visual impairment has 212 

decreased from 26% in 1997 to ≈19% in 2011 (21) whereas the overall rate of visual 213 

impairment in the civilian population has remained stable at 9.3%. 214 

Systemic medical therapy has played an important role for microvascular disease and will 215 

be discussed later. There are 2 treatments specific to the eye, which have reduced the 216 

progression to blindness. Two clinical trials, the Early Treatment Diabetic Retinopathy 217 

Study and the Diabetic Retinopathy Study, established macular and pan-retinal 218 
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photocoagulation as primary therapy for these 2 ocular complications. (22,23) More 219 

recently, the use of injected vascular endothelial growth factor antagonists have been shown 220 

to improve outcomes in proliferative retinopathy and have come into use. (24–27) The 221 

timing, use, and role of this therapy in relation to photocoagulation is not established and 222 

will depend on the results of clinical studies. 223 

Nephropathy 224 

The pathophysiology of nephropathy in diabetes mellitus bears many similarities to 225 

retinopathy, including the development of basement membrane thickening and micron 226 

aneurysm formation. In addition, glomerular hyper filtration is associated with expansion of 227 

the extracellular matrix and the progression of tubular and glomerular sclerosis. These 228 

changes cause albuminuria. Nephropathy is defined as the loss of >500 mg/d of protein. It is 229 

preceded by microalbuminuria, defined as a loss of 30 to 299 mg/d. (28)  230 

Diabetic nephropathy is found in as many as 7% of type 2 diabetic patients at the time of 231 

their diabetes mellitus diagnosis. It occurs in ≤12% patients with type 1 diabetes mellitus by 232 

7 years, (29) and as many as 25% of patients with type 2 diabetes mellitus have evidence of 233 

nephropathy by 10 years after the diagnosis is made.30 the prevalence is significantly worse 234 

in Asia. In a study of 5549 patients with type 2 diabetes mellitus across 103 medical centers 235 

in 10 Asian nations or regions, 40% had microalbuminuria and 19% had microalbuminuria. 236 

(31) One contributor may be poor risk factor control because <12% met blood pressure goal 237 

levels, and the mean Hgb A1C was 7.8%. In 2011 in the United States, nearly 50 000 238 

patients with diabetes mellitus began treatment for renal failure and >225 000 required 239 

either dialysis or a kidney transplant. (21).  240 

Neuropathy 241 

The development of diabetic neuropathy is associated with vascular and nonvascular 242 

abnormalities. In addition to basement membrane thickening and peristyle loss, there is 243 

evidence of decreased capillary blood flow to C fibers, resulting in attenuated perfusion of 244 

the nerves and attendant endoneurial hypoxia. The neuropathy is characterized by axonal 245 

thickening and eventual loss of neurons. (32) The clinical manifestation of diabetic 246 

neuropathy can vary widely, although there are 2 major types. The most common is a 247 
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chronic, symmetrical, length-dependent sensorimotor polyneuropathy, which is associated 248 

with severity and duration of hyperglycemia. (33, 34) The pathophysiology of this subtype 249 

is similar to the other microvascular manifestations of diabetes mellitus. (35) Less common 250 

are polyneuropathies that develop at more unpredictable times during the course of diabetes 251 

mellitus that may not be symmetrical. The polyneuropathies commonly present with pain or 252 

autonomic symptoms and the course may be fluctuating. (36).  253 

Problem statement 254 

Increase Number of mortality and complications of other disease for patient who have 255 

diabetes more than non-diabetes 256 

Justification: 257 

Diabetes cause a lot of complications especially vascular complication which is very serious 258 

to patients may threat life of those patients 259 

Objectives  260 

General objectives 261 

Vascular complication of diabetic patient in Khartoum state in 2022 262 

Specific objectives  263 

1. To determine vascular complications of diabetes  264 

2. To Compare vascular complications occur in both types of diabetes  265 

3. To identify which types of diabetes cause more vascular complications  266 

 267 

 268 

        269 
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Chapter two 274 

Literature review 275 

 276 

 277 

 278 

 279 
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Literature review  280 

Adults with diabetes have an annual mortality of about 5.4 %( double the rate for non-281 

diabetic adults), and their life expectancy is decreased on average by 5-10 years. Although 282 

