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Purpose: To report a case of ocular decompression retinopathy that developed during pars plana vitrectomy in the absence of pre-
existing ocular hypertension.

Case Presentation: An 84-year-old male patient was referred to our hospital following complicated phacoemulsification for cataract
surgery involving a posterior capsular rupture. As a result, 25G+ pars plana vitrectomy was performed along with cortical remnant
removal, iridodialysis repair, and intraocular lens (IOL) implantation. During surgery, ocular deformation occurred, accompanied by
iris prolapse and acute hypotony due to abrupt intraocular pressure (IOP) fluctuations linked to infusion pressure changes during IOL
implantation. Multiple intraretinal hemorrhages, including peripapillary hemorrhages and those over the posterior pole and equator,
were observed. Optical coherence tomography performed on the following days confirmed the presence of hemorrhages identified
during the intraoperative period at different retinal levels.

Conclusion: Ocular decompression retinopathy can occur after various ocular surgeries, especially those associated with intraopera-
tive IOP changes. Intraocular pressure control maneuvers and maintenance of ocular tone are crucial for the success of any surgical
procedure.
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Introduction
Ocular decompression retinopathy was first described by Fechtner et al in 1992.' It is an uncommon but major
complication associated with rapid intraocular pressure (IOP) changes during ocular surgeries, commonly seen in
glaucoma surgeries such as trabeculectomies,” valve implantation procedures, or following intraocular trauma.’
Vitrectomy, a common surgical procedure used to treat various ocular pathologies including vitreous hemorrhage and
retinal detachment, may trigger this complication if the eye undergoes rapid decompression. Acute hypotony associated
with intraoperative distortion of the eyeball increases shear stress on the blood capillaries, leading to rupture of the
vascular wall and the development of hemorrhages at different levels. This explains its occurrence during pars plana
vitrectomies in eyes without glaucoma or any other associated pathology.
Although this type of complication has been documented, it is essential to further investigate patients without
preexisting ocular hypertension. In this report, we present a case of ocular decompression retinopathy during pars

plana vitrectomy in a patient without preexisting ocular hypertension.

Case Presentation and Management

An 84-year-old male patient with no systemic history underwent cataract phacoemulsification complicated by a posterior
capsular rupture. Preoperative visual acuity was hand motion (HM), and axial length measured 23.01 mm. Subsequently,
under peribulbar anesthesia, 25G+ pars plana vitrectomy was performed to remove cortical remnants, repair iridodialysis,
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Figure | Intraoperative fundus images extracted from surgical video. (A) Posterior pole at the beginning of pars plana vitrectomy, showing absence of retinal hemorrhages.
(B) Intraoperative appearance of diffuse retinal hemorrhages during surgery.

and implant an intraocular lens (IOL). Total surgery time was 52 minutes. Iridodialysis repair required approximately
15 minutes, while intraocular lens (IOL) implantation required approximately 5 minutes.

The IOP was initially maintained at 35 mmHg through proper positioning of the irrigation cannula. During lens
implantation, the irrigation line was closed to allow anterior chamber maneuvers while maintaining ocular tone through
correct cannula positioning. During these maneuvers and lens implantation, deformation of the globe and iris prolapse
occurred, resulting in transient hypotony, which lasted approximately 55 seconds. After restoring infusion pressure, the
globe regained its tone.

As the surgery continued, multiple new-onset intraretinal hemorrhages were observed around the peripapillary area,
posterior pole, and equator (Figure 1). There was no history of elevated IOP, either postoperatively or prior to surgery. No
epinephrine was added to the infusion line or administered intracamerally. The patient was treated using topical steroids
and cycloplegic agents.

In the following days, indirect ophthalmoscopy confirmed the presence of intraretinal hemorrhages initially observed
intraoperatively (Figure 2). Spectral-domain optical coherence tomography (SD-OCT) (Spectralis, Heidelberg
Engineering, Heidelberg, Germany) revealed hemorrhages in different retinal layers, predominantly within the inner
layers, and localized neurosensory retinal detachments (Figures 3 and 4). Fluorescein angiography showed areas of
hypofluorescence corresponding to hemorrhagic areas (Figure 5). One month later, gradual reabsorption of the hemor-
rhage and improvement in visual acuity were observed. Early postoperative visual acuity was counting fingers at 35 cm,
improving to 20/100 at late postoperative follow-up.

Discussion

This case suggests that ocular decompression retinopathy may occur, even in patients without prior ocular hypertension.
While various cases of intraoperative decompression retinopathy have been reported in the literature, the primary
associations have been with surgeries, such as phacoemulsiﬁcation,4 silicone oil extraction,’ vitrectomies in eyes with
a history of elevated IOP,>° decompressive paracentesis due to neovascular glaucoma,™’ uveitic glaucoma,® or open-
angle glaucoma (after maximum medical therapy and selective laser trabeculoplasty),” sclerotomies with mitomycin C,"°

3

Nd:YAG laser iridotomies,'" orbital decompression surgeries,'” and goniotomies,'> most often associated with filtering
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Figure 2 Color fundus photograph of the left eye with intraretinal hemorrhages in four quadrants.

