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ABSTRACT

BACKGROUND: The uveitis—glaucoma—hyphema (UGH) syndrome was first described in 1978 as a complication of anterior
chamber polymethyl methacrylate intraocular lenses implantation. Introduction into practice of foldable intraocular lenses
with intracapsular fixation has reduced the incidence of UGH. However, this complication still occurs today, especially with
extracapsular intraocular lens fixation.

AIM: The aim of this study is to describe “uveitis—glaucoma-hyphema” syndrome pathogenesis, clinical features,
and diagnosis.

MATERIAL AND METHODS: A retrospective analysis of medical data for 2017-2021 identified 100 patients (101 eyes)
diagnosed with UGH syndrome, they made up the study group. Complaints, medical history, biomicroscopy, visual
acuity and intraocular pressure were assessed. 37 patients underwent anterior segment ultrasound biomicroscopy using the
Accutome UBM Plus (USA).

RESULTS: The occurrence of UGH syndrome is at least 0.19%. The leading UGH syndrome risk factor was intraocular lens
material. In 49% of cases these were AcrySof hydrophobic intraocular lenses. The second UGH risk factor was extracapsu-
lar (mixed and sulcus) intraocular lens fixation, occurring, according to ultrasound biomicroscopy, in 54 and 19% of cases,
respectively. The most significant diagnostic UGH sign was hyphema (93%). Ocular hypertension was detected in 66%, and
uveitis in 57% of cases.

CONCLUSIONS: The main UGH syndrome manifestations are hyphema and iris transillumination after phacoemulsification
complicated by posterior capsule rupture with extracapsular hydrophobic intraocular lens fixation. The most informative
instrumental method to assess intraocular lens position is ultrasound biomicroscopy.

Keywords: phacoemulsification; intraocular lens; complication; Ellingson syndrome; uveitis—glaucoma—hyphema syndrome;
glaucoma; vitreous hemorrhage; ultrasound biomicroscopy.
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AHHOTALNA

AkTyanbHocTb. CUHIPOM «yBeuT — rnaykoma — rucdieMa» (YIT) Bnepsbie onucaH B 1978 r. Kak 0CNOXHEHWe UMMIaHTaLMK
nepeHeKaMepHbIX MOIMMETUIMETAKPUNATHBIX MHTPAOKYNAPHBLIX SIMH3. BHeapeHue B NPaKTUKY rMOKUX MHTPAOKYNSAPHbLIX
JINH3 C BHYTPMKAMNCYNbHOW BUKCcaLmMen CHU3MMO0 YacToTy Bo3HMKHOBeHUA YIT. OfgHaKo 3T0 0CNOXHEHMe BCTpeYaeTcs U ce-
rogHs, 0c06eHHO Npy BHEKaNCyNbHON hUKcauuu.

Lienb — onucaHue natoreHesa, KJIMHUYECKOW KapTUHbI U AMarHOCTUKM CUHLAPOMA «yBEUT — rNayKoMa — rudeMan.
Matepuanbl U MeToabl. PeTPOCNEKTUBHLIN aHanM3 faHHbIX ucTopuii 6onesun 3a 2017-2021 rr. Boiseun 100 naumeHToB
(101 rnas) ¢ puarHosoM YIT, KoTopble cocTaBuiu uUcciesyemyto rpynny. OLeHWBanuch Xanobbl, aHaMHe3, pesynbTaThl
BUOMMKPOCKONMM, @ TaKXKe OCTPOTa 3PEHMA U BHYTPUrNa3Hoe AaBneHue, 37 nauueHTaM BbIMOSIHANACH YNbTPa3BYKOBas
BruoMmMKpocKonus nepeaHero oTpeska Ha npubope Accutome UBM Plus (CLUA).

Pe3ynbratbl. Bctpeyaemocts YIT coctasnset He MeHee 0,19 %. Benywmm daktopoM pucka YIT okasancs Matepuan uH-
TPAOKYNsAPHbIX MH3. B 49 % cnyyaeB 3To Obinn ruapodobHble NMH3bLI Ha nnatdopMe AcrySof. BropbiM no 3HaummocTy
dakTopoM pucka YIT cTana BHeKancynbHas (CMellaHHas U CyNbKycHas) GUKCaLMA UHTPAOKYNAPHOW NIWH3bI, BCTpeYa-
fowascs, No AaHHbIM YbTpa3ByKoBoW buoMuKkpockonuu, B 54 u 19 % cnyyaes cooTBeTCTBEHHO. Haubonee 3HauMMbIM
AMarHoctuyeckuM npusHakoM YIT okasanocb Hanmuue rudembl (93 % cnyyaes). OdTanbMorunepTeHsus onpepensiach
y 66 %, a yeut — y 57 % naumeHTOB.

