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Abstract
Objective. Anticoagulant therapy is a risk factor for repeated intratumoral hemorrhage and acute enlargement of a vestibular 
schwannoma (VS) with neurological deficits. Therefore, we describe two cases of patients on oral anticoagulant therapy with 
intratumoral hemorrhage in which anticoagulant therapy prior to surgical resection was discontinued. We also discuss other 
similar cases from the literature since this is a rare event. Case Reports. We described the two cases of intratumoral hemorrhage 
in acoustic neurinoma and conducted a literature review of similar cases of patients with intratumoral hemorrhage in acoustic 
neurinoma who were also on oral anticoagulants. Both patients presented with CN-VII palsy prior to surgery; both also fully re-
covered after surgery except for hearing loss on the tumor side. Our literature review found 50 cases of VS (reported as vestibular 
schwannomas in the literature) with intratumoral hemorrhage. From this total, 11 patients used oral anticoagulant therapy with 
reported poor outcomes and high mortality; 9 of these 11 cases were reported in the past 20 years. The incidence is expected 
to rise due to increased use of anticoagulant therapy due to onset of atrial fibrillation, atherosclerosis, and thromboembolism 
from longer human lifespan. Conclusion. Anticoagulant therapy represents a risk factor for intratumoral hemorrhage and acute 
enlargement of VS tumor mass with neurological deficits. 
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Clinical Science

Introduction
Vestibular schwannomas (VS), represent 80% of 
cerebellopontine angle (CPA) tumors and rough-
ly 8% of all intracranial neoplasms (1). These types 
of tumors commonly present with slow and pro-
gressive hearing loss, tinnitus, disequilibrium, and 
vertigo (1). Intratumoral hemorrhage (ITH) is a 
potentially devastating development associated 
with VSs due to the close proximity of the brain-
stem, the confined anatomy of the posterior fos-
sa, and the potential for acute fourth ventricular 
obstruction. Patients may deteriorate rapidly, and 
in some instances the tumor can become sizable 
and potentially life-threatening (2-5). Common 

risk factors for ITH in VS are anticoagulant ther-
apy (6), and previous radiation therapy (7, 8), as 
well as hypertension (9), trauma (10), pregnancy 
(11), tumor size >25 mm (5, 12, 13), and high tu-
mor vascularization (14). Surgical treatment is the 
therapy of choice in patients with VS who present 
with ITH (5, 15). The use of antithrombotic agents, 
either antiplatelet or anticoagulant drugs has in-
creased due to longer human lifespan and in-
creased incidence of atrial fibrillation, atheroscle-
rosis, and thromboembolism (16). 

Herein, we present two cases of patients with oral 
anticoagulant therapy who presented with acute 
onset of facial nerve (CN-VII) palsy and symptoms 



of raised intracranial pressure due to 
ITH and enlargement of the tumor 
size with brain stem compression. 
The senior author (KIA) operated on 
both patients.

Case Presentations

Case 1 

A 56-year-old male with headache 
and acute onset of left CN-VII pal-
sy with a House-Brackmann (HB) 
score of Grade III (i.e., moderate 
nerve damage) presented to our 
clinic. The patient experienced pro-
gressive left-sided hearing loss sev-
eral years prior to acute onset of CN-
VII palsy. The patient was on antico-
agulant therapy with warfarin due 
to atrial fibrillation. Post-contrast 
magnetic resonance imaging (MRI) 
of the head revealed a left-sided VS 
with intratumoral bleeding (Figure 
1). The patient underwent surgical 
treatment 3 days after initial pre-
sentation. Urgent surgery was not 
performed due to the need to opti-
mize the coagulation status of the 
patient first, and also due to the fact 
that the patient did not neurologi-
cally deteriorate. Warfarin therapy 
was paused and therapy with low-
molecular-weight heparin (LMWH) was applied 
due to indication for persistent anticoagulation 
due to atrial fibrillation. Preoperative substitution 
of the coagulation factors with prothrombin com-
plex concentrate (PCC) until normalization of the 
international normalized ratio (INR) was applied. 
Gross total resection of the VS was performed via 
suboccipital retrosigmoid approach. Intratumoral 
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Figure 1. Preoperative head MRI of a 56-year-old patient with acute onset of 
left CN-VII palsy. (A) Axial T1-post contrast MRI, (B) axial T2 MRI, (C) coronal 
T1-post contrast, and (D) sagittal T1-post contrast head MRI shows left sided 
VS with signs of intratumoral bleeding and effacement of the pons. 

