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Abstract

Uveitis-glaucoma-hyphema (UGH) syndrome is a rare complication of cataract extraction with intraocular
lens (IOL) implantation. UGH syndrome is caused by excessive mechanical interaction between the IOL
and the iris structure, leading to inflammation, release of iris pigment, hemorrhaging within the anterior
chamber, and increased intraocular pressure. If not addressed promptly, this mechanical chafing may
lead to glaucoma. Patients may report pain, photophobia, erythropsia, and/or blurry vision. When UGH
syndrome is diagnosed promptly, patients often have a good surgical outcome.
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Background

Uveitis-glaucoma-hyphema (UGH) syndrome was first described in the late 1970s by F. Thomas
Ellingson, MD, as a triad of findings caused by mechanical chafing of the anterior iris by the closed
haptic loops of an anterior chamber intraocular lens (ACIOL).1 Though incidence has greatly decreased
with the improved design of ACIOLs and the shift to posterior chamber intraocular lenses (PCIOLs),
UGH syndrome remains a concern after cataract extraction.2,3 With PCIOLs, mechanical interaction
between the intraocular lens (IOL) and the posterior iris or ciliary body causes irritation and erosion of
the uveal structures, leading to release of pigment. Ultimately, this breakdown of the blood-aqueous
barrier leads to the release of proteins and red blood cells (RBCs) into the anterior chamber. Pigment,
blood, and inflammatory cells block aqueous outflow via the trabecular meshwork, which leads to
increased intraocular pressure (IOP).

In a single-center retrospective study conducted between 2014 and 2018, iris-sutured IOLs accounted
for 50% of the UGH syndrome cases.4 In-the-bag IOLs accounted for 20%; scleral-sutured IOLs
accounted for 13.3%; sulcus-positioned IOLs accounted for 10%; and IOLs having “in-and-out” position
accounted for 6.7% of the UGH syndrome cases.4 Prognosis for UGH syndrome depends on the timing
of diagnosis. If IOP remains elevated without treatment for a prolonged period of time, the patient can
develop glaucomatous optic neuropathy. Surgical intervention to either replace or reposition the IOL is
preferable to medical therapy alone.4 Surgical IOL repositioning or replacement typically has a good
visual prognosis and prevents recurrence.2,5

In this report, we describe the case of a 74-year-old Caucasian male who presented urgently for a red
eye and was diagnosed with UGH syndrome. We review differential diagnoses for hyphema, the history,
pathogenesis, and clinical signs of UGH syndrome, as well as the treatment and management of
hyphema and UGH syndrome. The intended audience is third- and fourth-year optometry students,
optometry residents, and practicing optometrists.
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Case Description

Initial visit (day 1)

A 74-year-old Caucasian male presented for an urgent exam complaining of a red right eye (OD) for 4
days. He reported mild irritation with foreign body sensation, but denied pain, photophobia, mucus,
discharge, and any recent trauma or illness. His ocular history was significant for pseudophakia of both
eyes (OU) with PCIOL displacement and subsequent repair OD, radial keratotomy (RK) OU, and two
retinal detachments OD, one being macula-off. He was also being managed for severe primary open
angle glaucoma OD and suspicion of glaucoma in the left eye (OS) and treated with latanoprost every
evening OU. His medical history was significant for hypertension and history of mild stroke, for which he
had been prescribed lisinopril and low-dose aspirin. He denied diabetes, sickle cell anemia, and any
recent symptoms of a transient ischemic attack. He also denied any drug allergies.

His best-corrected visual acuity OD was light perception, reduced from hand motion at 1 foot 2 months
prior, and stable OS at 20/25. Given his reduced vision, he was unable to perform confrontation visual
field testing OD, but confrontation visual field was full to finger counting OS. Extraocular motility was
grossly full OU. The pupil was difficult to visualize OD at this visit, and the left pupil was round and
reactive to light. He appeared to have a stable 3+ relative afferent pupillary defect OD, tested by reverse
pupil testing.

