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ABSTRACT

Introduction: Headache is one of the most com-
mon complaints worldwide with a lifelong prevalence
of 96% in the general population. The worldwide
prevalence of secondary headaches is estimated to be
18%. Running an extensive work-up, including imag-
ing and blood tests are not recommended in every
headache patient, since the risk of false-positive re-
sults and incidental findings is high. The SNNOOP10
list was proposed to identify red flags for secondary
headaches. “Pattern change or recent onset of new
headache” is one of the red flags in SNNOOP10.

Case Report: The patient in this case report pre-
sented to the outpatient department with a history of
3-day-long very severe headache. She had never ex-
perienced a similar headache and did not have any

chronic diseases. Neuroimaging showed evidence of
cerebral venous sinus thrombosis. Hyperthyroidism
was also detected and was assumed to be an associat-
ed factor for the cerebral venous thrombosis due to a
possible increase in procoagulant and antifibrinolytic
activity. Antithrombotic, anticonvulsant, antithyroid,
symptomatic and supportive therapy were initiated.
The patient was discharged on day 14 with mild head-
aches and no neurological deficit. At three-month fol-
low-up, the patient had no complaints with no pathol-
ogies on the computed tomography scan.
Conclusion: This case showed the effectiveness
of SNNOOP10 approach in emergency situations in a

patient with a new onset headache.
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INTRODUCTION

Headache is one of the most common complaints
worldwide with a lifelong prevalence of 96% in the
general population [1]. According to the 3rd edi-
tion of the International Classification of Headache
Disorders (ICHD-3), all headache disorders are
classified into two major groups: primary and sec-
ondary headaches [2]. The worldwide prevalence of
secondary headaches is estimated at 18% [3]. Many

headaches are benign and short-lasting, without the
need for any treatment. However, every specialist,
who deals with headaches, should be very careful,
as headaches can be the primary and the only sign
of a serious and sometimes even a life-threatening
disease. The mnemonic SNOOP and the newer ver-
sion SNNOOP10 including Systemic disease, Neo-
plasm in history, Neurological dysfunction, abrupt
Onset, Old age, Positional nature of headache,
Pregnancy and other features (Table 1) were pro-
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Table 1. SNNOOP10 list of red and orange flags [3]

Ne  Sign or symptom Related secondary headaches (most relevant ICHD-3b categories) Flag color
1 Systemic symptoms including fever ~ Headache attributed to infection or nonvascular intracranial disorders, Red*
carcinoid or pheochromocytoma
2 Neoplasm in history Neoplasms of the brain; metastasis Red
3 Neurologic deficit or dysfunction Headaches attributed to vascular, nonvascular intracranial disorders; Red
(Including decreased consciousness) brain abscess and other infections
4 Onset of headache is sudden or Subarachnoid hemorrhage and other headaches attributed to cranial or Red
abrupt cervical vascular disorders
5 Older age Giant cell arteritis and other headache attributed to cranial or cervical Red
(after 50 years) vascular disorders; neoplasms and other nonvascular intracranial
disorders
6 Pattern change or recent onset of ~ Neoplasms, headaches attributed to vascular, nonvascular intracranial Red
headache disorders
7 Positional headache Intracranial hypertension or hypotension Red
8 Precipitated by sneezing, coughing, Posterior fossa malformations; Chiari malformation Red
or exercise
9 Papilledema Neoplasms and other nonvascular intracranial disorders; intracranial Red
hypertension
10 Progressive headache and atypical ~ Neoplasms and other nonvascular intracranial disorders Red
presentations
11 Pregnancy or puerperium Headaches attributed to cranial or cervical vascular disorders; postdural Red
puncture headache; hypertension-related disorders (e.g., preeclampsia);
cerebral sinus thrombosis; hypothyroidism; anemia; diabetes
12 Painful eye with autonomic features  Pathology in posterior fossa, pituitary region, or cavernous sinus; Tolosa- Red
Hunt syndrome; ophthalmic causes
13 Posttraumatic onset of headache Acute and chronic posttraumatic headache; subdural hematoma and Red
other headache attributed to vascular disorders
14 Pathology of the immune system Opportunistic infections Red
such as HIV
15 Painkiller overuse or new drug at Medication overuse headache; drug incompatibility Red

onset of headache

*Orange for isolated fever.

