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Abstract
Objective—To describe the risk and risk factors for hypotony in a non-infectious uveitis cohort.
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Design—Retrospective cohort study.

Participants—Patients with non-infectious uveitis seen between 1979-2007 at four academic
ocular inflammation specialty clinics.

Method—Data were collected by trained, certified, expert reviewers from medical records.

Main Outcome Measures—Hypotony (<5mmHg) and low intraocular pressure (<8mmHg),
each sustained for ≥2 visits spanning at least 30 days.

Results—During follow-up, 126/6785 (1.86%) developed hypotony at the rate of 0.61%(95%
Confidence Interval (CI) 0.50, 0.75%)/eye-year. Cataract surgery was associated with a 7.5-fold
risk (adjusted hazard ratio (aHR = 7.51, 95% CI 3.97,14.23) of incident hypotony.
Phacoemulsification, the type of cataract surgery associated with the least hypotony risk still was
associated with nearly five-fold higher hypotony incidence (aHR =4.87, 95% CI 2.25, 10.55).
Increased risk was observed in children (aHR =2.92, 95% CI 1.20, 7.10) with respect to young
adults, and duration of uveitis of >5 years (aHR =3.08, 95% CI 1.30, 7.31) with respect to uveitis
of <6 month duration. ≥3+ vitreous cells, band keratopathy, exudative retinal detachment,
posterior synechia and history of pars plana vitrectomy also were associated with greater hypotony
incidence. With respect to anterior uveitis, intermediate uveitis (aHR = 0.17, 95% CI 0.05,0.56)
and posterior uveitis (aHR =0.11, 95% CI 0.03,0.45) were associated with lower hypotony risk,
whereas panuveitis (aHR=1.25, 95% CI 0.67, 2.35) was similar. Approximately five-sixths
(84.1%) of eyes presenting with hypotony had a visual acuity of 20/200 or worse (aOR for visual
acuity 20/200 or worse=13.85, 95% CI 7.23, 26.53). Risk factors for prevalent hypotony were
similar.

Conclusions—The risk of hypotony is low among eyes with non-infectious uveitis, but is more
frequently observed in cases with anterior segment inflammation. Signs of present or past
inflammation were associated with higher risk, suggesting excellent inflammatory control may
reduce the risk of hypotony. Prior ocular surgery also was associated with higher risk; cataract
surgery in particular was associated with much higher risk of hypotony. Lower risk of hypotony
with phacoemulsification than alternative cataract surgery approaches suggests the
phacoemulsification approach is preferable.

Extreme alterations in intraocular pressures (IOP) are not uncomm on in the setting of
uveitis. While elevated IOP is often a focus of interest and concern in uveitis, hypotony in
uveitis is perhaps a more formidable problem, given limited treatment options and the
potential complications of visual loss, maculopathy, keratopathy, choroidal effusion, optic
nerve edema, irregular astigmatism, and, ultimately, phthisis bulbi. Although there is no
consensus on how hypotony should be defined, most ophthalmologists agree that structural
changes are more likely to occur in the eye when the IOP is lower than 5 mmHg.1

In different uveitic subpopulations followed for various lengths of follow-up, a range of
incidence rates have been reported for hypotony; among patients with HLA-B27 associated
uveitis an incidence of 0.006/eye year,2 among pediatric uveitis patients 0.03/person year3,4

and among children with uveitis associated with juvenile arthritis 0.09/eye year.5 Hypotony
is commonly associated with severe vision loss and has been formally confirmed to have a
significant visual impact (4.5-fold higher odds of reduced visual acuity) in childhood
uveitis.3 Hypotony is a challenging and often disappointing condition to manage; currently
there is no definitive treatment for hypotony except in the setting of a cyclodialysis.6

Presently, the extent of risk for hypotony is incompletely characterized, and information
regarding risk factors influencing the development of hypotony is limited, as the small prior
series had limited power to identify risk factors. In this report, we evaluate the incidence and
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factors associated with hypotony in a large retrospective cohort of uveitis patients followed
at four tertiary uveitis clinics in the United States.