Anterior segment examination revealed unremarkable eyelids and eyelashes OU, significant hyperemia
of the bulbar conjunctiva OD compared with a white and quiet bulbar conjunctiva OS. The cornea had
stable cataract extraction and RK scars OU without Seidel sign, and RBCs on the inferior half of the
corneal endothelium OD. The anterior chamber was deep and formed OU. There was a 1.5-mm
hyphema OD with 3+ cell (mostly RBCs) and 3+ flare (Figure 1), while OS was quiet. There was poor
visibility of the iris and lens OD, while OS had mild nasal iris atrophy and a clear, well-positioned PCIOL.

IOP measured 18 mmHg OD and 16 mmHg OS via Goldmann applanation tonometry. B-scan ultrasound
revealed a grossly intact posterior segment OD, with no indication of vitreous hemorrhage, ocular
malignancy, or retinal detachment. Posterior pole OS was unremarkable and grossly stable to previous
findings on undilated fundus exam. The patient was diagnosed with hyphema OD of uncertain etiology,
primarily due to the inability to visualize the iris and retina.

At this visit, atropine 1% twice a day OD was initiated to stabilize the blood-aqueous barrier, and the
patient was instructed to continue latanoprost every evening OU. As the patient was not symptomatic for
uveitis, steroid treatment was deferred. The primary care physician was notified of the recommendation
to order a carotid ultrasound. Discontinuation of aspirin was considered, but ultimately not advised
unless evidence indicated it was causing a re-bleed. Standard hyphema precautions were advised
including avoiding physical exertion, remaining at a minimum 45-degree incline, and using a protective
eye shield for sleeping. The patient was instructed to return to the clinic the next day, or to go to the
emergency department sooner if he experienced pain.

Follow-up care

Though IOP was normotensive on day 1, it increased to 30 mmHg OD at the first follow-up visit. As a
result, latanoprost every evening OU was discontinued due to its pro-inflammatory effect and replaced
with timolol 0.5%/dorzolamide 2% twice a day OU. Despite combination therapy, IOP remained in the
28- 32-mmHg range OD while the hyphema was present. IOP remained stable and normotensive OS.

Over the course of the next 2 weeks, the vertical height of the hyphema decreased while on atropine 1%
twice a day OD until it was noted as a microhyphema on day 13. The patient’s vision had returned to
baseline at hand motion at 1 foot OD, and 20/20 OS.
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By day 13, 3+ cell remained (including RBCs) OD but flare decreased to a grade of 1+, allowing
visualization of the iris and appreciable midperipheral circumferential transillumination defects (TIDs) at
1:00-4:00, 6:00-7:00, and 9:00-10:00, and no neovascularization of the iris (Figure 2). The PCIOL was
present but flush with the iris. Gonioscopy revealed angles open to ciliary body 360 degrees OU with 1+
pigment in the trabecular meshwork OU, flat iris approach OU, and no evidence of neovascularization of
the angle, angle recession, or peripheral anterior synechiae OU. The view to the retina OD remained
hazy, but no appreciable vitritis or vitreous hemorrhage was noted. All anterior segment findings OS
were within normal limits.

Figure 1. External photo of the right eye at initial
presentation: A 1.5-mm hyphema is visible in the
inferior anterior chamber, and 3+ flare is obscuring
the view of the pupil. The cornea has stable radial
keratotomy scars with visible endothelial red blood
cell staining on the inferior half. The conjunctiva has
significant hyperemia. Eyelids and eyelashes are
unremarkable.
Click to enlarge

Figure 2. Retro-illumination of the iris of the right eye
on day 13: Circumferential transillumination defects
1-4:00, 6-7:00, and 9-10:00 are appreciable. They
follow the shape of the IOL optic and haptics. Click to
enlarge

Figure 3a. Anterior segment OCT of the right eye on
day 13: The anterior aspect of the PCIOL is apposed
to the posterior iris with significant interaction at the
pupil margin.
Click to enlarge

Figure 3b. Anterior segment OCT of the left eye on
day 13: No interaction between the PCIOL and the
posterior iris.
Click to enlarge

