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 G 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 I and II 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.

 G Keywords: lacrimal pathways; tear outflow pathology; radioactive iodine therapy complications; endoscopic 
endonasal dacryocystorhinostomy; thyroid cancer; dry eye syndrome; dacryocystitis; nasolacrimal duct stenosis.
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 G Введение. В современном мире терапия радиоактивным йодом после тиреоидэктомии являет-
ся стандартом лечения дифференцированного рака щитовидной железы. Общие дозозависимые по-
бочные эффекты, описанные в литературе, включают в себя сиаладенит, ксеростомию, потерю вкуса  
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и/или запаха, отёчность окружающих тканей. Об офтальмологических осложнениях сообщается редко.   
Цель© — оценить состояние слёзных органов у пациентов, подвергшихся терапии радиоактивным 
йодом по поводу рака щитовидной железы. Материал© и© методы. В исследование вошли 17 че-
ловек (34 глаза). Пациенты — женщины в возрасте от 19 до 43 лет (средний возраст — 31 год), 
перенёсшие курс радиойодтерапии по поводу рака щитовидной железы. Все они предъявляли жа-
лобы (в сроки от 2 месяцев до 1 года после курса терапии) на периодическое или постоянное сле-
зотечение. У 4 пациентов отмечалось постоянное или периодическое слизисто-гнойное отделяемое 
при надавливании на область слёзного мешка. Всем им проводилось стандартное офтальмологи-
ческое обследование: визометрия, биомикроскопия переднего отрезка, офтальмоскопия; пробы на 
слезопродукцию. Для диагностики нарушений слезоотведения выполнялись цветная слёзно-носо-
вая и канальцевая пробы, проба с промыванием слёзных путей и, при необходимости, конусно-лу-
чевая компьютерная томография с предварительным контрастированием слезоотводящих путей.  
Результаты.© Нарушения слезопродукции выявлялись на 20 глазах (58,8 %): из них в 3 случаях 
в виде синдрома «сухого глаза» средней степени; нарушения слезоотведения (непроходимость, стеноз 
носо-слёзного канала и хронический гнойный дакриоцистит) были отмечены в 14 глазах (41,2 %). 
Пациентам с патологией слезопродукции назначались слезозаменители, а в двух случаях была вы-
полнена лазерная коагуляция слёзных точек; при нарушениях оттока слезы выполнялась эндоско-
пическая эндоназальная лазерная дакриоцисториностомия. Заключение. Использование радиоак-
тивного йода в дозах более 80 мКи ведёт к возникновению патологии слёзных органов: развитию 
синдрома «сухого глаза» различной степени выраженности и нарушению слезоотведения. Патология 
слёзных органов значительно ухудшает качество жизни пациента, поэтому профилактика этих за-
болеваний до проведения курса радиойодтерапии становится неотложной проблемой, требующей 
своего решения.

 G Ключевые©слова: слезоотводящие пути (СОП); патология слезоотведения; осложнения радио-
йодтерапии; эндоскопическая эндоназальная лазерная дакриоцисториностомия (ЭЭЛДЦРС); рак 
щитовидной железы; синдром «сухого глаза» (ССГ); дакриоцистит; стеноз носо-слёзного канала.

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 I 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.

Group
Number  
of eyes

Dry eye  
syndrome

Lacrimal  
disorder

mild moderate dacryostenosis obstruction
chronic  

dacryocystitis

1 12 12 – – – –

2 16 5 3 3 4 1

3 6 – – 3 1 2

Total 34 17 3 6 5 3

Table 1
Distribution of patients having received a course of radioiodine therapy into groups according to revealed lacrimal system 
disorders

Таблица 1
Распределение пациентов, получивших курс радиойодтерапии по группам в зависимости от выявленной патологии слёз-
ных органов
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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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