the increased death rate is mainly due to cardiovascular disease, deaths from non-283 

cardiovascular causes are also increased. A diagnosis of diabetes immediately increases the 284 

risk of developing various clinical complications that are largely irreversible and due to 285 

microvascular or macro vascular disease. Duration of diabetes is an important factor in the 286 

pathogenesis of complications, but other risk factors—for example, hypertension, cigarette 287 

smoking, and hypercholesterolemia—interact with diabetes to affect the clinical course of 288 

microangiopathy (37) 289 

Vascular complications are pivotal to the devastating effects of diabetes mellitus, and occur 290 

as a result of hyperglycemia engendered link between the disease and oxidative stress. In 291 

the diabetics, vascular tissues are damaged due to hyperglycemia-mediated free radicals, 292 

particularly through oxidation of essential biomolecules such as DNA, proteins and lipids in 293 

these tissues. Depending on the type of blood vessels affected, there are different categories 294 

of diabetic complications. The two major ones are micro vascular and macro vascular 295 

complications. The latter indicates damage to large blood vessels, while the former 296 

describes damage to small blood vessels. This mini-review provides some important 297 

information on vascular complications in the diabetics.(38) Term Complications 298 

The vascular complications of diabetes are classified as either microvascular (retinopathy, 299 

nephropathy, and neuropathy) or macro vascular, which includes coronary artery, peripheral, 300 

and cerebral vascular disease. The microvascular complications can develop within 5 years 301 

of the onset of T1D, but infrequently develop before the onset of puberty. Clinically 302 

significant macro vascular complications are virtually never seen until adulthood. 303 

Intensive glycemic control decreases the risk of microvascular disease, retinopathy, 304 

nephropathy and neuropathy, and macro vascular disease.89 In addition to hyperglycemia, 305 

several other modifiable risk factors contribute to and influence the risk of vascular 306 

complications. Use of tobacco considerably increases the risk of onset and progression of 307 

nephropathy and macro vascular disease.90 Hypertension, likewise, is associated with 308 



7 
 

increased risk and rate of progression of retinopathy, nephropathy, and macro vascular 309 

disease. Dyslipidemia contributes to the risk of macro vascular disease, nephropathy, and 310 

retinopathy. A family history of hypertension or nephropathy increases the risk of 311 

nephropathy. 312 

Development of diabetic complications is insidious, but can usually be detected years 313 

before the patient evidences symptoms or organ function is impaired. Systematic screening 314 

can detect abnormality at an early stage when intervention to arrest, reverse, or retard the 315 

disease process will have the greatest impact. Diabetic retinopathy is rare before the onset 316 

of puberty or in patients who have had T1D for less than 5 years. Therefore, annual dilated 317 

retinal examinations should begin 3 to 5 years after diagnosis after the child is ≥10 years 318 

old.38 Temporary rapid progression of retinopathy may occur when metabolic control 319 

drastically improves; in these circumstances retinal examinations should be performed more 320 

frequently. 321 

Renal disease is first detected by persistent albuminuria. After 5 years of diabetes and age 322 

≥10 years, an annual screening measurement of urine albumin and creatinine concentrations 323 

should be performed to detect microalbuminuria. Several methods can be used to screen for 324 

microalbuminuria. The most convenient and, therefore, preferred method is to measure the 325 

albumin-to-creatinine ratio in a random spot urine specimen. First-void collections on 326 

arising in the morning avoid the confounding effect of increased albumin excretion induced 327 

by upright posture. Timed collections, either 24-hours or timed overnight, are more accurate 328 

but less convenient than spot samples. Albumin excretion is transiently elevated by 329 

hyperglycemia, exercise, and febrile illness. Because of marked day-to-day variability in 330 

albumin excretion, microalbuminuria should be confirmed in at least two of three 331 

collections over a 3- to 6-month period to establish the diagnosis of diabetic nephropathy 332 

before instituting treatment.91 In contrast to the recommendations for T1D in children, 333 

monitoring lipids, urinary albumin excretion, and screening eye examinations should begin 334 

at diagnosis in T2D.15 335 

 336 
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Although sensitive cardiovascular testing may detect subtle autonomic abnormalities in 337 