Abbreviations: HIV — Human Immunodeficiency Virus, ICHD-3b - International Classification of Headache Disorders 3b.

posed to easily detect red flags for secondary head-
aches [3]. “Pattern change or recent onset of new
headache” is one of the red flags in SNNOOP10 list,
and the prevalence of this phenomenon in head-
aches is not known [3]. From 8.2% to 40% of pa-
tients in different studies had headaches as the only
symptom of a serious disorder (thrombosis, brain
lesion or tumor). In these patients, the accurate di-
agnosis was delayed for 9+6.7 days [3]. Therefore,
it is of ultimate importance to attempt to distinguish
between the primary and secondary headaches at
the initial visit of a new patient.

In this article, we report a case of cerebral ve-
nous sinus thrombosis (CVT) in association with
previously undiagnosed hyperthyroidism and pre-
senting with severe new-onset headache as the only
symptom of CVT.

CASE REPORT

A 50-year-old, right-handed female presented
to the outpatient department at “Vanadzor” Med-
ical Center (Vanadzor, Armenia) with a history of
three-day-long very severe headache with episod-
ic nausea and a single episode of vomiting. She
denied any severe headache or chronic disease
prior to the current episode. The headache was
unresponsive to non-steroidal anti-inflammatory
drugs (NSAIDs). The neurological examination
was normal, except that the patient appeared rest-
less and exhausted. The patient refused the com-
puted tomography (CT) scan due to financial diffi-
culties. Ibuprofen 800-1200 mg was prescribed,
and the patient chose to be discharged despite
given advice.
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Figure 1. Computed tomography (CT) scans of the patient — axial view:
a. first CT, “dense triangle sign” (red arrow), b. follow-up scan (3-month after discharge).

Figure 1. Contrast-enhanced magnetic resonance imaging (MRI) of the patient before treatment:
a. axial view, b. sagittal view. Thrombosis of superior sagittal and straight sinuses (arrows).
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Two days later the patient was re-admitted to
the emergency unit with the same complaints. She
stated that the headache became worse during the
last two days, at the morning of admission she had
involuntary shaking movements in her right arm
and its weakness. An urgent CT scan without con-
trast was performed which suggested a thrombo-
sis of the superior sagittal, straight, and left trans-
verse sinuses (Fig. 1a). The patient was referred
to a specialized hospital for further evaluation and
management.

Three hours later the patient was admitted to
the neurological department at “Erebouni” Medi-
cal Center (Yerevan, Armenia). Upon examination,
the patient was confused and disoriented. There
were no other abnormalities on neurological ex-
amination. Magnetic resonance imaging (MRI) of
the head (1.5T) with contrast enhancement (Fig.
2) and CT of paranasal sinuses were performed.
MRI scan showed thrombosis of the superior sag-
ittal, sigmoid, left transverse sinuses and proximal
part of the left internal jugular vein, meningitis
(diffuse accumulation of contrast in meninges),
and inflammation of the right maxillary sinus. CT
scan confirmed right-sided maxillary sinusitis.
There were no signs and symptoms of infection
and inflammatory processes (normal white blood
cells and body temperature). Pathological labo-
ratory findings revealed anemia (low hemoglobin
9.5 g/dL [normal range: 12-16], red blood cells
2.67x1012/L [normal range: 3.92 to 5.13], hema-
tocrit 24.5% [normal range: 36-48]) and low level
of thyroid stimulating hormone < 0.005 plU/mL
(normal range: 0.5-10). Other laboratory findings
(rest of complete blood count, clinical urine tests,
blood chemistry, prothrombin time, INR, CRP,
ANA, Anti-ds-DNA, Anti-B2-Glycoprotein 1gG/IgM,
ANCA, tests for DNA polymorphisms in thrombo-
sis-related genes Fll and FV) were unremarkable.
Antithrombotic therapy with enoxaparin 0.6 mg
bid and warfarin 2.5 mg/day started immediate-
ly. Acetazolamide 500 mg/day and Levetiracetam
1000 mg/day was also prescribed. Six days lat-
er the patient was stable, with mild to moderate
headaches. She was sent back to “Vanadzor” Med-
ical Center for further treatment. Antithrombotic
(warfarin 6.25 mg with INR control between 2-3),
anticonvulsant (levetiracetam 1000 mg - 250 mg,
discontinued on day 7), antithyroid (thiamazole
10 mg qid) symptomatic and supportive therapy
was performed. The patient was discharged 8
days later with mild headaches and no neurolog-
ical deficit. Warfarin 6.25 mg, bisoprolol 2.5mg,
thiamazole 10mg qid, and paracetamol 1000 mg

