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Retinal detachment (RD) is a serious condition that threatens vision, and
its management requires prompt intervention to preserve ocular health. This
review provides a comprehensive overview of the various aspects of retinal
detachment, including its pathophysiology, types, diagnostic techniques,
treatment options, complications, and emerging therapies. Rhegmatogenous,
tractional, and exudative retinal detachments are discussed in detail, with a focus
on their underlying causes and mechanisms. Diagnostic tools such as optical
coherence tomography (OCT), B-scan ultrasonography, and fluorescein
angiography are highlighted for their role in detecting RD. The review also
examines conventional treatment methods like scleral buckling, pneumatic
retinopexy, and vitrectomy, while exploring emerging therapies such as stem cell
therapy and gene therapy. A critical understanding of RD is essential for
ophthalmologists to provide optimal care and improve patient outcomes.

Keywords: Retinal detachment, Tractional, Exudative, Stems cell therapy, Gene
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INTRODUCTION

Retinal detachment (RD) is a sight-threatening condition that requires prompt diagnosis and treatment.
It occurs when the retina becomes separated from its underlying supportive tissue, resulting in loss of vision.
Retinal detachment can arise due to a variety of causes, and understanding these causes, as well as the mechanisms
involved, is critical for effective management. The main types of RD are rhegmatogenous retinal detachment
(RRD), tractional retinal detachment (TRD), and exudative retinal detachment (ERD).

In RRD, the retina detaches due to a retinal tear or break, allowing fluid from the vitreous cavity to
accumulate underneath the retina. TRD is typically associated with diabetic retinopathy, where tractional forces
from fibrovascular tissue lead to detachment. In ERD, fluid accumulation occurs without a retinal tear, often due
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to conditions like uveitis, tumors, or systemic diseases. This review explores the pathophysiology, clinical
presentation, diagnosis, and treatment of these three types of retinal detachment.

Pathophysiology of retinal detachment
Retinal detachment can be categorized based on its underlying mechanism.

Rhegmatogenous Retinal Detachment (RRD)

Rhegmatogenous RD occurs when a tear or hole in the retina allows vitreous fluid to pass through the
break and accumulate under the retina, causing it to detach. Most commonly, RRD occurs due to the posterior
vitreous detachment (PVD) that occurs with age. As the vitreous humor shrinks and pulls away from the retina, it
can create a tear in the retinal layer, leading to detachment. Risk factors for RRD include myopia, trauma, and a
history of retinal tears [1][2].

Tractional Retinal Detachment (TRD)

In TRD, the detachment occurs due to tractional forces exerted by fibrovascular tissue on the retina. This
type of detachment is frequently seen in patients with diabetic retinopathy, where neovascularization in the
vitreous leads to the formation of scar tissue. The fibrous tissue contracts, pulling on the retina and causing it to
detach. TRD can also occur in other conditions such as retinal vein occlusion and sickle cell retinopathy [3][4].

Exudative Retinal Detachment (ERD)

Exudative RD occurs when fluid accumulates under the retina without a retinal tear. This type of
detachment is often associated with conditions such as uveitis, hypertension, and choroidal tumors. In ERD, the
underlying pathology involves leakage of fluid from the choroidal vessels or from abnormal blood vessels within
the retina, causing separation of the retina from the underlying tissue [5].

Diagnosis of retinal detachment
The diagnosis of retinal detachment relies on clinical examination and various diagnostic tools.

Clinical Presentation

Patients with RD often present with flashes of light (photopsia), floaters, and a shadow or curtain over
the visual field. Flashes of light occur when the vitreous pulls on the retina, while floaters are caused by the
vitreous gel moving within the eye. In RRD, patients may also experience a gradual or sudden loss of vision,
often beginning in the periphery. TRD tends to have a slower onset of symptoms, with gradual loss of central
vision, especially in patients with diabetes. ERD often presents with a subtle, insidious loss of vision that can
progress over time, especially when associated with systemic diseases [6][7].

Fundus Examination

A thorough fundus examination is crucial in diagnosing retinal detachment. It allows the clinician to
observe the presence of retinal tears, breaks, or other abnormalities such as subretinal fluid. The characteristic
appearance of a detached retina includes a grayish or white area with distinct edges. If the macula is involved, the
detachment may impair central vision [8].

Imaging Techniques

1. Optical Coherence Tomography (OCT): OCT provides high-resolution, cross-sectional images of the
retina, allowing for detailed assessment of the retina and subretinal space. OCT is particularly useful for
visualizing macular involvement and determining the extent of detachment [9].