Methods
Study Population

This report is based on data from patients with non-infectious uveitis included in the
Systemic Immunosuppresive Therapy for Eye Diseases (SITE) Cohort Study. The design of
this retrospective cohort study has been described earlier.7 Patients included in this report
had been seen between 1979-2007 at four academic ocular inflammation specialty clinics;
patients from a fifth clinic which followed a consultative practice pattern, such that follow-
up visits were infrequent and sometimes occurred in response to poor outcome, were
excluded to avoid ascertainment biases. In prior reports, the cohort had included an
approximate 40% random sample from one of the four centers, but by the time of this
analysis 100% data were available from all of the centers. The study was performed with the
approval of the four institutions’ Institutional Review Board in accordance with the
Declaration of Helsinki.

Data Collection
Data collection for the SITE Cohort Study was done by trained, certified, expert reviewers
who reviewed the medical records of all patients and entered information for each eye of
every patient at every visit into a custom Microsoft Access database (Microsoft Corporation,
Redmond, Washington, USA). The data collection system included a quality control
program that required error corrections in real time. Demographic information obtained
during the initial visit and details of all medications in use at every clinic visit were
available. Details of ocular characteristics based on clinical evaluation using external, slit-
lamp, and dilated fundus examination also were recorded. Sequelae of ocular inflammation
were noted when present. Intraocular pressures that had been obtained for each eye at each
visit during routine clinical care were recorded, along with the method by which IOP was
measured.

Main Outcome Measures
Both the prevalence of hypotony (<5mmHg) at cohort entry and the incidence of hypotony
were assessed. Prior glaucoma surgery was considered as a potential risk factor for
presentation with hypotony, reflecting the scenario a consulting clinician would be faced
with, but was not assessed as a potential risk factor for incident hypotony in order to better
make inferences regarding pathogenesis, given the different pathophysiology of
overfiltration versus hypotony absent glaucoma surgery. A similar assessment was done for
low intraocular pressure (<8mmHg). To calculate the incidence of these outcomes, patients
who were free of each respective outcome at the time of cohort entry and had follow up
visits were followed until the first occurrence of hypotony, until the patient ceased attending
the clinic or the eye had glaucoma surgery, or until completion of the study. Since a single
measurement of reduced intraocular pressure is not uncommon with active inflammation,
and may differ qualitatively from sustained hypotony, our hypotony case definition for the
primary analysis required that an IOP below 5mmHg (or below 8 mm Hg) be observed on at
least two visits spanning no less than 30 days, including all visits within 30 days of the first
measurement. The following variables were assessed for their potential association with
hypotony and low IOP: age, sex, race, site of uveitis, primary ocular diagnosis, presence of
systemic inflammatory diseases, hypertension, diabetes, visual acuity, prior cataract surgery,
inflammatory activity in the eye (anterior chamber cells, vitreous cells and vitreous haze),
duration of uveitis, and the presence of other specific ocular complications of uveitis
including keratic precipitates, band keratopathy, posterior synechia, exudative retinal
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detachment, epiretinal membrane, macular edema, snowbanking, the presence of snowballs
and of retinal vascular sheathing.

Statistical Analysis
For the prevalence analysis, baseline was established as the first visit with a uveitis
diagnosis. For the incidence analysis, all non-hypotonous eyes from the prevalence analysis
with follow-up visits available and no prior glaucoma surgery were included; eyes with
glaucoma surgery during follow-up were censored at the date of surgery. All visits within 30
days post-cataract surgery were excluded, but visits after 30 days were retained. Covariates
missing at a given visit were imputed by carrying the last value forward. Visits with missing
IOP measurements were censored.

Frequencies and medians of demographic variables were tabulated for patients and
compared using Fisher’s exact test or one-way ANOVA (analysis of variance) for
categorical and numerical data respectively. For the risk factor analyses regarding
prevalence of hypotony or low IOP among eyes at cohort entry, crude and adjusted odds
ratios were calculated using univariate and multivariate logistic regression. Eye-year
incidence rates and 95% confidence intervals were calculated using Poisson regression. For
both the prevalence and incidence analyses, the appropriate generalizations of general
estimating equations (GEE) to the model in question were used to account for correlation
between the eyes of individual patients.8 For the evaluation of potential risk factors for the
incidence of hypotony, crude and adjusted hazard ratios were calculated using time-updated
univariate and multivariate Cox proportional hazards models with a robust sandwich
estimate to account for correlation between the eyes of individual patients9. 95% confidence
intervals are presented by giving the lower and upper bound of the confidence intervals as
subscripts before and after risk ratio estimates. All statistical computations were performed
with SAS 9.2 (SAS Institute, Inc., Cary, NC).