in cases of severe headaches were prescribed. At
three-month follow-up, the patient had no com-
plaints with no abnormalities on CT scan (Fig. 1b).
Warfarin was discontinued 6 months after the in-
itiation. Thiamazole was continued and monitored
by an endocrinologist.

DISCUSSION

In patients with headache without any red flags
present, imaging, and laboratory work-up are
usually not indicated if the patient is evaluated
thoroughly by a medical doctor who is aware of
the red flags [4]. Thus, running a standard pack
of studies, including imaging and blood tests, is
not recommended in every patient, since the risk
of false-positive results and incidental findings is
high. In a prospective study with 3655 non-acute
headache patients, only 14.5% of patients had red
flags present leading to neuroimaging in which
only 2.1% of scanned patients (0.3% of all par-
ticipants) were found to have imaging abnormal-
ities [5]. Similar results were found in other ret-
rospective and prospective studies [3]. In 2003,
the mnemonic SNOOP was suggested followed by
SNNOOP10 in 2019 [3] (Table 1), meant to help
physicians navigate in possible secondary head-
aches. The sensitivity of red flags is known; howev-
er, their specificity and predictive values are also
necessary to investigate.

The probability of detecting a secondary head-
ache is higher in emergency departments, where
headache can be the primary and the only symp-
tom [6]. In such circumstances, using red flags
facilitates decision-making process easier for a
physician. CVT is an uncommon cause of stroke.
It can be caused by various conditions of hyperco-
agulable state (infections, autoimmune, traumatic,
latrogenic, etc.) [6]. Headache, focal neurologic
deficit, mental status changes, and seizures are
common signs of CVT [6]. Symptoms can be non-
specific, and a native CT scan can be non-inform-
ative. The diagnostic methods of choice are MR-
and CT-venography. The “dense triangle sign”
(hyperdensity of the thrombosed sinus [Fig. 1a]
can be found as the only sign in many cases on a
non-contrast cerebral CT scan, which should not
be missed [7].

Hyperthyroidism is a common condition with
various signs and symptoms. Several studies sug-
gested the role of hyperthyroidism in hypercoag-
ulable states. Increased factor VIIl was suggested
as the main reason [8]. Thus, hyperthyroidism may
be associated with cerebral venous thrombosis in-
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cluding the current patient. The association of CVT
and hyperthyroidism was first described by Kaliebe
in 1913 [9]. Almost 50 cases have been reported
so far [10-15]. However, these cases are rare, and
systematized studies have not been performed yet.

CONCLUSION

We describe a 50-year-old previously healthy fe-
male patient with a thrombosis of the superior sag-
ittal, sigmoid, left transverse sinuses, and proximal

part of the left internal jugular vein as a possible
consequence of previously undiagnosed hyperthy-
roidism. On the initial examination the only symp-
tom was severe, new-onset headache, which was
not responsive to any NSAIDs. The use of red flags
from the SNNOOP10 list helped to make a correct
diagnosis and initiate appropriate treatment as
soon as possible.

