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<> Introduction. Radioactive iodine therapy after thyroidectomy is the standard of differentiated thyroid
cancer treatment in the modern world. Main dose-dependent side effects described in the literature include:
sialadenitis, xerostomia, taste and/or odor loss, swelling of surrounding tissues. Ophthalmic complications
are rarely reported. Aim. To assess the lacrimal system condition in patients after radioactive iodine therapy for
thyroid cancer. Material and methods. The study included 17 patients (34 eyes). There were female patients
aged 19 to 43 years (mean age was 31 years) who underwent a course of radioactive iodine therapy for thyroid
cancer. All of them complained of periodic or constant tearing in the period from 2 months to 1 year after
therapy course. In four patients, there was a permanent or periodic mucopurulent discharge when pressing
on the lacrimal sac area. All patients underwent a standard ophthalmological examination, including visual
acuity testing, anterior segment biomicroscopy, ophthalmoscopy, and tear production tests. Fluoresceine dye
disappearance test, Jones [ and Il tests, lacrimal pathways irrigation, and, if necessary, cone-ray computer
tomography with preliminary lacrimal pathways contrasting were performed to evaluate the tear outflow
abnormalities. Results. Tear production disorders were detected in 20 eyes (58.8%) (among them, moderate
dry eye syndrome was diagnosed in 3 cases); tear outflow pathology was revealed in 14 eyes (41.2%) (namely
naso-lacrimal duct obstruction and stenosis, and chronic purulent dacryocystitis). For patients with tear
production pathology artificial tears were prescribed, and endoscopic endonasal dacryocystorhinostomy was
performed in cases of tear outflow disturbances. Conclusion. The use of radioactive iodine in doses exceeding
80 mCi leads to the development of lacrimal system pathology: dry eye syndrome of various severity, and
tear outflow disorders. Lacrimal system pathology significantly worsens the patient's quality of life, and the
prophylaxis of these diseases before the radioactive iodine therapy course remains the imminent key problem.

<> Keywords: lacrimal pathways; tear outflow pathology; radioactive iodine therapy complications; endoscopic
endonasal dacryocystorhinostomy; thyroid cancer; dry eye syndrome; dacryocystitis; nasolacrimal duct stenosis.