Results
Characteristics of the study population

Among 11,119 eyes (of 6,545 patients) with uveitis, 189 (1.471.7%1.96) eyes of 161 patients
presented with hypotony (intraocular pressure <5mmHg) at cohort entry. Twenty-eight
patients (17.3 %) presented with bilateral hypotony. Intraocular pressure was measured by
Goldmann applanation tonometer in 67.3% of eyes, 2.3% by tonopen, 30.2% by
pneumotonometer and 0.2% using other methods. On visits where hypotony was diagnosed,
76.2% of measurements were made using Goldmann applanation tonometry.

By primary site of inflammation, patients with panuveitis had the highest prevalence of
hypotony (4.8%) followed by anterior uveitis (1.8%), posterior uveitis (0.6%) and
intermediate uveitis (0.3%). The prevalence of intraocular pressures less than 8 mmHg
similarly was distributed across the various types of uveitis, with panuveitis (3.0%) and
anterior uveitis (1.9%) having the highest frequency of low IOP, compared with lower
frequency among intermediate (1.3%) and posterior (0.7%) uveitis cases. A total of 295 eyes
with uveitis had anti-glaucoma surgery before cohort entry and 144 had anti-glaucoma
surgery during follow up. Table 1, available at http://aaojournal.org, summarizes patient-
and eye-specific characteristics of cases of hypotony at cohort entry.

Risk factors for hypotony at presentation
Several risk factors for hypotony were identified (see Table 1 available at http://
aaojournal.org and Table 2 which gives results obtained from the final multiple regression
model). Younger age, African-derived race, and diagnosis of hypertension or diabetes
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mellitus all had a crude association with hypotony that was abrogated by adjustment for
other factors. Eyes presenting with hypotony were less likely to have a primary diagnosis of
intermediate uveitis (2.6%, adjusted OR 0.140.350.84) or posterior uveitis (6.3%,
aOR 0.280.571.14) than of panuveitis (34.4%, aOR 0.721.202.00) when compared with anterior
uveitis (overall p=0.04).

Presentation with hypotony was associated strongly with diminished visual acuity.
Approximately five-sixths (84.1%) of eyes presenting with hypotony had a visual acuity of
20/200 or worse (aOR 7.2313.8526.53), while 11.6% more presented with a visual acuity
worse than 20/40 but better than 20/200 (aOR 1.783.677.59) when compared to only 4.2 %
presenting with a visual acuity of 20/40 or better.

Eyes of patients presenting with hypotony were more likely to have had cataract surgery
(62.4% vs 12.4% , aOR 6.0410.6918.91) and/or glaucoma surgery (15.3% vs 3.0%,
aOR 1.502.614.56) than those without hypotony. Patients with pars plana vitrectomy (23.8.%
vs 2.9%, aOR 1.572.764.84) also had more hypotony than patients without the surgery.
Patients with hypotony were more likely to have had retinal detachment surgery previously,
but adjustment for other factors abrogated this crude association.

Eyes presenting with hypotony also had more signs of past and current inflammation,
including the presence of band keratopathy or posterior synechiae; high grades of anterior
chamber cells, vitreous cells, and vitreous haze; and exudative retinal detachment.
Inflammatory signs typical of intermediate and posterior uveitis were not associated with
hypotony.

