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ABSTRACT

BACKGROUND: The uveitis—glaucoma-hyphema syndrome is a disease caused by iris injury due to extracapsular fixation
of intraocular lens (IOL). ES Treatment involves IOL fixation or exchange.

AIM: To compare the effectiveness of various surgical methods of uveitis—glaucoma—hyphema syndrome treatment.
MATERIALS AND METHODS: The study group included 95 patients (95 eyes), divided into six subgroups depending on surgi-
cal treatment methods used: hydrophobic I0L exchange on hydrophilic model (HYDRO) with its transscleral fixation (n = 20);
transscleral fixation (TSF) of native I0L (n = 18); hydrophobic I0L exchange on polymethylmethacrylate iris-claw 0L
(CLAW; n = 22); iris-fixated I0Ls (IRIS; n = 8); I0L immobilization with scleral bandage sutures (BS; n = 4); conservative
treatment (CT; n = 23). The methods were compared using a scoring system.

RESULTS: The final score of surgical methods effectiveness is presented in descending order: HYDRO — 5.36 + 1.05,
TSF—5.21 + 1.80, CLAW — 3.87 + 3.34, RIS — 1.26 + 4.41, BS — -0.74 + 3.66, CL — -3.26 + 2.51 (p < 0.001).
CONCLUSIONS: Uveitis—glaucoma-hyphema syndrome surgical management is a complex problem due to necessity of
several interventions performing directed to eliminate the cause factor of recurrent hemorrhages — mechanical trauma-
tization of iris by I0L. The comparison of various surgical techniques demonstrated the greatest effectiveness of HYDRO,
TSF, and CLAW. Suture fixation of the I0L to the iris showed slightly less effectiveness. Using of bandage sutures for UGH
treatment is inappropriate due to the high risk of relapse.

Keywords: phacoemulsification; intraocular lens; complication; Ellingson syndrome; uveitis—glaucoma—hyphema syndrome;
transscleral suture fixation; iris-claw IOL.
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CMHAPOM «yBeuT — rnaykoMa — rupemar».
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AHHOTALNA

AxtyanbHocTb. CMHAPOM «yBeWT — rnaykoMma — rudema» — 3aboneBaHue, 0bycnoBieHHoe TPaBMUPOBAHUEM PafyHKM,
(GMKCMPOBaHHOM BHE KancynbHOro MeLKa WHTPaoKynsipHon anH3oi (M0J1). MaToreHeTnyeckoe neyeHne cMHApPOMa npej-
nonaraet penosuuuto nbo skcnnantaumo NOJI.

LUene — cpaBHeHne 3PGhEKTUBHOCTM pa3fMuHbIX METOAOB XWUPYPrUYECKOr0 JIeYeHUs MALMEHTOB C CUMHAPOMOM
«yBEUT — rNayKoMa — rudeman.

Matepuansl u MeToabl. B uccnegosanum npunsnm yyactme 95 yenoBek (95 rnas) ¢ CMHAPOMOM «YBEWT — FlayKoMa — -
(eMa», KOTOPbIX pacnpefenuin Ha LWecTb Fpynn B 3aBUCHMOCTM OT NPUMEHSIBLUETOCA METOAA XUPYPruyecKoro NeyeHus:
3aMeHa MUCKYCCTBEHHOro XpycTanuka Ha ruapodunsHyto NOJT (rOJT) ¢ eé TpaHccknepanbHoii LWoBHOM dukcaumei (n = 20);
penosuums U TpaHccknepanbHas wosHasa dukcauus (TL®) NOJT (n = 18); 3aMeHa MCKYCCTBEHHOrO XpycTanuKa Ha nou-
MeTunMeTakpunaTHyio upuc-kno MOJ1 (KJ10) c becloBHol puKcaumeit K pagyxke (n = 22); wosHasa dukcaums MOJ1 K pa-
pyxke (PAL; n = 8); ummobunuzaums NOJ1 cknepanbHbiMu banpaxHbiMu wBamm (BLU; n = 4); KoHcepBaTUBHOE NeyeHue
(KJ1; n = 23). CpaBHEHWe MeTOAMK NPOWU3BOLMIN MO BanbHOI cucTeMe.