NATONOrNA CAE3HBIX OPTAHOB Y NALVEHTOB 5
C0 3JIOKAYECTBEHHBIMU ONYKOJIAMMU WWTOBUHON XEJIE3bI
NOCJIE TEPANUN PAJUOAKTUBHBLIM WOA0M U METOAbI EE KOPPEKLIW
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<> Bsedenue. B coBpeMeHHOM MUpe Teparusi pajlioaKTHUBHBIM HOAOM MOCJ€E THPEOUIIKTOMUH SIBJISIET-
Ccsl CTAHAAPTOM JieueHUs 1M epeHIHPOBAHHOI0 paKa WHUTOBUAHOH Kededbl. OO0lne 10303aBUCHMBbIE 10~
6ouHble 3P eKThbl, ONTUCAHHbIE B IUTEPATYPE, BKAIOUAIOT B cefsl cHaJlaJIeHUT, KCEPOCTOMHUIO, MOTePIo BKyca
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/WM 3anaxa, oTUHOCTb OKpYKaloluX TKaHei. O6 0 Ta bMONOrHUECKUX 0CI0KHEHHAX COOOLIARTCS PEJIKO.
Ileab — olLEHUTb COCTOSIHUE CJE3HBIX OPraHoB Yy MallMeHTOB, TOJABEPTUINXCS TepPanuu PajHOaKTHUBHBIM
F0JIOM MO MOBOJY paka LIHTOBUJHON keJe3bl. Mamepuan u memodel. B uccienoBanue Bouwin 17 ve-
JoBeK (34 rmasza). [launentsl — KeHlWHBI B Bo3dpacTe oT 19 no 43 et (cpennuit Bospact — 31 ron),
nepeHécie Kypc pajuoioTepanuu no MoBoJy paka IIHTOBHIHON KeJe3bl. Bce oHUM MpebsaBsin »Ka-
J06bI (B CPOKH OT 2 MecsilleB 10 | roja mocJe Kypca Teparnuu) Ha MepUoHuecKoe UJH MOCTOsIHHOE CJie-
3oTedyeHue. ¥Y 4 MalMeHTOB OTMEUaJoCh MOCTOSHHOE WUJIM MEPUOUUECKOE CJU3UCTO-THOHHOE OT/IesIsieMoe
MpH HaJAaBJHWBAHUM Ha 06JaCTb CJAE3HOTO MelllKa. BceM MM MPOBOAMJIOCH CTAHAAPTHOE OQPTANbMOJOTH-
yeckoe o6CJ/eloBaHUE: BU3OMETPHUs, GHOMHKPOCKOIHUS MepeiHero oTpeska, opTajbMOCKOINHUs; TPoObl Ha
CJ1e30TIPOAYKILMIO. JIas1 TMAaTHOCTHKY HapylLIeHUH Cle300TBeAeHHs BLIMOJMHSIUCH LBETHAST CJE3HO-HOCO-
Basl U KaHaJjblleBasi Mpo6bl, Mpo6a ¢ MPOMbIBAHHEM CJIE3HBIX MyTeH U, MPH HEOOXOAUMOCTH, KOHYCHO-JTY-
yeBasl KOMIIbIOTEPHAsi ToMorpadusi C NpPeABAPUTEJbHBIM KOHTPACTHPOBAHUEM CJIE300TBOASIIUX MYTeH.
Pesyasmamet. Hapyuienus cje3onpoayKuuu BoisiBassuch Ha 20 rnaszax (58,8 %): u3 nux B 3 cuaydasx
B BHJIE CHHJPOMA «CYXOro IJa3a» cpeJHel cTerneHu; HapylieHHs cJ1e300TBeIeHHs (HEMPOXOAUMOCTb, CTEHO3
HOCO-CJ/IE3HOM0 KaHaJa U XpOHMYECKHH FHOMHBIN 1aKPHOLMCTUT) Oblin oTMeuenbl B 14 rnasax (41,2 %).
[Tauunentam ¢ maToJioruel cae30NpoAyKIIMH Ha3HAYANHUCh Cl€303aMEHNTENH, a B IBYX Caydasx Obljaa Bbl-
MoJIHEHA Jla3epHas KoaryJsius CJAE3HbIX TOUEK; MMPH HAPYIIEHHUAX OTTOKA CJIe3bl BBIMOJHAIACH SHAOCKO-
nuyeckKas HA0Ha3aJ bHasl Ja3epHas JaKPUOLUUCTOPUHOCTOMHUS. 3akarouerue. Vicnonb3oBanue pajnoak-
THUBHOTO Hojaa B jo3ax 6oJiee 80 MKu BeI&T K BOBHUKHOBEHHIO MATOJIOTHH CJAE3HBIX OPraHOB: Pa3BUTHIO
CUHJPOMa «CYXOT0 IJ1a3a» pa3JUuYHON CTeNeH! BbIPaKeHHOCTH U HAPYLLIEHUIO cJie300TBeleHus. [1aTosorus
CJIE3HBIX OPTaHOB 3HAYMTEJbHO yXY/IlIaeT KaueCTBO »KU3HHU MallheHTa, Mo3ToMy npoduiakTika 3THX 3a-
60JiIeBaHUH 10 MPOBEJEHUST Kypca paliHoOHOATEpPAlIMd CTAHOBUTCS HEOTJIOXKHOH MpobJyeMol, Tpebytoulei
CBOEro pellleHus.

<> Karouesoie caosa: ciesoorBopsiue nytu (COIT); matosornsi cie300TBeIeHNS; OCTOKHEHHS PaJIHO-
HoJTepanuy; 3HJI0CKOMUUECKasi HA0HA3aabHas JazepHas aakpuouucropunoctomus (IIJIALPC); pax

LW HUTOBUIHON KeJie3bl; CHHAPOM «CYyXOro rJjaasa» (CCF), JaKPUOLUCTUT; CTEHO3 HOCO-CJIEZHOTO KaHaJa.