bleeding was demonstrated in the course of surgi-
cal resection. The patient recovered his facial nerve 
palsy and was neurologically intact apart from 
complete hearing loss on the left side (Figure 2).  
Postoperative MRI revealed resection of the tu-
mor (Figure 3). Warfarin therapy was continued 
4 weeks following surgery, which overlapped with 
LMWH. 
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Case 2 

A 58-year-old male with known 
right-sided VS diagnosed due to 
progressive right-sided hearing loss 
(Figure 4). The tumor was followed 
up due to patient refusal for surgi-
cal or radiosurgical treatment. The 
patient was morbidly obese with a 
known history of heart failure with 
an ejection fraction (EF) of 20%, an 
artificial heart valve, and treatment 
with warfarin therapy. The patient 
presented 3 years prior after initial 
MRI with headache, acute onset of 
CN-VII palsy on the right side, com-
plete hemifacial numbness, and in-
ability to walk. Subsequent MRI re-
vealed an enlarged right sided VS 
with ITH and compression of the 
brain stem (Figure 5). Warfarin 
therapy was paused and LMWH 
was applied due to the indication 
for persistent anticoagulation re-
lated to the patient’s artificial heart 
valve. Preoperative substitution of 
the coagulation factors with pro-
thrombocyte concentrate until nor-
malization of the international nor-
malized ratio (INR) was applied. 
Surgery was performed 3 days fol-
lowing the initial presentation with 
a subtotal resection of the VS via the 
suboccipital retrosigmoid approach. 
Intratumoral bleeding was demon-
strated during the resection, but the 
patient significantly improved his 
facial nerve palsy and was neuro-
logically intact apart from complete 
hearing loss on the left side (Figure 
6). Postoperative MRI revealed sub-
total resection of the tumor (Figure 
7). Warfarin was continued 4 weeks 
following surgery, which overlapped 
with LMWH.

Figure 2. Patient from Figure 1 at 3 months follow up. CN-VII palsy resolved 
completely.

Figure 3. Postoperative imaging of the patient. (A) immediate postoperative 
CT of the head following surgery. (B) Axial and (C) coronal postoperative 
post-contrast head MRI showing resection of the tumor.

Figure 4. Initial T1-weighted post-contrast MRI of the 58-year-old patient 
(Case 2). (A) Axial, (B) coronal, and (C) T2 axial views show right-sided VS. The 
tumor was followed up.

Figure 5. MRI of the patient from Case 2 on warfarin therapy due to artificial 
heart valve, showing enlarged VS on the left side with intratumoral bleed-
ing. (A) T1 weighted axial MRI, (B) T1 weighted coronal post-contrast MRI 
of the head, and (C) axial T2 weighted MRI of the head show intratumoral 
hemorrhage. 



Discussion

ITH in VS is a rare but well-known event. Most 
commonly, it happens in cystic cases and not in 
solid cases. It is estimated that tumor-associ-
ated hemorrhage in VS occurs in 0.4% of cas-
es and commonly presents with acute neurologi-
cal change (6). However, prospective analyses have 
suggested that ITH might be a part of the natural 
history of VS (5). Microbleeding in the tumor bed 
of VSs with subsequent fibrosis is a described phe-
nomenon, which has been proposed as a possible 
mechanism for hearing loss in these tumors (17). 
On the molecular level, it has been postulated that 
ITH, vessel density, and the inflammatory reaction 
contribute to volume increase of sporadic VSs (18). 
Cystic and inhomogeneous tumors showed signif-
icantly more hemosiderin deposition than homo-
geneous tumors, and micro-vessel density was sig-
nificantly higher in tumors with a high number of 

CD68-positive cells (18). Intratumoral microhem-
orrhage is a possible mechanism of pathogenesis 
in cystic VS, characterized by unpredictable ex-
pansion of the cyst component (1). Most VSs dem-
onstrate microhemorrhages on T2-weighted gra-
dient-echo (GRE) MRI, which is useful for differ-
entiating these tumors from meningiomas of the 
CPA (17).