The patient was instructed to continue atropine 1% twice a day OD and timolol 0.5%/dorzolamide 2%
twice a day OU. He was informed that he no longer needed to maintain a 45-degree incline but was
advised to return to the clinic if redness or discomfort returned. The carotid ultrasound was completed
and did not reveal any significant or asymmetric stenosis, ruling out ocular ischemic syndrome (OIS) as
a diagnosis. Improved visibility of the iris confirmed lack of iris neovascularization, reducing the likelihood
of neovascularization due to retinal vascular occlusion. However, because the fundus remained
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obscured, retinal vascular occlusion could not be definitively eliminated. Retro-illumination of the iris
allowed visualization of significant iris TIDs, indicating mechanical interaction between the posterior iris
and the PCIOL. Anterior segment optical coherence tomography (OCT) was used to confirm that the
PCIOL was displaced anteriorly and interacting excessively with the iris (Figure 3a and 3b), supporting
the diagnosis of UGH syndrome. The patient was referred to ophthalmology for evaluation of the IOL.

One month after onset, the patient was evaluated by the general ophthalmologist. At this visit, the
hyphema resolved and IOP returned to normotensive with consistent use of timolol 0.5%/dorzolamide
2% twice a day OU. Given that the patient was now asymptomatic and had a long history of complicated
and unsuccessful ocular surgeries, he declined surgical intervention. He stated that he was not
motivated to preserve vision OD, and he opted to be monitored.

Case history

Given the rarity of in-the-bag PCIOLs causing UGH syndrome, a review of the patient’s ocular history
helps to explain why this patient developed such a rare complication. In 2014, he underwent cataract
extraction OU. In 2015, he was treated with pneumatic retinopexy for a macula-on retinal detachment
OD. Two weeks later, the patient experienced a subluxated PCIOL OD, which the surgeon retrieved and
repositioned into the ciliary sulcus. Soon after, the patient experienced a complete macula-off retinal
detachment OD, which was subsequently treated with scleral buckle, pneumatic retinopexy, pars plana
vitrectomy, endolaser, and silicone oil infusion. When the retina was stable, the retina specialist
performed silicone oil removal and fluid-gas exchange.

As a result of this complicated history, the patient developed glaucoma OD, and vision declined to hand
motion. The patient’s history of multiple retinal detachments, repeated intraocular surgeries, and IOL
dislocation with repositioning into the sulcus likely increased his risk of UGH syndrome compared with
non-complicated cataract extraction with PCIOL implantation.

Education Guidelines

Key concepts

The blood-aqueous barrier: importance and breakdown1.
Role of inflammation secondary to mechanical chafing on uveal tissue: pathophysiology and2.
consequences
IOL malposition: clinical signs, complications, and treatment3.

Learning objectives

With this case discussion, participants should be able to:

Learn about the different etiologies and treatment of hyphema1.
Identify the signs/symptoms of UGH syndrome2.
Learn about the management of UGH syndrome3.

Discussion questions

What role do IOLs play in UGH syndrome, and to what extent do ACIOLs and PCIOLs differ in1.
UGH syndrome? (How does the placement of the IOL in the eye increase/decrease the likelihood
of UGH syndrome – ACIOL vs. PCIOL in the sulcus vs. in the bag?)
What is the typical pattern of TIDs seen in UGH syndrome cases? Why does this type of pattern2.
occur?
What are differential diagnoses for a hyphema?3.
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Why should we consider what medications a patient is on when diagnosing a hyphema?4.
What is the treatment for UGH syndrome? How successful is it?5.

Teaching instructions

The authors recommend reviewing the discussion and going over the discussion questions to ensure a
thorough understanding of the topic. Use of figures/diagrams and photos to review the different locations
in which an IOL may be implanted would be helpful in understanding the key concepts and
pathophysiology of UGH syndrome. Also helpful would be a review of photos of circumferential TIDs and
OCT images that highlight the iris/lens interaction.

Discussion

When UGH syndrome was first described in the 1970s, it was exclusively associated with the ACIOLs of
the time. With updated lens design, improved lens fabrication, and evolved surgical techniques, the
incidence of UGH syndrome has substantially decreased. With the transition to PCIOLs, many thought
UGH syndrome would no longer occur as a post-surgical complication of cataract extraction. However,
although it happens infrequently, PCIOLs are capable of causing inflammation and breakdown of the
blood-aqueous barrier via mechanical chafing on uveal tissue, as is evidenced by this case. While
prompt surgical intervention is recommended in most cases, this patient’s ocular history and limited
visual prognosis allowed for less aggressive treatment.

