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Abstract-  

Today the incidence of diabetes mellitus is increasing devastatingly, and cataracts are one of the most common 

causes of visual impairment. Advances in cataract surgery techniques and instruments have generally improved 

outcomes. However, surgery may not be safe or effective for certain people with preexisting retinal disease or 

vision loss. Functional vision is essential in our everyday vision. Different tasks in our daily lives use different 

parts of the visual system, which reflects our perspective in real-world situations where we need to see both small, 

high-contrast and large, low-contrast images. This review article addresses different aspects related to cataracts in 

people with diabetes. Most cataracts are caused by the aging of the eye lens, which continues to grow throughout 

life as new lens fibers continue to be laid down in the lens of the eye rather than replacing existing ones. It is 

maintained by many interdependent factors that contribute to optical homogeneity.  
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Introduction-  

The implantation of an intraocular lens (IOL) during cataract surgery is one of the most popular surgical procedures 

worldwide. According to the World Health Organization, 32 million cataract operations will be worldwide in 2020. 

Following cataract surgery, mono-focal, multifocal, accommodating, and extended-depth-of-focus (EDOF) IOL 

options are currently available [1]. 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                               © 2024 IJCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-2882 

IJCRT24A3208 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org k189 
 

Since conventional mono-focal IOLs can only focus a patient's vision at one distance (either distant or near), 

patients who receive mono-focal IOLs frequently need to wear glasses after surgery to enhance their near or 

intermediate vision. 1 Multifocal IOLs are made to divide incident light into two or more points of focus; however, 

these IOLs are constrained by the need to balance the focused and out-of-focus images while minimizing optical 

aberration [2]. 

Multifocal IOLs are linked to glare or halos despite the benefit of improved near vision and independence from 

glasses. 3–5 to provide clear vision over a wide range of distances, accommodating IOLs dynamically alters the 

eye's dioptric power. The prevalence of obesity, urbanization, aging, sedentary lifestyles population growth all 

contribute to an increase in diabetes mellitus cases. In 2000, it was estimated that 2.8% of people worldwide had 

diabetes; by 2030, that number is predicted to rise to 4.4%. According to projections, there will be 366 million 

people with diabetes mellitus worldwide by 2030, up from 171 million in 2000 [3]. 

 

 

Figure Number 01- Cataract Condition  

 

Cataracts remain the leading cause of blindness worldwide, affecting approximately 18 million people.2 Because 

cataracts develop at an early age and are two to five times more common in people with diabetes, vision loss affects 

the working population. 3, 4 Overall, it is estimated that up to 20% of all cataract surgeries are performed on people 

with diabetes. A Wisconsin study found that the 10-year cumulative incidence of cataract surgery was 27% for 

those with early-onset diabetes and 44% for those with early-onset disease. Share the same favorable results. Some 

studies have reported that cataract surgery may have side effects such as progression of retinopathy, vitreous 

hemorrhage, iris neovascularization, and decreased or lost vision.8-10 Complications with an emphasis on clinical 

aspects [4, 5].   

 

Functional vision- 

Functional vision is our everyday vision. Different tasks in our daily life use different parts of the visual system. 

This reflects our perspective in real-world situations where we need to see both small, high-contrast images and 

large, low-contrast images. Our perception, the health of our visual system, and the processing function of our 
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brain all play an important role in how well we see the world. I am particularly interested in how well it converts. 

This is how our eyes and brains work to transform images into visuals. The retina/brain system filters images into 

different sizes and contrast levels. At the cortical level, many properties come into play that influence the final 

processing of visual information [6-10].   

 

Figure Number 02 - The mechanism of healthy vision 

 

These include attention, anticipation, memory, discrimination, and other perceptual-cognitive properties. 

Examining the complexity of the visual system makes it easy to see how the quality of input influences the quality 

of the visual experience. The canal model describes how different visual cells or canals process different aspects 

of vision, such as color, size, shape, contrast, and movement. Each visual channel collects different information 

about these different aspects of vision and transmits them separately to the brain. processed in the brain and 

assembled into a complete image [11]. 