Clinically  significant  ITH occurs in approxi-
mately 11% of all brain tumors and is most com-
mon in glioblastoma multiforme, choriocarcino-
mas, pituitary adenomas, meningiomas, choroid 
plexus papillomas, and oligodendrogliomas (9). 
Intratumor bleeding in an VS can lead to a rapid 
and profound onset of symptoms due to the lim-
ited confines of the posterior fossa and the im-
mediate expansion of tumor size, which results 
in severe headaches, nausea and vomiting, abrupt 
deterioration in hearing, and a significantly higher 

Figure 6. Patient from Figures 4 and 5 at 3-month 
follow-up with significant improvement of the 
CN-VII palsy (from Gr V to Gr III). 

Figure 7. Postoperative head MRI at 3-month follow up shows sub-
total resection of the tumor. (A) Post-contrast MRI of the head axial 
T1-weighted image in the level of the internal meatus and (B) axial 
T1-weigted image in the level of apex of the pyramid, and (C) coronal 
T1-weighted and (D) axial T2-weighted MRIs show subtotal resection 
of the tumor without brain stem compression (45).
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incidence of facial weakness (15). Mathkour et al. 
found 48 cases of intratumoral hemorrhage in pa-
tients with VSs in 30 published articles in the peri-
od 1974–2019 (15). One further review of 39 cases 
with ITH in VS showed an average tumor size of 
3.11±1.12 cm; the authors postulated that patient 
age and tumor size in hemorrhagic cases of VS did 
not differ significantly from non-hemorrhagic cas-
es of VS (5). Carlson et al., in a retrospective case 
series, found that anticoagulated patients had a 
25-fold increase in significant VS hemorrhage (6). 
Facial nerve dysfunction at presentation occurred 
with greater frequency in cases of hemorrhagic VS 
(33.3%) than in non-hemorrhagic VS (6.0%), and 
death occurred more frequently in cases of hem-
orrhagic VS (10.0%) than in non-hemorrhagic VS 
(0.2%) (5). Abnormality of tumor-associated vas-
culature was noted histologically in many cases, 
and many the cases reported prior treatment by 
stereotactic radiosurgery (5). Cystic formation, 
large size, mixed Antoni type, and anticoagula-
tion therapy seem to enhance the risk of tumor 
hemorrhage (19). Risk of ITH in patients with VS 
has been shown to be related to hypertension (9), 
trauma (10), pregnancy (11), tumor size >25 mm 
(5, 12, 13), high tumor vascularization (14), cocai-
ne use (20), methotrexate (21), and weight lifting 
(22). The prognosis of surgery for patients with 
acute hemorrhagic VS may be better than that for 
microhemorrhage in multicystic VS (9). Timely 
microsurgical treatment is also important to re-
lieve symptoms (9).

Antithrombotic agent use has increased as hu-
man longevity leads to increased atrial fibrillation, 
atherosclerosis, and thromboembolism (16). Six 
million Americans have been found to use anti-
coagulant drugs (~2% of the population), putting 
them at an increased risk of ITH (23). A recent 
meta-analyses revealed that anticoagulation ther-
apy in patients with brain tumors due to venous 
thromboembolism was not associated with an in-
creased risk of intracerebral hemorrhage (ICH) 
in the setting of brain metastasis; however, anti-
coagulation therapy use resulted in a greater than 

3-fold increased risk of ICH in patients with glio-
mas (24, 25). Direct oral anticoagulants (DOACs) 
have brought advantages in the management of 
many patients, with evidence showing a lower risk 
of intracranial bleeding versus vitamin K antago-
nists (VKAs) (26). However, due to the increased 
number of anticoagulated patients worldwide, ma-
jor and life threatening oral anticoagulant-related 
bleeding is also increasing, and effective reversal 
strategies are needed (26).