Nothing to disclose
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CunbHas ronoBHaa 6onb Kak MOHOCUMINTOM
Tpombo3a uepebpanbHbix BEHO3HbIX
CMHYCOB: OnuncaH1e KIMHMYeCKoro cnyyas c
adpdpeKTMBHBIM UCNONb30BaHMEM MOaXoAa
SNNOOP10
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EpeBaH, ApmeHus
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ABCTPAKT

BeeneHue: lonosHaa bonb ABnAeTca ogHoin n3 Hanbo-
nee pacnpocTpaHeHHbIx anob Bo Bcem mupe. E€ pacnpo-
CTPaHEHHOCTb Ha MPOTAMEHWUU BCeli MU3HWU COCTaBNAET
96% cpean HaceneHua B uenom. [lo oueHkam, pacnpo-
CTpaHEeHHOCTb BTOPUYHbIX FONOBHbIX Honelt Bo Bcem Mupe
coctaBnsaet 18%. MpoBenenue TwiatenbHoro obcneposa-
HWA, BKIOYaA BM3yanusauuio U aHanusbl KPOBW, He pe-
KOMEHOYeTCA KamAoMy MauMeHTy C ronoBHoii 6onbto, no-
CKOJbKY BbICOK PUCK NIOMHOMONOMUTENbBHbIX pPe3ynbTaToB
u cnyyaiiHbix Haxonok. SNNOOP10 6bin npepnoxeH ana

BbIABJEHNA KpacHbIX (pnamKoB BTOPUYHBIX FON0BHbIX 60-
neii. “U3ameHeHVe naTTepHa UNN HeflaBHee NoABNEHMe HO-
BOI1 ronoBHo 6011M” — 3TO OAMH M3 KpacHbIX hnaxKkos B
cnucke SNNOOP10.

Knuuuyecknii cnyuvaii: MaumeHTKa B 3TOM KIMHUYe-
CKOM cnyyae obpaTunacb B ambynaTopHoe OTAeNneHue C
#anoboii Ha o4eHb CUNbHYIO FONOBHYIO 60Mb B TeyeHwe
nocnefHux Tpex gHei. OHa HUKOrAA He UCMbITbIBaNa no-
no6HoI ronosHoii 601 U He cTpajana HUKaKUMK XPOHU-
yeckumm 3abonesaHuammn. HelipoBusyanmsauma nokasana
npu3Haku Tpombosa LepebpanbHbIX BEHO3HbIX CHUHYCOB.
Take 6b1n 0bHapyeH r’MnepTUpeos, KOTopblil, Kak Npeg-
rnonaranocb, ABNAETCA COMYTCTBYIOLLMM (haKTOPOM TPOM-
603a LepebpanbHbIX BEH U3-3a BO3MOMHOIO MOBbILLIEHUA
MPOKOArynAHTHOW U aHTUPUOPUHONUTUYECKOW aKTUBHO-
ct1. Bbina Hauata aHTUTpoMbOTUYECKaA, MPOTUBOCYAO-
pOKHaA, aHTUTUPEOWAHaA, CHUMMTOMATUYecKad U MOA-
AepmuBatowan Tepanua. lNauveHTka 6bina BbinucaHa Ha
14-1 peHb c nerkuMu ronoBHbIMM 601AMU U OTCYTCTBUEM
HEBPONOTMYECKUX HapyLleHwii. Bo Bpema TpexmecAaYHOro
KOHTPO/IbHOTO BM3UTa y HEE He ObINo HUKaKMX *Kanob,
Ha KOMMbOTEPHOW ToMOrpadhum HUKaKkuMx natonoruii ob-
HapyeHo He 6blo.

3akntoueHune: 70T cnyyaii nokasan ahHPeKTMBHOCTb
SNNOOP10 B 9KCTpeHHbIX CUTYaLMAX y NaLuueHTa ¢ BHOBb
BO3HMKLLEN ronoBHOI 6onblo.

Knroyesbie cnosa: smopuyHas 20108HaA 6onb, Kpac-
HblIli ¢haxokK, 2unepkoazynayuoHHoOe coCMosHUe, 2unep-
mupeos, SNNOOP10




