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OPHTALMOLOGY

ABSTRACT

Surgical treatment is often accompanied by such complication as bleeding, and oph-
thalmic surgery is not an exception. The bleeding risk depends on many factors,
the most significant are age, arterial hypertension, hepatic and renal impairment,
prior stroke or treatment with oral anticoagulants.

The aim. To evaluate the structure of patients taking novel oral anticoagulants
(NOACs) with an assessment of activated partial thromboplastin time before oph-
thalmosurgical treatment.

Materials and methods. 54 patients taking oral anticoagulants were included
in the study. A retrospective analysis of medical histories of patients who had surgery
for ocular pathology was carried out. The patients were divided into two groups:
group 1-28patients whose activated partial thromboplastin time (APTT) did not ex-
ceed 45 seconds; group 2 - 26 patients with APTT more than 45 seconds. The criterion
for the numerical expression of APTT is the safety of performing regional anesthesia
against the background of taking anticoagulant drugs. Statistical processing was per-
formed using the Mann — Whitney test (p < 0.05).

Results. Acomparative analysis of the results showed that the patients of the group 2
had higher rates of APTT. At the same time, they were less likely to have acute cer-
ebrovascular accident (11.5 % compared to 21 % of patients in the group 1) and prior
acute myocardial infarction (19 % and 28 %, respectively). Among all the patients,
women and slightly older patients prevailed.

Conclusion. Patients with atrial fibrillation make up the majority of patients under-
going ophthalmosurgical treatment and taking NOACs. Surgical treatment method
was phacoemulsification with intraocular lens implantation. Studying APTT before
the surgery allowed us to identify a category of patients with high APTT, to prescribe
the withdrawal of the drug before the surgery in order to create optimal conditions
for surgical treatment.
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PE3IOME

Xupypeuyeckas nomowb nayueHmMam 3a4acmyio conposoxoaemcs Mmakum 0C/10X-
HeHueM, KaK KposomeyeHuUe; He A8/19emcs UCK/IIoYeHUeM U 0hmasibMosio2uyeckas
Xupypaus. BeposmHocmes KpogomeyeHuli 3asucum om MHO2UX (hakmopos, Hau-
60s1e€ 3HAYUMBIMU U3 KOMOPbIX AB/IAI0MCA HA/IUYUEe dpmepuasbHol 2unepmoHuU,
HapyweHue (yHKYUU neYyeHu U NoYeK, NepeHecéHHbIlU UHCY1bm, fiedeHue nepo-
PasIbHLIMU AHMUKOA2Y/IAHMAMU.

Lene pabomesi. OyeHUMb CMpYKMypy nayueHmos, NpUHUMAaKWux Hogble
opanbHele aHmukoazynaHmel (HOAK), c oyeHKoU akmugupo8aHHO20 HaCMu4HO20
mpombonacmuHo8020 8peMeHU Neped 0(hManbLMOXUpypeUYecKUM edeHuem.
Mamepuanel u Memoodsl. B uccnedosaHue 6bi/1u 8KOYeHbI 54 nayueHma,
npuHUMaiowue nepopasbHule AaHMuUKoaz2ynsHMel. buln nposedéH pempocnex-
musHbIlU aHaau3 ucmopud 60/1e3HU NAayueHMmMos, NPOoNepPUPOBAHHbLIX NO NOBOJY
2nasHol namonoeauu. lMayueHmesl bbisiu pazoeneHvl Ha 08e 2pynnesi: 1-a 2pynna —
28 nayueHmos, y Komopblx dKmusupo8aHHoOe 4acmu4yHoe mpombonIacmuHo-
soe apemsa (AYTB) He npesbiwano 45 ¢; 2-a epynna — 26 nayueHmos, y Komopawix
AYTB 66110 60516LIE 45 C, CO2/IACHO peKoMeHOAayuaM 6e30NnacHOCMU 8bINO/THEHUS
pe2uoHapHoU aHecme3uu Ha (hoHe NPUEMA aHMUKOAzYIAHMHbBIX NPENapamos.
Cmamucmuyeckas o6pabomka 8bINOJIHANIACHL C UCNOJIb308AHUEM Kpumepus
MaHHa - YumHu (p < 0,05).