The risk of clinically significant hemorrhage 
increases 25-fold in patients receiving anticoagu-
lation versus the general VS population (6, 27). 
Anticoagulation treatment, as well as previous 
radiation therapy, appear to be crucial risk factors 
for subarachnoid hemorrhage from an VS (7), as 
well as for ITH (8). Interestingly, recent literature 
emphasized the use of anticoagulant therapy as a 
major risk factor for ITH in VS but did not ana-
lyze this issue further (5, 15). This issue was not 
addressed specifically in Mathktour et al. (15). 
Niknafs et al. described only 2 cases of anticoagu-
lant therapy with ITH in VS (5). Out of 78 patients 
reported with bleeding in acoustic neurinomas 
reported until 2022, there were 9 cases that used 
anticoagulation therapy (11.5%) (28).

The first case report on intratumoral bleeding 
in patient with VS on oral anticoagulant therapy 
was published in 1987 (29). A 58-year-old man 
bled into an undiagnosed VS while on long-term 
anticoagulation therapy, which was started follow-
ing aortic valve replacement. The patient present-
ed with multiple cranial nerve-paralysis of sudden 
onset. The tumor was removed sub-totally, but the 
patient died 5 days postoperatively from recurrent 
hemorrhage into the tumor bed (29). Duration of 
anticoagulation is not necessarily a strong predic-
tor of hemorrhage risk with VS (6). Prior to the 
year 2000, there was one additional case report 
of ITH in VS in a patient taking aspirin (30). We 
identified 9 cases in 8 articles with ITH in VS due 
to use of oral anticoagulant therapy in the past 20 
years (Table 1).



Table 1. Literature Review on ITH in Patients on Oral Anticoagulant Therapy with VS

Author 
and year

Cases 
(age, 
gen-
der)

Oral anti-
coagulant 
therapy

Comor-
bidities

Side and 
size

Previous 
diagnosis 
and treat-
ment of 
the VS

Presentation Hydro-
cephalus

Reversal 
of co-
agulation 
therapy

Surgical 
treatment Outcome

Vellin et al. 
2006 (33) 73, F

Anti 
Vitamin-K 
overdose 
(INR not 
specified)

Arterial 
hyperten-
sion

No

Rapid onset 
of headache, 
facial palsy, 
diplopia, and 
hoarseness

Yes Not speci-
fied No

Massive intra-
tumoral and 
brainstem 
bleeding, coma 
and death 3 
days following 
admission

Yates et al. 
2010 (34) 69, M

Warfarin 
(INR not 
specified)

Hyper-
tension, 
hyperlip-
idemia, 
coronary 
artery 
disease 
with myo-
cardial 
infarction, 
paroxys-
mal atrial 
fibrillation.

Left,  
3.2x2.6 
cm

No

CN-VII palsy 
(HB IV), de-
creased facial 
sensation 
on the left, 
wheel-chair-
bound due to 
disequilibrium, 
no other focal 
neurologic 
signs; patient 
was alert and 
oriented; mod-
erate-to-severe 
sensorineural 
hearing loss on 
the left with 
poor word 
recognition 
ability

Yes

Warfarin 
dosing 
was dis-
continued; 
patient 
was given 
interim 
therapy 
with 
LMWH to 
continue 
anticoagu-
lation until 
surgery

Scheduled 
for urgent, 
non-
emergent 
surgery

Emergent ven-
tricular drain 
due to hydro-
cephalus and 
re-bleeding 2 
days following 
admission; 
posterior fossa 
craniectomy 
and evacuation 
of hematoma 
for decompres-
sion; death on 
the first post-
operative day

Carlson et 
al. 2017 
(6) 

Case 1: 
39, M

Warfarin 
(INR, 2.8)

Atrial 
septal 
defect, hy-
pertrophic 
nonob-
structive 
cardiomy-
opathy, 
severe 
pulmo-
nary hy-
pertension

Left,  
4.2 cm3 No

HA, Diz, HL, 
ataxia, hemipa-
resis

Yes Not speci-
fied

GTR via 
retro-
sigmoid 
approach; 
VP shunt 
due to 
hydro-
cephalus

CN-VII (HB 
VI) (complete 
resolution), 
improvement 
of ataxia and 
disequilibrium