3aknioyeHune. OcHoBHble nposBneHua YIT — rudema u TpaHCMNNIOMUHALMUS PafyXKKU Y NalMeHTa nocse 0CN0XKHEHHOM
pa3pblBOM 3afiHeil Kancynbl GakoaMynbcuUKaLmm ¢ BHeKancynbHoW dukcaumelt rupohobHoi UHTPAOKYNSAPHON NIMH3bI.
Haubonee MHhOpPMATUBHBIM UHCTPYMEHTANIbHBIM METOZ,0M OLIEHKM MOJIOXEHNUS| MUHTPAOKYNAPHON IMH3bI ABNSETCA YbTpa-
3BYKOBas HMOMMKPOCKONMS.

KnioueBble cnosa: dJaKOZ-)MYJ'IbCMd)VIKaU,MFI; MHTPAOKYNAPHaA JIMH3a; OCJ/I0XHEeHWe; CMHOPOM INAMHICOHa; CMHOpOM
«YBEWUT — IMayKoMa — FMCIJEMa»; rNnayKkoMa; KpoBousnnaHue B CTEKJIOBUAHOE TeJl0; YNibTpa3BYKOBaA 6MOMMKp0CKOI’IMFI.
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BACKGROUND

The uveitis—glaucoma—hyphema (UGH) syndrome
was first described in 1978 as a complication of anterior
chamber polymethyl methacrylate intraocular lens (I0L)
implantation occuring due to traumatization of the iris by
them [1]. The introduction into everyday clinical practice
of foldable 10Ls with intracapsular fixation significantly
decreased the prevalence of the UGH syndrome [2, 3],
which reached about 2% during the 1980s [4]. However,
this complication is still encountered by today, first of all,
by compromised capsular support driving to implant the
IOL into the ciliary sulcus [5].

The generally accepted main UGH manifestations are
the opalescence and cells in the anterior chamber fluid,
ocular hypertension, hyphema, iris transillumination, vit-
reous hemorrhage, macular edema [6-8]. Such combina-
tion of manifestations is often interpreted as idiopathic
anterior uveitis leading to the prescription of only medical
anti-inflammatory and hypotensive treatment not influ-
encing the cause of the disease, and having a temporary
effect [9, 10]. The unintentional abandonment from ap-
propriate surgical treatment focused on elimination of
mechanical iris and ciliary body traumatization by the
intraocular lens is fraught with secondary glaucoma de-
velopment due to recurrent hemorrhages [11].

Based on the above, the aim of the present study is
in description of the algorithm of the UGH diagnosis,
based upon the characteristic combination of symptoms
and clinical signs as well as upon the most informative
complementary examination methods.

MATERIALS AND METHODS

The study was carried out in the Ophthalmology centre
of the Saint Petersburg City Budget Healthcare Institution
“City multifield hospital No. 2", where during 2017-2021,
within the obligatory medical insurance, 52,443 patients
were operated with following diagnoses according to
the ICD-10: H25.0 (Incipient age-related cataract), H26.2
(Complicated cataract), H27.0 (Aphakia), as well as 785.2
(Complication of mechanical nature related to the intra-
ocular lens).

From 1101 patients, treated for conditions coded as
T85.2, in 100 people (38 of them being women) aged
74.37 + 9.95 years, the UGH syndrome was revealed,
being bilateral in one patient.

Analyzing case histories, complaints were evalu-
ated (visual acuity loss, pain, photophobia, ocular red-
ness, floaters in the visual field), ophthalmological his-
tory (presence of glaucoma, pseudoexfoliative syndrome,
cataract extraction on the background of capsular sup-
port weakness, ocular injuries preceding crystalline lens
surgery, implanted I0L’s model, intraoperative complica-
tions, time from the cataract extraction until the first UGH
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symptoms), biomicroscopy results (presence of hyphe-
ma, opalescence and cells in the anterior chamber fluid,
vitreous hemorrhage, 10L position), data of objective
examination (visual acuity testing, Maklakov applanation
tonometry). Best corrected visual acuity (BCVA) and in-
traocular pressure (I0P) were taken into consideration at
the first hospital admission and at the concluding control
examination.