some adolescents with diabetes, they tend to be transient and are of unknown clinical 338 

importance. Neurologic and circulatory complications of diabetes are seldom clinically 339 

significant in the pediatric and adolescent population 340 

 Diabetic Retinopathy 341 

Definition 342 

Retinal vascular complication of diabetes mellitus; classified into non proliferative diabetic 343 

retinopathy (NPDR) and proliferative diabetic retinopathy (PDR). 344 

Epidemiology 345 

Leading cause of blindness in US population aged 20–64 years old. 346 

Insulin-Dependent Diabetes (Type I) 347 

Juvenile onset, usually occurs before 30 years of age; most patients are free of retinopathy 348 

during first 5 years after diagnosis; 95% of patients with insulin-dependent diabetes mellitus 349 

(IDDM) get DR after 15 years; 72% will develop PDR and 42% will develop clinically 350 

significant macular edema (CSME); severity worsens with increasing duration of diabetes 351 

mellitus. 352 

Non-Insulin-Dependent Diabetes (Type II) 353 

Adult onset, usually diagnosed after 30 years of age; more common form (90%) with 354 

optimal control without insulin; DR commonly exists at the time of diagnosis (60%) in non-355 

insulin-dependent diabetes mellitus (NIDDM) with 3% having PDR or CSME at diagnosis 356 

of diabetes; 30% will have retinopathy in 5 years and 80% in 15 years. Risk of DR 357 

increases with hypertension, chronic hyperglycemia, renal disease, hyperlipidemia, and 358 

pregnancy. 359 

Symptoms 360 

Asymptomatic, may have decreased or fluctuating vision. Advanced retinopathy can lead to 361 

complete blindness. 362 
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Signs 363 

Non proliferative Diabetic Retinopathy 364 

Grading of NPDR  and risk of progression to PDR depend on the amount and location of 365 

hard and soft exudates, intra retinal hemorrhages, micro aneurysms (MA), venous beading 366 

and loops, and intra retinal microvascular abnormalities (IRMA). Cotton-wool spots, dot 367 

and blot hemorrhages, posterior sub capsular cataracts, and induced myopia/hyperopia 368 

(from lens swelling due to high blood sugar) are common; may have macular edema, which 369 

can be clinically significant (CSME); usually bilateral 370 

 371 

 372 

 373 

 374 

 375 

 376 

 377 

 378 
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 382 

Chapter three 383 

Methodology 384 

 385 

 386 

 387 

 388 
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Methodology: 389 

Check list study was conducted among diabetic patients who development vascular 390 

complication in Omdurman Teaching Hospital  is one of governmental hospital located in 391 

Omdurman near west shohader market,is east housh Khalifa ,south Omdurman children 392 

hospital and north busta market. from 8/3/2022 to 11/20/2022. A sample random sampling 393 

methods was used Data was collected using retrospectives checklist. 394 

Study design 395 

We are used retrospective study  396 

Study Area:  397 

Data was collected at Omdurman Hospital one of the oldest hospital in Sudan affiliated to 398 

the Sudanese Ministry of Health. In Omdurman locality. 399 

 Study Population  400 

The study was done to these diseases both type one and type two, who developed vascular 401 

complications.  402 

3.3.1 Inclusion Criteria   403 

324 Diabetes patients (type one and two). Who developed vascular complications  404 

Exclusion: 405 

Was exclude not Sudanese people and Diabetic patients not have complication   406 

3.4 Sample Size: 407 

The sample size was calculated by the following formula at the confidence level of 95% and 408 

degree of precision 0.05 409 

 410 
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𝑛 =
N

1 + 𝑁𝑒2
 411 

Description: 412 

n = required sample size 413 

e = margin of error at 5% (standard value of 0.05) 414 

N=total population  415 

3.5 Data Collection: 416 

Data collected using check list 417 

3.6 study duration: 418 

This study was conducted between 8/3/2022 to 11/20/2022 419 

3.7 Statistical Analysis: 420 

Analysis was calculated by using SPSS 421 

 422 

Ethical approval was obtained from ethical committee of NAPATA COLLAGE.  423 

 424 

 425 

 426 

 427 

 428 

 429 

 430 
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 432 

 433 

 434 

Chapter four 435 

Statistical analysis: 436 

 437 

 438 

 439 

 440 

 441 
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Statistical analysis: 442 