A similar pattern of association was present for presentation with low IOP (less than 8 mm
Hg) with respect to normal levels of IOP (Table 3, available at http://aaojournal.org). After
adjusting for prior cataract and glaucoma surgery, pars plana vitrectomy, retinal detachment
surgery, sarcoidosis, juvenile idiopathic arthritis, type of uveitis, age, race, hypertension,
diabetes, duration of uveitis at baseline, anterior chamber cells and exudative retinal
detachment, the estimated multivariate adjusted odds ratios of eyes with <8mmHg vs 8+
mmHg, having similar references as in Table 1, available at http://aaojournal.org,
were 1.091.913.33 for juvenile idiopathic arthritis, 1.081.823.07 for sarcoidosis, 0.060.230.96
for Bechet’s disease, 3.214.696.85 for visual acuity of 20/200 or worse, 4.096.249.15 for prior
cataract surgery, 1.742.714.22 for prior glaucoma surgery, 1.582.564.14 for pars plana
vitrectomy, 1.893.085.04 for 3+ or worse anterior chamber cells, 1.652.915.15 for 3+ or worse
vitreous cells, 1.362.494.56 for band keratopathy, 1.051.482.09 for posterior synechia
and 2.745.019.13 for exudative retinal detachment.

Incidence of hypotony (IOP<5mmHg for at least 30 days)
A total of 126 out of 6,785 uveitic eyes (1.86%) initially free of hypotony and followed
sufficiently long to be at risk developed sustained hypotony during 20,972.27 eye-years of
observation, an incidence rate of 0.006 per person-year (95% CI 0.005-0.007). Of the 101
patients who developed hypotony in at least one eye, 76 developed unilateral and 25
developed bilateral hypotony. Risk factors for incident hypotony are given as Table 4,
available at http://aaojournal.org and the final Cox regression model results are shown in
Table 5. Children were more likely to develop hypotony than adults (adjusted hazard ratio
(aHR) 1.202.927.10 with respect to adults ages 26-35). Early adults (age 18-25 years) also
tended to develop hypotony more often than adults in the 26-35 year-old age range
(aHR 0.982.275.27). As in the prevalence analysis, eyes of non-white and diabetic patients
were more likely to develop hypotony, but the association was abrogated after adjusting for
other factors in the multiple regression analysis; hypertension tended to be associated greater
risk (aHR 0.992.044.20). Uveitic eyes of patients with juvenile idiopathic arthritis also had a
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strong crude association with incident hypotony, but the association was abrogated by
adjustment for other factors (aHR0.792.045.31). Sarcoidosis was not associated with
increased risk of hypotony in the incidence analysis.

As in the prevalence analysis, both intermediate uveitis (aHR 0.050.170.56) and posterior
uveitis (aHR 0.030.110.45) were associated with a lower risk of hypotony than panuveitis
(aHR 0.671.252.35) or anterior uveitis (reference group) (Figure 1). Greater duration of
uveitis at cohort entry also was associated with increased risk of hypotony, with
longstanding cases (≥5 years at presentation) having three-fold higher risk
(aHR 1.303.087.31) with respect to newly diagnosed cases (≤6 months at presentation)
(Figure 2). Several signs of present inflammatory activity also were associated with chronic
hypotony. While anterior chamber cells did not show an association with hypotony, higher
levels of vitreous cells and vitreous haze (which persist longer after flareups of
inflammation) were associated with a higher risk of hypotony. As in the prevalence analysis,
exudative retinal detachment was associated with a particularly high risk of hypotony
(aHR 1.865.2514.80). Increased risk of hypotony also was associated with band keratopathy
(aHR 1.423.146.98), and posterior synechia (aHR 1.212.053.45), but not with the other ocular
complications of uveitis studied.

Prior cataract surgery was associated with remarkable differences in the incidence of
hypotony. Eyes with uveitis had a 7.5-fold higher risk (aHR = 3.977.5114.23) of incident
hypotony following cataract surgery compared to patients who had no cataract surgery,
despite censoring the first 30 postoperative days from analysis. Compared to eyes which
never had a cataract surgery, eyes with prior phacoemulsification (aHR 2.254.8710.55),
extracapsular cataract extraction (ECCE) (aHR 3.146.5013.45), intracapsular cataract
extraction (ICCE) (aHR 3.7812.1939.30), pars plana lensectomy (aHR 3.128.5123.21) and
unknown types of cataract surgery (aHR 3.317.2816.00) all had a greater risk of developing
hypotony than unoperated eyes (Figure 3). Although the relative risk of hypotony associated
with cataract surgery was high, the absolute risk was relatively low (1.31.72.1% per eye-
year). By Kaplan-Meier analysis, an estimated 91.693.494.8 % of eyes were free of hypotony
five years after cataract surgery, vs. 98.298.899.2 % of phakic eyes five years after
presentation (log-rank p-value <0.0001). Among the 1618 eyes that had previously
undergone cataract surgery, 1,143 (70.6%) were pseudophakic, 461 (28.5%) were aphakic;
for 6 (0.37%) no information on intraocular lens status was available. When lens status was
substituted for type of cataract surgery, both aphakia (aHR 5.5811.1722.37 ) and
pseudophakia (aHR 2.104.138.12) were associated with a higher risk of hypotony when
compared with eyes without any cataract surgery. Compared to pseudophakia, aphakia had a
higher risk (1.452.705.04) of hypotony. Aphakia was more common in eyes that had
undergone ICCE (n=52/58, 89.7%) or pars plana lensectomy (n=118/131, 90.1%) than in
eyes which underwent phacoemulsification (n=57/677, 8.4%) or ECCE (n=105/217, 32.6%).