Everything we see is resolved into a series of spatial frequencies or channels. Channels are size-selective. Our 

visual system uses these different channels to see in high and low-contrast situations. Our vision is a combination 

of all these channels. The channels used to see letters in the 20/20 vision test may differ from those used to see 

things in everyday life. Since these channels are independent, the sensitivity of each channel must be tested 

separately to determine how well objects of various sizes are seen [12].   

 

Etiology-  

Most cataracts are caused by aging of the eye lens. The lens is unusual in that it is one of the few structures in the 

body that continues to grow throughout life, as new lens fibers continue to be laid down in the lens of the eye, not 

replacing existing ones. A lens' clarity is maintained by many interdependent factors that contribute to its optical 

homogeneity. This includes its microscopic structure and chemical composition. With age, a tan pigment gradually 

accumulates on the inside of the lens, reducing light transmission. There are also structural changes in the lens 
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fibers that disrupt the regular structure and arrangement of fibers required to maintain optical clarity. Extrinsic 

factors associated with cataract formation vary due to socioeconomic and geographic differences [13, 14]. 

A variety of factors appear to be important in developing countries, including malnutrition, acute dehydration at 

an early age, and excessive UV exposure. Cataracts are common in young adults in many developing countries. It 

is commonly associated with atopic disease and its treatment, and diabetes. Other causes of cataracts include 

various forms of trauma (direct penetration, crushing, radiation, electrical or metabolic), and congenital defects. 

This overview is for age-related cataracts only [15, 16]. 

 

Risk factors for Cataracts in Diabetes-  

One of the earliest complications of diabetes mellitus is cataracts. According to research by Klein et al3 and others, 

people with diabetes mellitus have a 2–5 times higher risk of developing cataracts than people without the disease; 

for diabetics under 40, this risk may be as high as 15–25 times. 16 It has been suggested that impaired fasting 

glucose (IFG), a pre-diabetic condition, is a risk factor for the onset of cortical cataracts. 17 In a study from Iran, 

Janghorbani and Amini18 assessed 3,888 type 2 diabetic patients who had no cataracts at their initial visit and 

found that, after a mean follow-up of 3.6 years, there was a rate of cataract formation of 33.1 per 1000 person-

years of observation [17, 18]. 

 

Prevention of Cataracts-  

Non-enzymatic glycation of lens proteins, oxidative stress, and activated polyol pathways all appear to play a role 

in the development of diabetic cataracts. It would be premature to recommend a wide range of drugs in humans 

even though they have shown promise in preventing cataracts in animal models, including glycation inhibitors like 

Aspirin, Ibuprofen, Aminoguanidine, and Pyruvate, antioxidants like Vitamin C, Vitamin E, Carotenoids, Trolox, 

and Hydroxytoluene, and aldose reductase inhibitors like Zenarestat, Eplarestat, Imirestat [19-22]. 

 

Complications- 

Extracapsular surgery using small incisions is safer than previous techniques, but complications still occur. The 

posterior capsule can rupture during surgery, which can result in the loss of some or all of the nucleus of the 

posterior segment. However, vitreous prolapse in the anterior segment is more common. Prolapsed vitreous should 

be carefully and carefully removed from the area of the incision and the lens implantation site. Posterior capsular 

rupture (with or without vitreous loss) has been reported in 2% to 4% of surgeries [23].  

Capsular rupture is associated with an increased incidence of infected endophthalmitis, cystoid macular edema, 

and retinal detachment. Patients should be aware that some complications can result in loss of functional vision in 

the operated eye. Most surgeons estimate the risk to be around 0.1%, mainly due to three specific complications: 

infectious endophthalmitis, choroidal or suprachoroidal hemorrhage, and retinal detachment. This is of course 

especially important if the other eye does not have a useful field of view. Endophthalmitis remains a major problem 
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in developing countries. The regular occurrence of sporadic or clustered cases in mass cataract surgery 'camps' 

remains a challenge for involved organizations [24].  

