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Objectives: To determine the incidence of, risk factors for, and outcomes of delayed suprachoroidal
hemorrhage (DSCH) after glaucoma filtration surgery.

Design: Retrospective case-control study.

Participants: All patients undergoing glaucoma filtration procedures between 1986 and 2000 at Indiana
University who were diagnosed postoperatively with suprachoroidal hemorrhage. A total of 66 patients with
DSCH were identified. These were compared with a randomly selected group of patients who underwent similar
procedures but did not have suprachoroidal hemorrhage.

Methods: Total cases of DSCH were initially compared with the total number of glaucoma surgeries to
determine the overall incidence and the incidence in the different procedures. Subsequently, a case-control
study was performed comparing the group with hemorrhage to the control group to identify risk factors. Finally,
outcomes and prognostic factors were determined by comparing vision preoperatively and postoperatively and
parameters of patients with good and poor outcomes.

Main Outcome Measures: Incidence of DSCH, risk factors associated with its occurrence, visual outcomes,
and factors important for prognosis.

Results: Of a total of 2285 glaucoma filtration procedures, 66 (2.9%) cases of DSCH were identified. It
developed in 9 of 615 (1.5%) trabeculectomies without antimetabolite, 30 of 1248 (2.4%) trabeculectomies with
antimetabolite, 2 of 72 (2.8%) valved tube shunt implantations, and 25 of 350 (7.1%) nonvalved tube shunt
implantations. The increased incidence of DSCH after tube shunts compared with trabeculectomy-associated
DSCH was significant (P < 0.0001) with an odds ratio of 3.2. The risk factors for DSCH after glaucoma surgery
include white race (P = 0.012), anticoagulation (P = 0.034), severe postoperative hypotony (P = 0.033), and
aphakia/anterior chamber intraocular lens (P = 0.002). The visual outcomes of patients with hemorrhage were
poor, with a decrease in logarithm of the minimum angle of resolution visual acuity from 0.72 to 1.36, which was
statistically significant compared with the controls (P < 0.009).

Conclusions: Delayed suprachoroidal hemorrhage occurs more frequently after tube shunt implantation
than after trabeculectomy. Caution should be exercised when operating on patients with known risk factors,
because the visual outcomes after DSCH are poor. Ophthalmology 2001;108:1808-1811 © 2001 by the
American Academy of Ophthalmology.

Suprachoroidal hemorrhage associated with intraocular sur- Expulsive hemorrhage differs from delayed suprachoroi-
gery has been recognized for centuries. Baron de Wenzel, dial hemorrhage (DSCH) in its incidence, pathophysiology,
first described it in 1786 after cataract surgery performed byand managemeftExpulsive hemorrhage is rare and con-
his famous father in 176D.The term “expulsive hemor- sists of sudden and massive hemorrhage under the choroid
rhage” was coined by Tersémho also described its gross during surgery that may result in extrusion of intraocular
pathology. In 1915, Verhoeffmade the first successful contents. DSCH after surgery varies considerably in sever-
attempt at treatment by performing a scleral puncture. Deity but is generally characterized by the sudden onset of
spite this long history, suprachoroidal hemorrhage remaingevere pain, decreased vision, and a shallow anterior cham-
one of the most feared complications of ophthalmic surgeryper usually associated with raised intraocular pressure

(IOP).
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outcomes. We attempted to perform a comprehensive study Table 1. Total Cases of Glaucoma Surgery and Delayed
of patients undergoing different types of glaucoma surgery, Suprachoroidal Hemorrhage

with and without suprachoroidal hemorrhage, to determiné
the incidence, risk factors, and outcomes of DSCH.