Data was coded and entered using SPSS program version 20. A suitable 443 

statistical test was used. Quantitative data was expressed as the mean-standard 444 

deviation (SD). Chi-squire Test was used to determine differences in complications 445 

and qualitative variables, Person’s correlation test compare between 2 groups as 446 

regards quantitative variables. A value of P<0.05 was considered statistically 447 

significant. 448 

 449 

 450 

 451 

 452 

 453 

 454 

 455 
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RESULTS 456 

Significant differences between the 2 groups to word high the mean of DM in type 457 

two with (2.0 ± 2.05) with (0.3) difference , this mean difference impose the increase in 458 

DM all over in  type two  than the type one group. 459 

Although there is a significant differences to word age onset al over the two groups 460 

that enhance deal of DM to word type one group with the age. 461 

Baseline Characteristics 462 

A total of 324 patients completed the protocol (163 patients of diabetes (type one) 463 

and 161 of non-diabetes (type two). 464 

The baseline characteristics of the study population are shown in (Table 1, 4). 465 

Significant differences were observed between the 2 groups with respect to 466 

demographic and clinical data, including age and gender (table 1).  467 

 468 

 469 

 470 

 471 

 472 

 473 

 474 

 475 

 476 
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Table 1: Comparison between type two group and type one group regarding 477 

age and gender  478 

 479 

 

Type 

two 

Type 

one Test 

value 

P-

val

ue 

Si

g. 
No. = 

161 

No. = 

163 

Ag

e 

Mean 

SD 

55.76 

± 

13.77 

51.72 

± 

12.11 

2.801

* 

0.00

5 

H

S 

Rang

e 

19 – 

87 

22 – 

80 

Se

x 

Fema

le 

85 

(52.8

%) 

77 

(47.2

%) 
73.60

4* 

0.00

0 

H

S 

Male 

76 

(47.2

%) 

86 

(52.8

%) 

 480 

 481 

 482 

 483 

 484 

 485 
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Table 2: Comparison between type two group and type one group regarding 486 

basic clinical data and medication 487 

 488 

 

Ty

pe 

tw

o 

Ty

pe 

on

e 

Test 

valu

e 

P-

val

ue 

Si

g. 

No. 

= 

161 

No. 

= 

163 

Ag

e 

at 

on

set 

 

Mean±

SD 

26.0

1 ± 

13.4

0 

5.36 

± 

3.20 

19.12

6* 

0.0

00 

H

S 

Range 11 

– 

56 

0  – 

10 

D

M 

Mean±

SD 

2.14  

± 

0.53 

1.18  

± 

0.44 17.22

5* 

0.0

00 

H

S 

Range 
2 – 

3 

1 – 

3 

 489 

 490 

 491 

 492 



16 
 

Complications:  493 

 494 

Participants determine alto of complications included in table(3), 495 

(Retinopathy, Nephropathy, Hypertension,  Arrhythmia, Ischemia, DKA, MI, 496 

IHD, Renal failure, Erectile dysfunction, lower limb amputation, CHF, 497 

Numberless, Exophthalmos, Interdigital  infection). 498 

 499 

 500 

 501 

 502 

 503 

 504 

 505 

 506 

 507 

 508 

 509 

 510 

 511 
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         Table 3: Descriptive statistics of Complications 512 

No 
 

Frequency Percent Valid Percent Cumulative 

Percent 

1 Retinopathy 118 24.4 24.4 24.4 

2 Nephropathy 108 22.3 22.3 45.0 

3 Hypertension 146 30.2 30.2 75.2 

4 Arrhythmia 4 .8 .8 76.0 

5 Ischemia 3 .6 .6 76.7 

6 DKA 40 8.3 8.3 84.9 

7 MI 24 5.0 5.0 89.9 

8 IHD 27 5.6 5.6 95.5 

9 Erectile disjunction 2 .4 .4 97.5 

10 lower limp 

amputation 
2 .4 .4 97.9 

11 CHF 3 .6 .6 98.6 

12 Numbness 2 .4 .4 99.0 

13 Exophthalmos 3 .6 .6 99.6 

14 Interdigital  

infection 
2 .4 .4 100.0 

Total 484 100.0 100.0  

 513 

 514 
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The most three common complication according to patient's answers were 515 

included in (Hypertension) with (30.2%), and (24.4%) for (Retinopathy), followed by 516 

(Nephropathy) (22.3% 517 

Table 4: Complications differences  518 

 Descriptive 

statistics 

Test value• P-value Sig. 