 

Cataract Surgery  

Overall, cataract surgery in diabetic patients is more complicated. Phacoemulsification is associated with better 

visual outcomes, less inflammation, and less need for capsulotomy compared with extracapsular cataract surgery. 

In patients with diabetes, corneal hypoesthesia may occur. Common. Special care should be taken to protect the 

corneal epithelium during surgery. Corneal abrasions during or after surgery may heal slowly and lead to recurrent 

corneal erosions. Surgery through small incisions can minimize further loss of corneal sensation. Therefore, a 

posterior chamber intraocular lens (IOL) should be used whenever possible [25].  

If the pupil is small preoperatively, it can be enlarged during cataract surgery using intracameral atropine and 

epinephrine cataract surgery, multiple sphincterotomies, dilated pupils, or a mechanical iris retractor. Peripheral 

retinal vision is improved with postoperative generous anterior capsulotomy and thorough cortical cleansing. an 

anterior capsulotomy is more common in diabetics, so the size of the capsulorhexis should be larger than usual and 

smaller than the diameter of the IOL optic to prevent opacification of the posterior capsule [26].   

 

Figure Number 03 – The steps of cataract surgery 

 

After surgery, it will be easier to diagnose and treat peripheral retinal pathology if the optic has a large diameter 

(6.0 mm or greater). Surgery time, the likelihood of intraoperative complications-, and postoperative inflammation 

are all impacted by the surgeon's skill. Longer and more difficult cataract procedures carry a higher risk of 

retinopathy progression and ensuing visual impairment. 

In diabetic eyes, it is wise to take every precaution to reduce surgical trauma [27].  

Patients with diabetes had a higher incidence of photic retinopathy during cataract surgery than patients without 

diabetes. They recommended that surgeons take the necessary precautions because diabetic patients may be more 

susceptible to phototoxic injury [28]. 
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Combined cataract surgery and vitrectomy- 

Numerous studies on combining cataract and vitrectomy surgery in diabetic patients have been conducted as a 

result of improvements in vitreoretinal and cataract surgical techniques. While cataracts frequently coexist in 

diabetic patients undergoing vitrectomy, lens opacities frequently worsen after vitrectomy. Combined surgery is 

comparable to sequential surgery and is safe and effective in terms of final visual outcomes [29].  

A second operation can be avoided and surgical interventions in patients who are likely to need multiple procedures 

can be made simpler and more rapid with careful patient selection and the combination of the two procedures [30]. 

 

 

Figure Number 04 - Diagrammatic view of a vitrectomy 

 

70-72 Numerous studies have suggested that the vitreoretinal interface plays a role in the development of persistent 

CSME after laser photocoagulation and have shown that combined surgery, when indicated, significantly improves 

anatomic and visual outcomes. 73-75 The choice of patient is essential for a successful outcome after combined 

procedures. After vitrectomy, patients over 60 are more likely to develop progressive lens opacification. Patients 

with cataracts that prevent membrane dissection or those with preexisting cataracts who are likely to experience a 

visual loss due to cataract progression in the next two years may benefit from combined surgery. Younger patients 

with little preoperative lens opacity may benefit from lens removal, while those with active rubeosis and severe 

traction and ischemia are less suitable candidates [31, 32] 

 

Effect of cataract on other parts-  

Effect of cataract surgery on retinopathy- 

Numerous studies have been conducted on whether cataract surgery affects diabetic retinopathy. Although the 

progression of diabetic retinopathy after intracapsular (ICCE) and extracapsular (ECCE) cataract extractions is 

well documented, the efficacy of phacoemulsification remains controversial. Some studies have shown similar 

trends for the progression of diabetic retinopathy after phacoemulsification, while others have reported no 

significant changes [33].  
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These discrepancies may result from different criteria used to define the progression of diabetic retinopathy. Many 

authors believe that cataract surgery indeed independently influences the progression of diabetic retinopathy, while 

others believe that the natural history of the disease itself is more important than the effect of surgery [34]. 