Number of Delayed

Total Suprachoroidal Percent
Procedure Number Hemorrhages (%)
Trabeculectomy without 615 9 1.5
. antimetabolite
Materials and Methods Trabeculectomy with 1248 30 2.4
antimetabolite
The charts of all patients who underwent glaucoma filtration Valved tube shunts 72 2 28
procedures by one glaucoma surgeon (LBC) who were diagnosetjonvalved tube shunts zggg ég ;é

with postoperative suprachoroidal hemorrhage between 1986 ant®®
2000 were reviewed. Patients were identified by searching through
a database of patient records in the Glaucoma Department at
Indiana University. Only those patients with confirmation of their
diagnosis by echography or by ophthalmoscopic visualization ofResults
the hemorrhage were included in the study. Patients who hae
intraoperative expulsive hemorrhage were not included in theDf 2285 glaucoma filtration procedures, 66 (2.9%) DSCHs were
study. The data that were collected included age, gender, rac&entified. With regard to the type of filtration procedure, DSCH
medical hisory, whether the patient used any anticoagulants or andeveloped in 9 of 615 (1.5%) cases of trabeculectomy without
tiplatelet agents, ocular history (including number of prior surgeriesantimetabolite, 30 of 1248 (2.4%) cases of trabeculectomy with
phakic status, number of ocular medications, and type of glaucomaantimetabolite, 2 of 72 (2.8%) valved tube shunt implantations,
IOP just before surgery, type of surgery performed, immediate postand 25 of 350 (7.1%) nonvalved tube shunt implantations (Table
operative IOP, interval between surgery and onset of suprachoroidal). The increased incidence of DSCH after tube shunts compared
hemorrhage, size of the hemorrhage, associated findings (hyphemgith trabeculectomy-associated DSCH was statistically significant
vitreous hemorrhage, retinal detachment), whether the hemorrhage < 0.0001, chi-square test) with an odds ratio of 3.2 (Table 2).
was drained, final IOP, and final best-corrected visual acuity. The incidence of DSCH did not vary significantly over the 14-year
The total number of glaucoma filtration procedures performed byperiod covered by the study.
the same ophthalmologist (LBC) during the same time period was Given this difference in risk of DSCH based on type of surgery,
identified, and the overall incidence of delayed suprachoroidal hema case-control study was then performed comparing the groups
orrhage was calculated. The surgeries were then stratified by proc@ith hemorrhage to a randomly selected, procedure-matched group
dure (trabeculectomy without antimetabolite, trabeculectomy withwithout hemorrhage to identify risk factors of DSCH (Table 3). As
antimetabolite, valved tube shunts, and nonvalved tube shunts), arimmarized in Table 4, the risk factors for DSCH after trabecu-
the incidence of hemorrhage in each type of procedure was calculatedctomy include preoperative anticoagulatid® € 0.034; odds
A control group was then randomly selected from the group thatatio: 3.62) and aphakic or anterior chamber intraocular lens status
had undergone similar filtration procedures but had not had suprachgP = 0.013; odds ratio: 5.76). For tube shunts, the only risk factor
roidal hemorrhage develdf.Because there was a statistically signif- found is postoperative hypotony (IOR 3 mmHg; P = 0.019;
icant difference in the incidence of hemorrhage between the differergdds ratio: 4.40). Combining all cases of trabeculectomies and
procedures, the control group was matched by procedure. tube shunt implantations, the risk factors for DSCH after glaucoma
All statistical procedures were performed in SPSS for Windowssurgery are aphakia/anterior chamber intraocular lens pseudopha-
(SPSS Inc. Chicago IL) (version 10.07). Logistic regression analkja (P = 0.002; odds ratio: 4.81), severe postoperative hypotony
ysis was performed for all cases and for trabeculectomy and tubg> = 0.033; odds ratio: 2.37), anticoagulatid® € 0.034; odds
shunt implantation separately. Because of the small number ofatio: 2.70), and white racé®(= 0.012; odds ratio: 5.99).
cases of DSCH for logistic regression, the analysis of the trabecu- The visual outcomes of patients with hemorrhage were poor,
lectomies included both antimetabolite and nonantimetabolitevith a decrease in logMAR visual acuity from 0.72 (20/105)
cases, whereas the analysis of tube shunt implantations includgsteoperatively to 1.36 (20/460) at last follow-up & 0.0001,
both valved and nonvalved implants. The following factors werewilcoxon signed-rank test). In the control group the mean log-
included as covariates in the logistic regression analysis: ageviAR decreased slightly from 0.61 (20/81) preoperatively to 0.84
gender, hypertension, anticoagulation (including aspirin, Couma-
din, dipyridamole, heparin, pentoxifylline, ticlopidine), white race, ) ,
number of prior intraocular surgeries, disrupted posterior capsule/ 1able 2. Risk of Delayed Suprachoroidal Hemorrhage among
anterior hyaloid face (aphakia or anterior chamber intraocular Glaucoma-filtering Procedures
lens), severe hypotony during the first week postoperatively (in-
traocular pressures 3 mmHg), preoperative IOP, and drop in IOP