2. B-scan Ultrasonography: B-scan ultrasonography is helpful when the fundus cannot be visualized due
to media opacities such as cataracts or vitreous hemorrhage. It allows for visualization of the retina and
subretinal fluid [10].

3. Fluorescein Angiography: Fluorescein angiography is used to assess retinal circulation and identify any
vascular abnormalities, especially in ERD caused by choroidal neovascularization or other vascular
lesions [11].

Treatment of retinal detachment
The treatment of RD varies depending on the type of detachment and the specific circumstances of the patient.

Non-Surgical Treatment

In some cases of exudative RD, treatment focuses on managing the underlying condition causing the
detachment. For instance, systemic diseases like hypertension or uveitis may be treated with medications such as
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corticosteroids, antivascular endothelial growth factor (VEGF) agents, or immunosuppressive therapy. Non-
surgical management aims to control the leakage of fluid and promote the reattachment of the retina [12][13].

Surgical Approaches

1. Pneumatic Retinopexy: Pneumatic retinopexy involves the injection of a gas bubble into the vitreous
cavity, which helps seal the retinal tear by tamponading the retina. This method is particularly effective in
small, uncomplicated RRDs. Patients are required to maintain a specific head position to allow the gas
bubble to press against the retinal tear [14].

2. Scleral Buckling: Scleral buckling involves the placement of a silicone band around the eye, which indents
the sclera and helps relieve traction on the retina. This procedure is often combined with cryotherapy or
laser photocoagulation to seal retinal tears [15].

3. Vitrectomy: Vitrectomy is the most common procedure for treating complicated cases of RD. During
vitrectomy, the vitreous gel is removed, and the retinal tear or break is repaired using laser
photocoagulation or cryopexy. The retina is then reattached using a tamponade agent such as gas or silicone
oil. Vitrectomy is effective for treating both RRD and TRD, particularly when there is significant traction
or vitreous hemorrhage [16].

4. Laser Photocoagulation and Cryopexy: These techniques are used to treat small retinal tears and prevent
the progression of RD. Laser photocoagulation is used to create a scar around the retinal tear, preventing
further fluid accumulation beneath the retina. Cryopexy, or cryotherapy, is used to apply extreme cold to
retinal tears, promoting scar formation and sealing the break [17].

Complications of retinal detachment
While the prognosis for RD is generally good with appropriate treatment, several complications can arise.

Proliferative Vitreoretinopathy (PVR)

PVR is a common complication of retinal detachment and occurs when scar tissue forms on the surface
of the retina or in the vitreous cavity. This fibrous tissue contracts, causing further retinal detachment. PVR is the
leading cause of failed retinal reattachment surgery, and its management often requires more aggressive
interventions such as membrane peeling during vitrectomy [18].

Cataract Formation

Cataracts often develop after retinal detachment surgery, particularly following vitrectomy. The
manipulation of the eye and the removal of the vitreous can disrupt the normal intraocular pressure, leading to
cataract formation. Cataract surgery may be necessary if the cataract significantly impairs vision post-surgery [19].

Endophthalmitis

Endophthalmitis is a severe, albeit rare, complication of retinal detachment surgery, particularly
vitrectomy. It is an intraocular infection that can result in pain, redness, and vision loss. Immediate treatment with
intravitreal antibiotics and sometimes additional surgery is required [20].

Emerging therapies and future directions
While conventional surgical methods remain the standard treatment for RD, new therapies are emerging that may
offer improved outcomes.

Stem Cell Therapy

Stem cell therapy holds great promise for treating retinal diseases, including RD. Researchers are
investigating the use of stem cells to regenerate retinal tissue and repair retinal damage caused by detachment.
Early studies in animal models have shown potential for stem cells to restore vision by regenerating retinal cells
and promoting healing [21].

Gene Therapy

Gene therapy is another exciting area of research for retinal diseases, including RD. By delivering
specific genes to the retina, it may be possible to reduce retinal edema or choroidal neovascularization, both of
which contribute to exudative RD. Though still in the early stages, gene therapy has demonstrated promise in
animal models and in early human trials [22].

CONCLUSION

Retinal detachment remains a significant cause of visual impairment, but advances in diagnostic
technology and surgical techniques have improved outcomes. Early diagnosis and intervention are key to
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preventing irreversible vision loss. As research into stem cell therapy, gene therapy, and pharmacological agents
progresses, new treatment options will further enhance the management of retinal detachment. Continued clinical
studies and technological innovations hold the potential to improve the quality of life for patients with RD and
ensure better functional visual outcomes.
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