PesynbTatbl. WToroBbin 6ann 3dp@eKTMBHOCTM METOLMK NpeAcTaBneH B nopsake ybbiBanus: rM0JT — 5,36 + 1,05,
TW® — 5,21 + 1,80, KJ10 — 3,87 + 3,34, PAL — 1,26 + 4,41, Bl — -0,74 + 3,66, KN — -3,26 + 2,51 (p < 0,001).
3aknoueHne. Xvpypruyeckoe eyYeHWe NaUMEHTOB C CUHLPOMOM «YBEWT — rnayKoMma — rudeMa» npefcraBnseT KoM-
nneKcHyo npobnemy n3-3a HeoBX0AMMOCTU BbLINOSHEHWUS, KaK MPaBWiO0, HECKONbKWUX BMELLATeNbCTB, HanpaBeHHbIX
Ha YCTpaHEeHWe MPUYMHBI PELIMAMBUPYIOLLMX KPOBOM3NUAHUA — MexaHuyeckoro KoHTakta MOJ1 ¢ papyxkoi. CpaBHeHue
PasfINYHBLIX XMPYPrUYecKMX MeTOAMK MPOLEeMOHCTpUpoBano Hambonblyl addextusHocTs OS], TIL®, a Takke KJIO.
HeckonbKko MeHbLuylo 3ddeKTMBHOCTL Moka3ana wosHas ¢ukcaums WOJT Kk pagyxkke. [puMeHeHne 6aHAaMHbIX LWBOB
LN JIeYeHUs NauMeHTOB C CUMHAPOMOM «YBEWT — rfayKoMa — rudeMa» HeuenecoobpasHo K3-3a BbICOKOrO pHCKa
peumamBa.

KntoueBble cnoBa: daxkoaMynbcudUKaLMS; MHTPAOKYNApHas JIMH3a; OCNOXHEHWE; CWUHAPOM 3NJMHICOHA; CUHAPOM
«YBEWUT — rnaykoMa — rudeMa»; TpaHCCKNiepasibHas LWoBHasa GuKcaums; upuc-kno NOJI.
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BACKGROUND

Uveitis—glaucoma-hyphema (UGH) syndrome is a
condition caused by iris and ciliary body injury [1] with
a mobile intraocular lens (IOL) because of weak liga-
ments or extracapsular fixation [2, 3]. The main UGH syn-
drome manifestations (in descending order of frequency)
are hyphema, iris transillumination, ocular hypertension,
and anterior uveitis [4].

Medical therapy of UGH syndrome is based on local
glucocorticoids, non-steroidal anti-inflammatory and hy-
potensive drugs. However, only surgical IOL repositioning
or explantation can eliminate the root cause [3, 5].

Currently, there is no a generally accepted manage-
ment algorithm for patients with UGH syndrome. Thus,
the study aimed to compare the effectiveness of various
surgical procedures to treat this condition.

MATERIALS AND METHODS

The study based in the Ophthalmology Center of Saint
Petersburg City Multifield Hospital No. 2. Out of 100 pa-
tients (101 eyes) with UGH syndrome, 5 patients (6 eyes)
who underwent IOL explantation were excluded because
of a small sample challenging interpretation of the ob-
tained data, as well as one patient who underwent
enucleation of a blind eye with end-stage glaucoma and
corneal dystrophy. The remaining 95 patients (95 eyes),
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including 37 women, aged 74.93 + 8.30 years were di-
vided into six groups by the surgical method used:
+ One-step I0L exchange with a hydrophilic 10L (hIOL)

with transscleral suture fixation (n = 20);

« IOL repositioning and transscleral suture fixation

(TSF) (n = 18);

+ One-step I0L exchange with a polymethyl methacrylate

iris-claw I0L (CLAW) with sutureless iris fixation (n = 22);
« Iris suture fixation of the IOL (IRIS; n = 8);

+ IOL immobilization with scleral bandage sutures

(BS; n = 4);

+ Drug therapy (DT; n = 23).