Case 3: 
68, M

Long term 
low dose 
aspirin 
followed 
by war-
farin and 
enoxaparin 
2 weeks 
prior to 
ITH due to 
pulmonary 
embolism 
(INR, 2.3)

Hyper-
tension, 
diabetes, 
pulmo-
nary em-
bolism

Right, 
3.1 cm3 No

Headache, 
dizziness, hear-
ing loss, CN-VII 
paresis (HB IV), 
hypoesthesia

Yes Not speci-
fied

STR via 
retro-
sigmoid 
approach, 
VP shunt 
due to 
hydro-
cephalus

CN-VII palsy 
(HB I) (CN-VII 
was not pre-
served during 
surgery)

Schlieter 
et al. 2005 
(32) 

49, M
Phen-
procoumon 
(INR, >7)

Not speci-
fied

Right, 
15 mm 
axial 
diameter

No

Acute right-
side palsy of 
the CN-VII and 
CN-VIII, acute 
hearing loss, 
headache, 
vertigo, and 
vomiting.

No Not speci-
fied

Surgical 
resection, 
details not 
specified

7th cranial 
nerve dysfunc-
tion improved 
slightly, deaf-
ness
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Author 
and year

Cases 
(age, 
gen-
der)

Oral anti-
coagulant 
therapy

Comor-
bidities

Side and 
size

Previous 
diagnosis 
and treat-
ment of 
the VS

Presentation Hydro-
cephalus

Reversal 
of co-
agulation 
therapy

Surgical 
treatment Outcome

Ganslandt 
et al. 2008 
(19) 

72, F
Warfarin 
(INR not 
specified)

Cardiac ar-
rhythmia

Left,  
initially 
3.8 cm3

Yes
VP Shunt 
due to hy-
drocepha-
lus and SRS 
with 35 Gy

15 months 
after SRS sud-
den onset of 
hemiparesis 
and progres-
sive loss of 
consciousness 
due to ITH, ad-
ditional bleed-
ing into the 
cerebellum and 
compression of 
the brain stem.

Yes Not speci-
fied

Emergent 
resection 
via poste-
rior fossa 
decom-
pression

Death follow-
ing surgery due 
to central regu-
lation failure

Moscovici 
et al. 2020 
(7) 

67, F Warfarin 
(INR, 5.5)

Mechani-
cal aortic 
valve re-
placement 
for which 
patient 
was taking 
warfarin, 
obstruc-
tive sleep 
apnea, 
hyperten-
sion, de-
pression, 
morbid 
obesity, 
type 2 dia-
betes

Left,  
12x20.5 
mm with 
subarach-
noid 
hemor-
rhage

Yes
SRS with 
12 Gy in 
a single 
fraction  
7 years be-
fore acute 
onset

Sudden onset 
of disequilib-
rium, HA, vom-
iting, diplopia 
and left sided 
facial weak-
ness, hyperlac-
rimation and 
intermittent 
hemifacial 
spasm, CN VII 
palsy (HB IV) as 
well as abdu-
cens palsy

No
Prothrom-
binex and 
Vitamin K

Semi-
urgent 
elective 
GTR via 
translaby-
rinthine 
approach

The degree 
of left facial 
nerve palsy 
appeared to 
be similar (HB 
IV); however, 
symptoms of 
disequilibrium 
improved

Banaama 
et al. 2016 
(12) 

76, F

Antico-
agulant 
therapy 
(not speci-
fied)

Hyperten-
sion, hy-
percholes-
terolemia, 
throm-
bosis of 
the right 
carotid ar-
tery, acute 
myo-
cardial 
infarction, 
total knee 
replace-
ment, tho-
racic and 
lumbar 
fractures, 
diabetic 
retinopa-
thy, aortic 
valve 
replace-
ment, 
coronary 
artery 
bypass 
surgery, 
postop-
erative 
arterial 
fibrillation

Left,  
giant,  
size not 
specified

Yes
Diagnosis 
of polycys-
tic VS due 
to hearing 
loss 5 years 
prior to 
initial pre-
sentation

Severe head-
ache and a 
facial palsy 
House and 
HB V

Yes Not speci-
fied

Emergent 
surgery 
for  
hemato-
ma evacu-
ation and 
partial 
resection 
of the VS 
via retro-
sigmoid 
approach

Death due to 
rebleeding 36 
hours following 
initial surgery

Continuation of Table 1. 