Complications  Mean SD 
4.05 ± 3.23 

1006.9 0.000 HS 

Range 
1 – 15 

              Significant differences observed when chi-squire test used to determine Complications. 519 

DM:  520 

Patients'' DM duration distributed on three  level (less than 10 concluded 521 

46.3%, 10-25 with 41% and more than 25 12.75%, frequency in table (5) with 522 

1.6 of mean with 0.67 Sd. 523 

 524 

 525 

 526 

 527 

 528 

 529 

 530 

 531 

 532 
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Table 5: Descriptive statistics of DM 533 

Duration of DM 

 Freque

ncy 

Perc

ent 

Me

an 

Mo

de 

St

d. 

D 

Ran

ge 

Val

id 

Le

ss 

tha

n 

10 

150 46.3 

1.6

6 
2 

 

 

 

0.

69 

 

 

 

2 

10-

25 
133 41.0 

Mo

re 

tha

n 

25 

41 12.7 

Tot

al 
324 100.0 

 534 

Correlation of DM with other variables: 535 

As it's shown in (tables 3, 4), DM at baseline of study in both groups significantly affected 536 

by age nor sex and age onset.  537 

Which means DM symptoms were more in both group (fig 5, table 6). Positive correlation when there 538 

is increase in age on set there is an increase in DM and vice versa. 539 

 540 

 541 
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       Table 6: Correlation of DM with age, in type one group 542 

 

DM  

R P-value 

Age 0.150 0.056 

Sex  0.060 0.448 

Age onset 0.362* 0.000 

Table 7: Correlation of DM with age, Sex and Age onset in type two group 543 

 
DM 

R P-value 

Age 0.151 0.056 

Sex  
0.016 0.845 

Age onset 0.187* 0.017 

Correlation of DM among the sample  544 

Used Regression test to determine correlation of DM (with age onset. as the result on table below 545 

positive (R) correlation gets (0.6) ranged in the medial level of correlation (3-7), when the impact of 546 

onset is (36%) on DM as it in (R2) 547 

 548 

 549 

 550 

 551 

 552 

 553 

 554 
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ANOVAa   

Model Su

m 

of 

Sq

uar

es 

D

f 

M

ea

n 

S

qu

ar

e 

F S

i

g

. 

R R

2 

1 Reg

ressi

on 

23

76

9.4

6 

1 23

76

9.

4 

1

8

5

.

7 

.

0

0

0 

0

.

6

0

5 

0

.

3

6

6 

Resi

dual 

41

21

4.3

4 

3

2

2 

12

7.

99

5 

    

Tota

l 

64

98

3.8

1 

3

2

3 

     

a. Dependent Variable: age at onset   

b. Predictors: (Constant), Duration of DM   
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 557 
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 562 

Chapter five 563 

Discussion 564 

 565 
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 567 
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Discussion  569 

A total of 324 patients completed the protocol (163 patients of diabetes (type one) 570 

and 161 of diabetes (type two). 571 

Complications are reveals as following: 572 

Hypertension reveal 146(30.2%) from all vascular complications we maintained in our research 573 

which is the most common cause vascular complication. 574 

Retinopathy 188 (24.4%) from all vascular complications we maintained in our research which is 575 

second most complication. 576 

Nephropathy 108(22, 3%) from all vascular complications we maintained in our research which is 577 

third most complication. 578 

DKA, IHD, MI which cause (8.3%, 5.6%, 5%) respectively. 579 

Erectile dysfunction, lower limp amputation, numbness, interdigital infection each cases (4.0%). 580 