Following pars plana vitrectomy, eyes also had increased risk of hypotony (aHR
1.212.033.42) than eyes which had not undergone vitrectomy, but the effect was not as large
as that of cataract surgery. As in the prevalence analysis, eyes that had undergone retinal
detachment repair had higher crude risk of hypotony, but the risk was not sustained
following adjustment for other factors.

The analogous analyses evaluating the incidence of sustained low IOP (less than 8 mm Hg)
were performed, and yielded similar results (see Table 6, available at http://aaojournal.org)

Outcome of hypotony
The 126 eyes observed to develop sustained hypotony <5mmHg over visits spanning at least
30 days were followed for a mean of 1.34 years (from 2 days to 10.35 years) after their first

Daniel et al. Page 6

Ophthalmology. Author manuscript; available in PMC 2013 November 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text

http://aaojournal.org


hypotonous measurement. During this time the mean IOP measurement was 4.26 (SD 3.89);
84 (66.6%) had at least one follow-up visit with an IOP ≥5. The Kaplan-Meier estimated
median recovery time (first IOP≥5 in eyes with IOP ≥5 sustained for at least 30 days)
was 0.440.941.25 years. The proportion with a visit with IOP ≥5 mmHg was 3746%63 by 6
months, 4352%61 by 1 year and 5968%78 by 2 years (Figure 4). Visual acuity in hypotonous
eyes had a 0.0060.0800.154, (p=0.0465) logMAR increase in visual acuity as compared to
a 0.0030.0040.011 logMAR increase in non-hypotonous eyes (p=0.047) with a difference
of 0.0010.0760.150 during this time. A higher grade of anterior chamber cells at the time of
hypotony were associated with more frequent recovery from hypotony, eyes with 2 + or
worse having a 88.9% recovery compared to a 65.3% recovery in eyes with grade zero cells
(1.252.113.56 p<0.01). Cataract surgery status was not significantly associated with recovery
(p=0.639).

Sensitivity Analysis
A sensitivity analysis using only IOP measurements by Goldmann applanation tonometry
yielded similar results to the above.

Discussion
Our study of a large cohort of eyes of patients with uveitis demonstrated that hypotony is an
uncommon adverse outcome which is strongly associated with poor visual acuity. Prior
studies evaluating the risk of hypotony in the context of uveitis have been small,
uncontrolled case series or anecdotal cases. The 0.006/eye year incident rate of hypotony in
our study is lower than that reported among pediatric uveitis patients (0.03/person year)4 and
among children with uveitis associated with juvenile arthritis (0.09/eye year),5 the latter
reporting a group of patients from one of our participating centers (most of whom would
have been included in the present study). Restricting our population to pediatric uveitis
patients and juvenile idiopathic arthritis cases, the incident rates of hypotony were
0.0110.0150.022/eye-year and 0.0190.02810.043/eye-year, respectively, still somewhat less
than the former estimates from smaller series. Since our uveitis patients, and those in the
other reports, were drawn from tertiary uveitis clinics, it is likely that our estimate of the risk
of hypotony is higher than that which would be found in a primary ophthalmology setting
where average disease severity likely is lower, but probably is reasonably representative of
tertiary centers. Our cohort also did not contain infectious uveitis cases, some of which have
been reported to develop hypotony. 10, 11

Young age was associated with both hypotony as well as low intraocular pressure. Children
with uveitis in our cohort had a three-fold risk of developing hypotony than young adults.
Hypotony maculopathy has been reported to be associated with young age,12, 13 which
might reflect a similar underlying association. Hypotheses regarding the potential cause of
this strong association include potentially greater average severity of cases of uveitis
presenting early in life and/or possible adverse effects of uveitis on development of the
ciliary body or outflow pathways (when uveitis occurs in very young children).