Because the risk of hemorrhage in VS is signifi-
cantly greater with systemic anticoagulation, and 
because reports have demonstrated poorer clini-
cal outcomes while on anticoagulation therapy, 
the management of this subset of patients be-
comes a critical point of discussion (6). One fifth 
of all reported cases of ITH in VS were using oral 
anticoagulant therapy. Seven fatalities have been 
reported so far in patients with ITH in VS (15); 
out of these, 4 were patients on oral anticoagulant 
therapy. In the setting of significant ITH, cranial 
nerve-VII dysfunction is observed in 46.9% of cas-
es (6); in contrast, all patients on oral anticoagu-
lant therapy had a sudden onset or worsening of 
CN-VII palsy. A recent review of 47 cases of hem-
orrhagic VS showed that 7 patients experienced 
improved facial nerve function after resection, 
with the remainder either remaining unchanged 
or not reported (15). In comparison, our 2 cases 
have excellent outcome with complete resolution 
of symptoms and CN-VII palsy. Out of 9 reported 
cases, VS was previously diagnosed in 4 patients; 
in 2 cases, observation with follow up MRI scans 
was performed; in 2 further cases, stereotactic ra-
diosurgery (SRS) was performed. One patient who 
was followed up and one patient who underwent 
SRS died following urgent surgery for ITH in VS. 
ITH after VS radiosurgery is a rare phenomenon 
with a cumulative incidence rate of 0.26% (31). 
Given the poor outcome with high mortality and 

improvement of CN-VII palsy only in 2 out of 5 
patients who survived ITH in VS, we recommend 
surgical treatment at initial diagnosis for patients 
on oral anticoagulant therapy in order to prevent 
secondary ITH and acute enlargement of the tu-
mor mass. The most common oral anticoagulants 
were overdosed vitamin-K-antagonist warfarin 
(Coumadin, Jantoven) and phenprocoumon. 
Fortunately, reversal of anticoagulant effect is very 
easily possible with PCC. Out of 6 patients on 
warfarin, warfarin was overdosed in 4 cases (Table 
1)—2 cases from Carlson et al. (6), and 1 case each 
from Schlieter et al. (32) and Moscovici et al. (7). 
Velin et al. (33), Yates et al. (34) and Ganslandt et 
al. (19) did not specify INR. 

As for aspirin use, there is currently a Phase II 
study on use of aspirin as a possible medication 
therapy to halt progression of vestibular schwan-
nomas (35). In a previous retrospective study of 
347 vestibular schwannoma patients seen at Mass 
Eye and Ear, the probability of a tumor growth in 
patients who took aspirin for unrelated medical 
reasons was about half that of patients who did not 
take aspirin. However, that trend was not observed 
in retrospective studies from other institutions (36).

It seems that anticoagulation treatment acts as 
a secondary trigger to intratumoral microhemor-
rhages by enhancing bleeding and preventing the 
self-tamponade phenomenon achieved by the tu-
mor’s capsule (6). In hemorrhagic VS, 1 out of 5 

Author 
and year

Cases 
(age, 
gen-
der)

Oral anti-
coagulant 
therapy

Comor-
bidities

Side and 
size

Previous 
diagnosis 
and treat-
ment of 
the VS

Presentation Hydro-
cephalus

Reversal 
of co-
agulation 
therapy

Surgical 
treatment Outcome

Rizk et al. 
2019 (45) 83, M

Antiplatelet 
drug (as-
pirin and 
clopido-
grel)

Coronary 
heart 
disease, 
stents

Left,  
cystic,  
size not 
specified

Yes 
Diagnosis 
of left sided 
VS 2.5 years 
prior to sur-
gery due to 
CN-VII palsy 
(HB V) and 
hearing 
loss