Since best corrected visual acuity (BCVA) provides
limited information as an integrated parameter of the
surgery effectiveness (low final visual acuity due to
a concomitant optic nerve and/or macula condition or a
significant but temporary vision improvement while on
medical therapy for UGH syndrome), we have developed
a formula to assess the effectiveness of a surgical me-
thod (Table 1):

Final effectiveness score =
VA + RS + SC + NSP + dBCVA + dIOP,

where VA = changes in visual acuity (increase/decrease);
RS = relief of UGH syndrome symptoms (regression/
persistence); SC = surgical complications (Table 1);
NSP = number of surgical procedures; dBCVA = dif-
ference (delta) of BCVA obtained by subtracting BCVA,

Table 1. Scoring system for assessing the surgical treatment effectiveness of uveitis—glaucoma-hyphema syndrome
Tabnuua 1. bannbHas cucTeMa oLeHKM 3QHEKTUBHOCTU XUPYPrUHECKOr0 IEYEHMS MALMEHTOB C CUHAPOMOM «YBEUT — rlayKoMa — rnpemar»

Parameter Score

Visual acuity increase 2
no changes 0

decrease -2
spatial vision loss ~4

Relief of symptoms yes 2
no -3

Surgical complications none 1
vitreous hemorrhage -1

hemorrhagic choroidal detachment -2

uveitis—glaucoma-hyphema syndrome recurrence -3
epithelial-endothelial corneal dystrophy -4

Number of surgical procedures 0 (drug therapy) -2
n/h X
Delta BCVA BCVA, — BCVA,

Delta I0P (I0P, — 10P,)/100 z
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(visual acuity at Visit 1) from BCVA, (visual acuity at the
last follow-up visit); dIOP = difference (delta) of intraocu-
lar pressure obtained by subtracting 0P, (eye pressure at
the last follow-up visit) from IOP, (eye pressure at Visit 1)
and divided by 100 (to prevent overestimation of the ab-
solute final scores).

Statistical analysis

A database using a retrospective analysis of medi-
cal records of patients with UGH syndrome was created
in Microsoft® Excel (version 16.72). Statistical analysis
was carried out using Jamovi (version 2.2). Descriptive
statistics techniques were used along with the mean (M),
median (Me), and standard deviation (SD). Sample nor-
mal distribution was checked using the Shapiro-Wilk
test. The nonparametric Kruskal-Wallis test was used to
compare mean final scores and BCVA in the study groups.
The adjusted determination coefficient R* was used for
regression analysis. The differences were considered
statistically significant at p < 0.05.

Tom 17.N? 3, 2024
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In statistical data processing, visual acuity of light
perception (with and without light projection) and blind-
ness were equated to 0.0001 and 0, respectively, in deci-
mal notation.

Notably, the number of patients varied in the
groups, which could affect the validity of statistical
analysis.

RESULTS

Table 2 shows the total number of surgical proce-
dures performed in patients with UGH syndrome.

Table 3 provides a comparison of the main surgical
procedures by final score and achieved BCVA.

Fig. 1 shows the relationship between the final ef-
fectiveness score and surgical procedure, and Figure 2
demonstrates the relationship between BCVA and the
type of performed surgery.

Table 4 presents complications of surgical procedures
and medical treatment in the study groups.