We excluded from analysis those patients who had anti-glaucoma surgery from the point
when surgery was performed given the fundamentally different pathophysiology of
hypotony resulting from overfiltration. We also excluded the early post-operative period
after cataract surgery, during which it is expected that some patients will have transient
hypotony.14

Our results demonstrated a striking association between cataract surgery and subsequent
hypotony (a 7.5-fold higher risk), which was lowest with phacoemulsification, which still
was associated with four-fold higher risk of hypotony. A similar pattern of association was
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seen in association with hypotony at presentation and with incident low intraocular pressure
(less than 8 mm Hg). We were not able to evaluate whether the practice of operating on eyes
that had been free of inflammation for three months or longer, or the use of perioperative
pre-emptive corticosteroid therapy, mitigated the effect of cataract surgery on hypotony risk,
although it was the usual practice of the centers to employ these approaches to all kinds of
intraocular surgery. Several reasons have been cited in the ophthalmic literature for non-
uveitic patients developing hypotony after cataract surgery. The association of cataract
surgery and hypotony among patients with uveitis could have similar reasons in some cases:
wound leak, not apparent with slit lamp examination but diagnosed through ultrasound bio-
microscopy;15,16 inadvertent cyclodialysis clefts; 17,18rotation of intraocular lens haptic into
a cyclodialysis cleft 19; and the haptic of intraocular lens causing cilio-choroidal irritation.20

We did not have information on the occurrence of such events in this cohort.

One possible explanation of the strong association between cataract surgery and hypotony is
that cataract developed in patients with more severe uveitis which drove both the incidence
of cataract requiring surgery and the incidence of hypotony. However, adjustment for
variables directly measuring the current activity of uveitis and past sequelae of inflammation
only slightly attenuated the association with cataract surgery. Also, pars plana vitrectomy
was associated with a substantially lesser effect on the incidence of hypotony than cataract
surgery, whereas intuitively we might expect eyes requiring vitrectomy to be more severely
affected by uveitis. Another possibility is that cataract surgery’s known effect in shifting the
distribution of IOP downward by a small amount substantially increases the small
proportion of cases in the tail of the distribution below 5 mm Hg. In mostly healthy eyes of a
broad range of patients undergoing cataract surgery, it is well-known that the IOP tends to
be slightly lower post-operatively both a few months following surgery,21 and even five
years later.22 Finally, we could speculate that there may be some biological effect of cataract
surgery on the ciliary body or other anterior segment structures, perhaps a result of reduced
tension from the zonules on the ciliary body having physiological effects on aqueous
secretion. It seems unlikely that IOL chafing is a major factor, given that pseudophakic eyes
had less hypotony. While the mechanism of the effect will require further evaluation, it
seems clear that cataract surgery is associated with a large increase in the relative risk of
hypotony, which may be important to consider when contemplating cataract surgery on eyes
already with low IOP. Fortunately the absolute risk of hypotony is low after cataract
surgery, suggesting that the large majority of patients who stand to benefit from such
surgery are unlikely to develop this complication. The observation that phacoemulsification
is associated with the lowest risk of cataract surgery among the various cataract surgery
techniques provides further support of preference for this surgical technique, although it is
possible that surgeons tended to select this technique in simpler cases or in more recent
times when clinical care generally was more successful than in former years. The pattern of
association of phacoemulsification relative to other forms of cataract surgery persisted after
adjusting for various factors indicative of severity of uveitis (duration of uveitis, cells in the
anterior and posterior chambers, visual acuity and the type of uveitis). While observational
data are limited for purposes of causal inference regarding treatments, the available data
suggest that phacoemulsification is preferable, if feasible.