Instrumental examinations were performed if indica-
ted: biometrey for the I0L calculation (n = 53) using I0L-
Master 500 (Carl Zeiss, Germany) and Biometer Al100
(Tomey, Japan), sonography of the vitreal cavity (n = 81)
in the B-scan regimen (Ultrasonic B scanner UD8000,
Tomey, Japan) and ultrasound biomicroscopy (UBM) of
the anterior segment (n = 37) using the Accutome UBM
Plus (USA).

Non-inclusion criterion was a traumatic or dystrophic
IOL dislocation, which did not cause the UGH develop-
ment.

Statistical analysis

Based on the case history analysis of patients with the
UGH syndrome, a database in Microsoft® Excel (Version
16.72) was created. Statistical analysis was performed
using the Jamovi program (Version 2.2). Methodsof de-
scriptive statistics were applied using mean value (M),
median (Me), and standard deviation (SD). Since the num-
ber of patients in the study group was 100 (101 eyes),
in translation of numerical parameters (n) into ratio of a
part to the whole (%), there was a quite predictable prac-
tically near-complete agreement between them (n =%).
In comparison of normally distributed samples, the
t-criterion for paired samples was used. In comparison
of rated values, a binominal logistic regression was used
(McFadden determination factor). At p < 0.05, the differ-
ences were estimated as significant ones.

At statistical data analysis, visual acuity equal to light
perception (both with correct and with incorrect light pro-
jection) was considered equivalent to 0.0001 in decimal
values, and blindness — to 0.

RESULTS

The UGH prevalence was 0.19% among all patients
treated for cataract during the five-year period — from
2017 through 2021.

In the table 1, main clinical manifestations of the UGH
in patients of the study group are shown.

On the Figure 1, the fractions of various 10L models
leading to the UGH syndrome development are demon-
strated. Conspicuous is the fact that most often (49%)
the UGH syndrome was associated to hydrophobic I10Ls
on the AcrySof platform.

In the table 2, the results are shown of the UBM of
the anterior segment performed in 37 patients of the
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Table 1. Subjective symptoms and clinical features of patients with uveitis—glaucoma-hyphema syndrome (n = %)

Tabnuua 1. CybbeKTMBHble CUMMNTOMbI W KAWHWMYECKWE MPU3HAKM CUMHOPOMA «YBEWT — rNayKoMma — rudgeMa» y NauMeHToB
uccnenyemoin rpynnol (n = %)

Parameter | Value, n
Visual acuity decrease 101
“Fogging” of vision 96
Pain in the eye 43
Photophobia 46
Ocular redness 65
Floaters in the visual field 52
Cellular suspension and opalescence of the anterior chamber fluid 57
Ocular hypertension 66
Hyphema 93
Vitreous hemorrhage 52
Presence of glaucoma 57
Presence of pseudoexfoliative syndrome 37
Zonular weakness before surgery 20
Injury preceding cataract extraction 10
Intraocular lens position (according to biomicroscopy data):
« In the capsular bag 63
« In the ciliary sulcus 16
« Mixt fixation 13
« Pupillary fixation 9
Intraoperative complications:
 Absence 82
* Rupture of the posterior capsule 18
« Zonulodialysis 1
Vitreous status:
 Preserved 97
« Avitria 4
Intraocular lens model:
* AcrySof 49
« Not established 41
« T-19 3
 Akreos Adapt AO 3
« Leuco sapphire S-7 2
« RSP-3 1
o T-26 1
o Zeiss Asphina 404 1
Time to uveitis-glaucoma-hyphema syndrome development, years, M + SD (Me) 7.72 + 5.77 (7.00)
Axial length of the eyeball, mm, M + SD (Me) 24.09 + 1.20 (24.00)
Best corrected visual acuity, M + SD (Me):
« Upon admission 0.25+0.29 (0.10)*
« At the final control examination 0.43 + 0.31 (0.40)*
Intraocular pressure, mm Hg, M + SD (Me):
« Upon admission 25.30 £ 5.10 (26.00)*
« At the final control examination 18.38 + 2.86 (18.00)*