Table 2. Number of surgical interventions performed on patients with uveitis—glaucoma-hyphema syndrome
Ta6nuua 2. 06wwme cBefieHUs 0 KONMUYECTBE XMUPYPrUYeCcKUX BMeLLATeNbCTB, BbIMOMHEHHBIX NaLyeHTaM C CUHAPOMOM «YBEUT — FNlayKo-

Ma — rudemMar

Surgical procedures Total
Mean number of:
« surgical procedures 1.34£1.13
« hospitalizations 2,07 £ 1,03
To eliminate the IOL—iris contact
Transscleral suture |OL fixation 24
Iris-claw 10L implantation 22
Secondary hydrophilic I0L implantation 20
Iris fixation of the I0L 16
Bandage sutures 6
IOL explantation 5
Haptics repositioning 1
To reduce intraocular pressure
Trabeculectomy 18
Ahmed valve implantation 9
Hyphema washout 8
Laser iridotomy 4
Transscleral diode laser cyclophotocoagulations 3
Metal mini-shunt implantation 2
Bleb needling 2
Enucleation 1
Other procedures
Laser removal of secondary cataract 3
Posterior scleral trephination 1
Anterior vitrectomy 1
Total vitrectomy 1
Total 147
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Table 3. Comparison of study subgroups by final score and best-corrected visual acuity
Ta6nuua 3. CpaBHeHue UcCeyeMbIX Fpyni N0 UTOrOBOM OLIEHKE U MaKCUMaJbHON KOpPUrMpoBaHHON 0CTPOTE 3peHus

Main suraical procedure Total score, BCVA at the last follow-up visit,
gical p M+ SD (Me) P M+ SD (Me) P
Secondary hydrophilic I0L implantation 5.36 + 1.05 (5.62) 0.50 + 0.33 (0.50

)
IOL repositioning and transscleral suture fixation 5.21 + 1.80 (5.68) 0.45 +0.31 (0.40)
Iris-claw I0L implantation 3.87 + 3.34 (5.50) 0.38 + 0.30 (0.30)
<0.001 0.146
Iris fixation of the 0L 1.26 + 4.41 (2.10) 0.37 £ 0.13 (0.40)
Bandage sutures -0.74 + 3.66 (-0.76) 0.15+0.17 (0.10)
Drug therapy -3.26 £ 2.51 (-4.48) 0.54 +0.31 (0.60)
Table 4. Complications in the studied subgroups
Tabnuua 4. OCNOXKHEHWUS XMPYPrUYECKUX BMELLATENbCTB M KOHCEPBATUBHOMO JIEYEHNS B UCCIIEAYEMbIX rpynnax
Main surgical procedure
Complication hioL TSF CLAW IRIS BS DT Total, n
(n=20) | n=18) | n=22) | (n=8) (n=4) | (n=23)
Hemorrhagic choroidal detachment 0 0 2 0 0 0 2
Uveitis—glaucoma-hyphema syndrome recurrence 1 0 0 2 1 1 15
Epithelial-endothelial corneal dystrophy 1 0 1 0 0 0 2
Vitreous hemorrhage 0 1 1 0 0 0 2
No 2 1 4 2 1 1 21
5.0 - l ] o
> 0.50 -
@ > l
° 25- =
@ 2
— 2 0.25 -
Z00- ©
o =
— =
25 - l < 0.00 -
(&S]
[aa]

hioL TSF CLAW IRIS BS DT
Main surgical procedure

Fig. 1. Dependence of final score due to surgical approach;
R? =0.648; p < 0.001. rMON — hydrophobic IOL exchange on
hydrophilic model with its transscleral fixation; TILI® — trans-
scleral fixation of native 10L; K/I0 — hydrophobic I0L exchange
on polymethylmethacrylate iris-claw I0L; PALL — iris-fixated I0Ls;
Bl — immobilization with scleral bandage sutures; KJ1 — con-
servative treatment
Puc. 1. 3aBucuMocTb UTOroBoOW OLIEHKU 3QPEKTUBHOCTU XMpYp-
TMYECKOro JIeYEHWUs OT TUMA OCHOBHOMO XWPYPrUYecKOro BMeLla-
TenbcTBa; R2=0,648; p < 0,001. r0N1 — BTOpUYHaA UMMNNaHTa-
ums rugpodunsHon NOJ; TI® — TpaHccknepanbHas LioBHas
tukcaumsa UOJT; KIO — BTopryHas umnnaxTaums upmc-kio MOJT;
PALl — wosHas pukcaums NO0J k papyxke; LU — dukcaums NOJ
baHpaxHbIMK WwBamu; KJ1 — KoHcepBaTUBHOE NeyeHne