Pesynemamel. CpasHumesibHbIl aHA/IU3 NOJIyYeHHbIX pe3ysibmamos npode-
MOHCMpUPOBAs, Ymo y nayueHmos 8mopoli 2pynnel pexxe 8blA8/AIUCL OCMpoe
HapyweHue M03208020 KposoobpauweHus (11,5 % no cpasHeHuo ¢ 21 % 60/1bHbIX
nepesou 2pynnel) u ocmpsili UHGpapkm muokapoa 8 aHamHese (19 % u 28 % coom-
semcmeeHHo). [peobiadanu nuya XeHCko2o Nosd U He3Ha4umesibHo 60sbwul
803pacm 60J1bHBbIX.

3aknioueHue. OCHOBHYIO 00JII0 NAYUEHMO8, HaXO0AWUXCA HA 0pPMAarbMOXU-
pypauydeckom neyeHuu u npuHumarowux HOAK, cocmasusnu 6onbHble ¢ pubpuri-
nayuel npedcepoud, 8 kKauecmae Memooa Xupypau4yeckozo siedeHus 8blbpaHa
akoamynbcugpukayua Kamapakmsi c umnaaHmayueti URMpaokyaapHoOU JIUH3bI.
WccnedosaHue AYTB neped onepayueli N0380/1UJ10 8bIS8UMb KAMe20puto Nayu-
eHmoa8 ¢ sbicokum AYTB, Ha3HaYuMe ommeHy npenapama nepeo onepayueti 015
€030aHUA ONMUMAJIbHbIX YC/108Ul 0718 XUPYP2UYeCKOo20 JIeYeHUsl.

Knroyesvie cnoea: sumpsKkmomus, 3a6071e8aHuUsi 3a0He20 0Mpe3Ka 2/1a3d, Ho8ble
0pasibHble GHMUKOA2YIAHMbI, AKMUBUPOBAHHOE 4aCMU4YHOE MpoM60oNIacmuHo-
80e€ 8peMs, 2eMOPPA2UYECKUE OC/TOXHEHUS, 2UNOKOAyIAUUOHHbIU 3¢hghekm
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RELEVANCE

The majority of patients in ophthalmology clinics
who undergo surgery for cataracts, glaucoma, and oth-
er eye diseases are elderly and senile. As it is known,
with age the specific weight of patients having concom-
itant cardiovascular pathology increases, which is repre-
sented mostly by arterial hypertension (AH) and coronary
heart disease (CHD). One of the clinical manifestations
of CHD is atrial fibrillation (AF). AF in turn determines
a certain risk of cardioembolic complications. This risk
is assessed using the CHA,DS,-VASc score, which takes
into account such indicators as gender, age of the patient,
presence of comorbidities (AH, diabetes mellitus (DM),
vascular disease, history of acute cerebrovascular acci-
dents (ACVA), signs of heart failure) [1]. Each of the above
signs corresponds to a certain score, and the summa-
tion of these figures reflects the risk of thromboembol-
ic complications (events). If the total score is 1 or more,
the prescription of direct oral anticoagulants (DOACs)
should be considered. However, taking anticoagulants
is accompanied by the risk of hemorrhagic complica-
tions [2]. Bleeding probability depends on many factors,
the most significant of which (age, presence of AH, he-
patic and renal dysfunction, prior stroke or bleeding)
are taken into account in the HAS-BLED score [1]. All these
points should be taken into account when providing sur-
gical care to patients, including those with ophthalmo-
logic pathology.