INTRODUCTION

The incidence of cancer has been steadily in-
creasing. According to estimates of the Russian
Oncology Association, over 500,000 new cancer
cases were recorded in Russia in 2011; 54% of
these cases were females. A similar situation is
observed in most other countries [3]. The inci-
dence of thyroid cancer (TC) has significantly
increased over the last decades. In 1975, the in-
cidence of TC was 4.8 per 100,000 population,
whereas by 2012, it reached 14.9 [3]. In Russia,
TC accounts for approximately 0.5%—3% of all
cancer cases [2].

Radioactive iodine therapy is currently consid-
ered to be the standard treatment for differentiated
TC [9]. Adequate therapy with radioactive iodine
(I-131) after thyroidectomy significantly reduces
the rate of local recurrence, distant metastases,
and mortality in patients with differentiated thy-
roid carcinoma [10]. Radioactive iodine therapy is
usually well tolerated by patients; however, it is
effective only for highly differentiated follicular or
papillary carcinoma [7]. Common dose-dependent
side effects, described in the literature, include

sialadenitis, xerostomia, loss of taste and/or smell,
and edema in the surrounding tissues [5].

Ophthalmic complications are seldom re-
ported in the literature. They include recurrent
and chronic conjunctivitis, keratoconjunctivitis
sicca, and xerophthalmia [5]. Some authors have
also observed lacrimal gland dysfunction after
the accumulation of high doses of radioactive
iodine [8].

Acquired stenosis or lacrimal drainage system
(LDS) obstruction after radioactive iodine therapy
is an extremely rare complication in patients with
differentiated TC [6]. In these cases, the mecha-
nism of LDS obstruction is associated with the
uptake of radioactive iodine (I-131) by the cells of
the lacrimal sac columnar epithelium, nasolacri-
mal duct, and nasal mucosa via the sodium-iodine
symporter (NIS). The sodium iodine symporter is
a membrane glycoprotein involved in radiation-
induced cell damage and subsequent inflamma-
tion and fibrosis. Clinical manifestations of this
damage include excessive lacrimation, suppura-
tion, stenosis, LDS obstruction, and dacryocys-
titis [4, 11]. Dacryocystorhinostomy is considered
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the main method of surgical treatment for these
disorders.

The aim of this study was to assess the con-
dition of LDS in patients after radioactive iodine
therapy for TC.

MATERIALS AND METHODS

A total of 17 female patients (34 eyes) between
19 and 39 years of age (mean age 31 years) after
a course of radioiodine therapy for stage II—III
papillary (n = 15) or follicular (n =2) TC were
admitted to the Ophthalmology Clinic of the Pav-
lov First Saint Petersburg State Medical Univer-
sity between September 2013 and June 2017. All
participants underwent a single course of radio-
active iodine therapy with a cumulative dose of
80—100 mCi.

Patients complained of excessive bilateral lac-
rimation of varying severity; 4 participants had
a mucopurulent discharge when applying pressure
on the lacrimal sac area (periodically or contin-
uously). These clinical manifestations appeared
2—12 months after radioactive iodine therapy
completion. Prior to TC treatment, patients had
no ocular manifestations and no LDS disorders,
although 3 participants had been wearing contact
lenses for more 5 years and periodically used ar-
tificial tear eye drops.

All patients underwent a standard ophthalmic
examination that included visual acuity testing,
biomicroscopy of the anterior segment, ophthal-
moscopy, Schirmer’s | test, measurement of tear
film break-up time (TBUT) test, and lid-parallel
conjunctival folds (LIPCOF) grading. To diag-
nose LDS disorders, we performed Jones I test,
fluorescein dye disappearance and regurgitation

test, lacrimal syringing test, a consultation by an
otorhinolaryngologist (with endoscopic rhinosco-
py), and performed contrast-enhanced cone beam
computed tomography of LDS (when required).

RESULTS AND DISCUSSION

After the examination, patients were divided
into 3 groups — depending on the type of LDS
disorder.

Group 1 included six patients (12 eyes) diag-
nosed with mild dry eye syndrome (DES).