*p <0.001
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Fig. 1. Models of intraocular lenses which caused uveitis—glaucoma—hyphema syndrome in patients of the study group
Puc. 1. Mofienm MHTpaoKyNsipHbIX SIMH3, BbI3BABLUMX Pa3BUTME CUHAPOMA «YBEUT — rT1ayKoMa — rdemar y NaLMeHToB UCCefyeMon rpynnbi

Table 2. Anterior segment ultrasound biomicroscopy data of 37 patients of the study group
Tabnuua 2. [laHHble yNbTpa3ByKOBOW OMOMMKPOCKONUM NepeaHero oTpeska 37 nauueHToB UCCeLyeMon rpynnbi

Parameter n, (amount, %)

Fibrosis of the capsular bag 27 (73)
Soemmering'’s ring 9 (24)
Tilt of the intraocular lens 22 (59)
Intraocular lens position:

« In the capsular bag 10 (27)
« In the ciliary sulcus 7(19)
 Mixt fixation 20 (54)

[AXULEIN Probe Freq: 48 MHz Max. Depth: 30 mm Gain: 57 dB

MRN: 36581
Facllity: GMPB-2

Physician

Operator

oD 6T

Scan Date: 20,08.2019

Fig. 2. Typical S-shaped single piece IOL position leading to uveitis—glaucoma-hyphema syndrome development. Tilt of optical part
with haptic element displacement into the ciliary sulcus

Puc. 2. TunnyHoe nonoxeHue S-06pasHON MHTPAOKYNSPHO JIMH3bI, NMPUBOASLLIEE K Pa3BUTUIO CMHAPOMA «yBEUT — rflayKoMa — rudeman.
HaKknoH onTM4ecKoi YacTv co CMELLIEHUEM ranTUYecKoro afieMeHTa B 60po3ay LunMapHoro Tefa

study group. The Figure 2 demonstrates a typical posi- DISCUSSION
tion of the S-shaped I0L leading to the UGH syndrome

development. The prevalence of the UGH syndrome among patients
In the table 3, the differential diagnosis of various operated at the Saint Petersburg City Budget Health-
diseases with the UGH syndrome is presented. care Institution “City multifield hospital No. 2" is no less

DOI: https://doiorg/1017816/0V626405
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Table 3. Differential diagnosis of uveitis—glaucoma-hyphema syndrome with other diseases
Tabnuua 3. lnddepeHumanbHas AMarHoCTUKA CUHAPOMA «yBEUT — FlayKoMa — rudeMa» ¢ Apyrumu 3aboneBaHusMu

i, Dystrophic
Uveitis—glaucoma-hyphema . . Neovascular :
Parameter Herpetic uveitis intraocular lens
syndrome glaucoma - .
dislocation
Hyphema HH+ +- + -
Ocular hypertension ++ ++ +H+ -
Uveitis ++ +++ - _
Iris transillumination +H+ ++ - -
Vitreous hemorrhage ++ - + -
Intraocular lens malposition ++ - - i+

Note. Prevalence of signs: (-) — absence, (+/-) — possibly, (+) — rare (++) — often, (+++) — very often.

than 0.19%. Thus, this disease is registered much more
rarely than a dystrophic or traumatic dislocation of the
“IOL-capsular bag” complex (0.5-3.0%, according to lit-
erature data [12]).

The median of the time of the UGH syndrome deve-
lopment after cataract extraction is 7 years (variation li-
mits — from 8 months to 28 years), this coincides with
the results of other authors [10].

Evaluating the ophthalmologic history, the attention
is driven to the presence of glaucoma in 57% of patients,
what is significantly higher than its prevalence among
people of 40-80 years equal to 3.54% [13, 14]. The pseu-
doexfoliative syndrome, to the contrary, is found only in
37% of study participants, whereas its prevalence in our
region reaches 57% [15]. Preoperative zonular weakness
manifesting itself by iridophakodonesis, was revealed in
20% of cases. It is also worth noting a sufficiently high
amount (10%) of traumatic cataracts.

The leading factors associated to the development
of the UGH syndrome appeared to be the material from
which the 0L is produced and the design of its rim. In the
half of cases, it were hydrophobic lenses on the AcrySof
platform, what aligns with literature data [16]. The iris
traumatization is quite likely conditioned by the friction
of the square edge of the optic and the haptic parts of
given 0L models [17]. Much more rarely (4% of observa-
tions), the cause of the UGH syndrome was a fixation of
the hydrophilic 10L Akreos Adapt AQ in the ciliary body
sulcus. Finally, in single cases, the UGH syndrome was
associated with domestic I0Ls (polymethyl methacrylate
T-19, T-26, RSP-3, leuco sapphire S-7), which predomi-
nated in the time of intra- and extracapsular cataract
extraction.