CHF, exophthalmos each causes (3.0%).  581 

More than 29 million Americans, or nearly 10% of the United States population, have 582 

diabetes mellitus (2) the prevalence of diabetes mellitus increased significantly from 1980 583 

to 2012 and associated closely with an increase in the number of overweight and obese 584 

persons. (3,4) Of >660 000 patients in the National Health Interview Survey, the prevalence 585 

of diabetes mellitus in the United States increased from 3.5 per 100 persons in 1990 to 8.3 586 

per 100 persons in 2012.4 Those who were Hispanic or with a high school education or less 587 

had a significantly greater rate of developing diabetes mellitus. Notably, over just the last 4 588 

years of the survey, the incidence of new diabetes mellitus decreased from a peak of 8.8 per 589 

1000 persons to 7.1 per 1000 persons, but the prevalence remained stable at 8.3 per 100 590 

persons. Similarly, in the Framingham study, incidence of diabetes mellitus, although 591 

markedly elevated compared with observations from the 1970s, has recently stabilized, 592 

despite the increasing population weight burden (.3) More recent work has implicated novel 593 

genetic associations and suggest future translational research targets in the understanding of 594 

this disease. (5, 6). 595 

The increasing prevalence of diabetes mellitus extends beyond the United States and is a 596 

global phenomenon. The Global Burden of Metabolic Risk Factors of Chronic Diseases 597 

Collaborating Group estimates that the prevalence of diabetes mellitus increased from 153 598 
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million in 1980 to 347 million in 2008.7 The highest prevalence of diabetes mellitus is in 599 

Oceania, North Africa, the Middle East, and the Caribbean, each with an age-standardized 600 

prevalence of diabetes mellitus of 21% to 25% in men and 21% to 32% in women .(7) 601 

Improvement of economic conditions, better living standards, and adoption of the adverse 602 

lifestyle habits of wealthier nations has levied a cost in terms of disease prevalence. For 603 

example, in China, the prevalence of diabetes mellitus increased from 2.3% in 1994 to 9.7% 604 

in 2008. The geographic distribution of diabetes mellitus in China closely follows the per 605 

capita gross regional product, with higher gross regional products associated with a higher 606 

prevalence of diabetes mellitus .(8) In addition, the prevalence of diabetes mellitus is 607 

growing faster in urban compared with rural settings. This pattern has been noted in West 608 

African populations (9) and India (10) as well. Thus, as economic development continues, it 609 

is likely that the global diabetes mellitus pandemic will worsen. 610 

Along with a greater prevalence of diabetes mellitus comes a heightened risk of vascular 611 

disease, which affects the microvasculature, arteries, and veins. This review will discuss the 612 

impact of diabetes mellitus on these circulatory components, making clear the importance 613 

of vascular disease in diabetes mellitus. 614 

Microvascular Disease 615 

There are 3 major manifestations of microvascular disease, retinopathy, nephropathy, and 616 

neuropathy that will be reviewed. 617 

 618 

 619 

 620 

 621 

 622 

 623 

 624 
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Retinopathy 625 

Microvascular disease is strongly associated with hyperglycemia. Over the range of chronic 626 

hyperglycemia commonly seen in practice, there is an 11-fold increase in retinopathy 627 

compared with a 2-fold increase in coronary artery disease.(11) Despite the importance of 628 

hyperglycemia, some patients may develop early evidence of retinopathy as long as 7 years 629 

before the development of frank type 2 diabetes mellitus, indicating a contribution of 630 

insulin resistance. In addition to severity of hyperglycemia and duration of diabetes mellitus, 631 

other factors associated with retinopathy include hypertension, smoking, and dyslipidemia. 632 

These and other pathophysiologic mechanisms, including insulin resistance and 633 

inflammation, may contribute to the microvascular disease process. (12)  634 

The earliest histopathologic sign of diabetes mellitus–related retinopathy is a loss of 635 

sericites. Peristyles wrap around the arteriolar and capillary endothelial cells and participate 636 

in maintenance of capillary tone, growth, and resistance to damage from oxidative 637 

stress .(13,14) The disease is then marked by basement membrane thickening, endothelial 638 

cell permeability, and the formation of micro aneurysms. (15) Broadly, there are 2 types of 639 

retinopathy, non-proliferative (background) and proliferative. In non-proliferative 640 

retinopathy, patients may develop dot hemorrhages, which are small hemorrhages in the 641 

middle of the retina surrounded by hard lipid exudates. Retinal edema also may be seen. 642 