Differential diagnoses for hyphema in adults

Hyphema due to trauma

The most common cause of hyphema is trauma. Hyphema-related orbital trauma is most commonly
caused by a high-energy blow to the orbit (61-66%), followed by projectile (30.2-36%) and explosion
(2.4-3%).6 There are several possible sources of bleeding in a traumatic hyphema. A direct blow may
cause ruptured blood vessels at the anterior ciliary body or iris root, but equatorial expansion and
elevated IOP may also cause rupture of ciliary body or iris blood vessels.6

Neovascularization of the iris or angle

Ocular neovascularization is the result of ischemia to ocular structures, most often in the form of retinal
hypoxia. Ocular ischemia results in release of angiogenic factors, including vascular endothelial growth
factor (VEGF) and others, that stimulate new blood vessel growth.7 Unlike normal ocular blood vessels,
these new blood vessels tend to leak fluid and blood and can lead to hyphema when they form in
anterior structures. The most common causes of ocular neovascularization are diabetic retinopathy,
retinal vein occlusion, and OIS.8

Diabetic retinopathy: Poor glycemic control in diabetic patients can result in severe retinala.
ischemia, causing the distressed ocular tissue to release pro-angiogenic factors. This can result in
both proliferative diabetic retinopathy and anterior segment neovascularization. Rubeosis iridis
may or may not precede angle neovascularization, making gonioscopy a necessity in cases of
hyphema or suspected neovascular glaucoma.8

Retinal vein occlusion: After a retinal vein occlusion, ischemia and capillary nonperfusion lead tob.
an upregulation of inflammatory cytokines and VEGF, resulting in ocular neovascularization.9 An
ischemic central retinal vein occlusion can lead to neovascularization of the iris and neovascular
glaucoma anywhere between 2 weeks to 2 years after the occlusion, but it most often occurs
around 3 months.8

OIS: ocular ischemic syndrome is hypoperfusion as a result of stenosis or occlusion of thec.
common or internal carotid artery.10 Typical retinal manifestations are dilated retinal veins, mid-
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peripheral retinal hemorrhages, and neovascularization of the disc. Anterior segment involvement
may lead to hypotony due to ciliary body hypoperfusion, but if iris and angle neovascularization
occurs, this can also result in elevated IOP or hyphema.

Hyphema due to iris melanoma

Though extremely rare, hyphema can be caused by iris melanoma.11 Though only 2% of iris nevi
converted to iris melanoma within 5 years in a Shields study of 1,611 eyes, hyphema was one predictive
feature of growth.12

Uveitis-glaucoma-hyphema syndrome

UGH syndrome is a condition that occurs after cataract extraction with IOL implantation. This condition is
caused by mechanical chafing of the IOL with the iris, causing hemorrhaging, inflammation, and
subsequent IOP increase.5 Though more frequently associated with ACIOLs, UGH syndrome can also
occur with poorly positioned PCIOLs.3

In the early days of cataract surgery, the anterior chamber was the preferred location for IOL
implantation due to frequent dislocation of PCIOLs. The polymethyl methacrylate (PMMA) lenses of the
time were too heavy to be supported posteriorly by the zonules and capsular bag, so surgeons viewed
the anterior chamber as a more stable location. However, the anterior chamber placement was not
without complications. In 1978, Ellingson first published his observation of the triad of uveitis, hyphema,
and glaucoma caused by poorly fabricated ACIOLs.1 Initially coined Ellingson syndrome, uveitis-
glaucoma-hyphema syndrome was attributed to poorly finished lenses, primarily warped footplates and
poor edge finish.13 Lenses of similar design, but better manufacture quality, are still used today for
ACIOLs with much lower frequency of complications. Other improvements made to ACIOLs over the
years include discontinuation of nylon and metal as haptic materials and a switch to flexible semi-rigid
loops. Also, lens insertion glides and viscoelastic have allowed for smoother lens insertion.13,14