Group 2 included eight patients (16 eyes) with
mild (5 eyes) and moderate (3 eyes) unilateral
DES and impaired lacrimation at the level of ver-
tical portion of the LDS — nasolacrimal duct
(none of the patients had pathological changes in
the horizontal portion of the LDS) on the oppo-
site side (8 eyes). Three patients were diagnosed
with pronounced dacryostenosis, four patients had
LDS obstruction, and one patient had chronic pu-
rulent dacryocystitis.

Three patients (6 eyes) from Group 3 had bi-
lateral lacrimal disorders: chronic purulent dac-
ryocystitis (2 eyes), LDS obstruction (1 eye), and
nasolacrimal duct stenosis (3 eyes).

In all patients from Groups 2 and 3, LDS
disorders were confirmed by contrast-enhanced
cone beam computed tomography of LDS. Dis-
tribution of patients by study groups is shown in
Table 1.

Ten participants (three from Group 1, four
from Group 2, and three from Group 3) were
found to have dryness of the nasal mucosa. They
received a recommendation to use Aqua Maris®
nasal spray for at least 6 months in various dos-
ages.

Table 1

Distribution of patients having received a course of radioiodine therapy into groups according to revealed lacrimal system

disorders

Tabauya 1

Pacnpeue.ﬂeﬂue NauMeHTOB, NMOJAYUYUBIIUX KypC pazmoﬁomepanm/l no rpynmnamMm B 3aBUCUMOCTH OT BbISIBJIEHHOM NMaTOJOTHH CAE3-

HbIX OpraHoB

Dry eye Lacrimal
Number syndrome disorder
Group of eyes i
mild moderate dacryostenosis obstruction chromc. .
dacryocystitis
1 12 12 - — — -
2 16 5 3 3 4 1
3 6 - - 3 1 2
Total 34 17 3 6 ) 3
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Thus, impaired tear production was observed
in 20 eyes (58.8%) and manifested as moderate
DES (3 eyes) and impaired lacrimation (14 eyes,
41.2%). We have to mention that 3 patients di-
agnosed with moderate DES had been wearing
contact lenses for more than 5 years.

The mean duration of postoperative follow-up
varied between 4 months and 3 years.

Artificial tear eye drops were prescribed for
all patients with DES from Groups 1 and 2.
All patients with impaired lacrimation under-
went endoscopic endonasal dacryocystorhinos-
tomy (DCR) in the otorhinolaryngology clinic.
Patients with moderate DES who did not re-
spond to pharmacotherapy and eventually devel-
oped sialadenitis, underwent laser coagulation
of the lacrimal ducts. The cumulative dose was
100 mCi.

In patients with bilateral LDS lesions, en-
doscopic endonasal DCR was performed twice
within one month. Lacrimal syringing test was
used to monitor LDS recovery during the post-
operative period.

A complete release from excessive lacrimation
was achieved in 30 eyes. An incomplete release
(reduced lacrimation) was achieved in 4 eyes: in
2 patients (2 eyes) it manifested as a relapse of
chronic suppurative dacryocystitis two months
after endoscopic endonasal DCR (this was prob-
ably associated with a concomitant ocular disor-
der (glaucoma), which prevented us from admin-
istering an adequate course of anti-inflammatory
therapy; in the remaining 2 cases (2 eyes) we
revealed several commissures in the inferior lac-
rimal canal.

CONCLUSION

Radioactive iodine therapy with a cumulative
dose of 80—100 mCi may lead to lacrimal dis-
orders, including DES of variable severity and
impaired lacrimation. Lacrimal disorders signifi-
cantly reduce quality of life and pose a threat
to the eyeball. Wearing contact lenses can cause
worsening of DES.

A multidisciplinary approach to this problem
involving radiologists, oncologists, ophthalmolo-
gists, and otorhinolaryngologists is crucial for
the prevention and treatment of the disease.
Endoscopic laser DCR is an effective treatment
method for LDS obstruction in patients after ra-

dioactive iodine therapy for TC. Physician’s and
patient’s awareness regarding this complication of
radioiodine therapy will facilitate early diagnosis
and preventive measures prior to treatment initia-
tion, which should improve the patient’s quality
of life.
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