Proliferative retinopathy is the development of neovascularization on the retina, which can 643 

be complicated by vitreous hemorrhage. These latter changes, without treatment, can lead to 644 

vision impairment. 645 

In an analysis of the National Health and Nutrition Survey, the prevalence of retinopathy in 646 

the diabetic population was 28.5%, and 4.4% of the total had threatened loss of vision. Male 647 

sex, higher glycosylated hemoglobin levels, longer duration of diabetes mellitus, higher 648 

blood pressure, and use of insulin all were associated with developing retinopathy (.16) In a 649 

pooled analysis of 35 studies of diabetic people, collected from 1980 to 2008 from around 650 

the world, the prevalence among those 20 to 79 years old was 35% for any retinopathy, 7% 651 

for proliferative retinopathy, and 10% for vision threatening retinopathy. (17) Patients of 652 

African or Caribbean descent have higher rates of retinopathy compared with Caucasians or 653 

south Asians. (18) The presence of microvascular disease is also a marker of diffuse 654 
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vascular disease. Diabetic patients with retinopathy have a higher rate of atherosclerosis 655 

than diabetic patients without retinopathy. (19)  656 

Diabetic retinopathy is a leading cause of blindness in the United States. It was responsible 657 

for ≈8% of cases of legal blindness and 12% of all new cases of blindness in the United 658 

States each year in the last decade of the twentieth century (.20) However, new treatments 659 

have improved outcomes with a significantly reduced rate of severe visual impairment. 660 

Despite the increase in diabetes mellitus over the last few decades and a commensurate 661 

increase in the number of patients with diabetic retinopathy to ≈4 to 5 million people in the 662 

United States, the number of patients with diabetes mellitus with visual impairment has 663 

decreased from 26% in 1997 to ≈19% in 2011 (21) whereas the overall rate of visual 664 

impairment in the civilian population has remained stable at 9.3%. 665 

Systemic medical therapy has played an important role for microvascular disease and will 666 

be discussed later. There are 2 treatments specific to the eye, which have reduced the 667 

progression to blindness. Two clinical trials, the Early Treatment Diabetic Retinopathy 668 

Study and the Diabetic Retinopathy Study, established macular and pan-retinal 669 

photocoagulation as primary therapy for these 2 ocular complications. (22,23) More 670 

recently, the use of injected vascular endothelial growth factor antagonists have been shown 671 

to improve outcomes in proliferative retinopathy and have come into use. (24–27) The 672 

timing, use, and role of this therapy in relation to photocoagulation is not established and 673 

will depend on the results of clinical studies. 674 

Nephropathy 675 

The pathophysiology of nephropathy in diabetes mellitus bears many similarities to 676 

retinopathy, including the development of basement membrane thickening and micron 677 

aneurysm formation. In addition, glomerular hyper filtration is associated with expansion of 678 

the extracellular matrix and the progression of tubular and glomerular sclerosis. These 679 

changes cause albuminuria. Nephropathy is defined as the loss of >500 mg/d of protein. It is 680 

preceded by microalbuminuria, defined as a loss of 30 to 299 mg/d. (28)  681 

 682 
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Diabetic nephropathy is found in as many as 7% of type 2 diabetic patients at the time of 683 

their diabetes mellitus diagnosis. It occurs in ≤12% patients with type 1 diabetes mellitus by 684 

7 years, (29) and as many as 25% of patients with type 2 diabetes mellitus have evidence of 685 

nephropathy by 10 years after the diagnosis is made.30 the prevalence is significantly worse 686 

in Asia. In a study of 5549 patients with type 2 diabetes mellitus across 103 medical centers 687 

in 10 Asian nations or regions, 40% had microalbuminuria and 19% had microalbuminuria. 688 

