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<> Thyroid associated orbitopathy (TAO) occurs in patients with various diseases of the thyroid gland.
The levels of episcleral venous pressure (EVP), intraocular pressure and intraorbital pressure are inter- re-
lated. There are no precise data on the change of EVP in patients with TAO. Purpose. To evaluate EVP in
patients with compensated and sub-compensated TAO forms. Methods. Data of 41 eyes of 22 patients were
enrolled into the study. The main index to be evaluated was the EVP. Results. EVP level was significantly
higher in complete venous compression in the lower- temporal quadrant in patients with sub-compensat-
ed TAO stage (p = 0.013). Conclusion. The degree of venous outflow obstruction and the EVP level of are
interrelated. Thus, the level of EVP can be used as an additional factor in assessing the severity of the disease
course and the treatment efficacy.

<> Keywords: thyroid associated orbitopathy; episcleral venous pressure.
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<> dupokpunnasi opranbmonatus (DOIT) pasBuBaercs Ha PoHe pasjHUHbIX 3a00J€BAHUI IIIHTOBUAHOM
JKeJie3bl. YPOBHH 3MUCKJEPAJbHOTO BeHO3HOTO naBJenus (IBJL), BHyTpUIIa3HOTO 1aBJeHUsT U BHYTPHOP-
61UTaJbHOTO JAaBJIEHHS B3AUMOCBSI3aHbl. B 10CTYNHON HAM JiMTepaType HET TOUHBIX IAHHBIX 00 U3MEHEHUH
3MUCKJEePATbHOTO BEHO3HOTO AaBJEeHHs NPH 3HAOKPUHHOH odTanbmonatuu. Llesb — cpaBHUTL ypOBeHb
SMUCKJIEPAJbLHOrO BEHO3HOr0 JIaBJIEHUS Yy TalMEHTOB C KOMIEHCHUPOBAaHHOHW W CyOKOMIEHCHPOBAHHOM
dbopmamu IDOIl. Mamepuanor u memodsi. B uccienoBanue BKJIOUEHbl JaHHble 22 MallMeHTOB
(41 rnaz). OCHOBHBIM OLIEHOUHBIM TMOKa3aTeJseM OblJl YPOBEHb 3MHUCKJEPAJbHOrO BEHO3HOTO JaBJIEHHS.
Pe3yavmamet u ux o6cyscdenue. BoisiByieHO 10CTOBEPHO 3HAYMMOE MOBbILIeHHe ypoBHs DBJL npu nosiHo#
KOMITPECCHH B HUXKHEBHCOYHOM KBajpaHTe y naunueHtoB ¢ DOII craguu cybkomnencauuu (p = 0,013).
O HapyuieHu¥ BEHO3HOT0 OTTOKA MOXKHO KOCBEHHO cyauTh o yposHio IBJI. Takum o6pasom, ypoenb IBJL
MO2KeT ObITh HCMOJIb30BAH B KAUECTBE JOTMOJHUTEJNLHOrO (haKTopa OlleHKH TSAKECTH TeueHUs 3a60JeBaHus
1 9 PEKTHBHOCTH TIPOBOJUMOTO JIeUeHHUs.

<> Karouesole caosa: sujokpunnas opTaabMOTaTHsT; STTHCKAepaTbHOE BEHO3HOE TaBJeHHE.
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INTRODUCTION

Endocrine ophthalmopathy (EOP) is an autoim-
mune inflammatory disease affecting the orbital soft
tissue and ocular adnexa. Its main clinical manifesta-
tions include enlargement of the extraocular muscles,
increased orbital fat volume, and orbital soft tissue
edema [1]. EOP usually develops in patients with thy-
roid disease. The prevalence of autoimmune thyroid
disorders with thyroid hypofunction in adults var-
ies between 0.5% and 2% in different regions, and
40%—60% of these patients develop ophthalmopa-
thy [2—4]. In 90% of patients, such ophthalmopa-
thy is associated with toxic goiter (Graves’ disease),
whereas in 6% EOP occurs in euthyroidism condi-
tions [8—11]. Less than 3% of patients with EOP
have Hashimoto’s thyroiditis or secondary hypothy-
roidism [12—15].

Currently, no unified classification system for
EOP exists. In our practice, we use the classifica-
tion developed by Brovkina, which describes three
variants of EOP, including thyrotoxic exophthalmos,
edematous exophthalmos, and endocrine myopathy.
These variants are characterized by different clini-
cal manifestations, patient complaints, and patho-
logic changes; however; they can convert into each
other [1, 16].

Several classification systems exist to assess EOP
severity, including the No physical signs or symp-
toms, only signs, soft tissue involvement, proptosis,
extraocular muscle signs, corneal involvement, and
sight loss classification (1969, 1977), Clinical activity
score classification (1989), vision, endocrine, strabis-
mus, and appearance classification (2006), and the
European group on Graves’ orbitopathy recommend-
ed classification (1999)[17]. In this study, we used the
scoring table developed by Brovkina for estimating
EOP severity [1].