As the second significant major risk factor for the
UGH syndrome development appeared the extracapsu-
lar (mixt and sulcus) I0L fixation encountered, according
to UBM data, in 54 and 19% of cases, correspondingly.
A not rare cause for alternative intracapsular I0L fixa-
tion methods is the rupture of the posterior capsule, the
prevalence of which (18%) in the study group, by an order

DOl https://doi.org/10.17816/0V626405

of magnitude exceeded its mean prevalence in cataract
surgery — 1.8% [18].

The mechanism of iris traumatization in extracapsu-
lar IOL position is obvious, as opposed to UGH syndrome
development in endocapsular IOL position established in
27% of patients. The UBM data analysis allowed revealing
a typical for S-shaped IOLs angulation of the haptic ele-
ment leading to the slope of the artificial lens (59%) and
to the subsequent migration its haptic element into the
ciliary body sulcus which is conditioned by the capsular
bag fibrosis and Soemmering’s ring formation (Figure 3).
In some cases, an extruding of the I0L's optic from the
capsular bag occurred with preservation of it's the posi-
tion of haptic elements in the crystalline lens bag.

Most common complaints of patients were visual acu-
ity decrease (100%) and “fogging” of vision (96%). In most
patients (65%), there was ocular redness, 52% mentioned
floaters, having a significant relation to vitreous hem-
orrhage (R? = 0.675, p < 0.001). Somewhat more rarely,
patients presented complaints on photophobia (46%) and
pain in the eye (43%). Altogether, the described subjec-
tive symptoms of the UGH syndrome corresponds to lit-
erature data [10].

At examination, in the overwhelming majority of pa-
tients hyphema was revealed (93%), in 2/3 — ocular
hypertension (66%), in a half (52%), there was a vitre-
ous hemorrhage. Uveitis was revealed in 57% of cases.
Unfortunately, in none of the case histories iris transil-
lumination was mentioned, in spite of the fact that this
sign is encountered in the UGH syndrome extremely fre-
quently — up to 90% [10] (Figure 3).

Thus, the UGH syndrome by no means obligatory
suggests the presence of a classic triad “uveitis—glau-
coma-hyphema”. The most significant diagnostic sign
of this disease appeared to be the presence of blood in
the anterior chamber fluid. No less important criterion
is the iris transillumination. It could also be a sign of
herpetic uveitis, but develops by this condition signifi-
cantly more rarely than in the UGH syndrome (40 and
90%, correspondingly) [10]. Moreover, the combination of
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Fig. 3. Iris transillumination in haptic-iridal contact zone, microhyphema
Puc. 3. TpaHcunnioMuHaLmMs pajyKu B 30He e€ KOHTaKTa C ranTUYecKuM 3/IEMEHTOM MHTPAOKYMSPHOM JIMH3bI, MUKporudema

iris transillumination and hyphema in a pseudophakic eye
makes the differential diagnosis of these two conditions
substantially more easy.

Encountered in the UGH syndrome cellular suspension
in the anterior chamber fluid may consist both from leu-
cocytes, which left the circulatory bed due to increased
permeability of the blood-aqueous barrier caused by the
mechanical action of the I0L on the iris and/or ciliary body,
and from lysed red blood cells, practically undistinguish-
able from leucocytes at biomicroscopy. For this reason,
the biomicroscopic signs of anterior uveitis (fluorescence
of the anterior chamber fluid and suspension of cells) are
not to be considered as key-signs of the UGH syndrome.

The increase of intraocular pressure also cannot
pretend to play a role of a leading criterion for the UGH
syndrome diagnosis, and only complements the above
mentioned signs.

CONCLUSIONS

Thus, the main manifestations of the uveitis—glauco-
ma-hyphema syndrome are hyphema and iris transillumi-
nations in a patient after a phacoemulsification complicat-
ed by the posterior capsule rupture, with hydrophobic 10L
extracapsular fixation. In 66 and 57% of cases, the clinical
picture is complemented by ocular hypertension and an-
terior uveitis. Most informative imaging method for 10L
position evaluation is the ultrasound biomicroscopy [19].
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