It should be kept in mind that any surgical interven-
tion itself carries the risk of complications, both cardi-
ovascular and localized. Surgical risk assessment (i.e.,
the incidence rate of cardiovascular complications dur-
ing and after surgical intervention) depends primarily
on the possible volume of the upcoming surgery. Accord-
ing to the National Guidelines [3], ophthalmic surgery
is categorized as low-risk surgery, that is, the risk of myo-
cardial infarction (MI) or death from cardiac causes within
30 days after surgery is less than 1 %. That is, large-scale
cardiac risk assessment is of no practical use in small-
volume surgeries [4]. However, the possibility of non-

TABLE 1

systemic hemorrhagic complications should not be ne-
glected, especially in patients taking new oral antico-
agulants (NOACs), including when performing region-
al anesthesia [5, 6]. In ophthalmology, this is especial-
ly relevant in surgeries requiring regional anesthesia in
the form of retrobulbar and pterygopalatine blockades,
which can be accompanied by major complications,
even though ultrasound navigation levels out techni-
cal difficulties and the possibility of damage to anatom-
ical structures [7].

THE AIM OF THE WORK

To evaluate the structure of patients taking novel
oral anticoagulants with an assessment of activated par-
tial thromboplastin time before ophthalmosurgical treat-
ment.

MATERIALS AND METHODS

A retrospective analysis of medical histories included
data from 54 patients receiving NOACs operated for ocu-
lar pathology (Table 1). Patients receiving dual antithrom-
botic therapy (i. e. NOACs and antiaggregants together),
as well as those with severe liver disease, hematologic
pathology, and end stage renal disease were excluded
from the study.

Based on clinical guidelines on the perioperative
management of patients receiving long-term antithrom-
botic therapy [8, 9], the patients were divided into two
groups. Group 1 included patients whose activated par-
tial thromboplastin time (APTT) did not exceed 45 s;
group 2 was made up of those who's APTT was great-
er than 45 s (Table 2). The criterion for the numerical
expression of APTT is the safety of performing region-
al anesthesia against the background of taking antico-
agulant drugs.

Statistical analysis was performed using the Mann - Whit-
ney test. Statistical significance level < 0.05.

TYPES OF SURGICAL INTERVENTION PERFORMED IN PATIENTS TAKING ORAL ANTICOAGULANTS

Intraocular surgical procedures (n = 39)

Vitreoretinal Administration

Phaco + I0L AGO . of angiogenesis
surgeries -
inhibitors
22 5 7 5

Laser surgeries (n = 15)

PCdiscission . . 125" Retinal laser SLP
iridectomy  photocoagulation
7 4 1 3

Note. Phaco + IOL — phacoemulsification with intraocular lens implantation; AGS — antiglaucomatous surgery; PC discission — posterior capsule discission (performed for secondary cataract); SLP — scatter laser

photocoagulation (performed in the proliferative stage of diabetic retinopathy).
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RESULTS AND DISCUSSION

The patientsincluded in the study underwent both in-
traocular surgical interventions and laser surgeries of dif-
ferent types, as presented in Table 1.

Patients were taking oral anticoagulants such as rivar-
oxaban, apixaban, and dabigatran.

Rivaroxaban was prescribed in 43 % of cases (23 pa-
tients), of which 11 patients took the drug at a dose
of 20 mg/day, 7 patients at 15 mg/day, 4 patients
at 10 mg/day, and one patient at 5 mg/day. Apixaban
was given to two patients (4 % of cases) at a dose of 5 mg
twice daily. Dabigatran was prescribed in 54 % of cas-
es (29 patients), of which 16 patients received the drug
at a dose of 110 mg twice a day, 13 patients - 150 mg
twice a day. All patients were analyzed on admission and
the APTT was analyzed (laboratory normal value - 25—
35 s). Distribution of the patients is summarized in Ta-
ble 2.