EOP can cause many ophthalmic disorders, such
as proptosis, diplopia, orbital tissue and ocular ad-
nexa (eyelids and ocular surface) lesions, and optic
neuropathy. Increased intraocular pressure (IOP) is
one of the least studied EOP manifestations. In-
creased IOP in a patient with EOP was first de-
scribed in 1987 in the Guy’s Hospital Reports of
London [18].

The prevalence of ocular hypertension among pa-
tients with EOP varies between 5% and 24% [18—20].
Aleskerova et al. reported a 51.6% prevalence of ocu-
lar hypertension in patients with sub- and decompen-
sated edematous exophthalmos [19]. Increased IOP
on upgaze is observed in approximately 25%—75%
of patients with EOP [18, 20]. Several hypotheses
describe increased IOP in such patients, including

those attributing increased IOP to elevated episcler-
al venous pressure (EVP) caused by an increase in
the orbital soft tissue volume and impaired venous
outflow [21, 22], compression of the venous reser-
voirs (primarily of the superior ophthalmic vein) by
the enlarged and fibrotic extraocular muscles [23],
increased resistance to intraocular fluid outflow
through the trabecula [24], genetic predisposition to
glaucoma [25], and accumulation of mucopolysaccha-
rides in the trabecula [23,24,26].

It is certain that EVP and IOP are closely as-
sociated with each other. It is well known that a
0.8-mmHg increase in EVP causes a 1-mmHg in-
crease in [OP [27]. No information on EVP changes
is currently available for patients with EOP. More-
over, none of the aforementioned classifications con-
sider EVP, although it is a potential marker reflecting
EOP severity.

Therefore, this study aimed to evaluate EVP in
patients with compensated and subcompensated
EOP.

MATERIALS AND METHODS

We examined 22 patients (41 eyes) with EOP be-
tween October 2017 and March 2018. These patients
were divided into two groups: 14 patients (27 eyes)
with compensated (Group 1) and eight patients
(14 eyes) with subcompensated (Group 2) edematous
exophthalmos.

In addition to a standard ophthalmologic exami-
nation, all patients underwent measurements of pal-
pebral fissure height, exophthalmos (with a Hertel
exophthalmometer), and EVP in the lower nasal and
lower temporal quadrants. EVP was evaluated by a
noninvasive method using an episcleral venomanom-
eter EV320 (Eyetech, Morton Grove, IL, USA) fixed
on a slit lamp (Fig. 1a). EVP was measured at the
beginning of the examination, when the tested vein
was partially compressed, and later when the vein
was completely compressed (Fig. 1b).

In our study, we used a scoring table developed by
Brovkina to evaluate EOP (Table 1). This table con-
tains 14 classes, each reflecting subjective and objec-
tive conditions of a patient. This classification system
allows scoring within each class (score 0—4) [1, 27].
EOP severity was estimated by summarizing all
scores. Scores 0—6 corresponded to compensated,
scores 12—15 to subcompensated, and scores 23—29
to decompensated EOP [1, 3].

Statistical analysis was performed using the SPSS
Statistics v20.0 software (SPSS, Inc., Chicago, IL,
USA). We calculated mean values and standard de-
viations. Student’s #-test was used to compare quanti-
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Episcleral venomanometr EV-320 (Eyetech, Morton Grove, IL): (a) slit-lamp mounted; (b) scheme of partial and of full

AnuckJiepasbhblii BeHomaHomerp EV-320 (Eyetech, Morton Grove, IL), ycTaHOBJIEHHBIH Ha lieseByl Jamny (a);

cXeMaTHuyecKoe H300paKeHne COCTOSTHUS YACTHUUHOM W MOJIHOW KOMIIPECCHH HccielyeMoil BeHbl (b)

tative variables between the two independent groups.
The Kolmogorov-Smirnov test was used to check the
normality of data. Differences were considered sig-
nificant at p < 0.05.

RESULTS

Patients with subcompensated EOP demonstrated
significantly higher EVP with complete compression
of the episcleral veins in the lower temporal quad-
rant (p = 0.013). In the case of partial episcleral vein
compression in the lower temporal and lower nasal
quadrants, and complete compression in the lower
nasal quadrant, EVP was slightly higher in patients
with subcompensated EOP; however, the differences
were not statistically significant (p > 0.05; Table 2).

Table 1/ Tabnnya 1
Classes that reflect the subjective or objective state of the patient

IOP, palpebral fissure height, and exophthalmos
grade were significantly greater in Group 2 patients
(Table 3).

CONCLUSION

Corneal and optic nerve lesions are the main
causes of impaired visual functions in patients with
EOP. Optic neuropathy, often affecting EOP patients
and being one of the most common causes of vision
loss, is associated not only with direct compression
but also with impaired venous outflow. EVP can
be used as a surrogate marker for impaired venous
outflow. Our findings confirmed this statement and
indicated higher EVP in the lower temporal quadrant
in patients with subcompensated EOP.