4,14-1 -1 . . . .
14716 procedures under general anesthesia,'” and even exceptionally, in a non-surgical eye during acute angle-

surgeries,
closure managed with rapid IOP reduction through medical treatment.'®

A recent systematic review reported that 15% of decompression retinopathy cases developed on the day of surgery,
with a mean time diagnosis of 1.5 + 2.0 days postoperatively.” Only one case occurred within minutes of performing
a decompressive paracentesis;’ in other cases of anterior chamber decompression for neovascular glaucoma’ and uveitic
glaucoma,® detection occurred within 24 h following the procedure.

In scientific literature, only two cases of decompression retinopathy during 25G pars plana vitrectomy have been
reported, both following cataract surgery and associated with elevated preoperative IOP.*'? Therefore, most reported IOP
cases are associated with glaucoma pathology; however, this is not the sole cause of its pathogenesis, making it essential
to understand the dynamics of vascular rupture.

Surgical maneuvers during vitrectomy can significantly alter retinal hemodynamics. Mechanical and vascular theories
have been proposed to explain these different presentations. Particular attention has been paid to the autoregulation and
fragility of the retinal capillaries. Autoregulation accommodates fluctuations in systemic and intraocular signals;
however, it is compromised in conditions such as diabetes mellitus, hypertension, and uncontrolled chronic diseases in
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Figure 4 Spectral-domain optical coherence tomography (SD-OCT) of the left eye showing a focal intraretinal hemorrhage predominantly involving the inner retinal layers
(red arrow).
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Figure 5 Fluorescein angiography of the left eye demonstrating multiple areas of hypofluorescence corresponding to intraretinal hemorrhages, consistent with blockage
effect and without evident retinal vascular leakage.

which the internal system breaks down. In such cases, an acute reduction in IOP results in decreased arterial resistance
and a consequent increase in blood flow, which can overwhelm the already fragile capillary bed and lead to capillary
rupture.’

Another theory posits that anterior displacement due to sudden IOP drop may obstruct axoplasmic flow and cause disc
edema and central retinal vein compression.®> Mechanically, any tubular structure can be exposed to two different forms

4 https: International Medical Case Reports Journal 2026:19



Brito et al

of stress: inflation, which is related to increased intratubular pressure relative to external pressure, and elongation, which
is associated with deformation. In both cases, this leads to the failure and extravasation of fluid, typically at the weakest
points.***!

Finite element analysis suggests that either a 30% increase in arteriolar capillary pressure or a complete reduction of
IOP to zero increases shear stress by one- to two-fold on capillary blood vessels, equating to a 43-fold increase in wall
tension and highlighting the potential for vascular rupture under mechanical distortion.

To better illustrate the proposed biomechanical sequence underlying ocular decompression retinopathy, a conceptual
pathophysiological cascade is shown in Figure 6.

In the intraoperative period in the present case, infusion pressures greater than 35 mmHg were maintained through an
irrigation cannula from the start of surgery to preserve adequate ocular tone. However, iris prolapse occurred during iris
repair and IOL implantation, necessitating the closure of the irrigation line for immediate repositioning. This resulted in
ocular deformation and hypotony, which were quickly corrected by restoring infusion pressure to the aforementioned
levels.

It is important to emphasize that changes in infusion pressure causing ocular globe deformation and associated
hypotony represent key mechanical factors in the development of retinopathy. These mechanical changes may occur
independently or in association with different intraocular pathologies, such as glaucoma, increasing the predisposition to
capillary dysregulation, as described in two other reported cases of decompression retinopathy.'’

Saricaoglu et al'” reported a noteworthy finding in a case of congenital glaucoma, in which retinal hemorrhages were
found in one eye with high postoperative IOP, while no such hemorrhages were found in the other eye, which was
hypotonic following glaucoma surgery. This observation suggests that hemorrhage is likely caused by intraoperative or
perioperative hypotony, with postoperative hypotony playing a less important role in the pathogenesis. In the second
case, there was no predisposition to defective vascular autoregulation, such as that associated with long-standing
glaucoma, indicating that retinal hemorrhage may have resulted from a Valsalva maneuver during extubation under

general anesthesia. The Valsalva maneuver impedes venous return by increasing the intrathoracic pressure, which in turn