Follow up MRI 
without new 
symptoms 
showed ap-
proximately 3 
times enlarge-
ment of the 
tumor with ITH

No

After hold-
ing aspirin 
and clopi-
dogrel for 
5 days, 
surgery 
was per-
formed 
within 3 
weeks of 
the onset 
of facial 
weakness

STR 
through 
retro-
sigmoid 
approach

Neurologically 
unchanged 
with persistent 
CN-VII palsy 
(HB V)

GTR=Gross total resection; HB=House-Brackmann; INR=International normalized ratio; ITH=Intratumoral hemorrhage; LMWH=Low-molecular-weight hepa-
rin; MRI=Magnetic resonance imaging; SRS=Stereotactic radiosurgery; STR=Sub-total resection; VP=Ventriculoperitoneal; VS=Vestibularschwannoma.

Continuation of Table 1. 
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patients were previously treated with SRS (5). A 
7-element bundle for treating major or life-threat-
ening oral anticoagulant-associated bleeding has 
been proposed and includes the following: (a) 
withdrawing the anticoagulant until local hemo-
stasis is safe; (b) replacing fluids; (c) conducting 
blood tests (hemoglobin level, platelet count, renal 
function, liver function, prothrombin time [PT], 
and activated prothrombin time [aPTT]), and 
DOAC plasma level when necessary; (d) transfus-
ing red blood cells, platelets and/or fresh frozen 
plasma, and tranexamic acid; (e) measuring local 
hemostasis (endoscopy, interventional radiology 
procedure or surgical intervention); (f) checking 
and managing additional bleeding risk factor; and 
(g) reversing the anticoagulant effect (26). Specific 
reversal is possible for direct thrombin inhibitors 
(idarucizumab for dabigatran) and factor Xa in-
hibitors (andexanet for apixaban, edoxaban, and 
rivaroxaban); in addition, non-specific reversal 
treatment can be used for both of these medication 
groups as well as for vitamin K antagonists PCC 
(37), which was the strategy used in our two cas-
es. Guidelines suggest that patients with major or 
life-threatening vitamin K antagonist-associated 
bleeding should be promptly treated with 4-factor 
PCCs at doses tailored on INR value in addition 
to intravenous vitamin K (38). A histological re-
view of 274 VS specimens revealed that nearly all 
exhibited varying levels of intratumoral microhe-
morrhage, and more extensively involved tumors 
were independently associated with preoperative 
unserviceable hearing (39). It has also been sug-
gested that multiple hemorrhagic events could ac-
count for the existence of cystic VS that comprise 
5%–10% of tumors and are widely described as 
demonstrating rapid growth, shorter symptom du-
rations, and worse outcomes after resection (40). 
In a histopathologic examination of VS, Niknafs 
et al. reported 2 vascular abnormalities, including 
dilated thin-walled vessels and hypervascularity 
in every specimen examined. These vascular ab-
normalities likely predispose the tumor to develop 
microhemorrhages (5). Recently, matrix metal-
loproteinase II activity within the tumor, which 
leads to vascular fragility and microhemorrhage, 

has been proposed as a causative agent in VS cystic 
degeneration (41). 

Several recommendations regarding the use 
of anticoagulation in VS patients have been pro-
posed, such as tight management of INR to avoid 
supratherapeutic levels that may increase the risk 
and severity of hemorrhage, reevaluation of the 
need for anticoagulation and finding alternatives 
to systemic anticoagulation (such as cardiover-
sion or ablation for arrhythmia when feasible), 
and maintaining a low threshold for intracranial 
imaging following any change in neurological 
symptoms (done under the assumption that ear-
lier recognition can result in improved outcome) 
(6). Most patients on long-term anticoagulation 
with small-to-medium sized VSs are treated con-
servatively with observation or radiotherapy due 
to the risks associated with surgery (6). Based on a 
limited clinical data, Carlson et al. suggested that 
observation is the best initial treatment strategy 
for anticoagulated patients with small or medium 
sized tumor (6). DOACs were not associated with 
an increased incidence of ICH relative to LMWH 
in patients with brain metastases or primary brain 
tumors (42).