TABLE 2

DISTRIBUTION OF THE PATIENTS DEPENDING
ON THE APTT VALUES AND THE ORAL ANTICOAGULANT
USED

Parameter, APTT <45s APTT>45s

n (%) (n=28) (n=26)
Male, n (%) 20 (72 %) 11 (42 %)
Female, n (%) 8 (28 %) 15 (58 %)
Age, years 74 (56-93) 77 (63-87)
AF, n (%) 26 (92 %) 25 (96 %)
AH, n (%) 26 (92 %) 26 (100 %)
DM, n (%) 7 (25 %) 10 (38 %)
PICS, n (%) 8 (28 %) 5(19 %)
ACVA, n (%) 6 (21 %) 3(11.5%)
Dabigatran, n (%) 12 (43 %) 17 (65 %)
Apixaban, n (%) 1(3 %) 1 (4 %)
Rivaroxaban, n (%) 15 (54 %) 8(31 %)

Note. PICS — postinfarction cardiosclerosis.

Group 1 included 28 patients. Of these, there were
20 (72 %) males and 8 (28 %) females; mean age,
73 = 0.1 years (56-93 years). Cataract surgery was per-
formed in 39 % of cases (11 patients), vitreoretinal surgery
in 21 % of cases (6 patients), antiglaucomatous surgery
in 1 patient, and intravitreal injection of drugs in 1 patient.
Laser surgical intervention was performed in 29 % of cas-
es (8 patients): laser iridectomy - in 12 %, laser photoco-
agulation of the retina for its rupture — in 12 %, discission
of the posterior capsule (performed for secondary cata-
ract) —in 38 %, laser photocoagulation of the retina in dia-
betic retinopathy - in 38 %.

Evaluation of somatic status showed that in the ma-
jority of cases (93 % - 26 patients) DOACs were prescribed
for AF. The remaining patients showed no signs of AF;
the indication for NOAC prescription was previously per-
formed prosthesis of the iliac/femoral segments for oblit-
erating atherosclerosis of the lower limb arteries and pul-
monary embolism.

8 patients had a history of acute myocardial infarc-
tion (AMI), 3 patients underwent coronary artery stenting,
1 patient underwent coronary artery bypass graft surgery,
and 4 patients underwent pacemaker implantation. 6 pa-
tients had a history of acute cerebrovascular accidents.
1 patient with AF underwent thrombectomy of the left ra-
dial artery.

Arterial hypertension was detected in 25 of 28 patients
in this group, diabetes mellitus - in 6 patients.

The APTT had a variation from 32 to 46.8 seconds;
the mean was 39.6 £ 0.05 seconds. When rivaroxaban
was administered, the average APTT was 39.9 + 0.19 s,
when apixaban was administered, it was 41 £ 0 s,
and when dabigatran was administered, it was 39.1 + 0.29s.

Group 2 included 26 patients, of whom 11 (42 %)
were males, 15 (58 %) were females. The age of the pa-
tients ranged from 63 to 87 years, with a mean
of 76 + 0.11 years. Intraocular surgery was performed
for cataract in 42 % of cases (11 patients), antiglauco-
matous surgery — in 12 % of cases (3 patients), intravit-
real injection of angiogenesis inhibitors was performed
in 15 % of cases (4 patients), vitreoretinal intervention -
in 4 % of cases (1 patient). Laser intervention was required
in 27 % of cases (7 patients).

Oral anticoagulants were prescribed for AF
in the majority of patients (96 % of cases — 25 patients),
as well as in the group 1. One patient without signs of AF
had a history of deep vein thrombosis of the lower leg,
post-thrombotic syndrome.

Arterial hypertension was detected in all patients. Five
patients had a history of AMI, 1 patient underwent coro-
nary artery bypass graft (CABG) surgery, 2 patients under-
went coronary artery stenting, and 1 patient was implanted
with an artificial pacemaker. A history of ACVA was revealed
in 7 patients, and 1 patient had recurrent ACVA. Type 2 dia-
betes mellitus was recorded in 10 patients, of whom 1 pa-
tient was receiving insulin.

The range of the APTT values was from 47 to 114 s,
with an average of 65.9 + 0.1 s. When receiving rivaroxa-
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TABLE 3
DISTRIBUTION OF APTT VALUES DEPENDING ON THE ORAL

Groups of patients depending APTT mean value, s

on the APTT duration
APTT <455 36.9+0.19
APTT >45s 65.96 £ 0.1
p (Mann — Whitney) 0.01

ban, the average APTT was 60 + 1.07 s, apixaban -47 £ 0's,
and dabigatran - 69.7 £ 0.8 s (Table 3).