(31) One contributor may be poor risk factor control because <12% met blood pressure goal 689 

levels, and the mean Hgb A1C was 7.8%. In 2011 in the United States, nearly 50 000 690 

patients with diabetes mellitus began treatment for renal failure and >225 000 required 691 

either dialysis or a kidney transplant. (21).  692 

Neuropathy 693 

The development of diabetic neuropathy is associated with vascular and nonvascular 694 

abnormalities. In addition to basement membrane thickening and peristyle loss, there is 695 

evidence of decreased capillary blood flow to C fibers, resulting in attenuated perfusion of 696 

the nerves and attendant endoneurial hypoxia. The neuropathy is characterized by axonal 697 

thickening and eventual loss of neurons. (32) The clinical manifestation of diabetic 698 

neuropathy can vary widely, although there are 2 major types. The most common is a 699 

chronic, symmetrical, length-dependent sensorimotor polyneuropathy, which is associated 700 

with severity and duration of hyperglycemia. (33, 34) The pathophysiology of this subtype 701 

is similar to the other microvascular manifestations of diabetes mellitus. (35) Less common 702 

are polyneuropathies that develop at more unpredictable times during the course of diabetes 703 

mellitus that may not be symmetrical. The polyneuropathies commonly present with pain or 704 

autonomic symptoms and the course may be fluctuating. (36).  705 

Adults with diabetes have an annual mortality of about 5.4 %( double the rate for non-706 

diabetic adults), and their life expectancy is decreased on average by 5-10 years. Although 707 

the increased death rate is mainly due to cardiovascular disease, deaths from non-708 

cardiovascular causes are also increased. A diagnosis of diabetes immediately increases the 709 

risk of developing various clinical complications that are largely irreversible and due to 710 

microvascular or macro vascular disease. Duration of diabetes is an important factor in the 711 

pathogenesis of complications, but other risk factors—for example, hypertension, cigarette 712 
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smoking, and hypercholesterolemia—interact with diabetes to affect the clinical course of 713 

microangiopathy (37) 714 

Vascular complications are pivotal to the devastating effects of diabetes mellitus, and occur 715 

as a result of hyperglycemia engendered link between the disease and oxidative stress. In 716 

the diabetics, vascular tissues are damaged due to hyperglycemia-mediated free radicals, 717 

particularly through oxidation of essential biomolecules such as DNA, proteins and lipids in 718 

these tissues. Depending on the type of blood vessels affected, there are different categories 719 

of diabetic complications. The two major ones are micro vascular and macro vascular 720 

complications. The latter indicates damage to large blood vessels, while the former 721 

describes damage to small blood vessels. This mini-review provides some important 722 

information on vascular complications in the diabetics.(38) 723 
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Chapter six 738 

Conclusion and recommendation 739 
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Conclusion and recommendations 745 

Conclusion 746 

Over all the occurrence of vascular complications among diabetes is very high in both types and its 747 

occurrence is strong related to gender and age.  748 

High prevalence of vascular complications was observed in the Omdurman hospital. Simple, 749 

effective and easily available tools may suffice to screen for the complication facilitating early 750 

diagnosis and referral.  751 

Recommendation 752 

According to our rearch result We recommend the healthcare minister of sudan to macke 753 

mor center of DM in every district in order to all diabetic patients to monitor their illness at 754 

least monthly and follow all WHO recommends by make a commitment to managing 755 

diabetes, don’t smoke keep your pressure and cholesterol under control ,take care of your 756 

teeth and consider daily aspirin and  weight reduction, routine investigations and seeking 757 

for treatment to prevent complications. Health mesentery affords diabetes center and 758 

educate patients have diabetes how care their self  . 759 

Limitation of the study 760 

Our study has the following limitations; first, the study was retrospective using check list 761 

and couldn’t identify causality. Second, the study was conducted in only one hospital. Third, 762 

an obvious limitation of the review was the retrospective nature of the included studies, and 763 

with the majority being reported online (possible sampling bias). Again in the review, we 764 

have not used other databases such as CINAHL, EMBASE, PsycInfo, and COCHRANE. 765 
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Annexes: 926 

The city is located in heart of Sudan at confluence of the White Nile and Blue Nile where 927 

the two rivers unite to form the river Nile. The confluence of the two rivers creates a unique 928 

effect.as they join each river retains its own color. These colors are more visible in the flood 929 

season. 930 

The state lies between longitudes 31.5 to 34E and latitudes 15 to 16 N . it is surrounded by 931 

river Nile state in the North –east , in the east and southeast by the estates of 932 

Kassala  ,Qadarif and white Nile state and in the west by North Kurdufan.       933 
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