A significant decrease in the incidence of UGH syndrome is attributed to the rise of PCIOLs. In-the-bag
placement reduces the risk of direct contact between the PCIOL optics or haptics with uveal tissue.
Altogether, these improvements in lens design and surgical technique led to a decrease in annual
incidence of UGH syndrome from 2.2-3.0% per year to 0.4-1.2%.3,13 Case reports of UGH syndrome
associated with PCIOLs rarely, if ever, corresponded to uncomplicated cataract surgeries. PCIOL
complications that have led to UGH syndrome include haptic migration into the anterior chamber,15 bag
tearing with haptic migration into the sulcus,16,17 pseudophacodonesis secondary to pseudoexfoliation
syndrome,18 and focal capsular fibrosis leading to mechanical chafing on the posterior iris.19 In this
patient’s case, repositioning of the PCIOL into the sulcus likely led to excessive interaction between the
iris and PCIOL.

In this case and many others, TIDs can provide helpful clues in diagnosis of UGH syndrome. TIDs after
cataract extraction are common, but pattern and location can differ based on cause. In contrast with
pupillary margin TIDs caused by surgical instruments during cataract extraction, circumferential shape
and mid-peripheral location of TIDs indicate chafing of the IOL optics and haptic on the posterior iris.
This unique pattern is indicative of excessive PCIOL interaction with the iris and is frequently seen in
UGH syndrome.5

Several treatment options are available for patients with traumatic hyphema. Typically, patients are given
an eye shield and told to sleep at an incline to keep the blood in the inferior anterior chamber.
Antifibrinolytic agents have been demonstrated to reduce the risk of re-bleeding in traumatic hyphema,
but may prolong the duration of hyphema.20,21 Additionally, many patients reported side effects of nausea
and vomiting, and the systemic formulation is contraindicated in patients with renal disease, as in the
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case with this patient. Also, topical formulations of antifibrinolytic agents must be requested from a
compounding pharmacy and are difficult to access. Topical corticosteroids and cycloplegics decrease
the risk of developing posterior synechiae, stabilize the blood-aqueous barrier, and reduce symptoms of
uveitis.22 Furthermore, cycloplegics may increase uveoscleral outflow, and corticosteroids reduce the risk
of re-bleeding.6,20 Given the poor visual potential and the initial unknown etiology due to poor
visualization of the iris and posterior segment, a conservative management approach was taken with this
patient. As the patient was not symptomatic for uveitis, he was treated only with atropine 1% twice a day
OD until the hyphema resolved. The prostaglandin analog glaucoma therapy was also replaced with a
combination beta blocker/carbonic anhydrase inhibitor (CAI) due to inadequate IOP control on
prostaglandin alone throughout the course of the hyphema.

Currently, there is no consensus regarding what effect aspirin has on the risk of re-bleeding in traumatic
hyphema. Some clinical trials have found that use of aspirin made no difference in incidence of re-
bleeding.23 Conversely, other studies found that use of aspirin increased the risk of re-bleed after
traumatic hyphema. One small study found that 7 of 12 patients who used aspirin after traumatic
hyphema experienced a re-bleed, compared with 1 of 13 patients who did not use aspirin.24 As a result,
the decision to discontinue aspirin or other anticoagulant therapy in the case of hyphema should be
made on a case-by-case basis. If a patient uses aspirin purely for its analgesic properties, it would be
reasonable to recommend a different analgesic. However, if the patient has been prescribed aspirin or
other anticoagulants to reduce the risk of stroke, as was the case with this patient, optometrists should
be extremely cautious before recommending discontinuation of anticoagulants. Low-dose aspirin has
been proven to reduce risk of ischemic stroke,25 and discontinuation of aspirin has been shown to lead to
increased risk of recurrent stroke from 29% to 51% in moderate-to-high-risk patients.26 Therefore,
discontinuation of aspirin was not recommended in this case, and the patient did not experience a re-
bleed. Extreme caution is advised before discontinuing aspirin in cases of hyphema when the patient is
at risk of stroke.