DOl https://doi.org/10.17816/0V626409

hioL TSF CLAW IRIS BS DT
Main surgical procedure

Fig. 2. Dependence of best-corrected visual acuity due to sur-
gical approach; R? = 0.085; p < 0.001. rM0JT — hydrophobic 0L
exchange on hydrophilic model with its transscleral fixation;
TLU® — transscleral fixation of native I0L; KJT0 — hydrophobic I0L
exchange on polymethylmethacrylate iris-claw I0L; PAL, — iris-
fixated I0Ls; BLI — immobilization with scleral bandage sutures;
KJ1 — conservative treatment
Puc. 2. 3aBMCMMOCTb MaKCUMarbHOW KOPPUrMpOBaHHOM OCTPO-
Tbl 3pEHUS OT TUMA OCHOBHOTO XMPYPrUYECKOro BMELLATeNbCTBa;
R?=0,085; p<0,001. rM0J] — BTOpMYHAA MMMNAHTaUNA -
apodunbHon MOJT; TLW® — TpaHccknepanbHas WoBHas QUK-
caumns MOJ; KINIO — BropuyHas mumnnantaums mpuc-kno MOJT;
PALl — wosHas durcauus NOJ1 k papyxke; bLL — dukcaumsa NO0J1
baHpaxHbIMK WBamu; KJT — KoHcepBaTUBHOE NleyeHue
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DISCUSSION

Our findings are consistent with the published data
on challenging surgical treatment of patients with UGH
syndrome [6, 7]. A total of 147 procedures were per-
formed in 100 patients (including IOL explantations and
enucleations), with an average of 1.34 + 1.13 proce-
dures per patient, each was hospitalized for an average
of 2.07 + 1.03 times (Table 2). The maximum number
of procedures per patient was 7, the last of which was
enucleation due to persistent pain syndrome secondary
to epithelial-endothelial corneal dystrophy and end-stage
glaucoma.

Additional surgeries in patients with UGH syndrome
also aimed to stabilize glaucoma. Thus, 34 different
procedures were required to reduce 10P. They included
18 trabeculectomies, 2 implantations of a metal mini-
shunt, 9 implantations of the Ahmed valve, 2 bleb nee-
dlings, and 3 transscleral diode laser cyclophotocoagula-
tions (TDL-CPC). Excessive scarring of the filtration site
caused by chronic inflammation and recurrent anterior
chamber hemorrhages [8] makes glaucoma in UGH syn-
drome a secondary one. Therefore, it requires treatment
methods other than trabeculectomy, the gold standard of
surgical 10P normalization in primary open-angle glau-
coma [9], such as implantation of drainage devices [10]
or TDL-CPC [11].

Compared with laser iridoplasty, which has demon-
strated its effectiveness in the treatment of UGH syn-
drome [12], laser iridotomy (n = 4) did not eliminate the
[OL-iris contact as the root cause of UGH syndrome and
was insufficient to prevent additional surgeries.

The main procedures aimed to correct the malpo-
sitioned 0L included suture fixation of the IOL to the
sclera or iris, secondary implantation of the hydrophil-
ic or iris-claw IOL, and immobilization of the 10L with
scleral bandage sutures. Transscleral fixation of the

Tom 17.N? 3, 2024
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pre-implanted IOL was performed using flange [13] or in-
terrupted sutures with the formation of scleral pockets [14].
The S-loop IOL haptics were fixed to the iris with
10-0 polypropylene interrupted sutures per the McCannel
technique [15] modified by Condon [16]. Secondary im-
plantation of the hydrophilic IOL with suture scleral fixa-
tion included explantation of the lens which caused UGH
syndrome (Fig. 3). Retropupillary iris-claw 0L implanta-
tion also involved the removal of the previously placed
IOL. This technique is described in detail in published
articles [17]. U-shaped bandage sutures were placed be-
hind the I0L to reduce pseudo-phacodonesis and, thus,
eliminate the intermittent IOL—iris contact.