Onset and progression of diabetic retinopathy in a retrospective study. Their data suggested that diabetic 

retinopathy was associated with male gender, disease duration, and poor glycemic control. Progression of 

preexisting diabetic retinopathy is associated with poor glycemic control. This study is limited by its retrospective 

character, a relatively small number of cases, and its inability to distinguish the natural course of the disease from 

the effects of surgery [35].  

 

Figure Number 05 - Diagrammatic representation of retinopathy 

 

To distinguish the effects of cataract surgery from the natural history of the disease, Dowler et al. A prospective 

study in which monocular surgery was performed and the other eye served as a control. These authors showed that 

uncomplicated cataract surgery with phacoemulsification does not accelerate the progression of diabetic 

retinopathy, in another prospective study by Squirrell et al. Monocular phacoemulsification was performed and 

the degree of diabetic retinopathy and diabetic maculopathy was assessed 12 months postoperatively in operated 

and non-operated fellow eyes [36]. 

This study also showed that uncomplicated phacoemulsification does not accelerate the course of diabetic 

retinopathy, and the observed progression likely represents the natural history of the disease. 

It is characterized by low follow-up rates, well-documented BCVA measurements, accurate annual fundus 

photographs, and well-documented procedures. This report shows a trend for accelerated progression of 

retinopathy in operated eyes compared to other non-operated eyes. However, this trend did not reach statistical 

significance. The progression of diabetic retinopathy, especially in studies evaluating ECCE and ICCE, may be 

caused by disruption of the blood-ocular barrier or increased inflammation in diabetic patients after cataract 

extraction. The smaller incision size and shorter operative time of phacoemulsification may result in less 

inflammation and less disruption of the blood-ocular barrier [37].  
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Effect of cataract surgery on macular edema- 

Changes in angiogenic factor levels after cataract surgery can exacerbate maculopathy. After uncomplicated 

cataract surgery, OCT imaging showed an increase in retinal thickness in diabetic eyes without retinopathy, which 

was comparable to non-diabetic patients but was not evident until 3 months after surgery. There was a trend 

towards increased retinal thickness in diabetic patients. In eyes without CSME at the time of surgery, the ETDRS 

report found a statistically significant difference in the prevalence of macular edema preoperatively and one year 

after surgery because the disease was either disease-free or successfully treated [38].  

Another study reported that 56% developed new clinically detectable macular edema 1 year after surgery, 

compared with 50% within 6 months without treatment and 1 year. Spontaneous regression occurred in 75% within 

a year. Other data suggest that while macular edema is common after cataract surgery, it can follow a benign course 

and that many patients develop clinically significant macular edema postoperatively is not directly relevant. 

showed that it likely represents a progression in the natural history of the disease rather than the impact of surgery. 

Eyes with established CSME at the time of surgery behaved quite differently, with none resolving spontaneously 

within 1 year and the majority showing signs of clinical and angiographic deterioration [39]. 

Overall, his CSME present in diabetic eyes at the time of cataract surgery is unlikely to resolve spontaneously. A 

case report of severe macular edema after cataract surgery may explain the postoperative exacerbation of untreated 

preexisting macular edema due to lens opacification—diabetic macula after cataract surgery. Edema studies are 

difficult to conduct because they must be able to distinguish between diabetic macular edema and pseudocysts 

macular edema (Irvine-Gass syndrome) [40]. 

Fluorescein angiography can help distinguish. If angiography shows a petal pattern associated with papillary 

hyperfluorescence without retinopathy or microaneurysms, edema can be assumed to be the result of Irvine-Gas 

syndrome. However, some authors disagree that optic disc hyperfluorescence necessarily indicates the presence of 

pseudophakic macular edema. Postoperative laser coagulation for diabetic macular edema is controversial [41]. 

We conducted the first prospective controlled study to investigate the natural history of diabetic macular edema 

after cataract surgery. They found that only a minority of patients who developed macular edema required focal 

laser photocoagulation. Similarly, Dowler et al. reported that it did not resolve if present before, suggesting that 

early laser treatment in all cases of postoperative diabetic macular edema is unnecessary. As a rule, specialists 

perform argon laser treatment only 6 months after cataract surgery [42].   