Proposed Pathophysiological Cascade of Ocular Decompression Retinopathy

Intraoperative transient hypotony during 25G pars plana vitrectomy

~
1. SURGICAL TRIGGER 2. SURGICAL MANEUVER
Intraoperative Iris Prolapse Temporary Closure of the Infusion Line
during 25G PPV L Baseline infusion pressure >35 mmHg stopped
( ) ( N
4. BIOPHYSICAL STRESS 3. HYDRODYNAMIC CHANGE
Altered Transmural Pressure Gradient <— Acute IOP Drop to Near-Zero
Loss of external mechanical support on vessels & Ocular Globe Deformation
A\ * J - J
( N\ )
5. MICROVASCULAR STRAIN 6. STRUCTURAL FAILURE
1-2x Increase in Capillary Shear Stress Mechanical Elongation & Rupture of
& 43-fold Increase in Capillary Wall Tension Fragile Capillary Bed
- J J

7. CLINICAL OUTCOME

Multi-level Retinal Hemorrhages
Ocular Decompression Retinopathy

Conceptual mechanism: transient intraoperative decompression — altered vessel wall mechanics — retinal hemorrhages

Figure 6 Proposed pathophysiological cascade of ocular decompression retinopathy during pars plana vitrectomy, illustrating the potential biomechanical sequence linking
abrupt intraoperative hypotony and globe deformation to increased capillary stress and intraretinal hemorrhage.
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increases retinal blood flow. In this patient, hypotony may have further amplified the effect of the Valsalva maneuver on
the retinal circulation.'’

Additionally, general anesthesia is considered a predisposing factor for decompression retinopathy, likely by
amplifying the effects of hypotony in combination with the Valsalva phenomenon. This should not be confused with
Valsalva retinopathy, which typically presents as premacular preretinal hemorrhage.'’

Medryzcka et al'® confirmed this difference through multimodal imaging and reported an exceptional case in which
decompression retinopathy developed in one eye without prior surgical procedures and solely following rapid IOP
reduction in a case of acute angle-closure achieved through medical treatment. This was detected using fundus
photography, OCT, OCT angiography, and fluorescein angiography.'®

OCT allows the assessment of retinal thickness and morphology of decompression retinopathy. It enables the
evaluation and evolution of hemorrhages at various retinal levels as well as the integrity of the outer retina and retinal
pigment epithelium. In many cases, decreased visual acuity is associated with macular hemorrhage. Similarly, OCT aids
in the differential diagnosis of central retinal vein occlusion given the absence of macular edema and lack of venous
dilatation observed on fluorescein angiography, particularly in young, asymptomatic patients without prior vascular
filling abnormalities.'®**%

Mukkamala et al found macular edema in 5% of decompression retinopathy cases and associated it with decreased
visual acuity when hemorrhage was not detected in the foveal area. In the reported case evaluated using SD-OCT, cystoid
macular edema was not observed.

In the present case, localized subretinal fluid with focal neurosensory retinal detachments were observed on SD-OCT.
Although a direct causal relationship between ocular decompression retinopathy and subretinal fluid accumulation cannot
be definitively established, acute intraoperative hypotony may represent a plausible contributing mechanism. Abrupt
reduction in intraocular pressure may alter choroidal hydrostatic dynamics and disrupt normal fluid homeostasis, favoring
transient fluid accumulation beneath the neurosensory retina during periods of ocular hypotony. This mechanism may
plausibly explain the localized subretinal fluid observed in our patient.**

These findings support the mechanical theory as a trigger for decompression retinopathy in cases where hypotony and
ocular deformation act as causal agents. The resulting alterations in shear stress are believed to generate hemorrhage at
all retinal levels, thereby affecting visual recovery. Despite their typical self-limiting course and spontaneous resolution,
these hemorrhages can affect visual recovery. This finding highlights the importance of maintaining a stable IOP during
surgery to prevent associated complications. This report suggests that transient intraoperative hypotony alone may trigger
ocular decompression retinopathy during pars plana vitrectomy, even in eyes without pre-existing ocular hypertension,
emphasizing the critical role of maintaining stable intraocular pressure throughout vitreoretinal surgery.

Conclusion

Ocular decompression retinopathy is a potential complication of surgery involving significant IOP fluctuations, particu-
larly those requiring intraoperative maneuvers that induce ocular deformation or hypotony. These mechanical changes
lead to capillary rupture owing to the increased intratubular tension. Although decompression retinopathy is typically
self-limiting, with spontaneous resolution of retinal hemorrhages and gradual visual improvement, its occurrence
underscores the importance of maintaining a stable IOP throughout surgical procedures. Effective control of IOP and
preservation of ocular tone are critical for minimizing the risks and ensuring successful surgical outcomes.

Consent for Publication

Institutional approval was not required for publication of this case report. Written informed consent was obtained from
the patient for publication of this case report and any accompanying images. A copy of the written consent is available
for review by the Editor-in-Chief of this journal upon request.

Disclosure
The authors report no conflicts of interest in this work.
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