Knaccbl, oTpaxatowyue cy6beKTUBHOE UM 06BLEKTUBHOE COCTOSHUE GOSILHOIO

Signs and symptoms | Il Il v Vv Vi Vil Vil IX X X XlI Xl X
Complaints .
Condition of the periorbital tissues .
Upper eyelid position . .

Eyelid closure

Exophthalmos

Extraocular muscle dysfunction

Eye reposition

Condition of the conjunctiva

Condition of the cornea

Changes in the fundus

Intraocular pressure
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Table 2 / Tabnuua 2
The level of EVP in patients of different groups

YpoBeHb 3nucKNepanbHOro BEHO3HOr0 AaBNeHUs Y NAUMEHTOB Pa3NuyHbIX rpynn

Parameter Corr;pinfjted, Subco{TEegsated, Signifi)cance,
EVP (mmHg)‘ measured when the episcleral vein is partially 769 + 128 892 + 076 0.95
compressed in the lower nasal quadrant
EVP (mmHg) measured when the episcleral vein is partiall
comp(resseg)in the lower temporal guadrant ' ' 1067+ 0.88 11.38 + 146 028
EVP (mmHg). measured when the episcleral vein is completely 1215 + 11 13.08 « 196 0.32
compressed in the lower nasal quadrant
EVP (mmHg)‘ measured when the episcleral vein is completely 15.86 + 1.24 19.31 + 314 0.013
compressed in the lower temporal quadrant
Note: EOP, endocrine ophthalmopathy; EVP, episcleral venous pressure.
Table 3 / Tabnuua 3
Characteristics of data in different groups
XapakTepucTuka noka3aTeneii B pasiuyHbIX rpynnax
Parameter Cor?1pin1szted, Subco{TEegsated, Signifl)cance,
I0P, mmHg 195 + 0.54 2213 + 2.34 0.01
Palpebral fissure height, mm 11.36 + 1.02 13.87 + 1.5 0.0075
Exophthalmos, mm 17 +1.44 22.07 + 2.06 0.0002
Unfortunately, the described technique of EVP 2. Henzen C. Hyperthyroidism — differential diagnosis and
measurement is subjective. For example, vessel sizes differential therapy. Praxis (Bern 1994). 2003;92(1-2):18-24.
selected for compression may vary, thereby affecting doi: 10.1024/0369-8394.92.1.18.
the examination results. Vessel size is a probable rea- 3. Marocci C, Bartalena L, Pinchera A. Recent progress in
son for the difference in pressure observed between Graves’ ophthalmopathy. Curr Opin  Endiocrinol  Metab.
the lower nasal and lower temporal quadrants. So far, 1996;(3);417-422.
there are no clear recommendations on the quadrants 4.  Shaarawy TM, Sherwood MB, Hitchings RA. Glaucoma. Medical
and exact vessels for EVP measurement. diagnosis and therapy. New York: Elsevier; 2015.
Thus, EVP measurements in patients with EOP 5. Lissak B, Tazartes M, Heron E, Feldman S. Orbitopathies thyraidiennes
can be used to evaluate disease severity and serve en milieu ophtalmologique. Presse Med. 2002;31(2):64-68.
as a criterion for assessing treatment efficacy. EVP 6. Scott IU, Siatkowski RM. Thyroid Eye Disease. Semin Ophthalmol.
measured in the lower temporal quadrant with com- 2009;14(2):52-61. doi: 10.3109/08820539909056064.
plete compression of the episcleral vein is the most 7. Van Ruyven RL, Van Den Bosch WA, Mulder PG, et al. The effect of
indicative characteristic in patients with EOP. retrobulbar irradiation on exophthalmos, ductions and soft tissue
signs in Graves’ ophthalmopathy: a retrospective analysis of 90 cases.
The authors declare no conflicts of interest related Eye (Lond). 2000;14 Pt 5:761-764. doi: 10.1038/eye.2000.199.
to the current manuscript. 8. bposkuHa A.®., TonctyxuHa T.J1., Anekcanaposa I'.®. yTupeo-
Authors’ contribution: V.V. Potemkin developed nnHan 6onesHb peiisca // BecTHuk odhtansmonorun. — 2001, —
the research concept and study design. V.V. Potem- N®4.—C. 34-36. [Brovkina AF, Tolstukhina TL, Aleksandrova GF.
kin, E.V. Goltsman, and M.S. Kovaleva performed Eutireoidnaya bolezn” Greivsa. Annals of ophtalmology.
data collection and processing. V.V. Potemkin, E.V. 2001;(4):34-36. (In Russ.)]
Goltsman, and M.S. Kovaleva performed data analy- 9. Bartley GB. The epidemiologic characteristics and clinical course
sis and drafted the manuscript. of ophthalmopathy associated with autoimmune thyroid disease
in Olmsted County, Minnesota. Trans Am Ophthalmol Soc.
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