 

Posterior capsule opacification (PCO)-  

Posterior capsular opacification (PCO) is a common complication of modern cataract surgery, with a reported 

incidence of 20-50% 5 years after surgery. A change in surgical technique and an improvement in his IOL 

technique resulted in a lower PCO rate. Lens epithelial cells (LECs) are the origin and cause of PCO. The 

proliferation of these cells is influenced by several factors, including optic edge design, optic haptic connections, 

and IOL material. Another important determinant is postoperative inflammation. The degree of postoperative 
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inflammation may be related to the development of PCOS. It has been suggested that surgical trauma and contact 

with IOLs stimulate residual LECs to produce cytokines [43].  

These cytokines may affect her LEC in an autocrine or paracrine manner, inducing collagen production and fibrotic 

metaplasia. Diabetic eyes already have poor blood and water barrier function and are prone to postoperative 

inflammation. Many surgeons believe that PCOS is more common and severe in diabetic patients, but this issue 

remains controversial. Using retro illumination imaging, Zaczek and Zetterstrom showed that diabetic patients had 

less PCO than non-diabetic patients.  

A new diagnostic system facilitates the assessment of PCOS. PCO density was quantitatively measured using the 

Scheimpflug slit image analysis system and showed no significant difference between diabetic and non-diabetic 

patients up to 12 months after cataract surgery. However, after 18 months, PCO increased significantly in the 

diabetic group. Their results also showed that diabetics were significantly more likely than controls to require laser 

capsulotomy [44].  

 

Recent Development & Modern Techniques [45-50]-  

Various improvements in surgical technique. Each is relatively small. Stacking up led to a significant increase in 

efficiency. Phacoemulsification devices have become more sophisticated, partly due to a better understanding of 

how they work and partly due to improved microelectronic controls. As a result, less physical energy is expended 

to rupture the core than it was a decade ago, allowing surgeons to use higher vacuums and aspiration speeds when 

aspirating debris. 

A better understanding of some of the factors that lead to posterior capsular opacification, which can occur in the 

years following cataract surgery, may reduce its incidence from the 5-year incidence predicted 10 years ago40. ~ 

50% to about 10% now, or maybe even lower (although it's hard to get an exact number). Countermeasures include 

carefully removing all cortical strands from the equator of the capsule, incorporating sharp edges into the optics 

of the intraocular lens implant, and possibly choosing an appropriate lens material. There have been two major 

innovations in intraocular lens design.  

Until recently, these lenses had spherical front and back surfaces. Light passing through the peripheral portion of 

such a spherical lens is diffracted more than light passing through the central portion, resulting in poor image 

quality (“spherical aberration”). Aspheric lenses have been the standard for decades in fields such as microscopy, 

astronomy, and photography. Some aspheric intraocular lenses are currently available and do not add or remove 

the eye's spherical aberration. Other lenses are designed to counteract the degree of positive spherical aberration 

present in most corneas. This improves image contrast in low light, but there is evidence that lower degrees of 

spherical aberration improve eye function. For example, some spherical aberration enhances the depth of field and 

reduce uncorrected reading acuity in patients with intraocular lenses designed to keep the eye free of aberrations. 

Another important aspect of the new lens design is the attempt to provide far, intermediate, and near vision without 

glasses. Bifocal or multifocal intraocular lenses have been in use for 20 years, but the latest version has 

significantly reduced side effects compared to previous designs, allowing many patients to become spectacle-free.  
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Conclusion-  

 

The goal of this review article is to discuss various issues regarding cataracts. Most cataracts are brought on by the 

eye lens becoming older. Because new lens fibers continue to be laid down in the lens of the eye rather than 

replacing old ones, the lens is one of the few body structures that continues to grow throughout life. One of the 

most common surgeries worldwide is intraocular lens (IOL) cataract surgery with the transplantation of cataracts. 

Population growth, population aging, urbanization, sedentary lifestyles, and an increasing number of obese 

diabetics are contributing factors. Worldwide penetration of diabetes was estimated at 2.8% in 2000 It is expected 

to reach 4.4% by 2030. 
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