A comparison of the effectiveness of different surgi-
cal techniques showed that the hydrophilic I0L second-
ary implantation group had the best results. However, in
one out of 20 cases, UGH syndrome re-occurred, which
reduced the final score of this technique. Transscleral
suture |0L fixation demonstrated almost similar effec-
tiveness as the above technique. Its advantage is a more
rapid VA increase as no large corneal incision was made,
which is an integral step of polymethyl methacrylate 10L
implantation, and no complications of IOL explantation
occurred [18]. The TSF disadvantages include the risk of
intraoperative vitreous hemorrhage [19] and UGH syn-
drome recurrence because the inducing I0L is not re-
moved.

Iris-claw IOL implantation was at the third place. No-
tably, intra-operative and early postoperative complica-
tions such as hemorrhagic choroidal detachment (2 cases
per 22 procedures) and vitreous hemorrhage (1 case per
22 procedures) were more common for this technique.
Moreover, both secondary hydrophilic and iris-claw 10L
implantations have a risk of epithelial-endothelial cor-
neal dystrophy, clearly due to prolonged manipulations in
the anterior chamber [20]. In our study, one complication
was reported in each group.

c

Fig. 3. Clinical case of a hydrophobic S-shaped IOL explantation with exchange on hydrophilic model with transscleral suture fixation:
a — before surgery (hyphema); b — biomicroscopy on the third day after the surgery; c — explanted hydrophilic 0L

Puc. 3. KnuHuueckuit cnyyait akcnnantaumum ruapocdobHon S-obpasHon M0JT ¢ 3amMeHoi Ha ruapodunbHyo MoLienb € TPAHCCKNepanbHO
LUOBHOW MKCcaLmei: 0 — BUOMMKPOCKONMYECKas KapTUHa A0 onepauun (MUKporudeMa); b — BUOMMKPOCKONMYECKast KapTiHa Ha TpeTbU

CYTKM noc/ie BMeLaTeNbCTBa; ¢ — 3KCNJIaHTUPOBaHHaA non

DOl https://doi.org/10.17816/0V626409
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The highest effectiveness (final score above 3) of the
three listed methods determines their feasibility in clini-
cal practice, and a surgical technique should be selected
based on the surgeon preferences [17].

Iris suture fixation of the IOL was at the fourth place,
because it led to UGH syndrome recurrence in 2 out of
8 patients, which required I0L explantation. However,
if no postoperative complications occur, the technique
provides BCVA almost similar to that in the iris-claw IOL
implantation group.

Bandage sutures for the treatment of patients with
UGH syndrome is less efficient because of the risk of
recurrent anterior chamber hemorrhages caused by I0L
contact with the iris (1 case out of 4). Possible complica-
tions of this technique also include fluid backflow [21],
which, however, was not reported in the study group.

Drug therapy ranked last due to high UGH syndrome
recurrence rate (11 cases out of 23), although this sub-
group had the best between-recurrence BCVA, which
was not associated with the long-term visual outcomes
of UGH syndrome.

CONCLUSION

Surgical treatment of UGH syndrome is a comprehen-
sive challenge, as it usually requires several procedures
to eliminate the root cause of recurrent anterior chamber
and/or vitreous hemorrhages, i.e., mechanical 10L-iris
contact, and surgically normalize I0P using valve devices
in every third patient.

A comparison of different surgical techniques dem-
onstrated superiority of secondary hydrophilic I0L im-
plantation, transscleral suture IOL fixation, and iris-claw
IOL placement. Iris suture fixation of the I0L was slightly
less effective. Bandage sutures are inappropriate for the
treatment of patients with UGH syndrome due to the high
risk of recurrence.
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