Another consideration in this case was the use of prostaglandins for IOP control in the context of active
uveitis. The role of prostaglandins as an inflammatory mediator is well-established, but the suggested
association between prostaglandins and uveitis remains controversial. In the late 1990s, Warwar and
colleagues published a series of case reports indicating the incidence of anterior uveitis was 6% and the
incidence of cystoid macular edema was 2% in patients using latanoprost, suggesting that topical
prostaglandins led to intraocular inflammation.27 Smith et al. found that initiation of latanoprost induced
uveitis in 1% of patients without history of uveitis, caused recurrences in 23% of patients with history of
uveitis, but did not cause worsening inflammation in patients with active uveitis.28 In a case series in
which four patients experienced resolution of uveitis after discontinuation of latanoprost, all four
experienced recurrences when latanoprost was re-challenged.29 However, a more recent study found no
difference in anterior uveitis or cystoid macular edema in patients using prostaglandin analogs vs. other
IOP-lowering therapies.30 Overall, these findings indicate that a very small percentage of people are
susceptible to prostaglandin-induced uveitis, and prostaglandins may increase risk of recurrences in
patients with history of uveitis.

Because of their slow mechanism of action, prostaglandin analogs are not recommended for treating
acute elevated IOP in patients with hyphema or UGH syndrome. However, there is no current
recommendation regarding use of prostaglandin analogs for pre-existing glaucoma during the treatment
course of hyphema. While it is unknown if the pro-inflammatory properties of prostaglandins alter or
prolong the healing course of UGH syndrome, it is unlikely to effectively control further elevated IOP due
to hyphema. Therefore, beta blockers and CAIs are recommended during hyphema because they are
fast-acting and target aqueous production.6

In this case, the patient’s IOP was no longer well-controlled with a prostaglandin analog after the
development of hyphema, and he was switched to beta blocker/CAI combination therapy to better control
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IOP.

With respect to other glaucoma medications, oral CAIs, especially acetazolamide, are contraindicated in
patients with sickle cell disease or trait as they can increase sickling of erythrocytes. If an oral CAI must
be used, methazolamide would be a better choice.

For hyphema caused by UGH syndrome, surgical repositioning of the IOL is the recommended treatment
to prevent re-bleeding and prolonged IOP elevation. In a retrospective study looking at the outcome of
71 cases of UGH syndrome associated with PCIOLs, 60 patients underwent surgery. Of these, 46 never
had a recurrence of UGH syndrome, seven had only a single recurrence that subsequently resolved, and
seven had no recurrences after a second repositioning surgery. In the 11 cases that were not treated
surgically, five had a recurrence of UGH syndrome within the first year of follow-up. Of the 60 surgical
interventions, 14 had IOL exchange and 46 underwent repositioning of the existing IOL with 71-74%
success in preventing recurrences after the initial surgery. Even in cases where surgical intervention did
not prevent recurrence, there was significant improvement in best-corrected visual acuity and IOP in the
surgical group compared with the non-surgical group.5

These findings indicate that the patient in this case report is at high risk of a re-bleed due to declining
surgical intervention. However, this patient has profoundly reduced baseline vision and was generally
asymptomatic during his bout of UGH syndrome, so there are limited benefits to surgical intervention.
The goal of this patient’s ophthalmic care has shifted to comfort rather than vision preservation.
Therefore, surgical intervention can continue to be deferred unless ocular comfort is compromised.

Conclusion

UGH syndrome is a rare but vision-threatening complication of cataract surgery. Though uncommon,
especially in the case of PCIOLs, it should remain a differential diagnosis in non-traumatic presentations
of hyphema. In this case, the patient’s complicated history of retinal detachment and retinal surgeries led
to malpositioning of the IOL, resulting in mechanical chafing and subsequent uveitis and hyphema.
Though surgical intervention is recommended in most cases to improve vision and prevent recurrence,
this patient declined surgery due to poor visual potential and resolution on conservative topical therapy.
Nevertheless, surgical repositioning or replacement of the IOL will result in the best outcome for patients
with UGH syndrome and reduce the risk of glaucomatous optic neuropathy. The current
recommendation for management of hyphema is bed rest and elevation, topical corticosteroids and/or
cycloplegics, avoidance of unnecessary anticoagulants, and control of IOP. These patients must be
monitored closely until resolution of the hyphema, and the optometrist must investigate all possible
etiologies of hyphema to address the cause and prevent recurrence.
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