Incidence of Delayed

from preoperative level to postoperative level within the first week. Procedure P?;ﬁf;ilﬁ;’;zl?;{ ) VS e I?:t(iz
For other comparisons between DSCH and control groups;
Student'st test was used for parametric data (age, IOP), Mann-Tube shunt:trabeculectomy* 6.4:2.1 <0.0001 3.2
Whitney U test for nonparametric data (number of prior surgeries,TfabeFUIGCtl?TY with:without 2415 023 NS
H H H H 1 antimetabolite
number of preoperative medications), and Fisher's exact test e s e denonvalved” 7128 0.29 NS

chi-square test for proportions (gender, race, hypertension, antico-
agulation). Visual acuities were converted into logarithm of the
minimum angle of resolution (logMAR) units, and the difference NS = not significant.
between pre- and post-DSCH logMAR units was calculdfed. +Chi-square test.
These were averaged and compared (Mann—Whithegst) be-

h Fisher’s .
tween the two groups to study the visual outcome of DSCH. Shers exact test
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Table 3. Characteristics of Delayed Suprachoroidal Hemorrhage trabeculectomy or tube shunt, DSCH developed in 13 cases
Cases and Controls (3.0%)/ similar to the incidence reported in other smaller
studie§° and this study. There are some reports, however,

Supzilﬁﬁgidal that describe an incidence of delayed DSCH after glaucoma
Hemorrhage P filtration surgery as high as 6% after trabeculectomy and
Cases Controls  Value 5-fluorouracil injection¥’ and as high as 8% after Molteno
Age (yrs + SD) tube placement!
Trabeculectomy 69.9 + 174 673 +16.0 0.49% In this series, DSCH occurred more frequently after tube
Tube shunt implant 717151 64.7=142 0.09% shunt implantation than after trabeculectomy. Although sur-
Male:female i indicati ;
gical indications and techniques may have evolved over the
Trabeculectomy 15:24 19:22 0.517 - . - .
Tube shunt implant 12415 1116 Lot past decade, particularly with the advent of antimetabolites
White:African American and newer tube shunt devices and techniques, the incidence
Trabeculectomy 37:2 34:6 0.261 of DSCH did not vary appreciably over the 14-year span of
HTube shunt 1(1)}1plant 26:1 22:4 0.35 this series. Increased risk of DSCH after tube shunt has been
ypertension (%) R reported, and the incidence of DSCH after Molteno tube
Trabeculectomy 53.8 51.2 0.83 .
Tube shunt implant 48.1 48.1 1.0t shunt placement may be as high as 8% he Ahmed tube
Anticoagulation (%) shunt, designed to limit postoperative hypotony, is thought
Tribecﬁlmqmyl 359 12.2 0.018" to limit the risk of postoperative DSCH; one recent study
Tube shunt implant 222 29:6 076 reported DSCH in 4 of 85 cases (4.7%)nd another study
Prior surgeries (no. = SD) . ..
Trabeculectomy 10+08 07410 0016 noted DSCH in one eye of 60 cases (Z%hut it is unclear
Tube shunt implant 2411 20+1.6 0.5 whether this represents a statistically significant difference