Comparative analysis of the obtained results demon-
strated that the patients of the group 2 had higher APTT
values. At the same time, they had less frequent ACVA
(11.5 % compared to 21 % of patients in the group 1)
and a history of AMI (19 % and 28 %, respectively). The pre-
dominance of female patients and slightly higher age
of patients can be noted. It is possible that better hemor-
heologic control, reflected by the elevated APTT values,
contributed to the rarer occurrence of vascular accidents
among these patients.

In addition, the medical histories of 20 patients who re-
ceived oral anticoagulants and who had baseline APTT val-
ues greater than 60 s (62.25 + 0.16 s) were analyzed sepa-
rately. Patients received dabigatran in 60 % of cases (12 pa-
tients), rivaroxaban in 35 % of cases (7 patients), and apixa-
ban was administered in 5 % of cases (1 patient). Taking
into account the initial high values of APTT, anticoagu-
lant withdrawal was carried out for a period of 2 to 5 days,
on average for 3 days. On reexamination, the APTT values
decreased to 37 + 0.097 s.

DISCUSSION

Current oral anticoagulants include rivaroxaban,
apixaban, and dabigatran. Rivaroxaban and apixaban
are direct inhibitors of blood clotting factor Xa. Both
drugs have a dose-dependent effect on prothrombin
time, as well as dose-dependently increase in APTT. Dab-
igatranis a direct reversible thrombin inhibitor. The most
informative parameters reflecting the anticoagulant ac-
tivity are APTT (for apixaban and rivaroxaban) and throm-
bin time (for dabigatran).

The use of anticoagulant therapy has increased in pa-
tients seeking ophthalmic surgery over the past decade.
The decision to discontinue anticoagulants prior to oph-

ANTICOAGULANT USED

Rivaroxaban Apixaban Dabigatrian
39.6+0.19 41 39.1+0.29
60 £1.07 47 69.7+0.8
0.001 0.001

thalmic surgery is nuanced and ultimately depends
on multiple factors, including the type of surgery, comor-
bidities, and the patient’s risk profile. According to clin-
ical guidelines [3, 9], NOAC therapy should not be inter-
rupted for minor surgeries, which include, for example,
cataract treatment. At the same time, at the stage of plan-
ning patients for surgery in order to prevent intraoper-
ative hemorrhagic complications, it is necessary to take
into account the initial state of the blood coagulation
system [10]. To a greater extent, this applies to surger-
ies where retrobulbar anesthesia and pterygopalatine
blockade are performed for the purpose of anesthesia,
the most serious complications of which are retrobulbar
hematoma and irreversible loss of vision [11]. Most oph-
thalmologic surgeries can be safely performed when an-
ticoagulant therapy is within the therapeutic range. Cer-
tain difficulties may also arise during surgical interven-
tions on the uvea in the treatment of glaucoma, vitreo-
retinal intervention performance. This is especially true
for diabetic patients, as the newly formed vessels have
imperfect angioarchitecture and are prone to rupture.
The high risk of these complications dictates the neces-
sity of short-term withdrawal of NOACs in case of high
values of APTT with subsequent rechecking before sur-
gical treatment.

The greatest hypocoagulant effect, according
to our data, was found for dabigatran, which is consist-
ent with the work of L. Ong-Tone et al. [12], where stud-
ied the risks of intraocular bleeding in patients taking
anticoagulants.

CONCLUSIONS

The main share of patients undergoing ophthalmo-
surgical treatment and receiving NOACs were patients
with atrial fibrillation, and phacoemulsification of cataract
with intraocular lens implantation was used as a method
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of surgical treatment. Studying APTT before the surgery
allowed us to identify a category of patients with high
APTT, to prescribe the withdrawal of the drug before
the surgery in order to create optimal conditions for sur-
gical treatment.
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