As a possible alternative to surgical treatment, 
Shelfer et al. proposed a discontinuation of the oral 
anticoagulant therapy in a case report of an elderly 
female patient with VS and a high risk of falls with-
out previous history of strokes (43). The authors 
thought that since the patient was a high fall risk, 
the potential consequences of a head injury with 
intracranial bleeding on anticoagulation therapy 
outweighed the risk of atrial fibrillation–related 
embolus formation (43). A study of 48 patients be-
tween 70 to 90 years of age with VS recommended 
that surgical resection is a good option in patients 
>70 years of age with a tumor size <1.5 cm if the 
patient’s hearing is viable, the tumor demonstrates 
a growth of more than 2 mm per year, and the pa-
tient is in good general health. If one of these 3 cri-
teria is not met, then follow up was recommended 
with serial imaging (30, 44). Yates et al. recom-
mended consideration of anticoagulant therapy 
when deciding between surgery and conservative 
management (34). The risk of hemorrhage with 



antiplatelet therapy was not evaluated so far but 
is relevant to VS since recent data suggested that 
cyclooxygenase inhibitors, such as aspirin, may 
reduce the probability of future tumor growth in 
conservatively managed VS (36).

Both our cases were solid in nature. Surgery 
was performed with gross total resection in one 
case and subtotal resection in the second case. 
The CN-VII palsy resolved fully and there were 
no further neurological deficits apart from deaf-
ness on the side of the lesion. We also conducted a 
literature review of patients on oral anticoagulant 
therapy who underwent surgical treatment due to 
ITH in VS, which shows that oral anticoagulant 
therapy increases the risk of ITH in VS, as well as 
poor outcomes that prompt surgical treatment. To 
our knowledge this is the first article on two cases 
of patients on oral anticoagulant therapy with ITH 
in VS with a literature review solely dedicated to 
ITH in VS due to use of oral anticoagulants.

Conclusions

Spontaneous ITH in patients on oral anticoagu-
lant therapy is a rare event. Nevertheless, antico-
agulant therapy is a major risk factor for intratu-
moral bleeding in VSs and may be associated with 
higher mortality among patients with ITH in VS 
and an unfavorable prognosis for recovery of neu-
rological deficits. Vitamin K antagonists were the 
most common oral anticoagulants in patients with 
ITH in VS. Microsurgical resection should be pur-
sued as soon as possible in symptomatic patients 
especially with brain stem compression since re-
section of the tumor may improve neurological 
symptoms, decompress the brainstem, and reduce 
the risk of repeat hemorrhage. Preoperative rever-
sal effect of oral anticoagulants with postoperative 
coagulation assessment with bridging therapy is 
mandatory. Discontinuation of oral anticoagulant 
therapy in elderly patients with risk of falls and VS 
could be an alternative to surgical treatment. 

What Is Already Known on This Topic: 
Spontaneous intratumoral hemorrhage in patients on oral anticoagu-
lant therapy is a rare event. Nevertheless, oral anticoagulants are a 
known risk for intratumoral bleeding in VS and may be associated with 

higher mortality among patients experiencing this phenomenon. Intra-
tumor bleeding can lead to a rapid and profound onset of symptoms due 
to the tight and limited confines of the posterior fossa and the immedi-
ate expansion of the size of the tumor, which result in severe headache, 
vomiting, nausea, sudden decline in hearing, and a significantly high 
incidence of facial weakness. Reports of intratumoral hemorrhage in 
VS show poor clinical outcomes for patients on anticoagulation therapy, 
which therefore necessitate recommendations for the use of anticoagula-
tion, especially for withdrawing anticoagulant therapy prior to surgical 
treatment. 

What This Study Adds: 
We present the first article in the literature of two cases of patients on 
oral anticoagulant therapy with intratumoral hemorrhage of VSs and 
a companion literature review dedicated to this rare phenomenon. Af-
ter surgery, all neurological deficits for the two patients resolved apart 
from deafness on the side of the lesion. Our literature review confirmed 
that patients on oral anticoagulant therapy have an increased risk of 
intratumoral hemorrhage in VS and poor outcomes that prompt surgi-
cal treatment. 
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