from the study involving Molteno tube placement. It is
possible that eyes undergoing tube shunt placement have
more severe glaucoma with a higher preoperative IOP and a
subsequent larger drop in pressure after placement of the
tube shunt. In our series, the number of previous intraocular
surgeries was not a significant risk factor for DSCH in the
trabeculectomy group, the tube shunt group, or overall.
(20/138) postoperatively(= 0.0002, Wilcoxon signed-rank test). [N this series, risk factors for DSCH differed, depending
The overall drop in logMAR from preoperative to final follow-up 0On the type of procedure performed. As noted previously,
was significantly greater in the DSCH group compared with thethe risk factors for DSCH after trabeculectomy included
control group P = 0.004, Mann-Whitney test). None of the risk  preoperative anticoagulation and aphakic or anterior cham-
factors tested were predictive of final visual outcome. ber intraocular lens status, whereas those for tube shunts
included postoperative hypotony. Age, hypertension, and
high preoperative IOP were not found to be risk factors. Of
Discussion these risk factors, postoperative hypotony would be ex-
pected to increase the likelihood of DSCH, given the pro-
The literature describing DSCH after glaucoma filtration posed mechanism for this complicatihin particular, one
surgery is limited. There is a scarcity of large single-surgeorprior histologic study in rabbits described four sequential
case series comparing the incidence of DSCH after varioustages in the development of DSCH: (1) engorgement of the
types of glaucoma filtration procedures. The largest study tehoriocapillaris, (2) followed by suprachoroidal effusion
our knowledge involves a consecutive series of 500 glaunear the posterior pole, (3) stretching and tearing of choroi-
coma operations in which DSCH developed in 10 eyedlal and ciliary body vessels, (4) followed by extravasation
(2%)8 In another prior study of 432 consecutive cases ofof blood from the torn vessels at the ciliary body base to

*Student’s t test.

Fisher’s exact test.
*Mann—Whitney U test.
SD = standard deviation.

Table 4. Logistic Regression Models—Risk Factors for Delayed Suprachoroidal Hemorrhage

Delayed
Suprachoroidal

Hemorrhage P Odds

Variables Cases Controls Value Ratio

White race—overall (in %) 95.5 82.4 0.012 5.99
Anticoagulation—overall (in %) 33.3 19.1 0.034 2.70
Anticoagulation—trabeculectomy (in %) 359 12.2 0.034 3.62
Hypotony (=3 mmHg)—overall (in %) 40.9 25.0 0.033 2.37
Hypotony (=3 mmHg)—tube shunt (in %) 37.0 7.4 0.019 4.40
Aphakia/ ACIOL—overall (in %) 349 11.8 0.002 4.81
Aphakia/ACIOL—trabeculectomy (in %) 33.3 73 0.013 5.76

ACIOL = anterior chamber intraocular lens.
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result in DSCH® Ocular hypotension can lead to engorge-
ment of the choroid, the first step in the development of
DSCH®

Some of previously reported risk factors of DSCH after
filtering surgery include old age, aphakia, postoperative

this study, several prior studies suggest that aphakia is a
statistically significant risk factor for DSCP{®:7:13:21.200ne

prior study of 500 cases noted an incidence of DSCH of 7.

6.6% in eyes that were aphakidn contrast, in the Fluor-
ouracil Filtering Surgery Study, 10 of 162 eyes (6.2%) that

had undergone previous cataract extraction developed &

nonexpulsive suprachoroidal hemorrhage after filtering sur-
gery, and high preoperative IOP represented the only sta-,
tistically significant risk factor for DSCH? The reason for

this discrepancy in risk factors among these studies is un-

clear, although the number of cases of DSCH in many ofig.

these series is relatively small.
In this series, the visual outcomes of patients with DSCH

were poor, with a decrease in logMAR visual acuity from 11.

0.72 to 1.36, which was statistically significant compared
with the controls P < 0.009). Prior studies have also
documented poor visual outcomes in these ca&8és:22—24
This decline in visual function is not unexpected, becaus
DSCH can lead to vitreous hemorrhage, retinal detach-
ment, hypotony, and other sight-threatening complica- 4
tions. Several studies have previously suggested that the
visual outcome correlates with increasing DSCH extent
and complexityz®24
In summary, this study has several limitations related to

its retrospective design. However, to our knowledge, thisl6.

study represents the largest case series of DSCH reported to
date, and all the procedures were performed by a singl
surgeon. The results from this study amplify and corrobo-
rate some findings from other smaller studies, suggestingg
that DSCHs occur more frequently after tube shunts com-
pared with trabeculectomies, but also suggesting that risk

factors for DSCH may differ based on the type of procedureto.

performed. Caution should be exercised when operating on
patients with known risk factors, because the outcomes after
DSCH are generally poor.
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