Whether or not to insert an IOL into an eye with uveitis has been a topic of debate in the
past, but more recently most eyes with uveitis undergoing cataract surgery receive IOLs.
Although our data suggest a lower risk of hypotony in pseudophakic than aphakic eyes,
these results are subject to confounding from the surgical approach and treatment selection
bias-cases with worse uveitis may have been left aphakic more often. Nevertheless, these
results do not suggest there should be a change in the current practice of using IOLs in most
situations.
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Our results generally support the thesis that more severe inflammation is associated with
greater risk of hypotony, as indicated by the greater risk of hypotony with longer duration
(persistence) of inflammatory disease, and with several measures of current inflammatory
activity. Strong association with the forms of uveitis likely to affect the ciliary body and
occurrence in association with anterior segment complications of severe (iris synechiae) or
chronic (band keratopathy) cases suggest that severe anterior segment inflammation is likely
an important cause of hypotony, and imply that hypotony potentially is preventable with
effective management. Less strong association with anterior chamber cells than with
vitreous cells or haze probably reflects the more rapid resolution of anterior chamber cellular
activity than of vitreous cells and haze may take longer to resolve. Exudative retinal
detachment likely causes retinal detachment via ciliary body detachment and/or through the
cluster of mechanisms whereby retinal detachment tends to cause low IOP.

Juvenile idiopathic arthritis-associated uveitis has been thought to be associated with a
particularly high risk of hypotony. In one such series, 40% of the eyes had hypotony lasting
from 1 week to four months.23 We did observe a substantially higher risk of hypotony in this
group, but the risk was substantially reduced (and rendered non-significant in the incidence
analysis) by adjustment for other factors, suggesting that associated factors such as younger
age (earlier onset of uveitis), longer duration of disease, and chronicity of inflammation as
indicated by band keratopathy may be important factors in causing hypotony in these
patients. A tendency to perform vitrectomy and pars plana lensectomy in these cases, and
adjustment for these factors in multiple regression, also have contributed to the abrogation
of the “effect” of JIA on hypotony in the incidence analysis. In an observational study, it is
difficult to determine whether the conditions that led surgeons to take that approach or the
approach itself (or both) contributed to increased risk. Other systemic disease associations
with uveitis, including sarcoidosis and spondyloarthropathy, were not observed to be
associated with an increased risk of hypotony.

In summary, uveitic eyes of patients being treated for uveitis developed hypotony at the rate
of 0.61%/eye-year. Apart from prior glaucoma surgery, risk factors associated with
hypotony include younger age, long duration of uveitis, more severe current inflammation,
presence of complications of severe (iris synechiae) or chronic (band-shaped keratopathy)
inflammation, exudative retinal detachment and prior intraocular surgery. Vitrectomy
surgery was associated with a 2-fold and cataract surgery was associated with a 7.5-fold
increased risk of developing hypotony, with the least increase in risk (~5-fold) among cases
managed by phacoemulsification. Avoidance of cataract or vitrectomy surgery is not always
possible, but fortunately the absolute risk of hypotony is low following these procedures.
While not addressed in this report, obtaining consistent control of inflammation prior to
intraocular surgery and use of pre-emptive perioperative corticosteroids might reduce the
risk of hypotony following surgery.24, 25 Considerations of hypotony risk suggest a
preference for the phacoemulsification approach to cataract surgery, or for extracapsular
cataract extraction if phacoemulsification is not feasible. Steps to prevent or remediate
hypotony in uveitis cases center on obtaining and maintaining excellent control of
inflammation (and remission if possible) without excessive use of corticosteroids, so as to
spare eyes as much as possible from the inflammation and inflammatory sequelae that are
associated with a higher risk of hypotony.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Incident hypotony and type of uveitis
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Figure 2.
Incident hypotony and duration of uveitis at presentation

Daniel et al. Page 13

Ophthalmology. Author manuscript; available in PMC 2013 November 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Figure 3.
Incident hypotony and type of cataract surgery. Phaco=Phocoemulsification,
ECCE=Extracapsular cataract extraction, ICCE=Intracapsular cataract extraction and pars
plana= Pars plana lensectomy
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Figure 4.
Recovery of incident hypotony.
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