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Hidden Connection: Unusual Case of Vertigo as a Result of 
Sinus Pericranii

Introduction

Sinus pericranii (SP) is an unusual vascular abnormality that 
involves an anomalous connection between intracranial and 
extracranial venous systems.[1] This connection is established 
through transosseous emissary veins and can be either 
congenital or acquired.[2] Although it is typically diagnosed in 
infants and young children, cases have been reported in patients 
of all ages.[3] Interestingly, some researchers have suggested 
that it may result from transient increases in intracranial 
venous pressure during late embryonic development.[4] The 
clinical presentation varies widely, making the diagnosis 
challenging. While some patients may remain asymptomatic, 
others may present with a palpable scalp mass or a pulsatile 
bruit. Additional symptoms may include headache, dizziness, 
and neurological deficits, such as visual disturbance or seizures. 
Symptomatic SP commonly manifests with headaches, 
which can have a gradual onset and fluctuating pattern over 
several months or have an acute onset.[5] While the exact 
cause of SP‑related headaches remains unclear, intracranial 
hypertension  (IIH) is thought to play a role. Hereby, we 
report an elderly lady who presented with vertigo managed 
adequately with repositioning maneuvers but was found to 
have asymptomatic IIH and SP on imaging.

Description of the Case

A 65‑year‑old lady presented with complaints of intermittent 
episodes of internal vertigo  (particularly during head 
movements or in changing posture, which used to subside 
spontaneously or after taking betahistine) for 2–3  years, 
bilateral pulsatile tinnitus for 5 months, increased frequency 
of vertigo episodes for 3 months, and intermittent occipital 
headache and imbalance while walking for 3 weeks. Her supine 
rollover test was positive and had right horizontal canal 
Benign paroxysmal positional vertigo (BPPV), initially 
unresponsive to the Barbecue manoeuvre (BBQ) maneuver. 
However, significant improvement was achieved with the 
Gufoni maneuver. In between vertigo episodes, the patient 
was completely symptom‑free. At the presentation, the general 
physical examination was noncontributory. Higher mental 
status including speech was normal. Her best corrected visual 
acuity was 6/6 in both eyes. The fundus examination showed 

bilateral papilledema. Visual field charting showed a mildly 
enlarged blind spot. B scan done revealed a small amount of 
subarachnoid fluid in the bilateral optic sheath (left > right). 
The head impulse test was negative. The rest of the cranial 
nerve and motor and sensory examinations were normal. Deep 
tendon reflexes were normal, and plantars were bilaterally 
flexor. The patient had mild swaying toward the right side 
while walking, difficulty in taking turns, and could not perform 
tandem gait, but no other cerebellar signs were observed. 
Considering the long history of intermittent postural internal 
vertigo, the patient seems to have developed persistent postural 
perceptual dizziness (PPPD) in the current episode. Audiology 
evaluation showed bilateral hearing sensitivity within normal 
limits. Routine investigations including hemogram and 
biochemical parameters were normal. Cerebrospinal fluid 
(CSF) opening pressure was 150  mm of CSF. Magnetic 
resonance imaging (MRI) brain [Figure 1] revealed tortuous 
optic nerves with empty sella and dilated Meckel’s cave 
suggestive of IIH. MR venogram showed a hypoplastic left 
transverse–sigmoid sinus junction. SP was seen with the 
anomalous connection between intra‑ and extra‑axial venous 
systems. Considering raised intracranial pressure, the patient 
was treated with acetazolamide 250  mg thrice daily. On 
follow‑up after 3  months, the patient had almost complete 
resolution of her symptoms.

Discussion

The term “Sinus pericranii’ was initially introduced by G. 
Stromeyer in 1850 to describe a blood‑filled reservoir situated 
on the skull bones, which establishes communication between 
the dura mater sinuses via the diploic veins.[6] Even after 
more than a century of its description, consensus regarding 
the diagnosis, classification, and management of SP remains 
elusive, primarily due to the relative rarity of the condition. 
SP forms during the later stages of embryonic development, 
primarily as a consequence of venous hypertension caused by 
occlusion of venous outflow.[7] Additionally, it is frequently 
observed in individuals with craniosynostosis.[8] It can arise 
as a consequence of trauma indicating the multifaceted 
nature of its etiology.[7] The anomalous connection between 
the intra‑ and extracranial venous systems results in several 
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pathophysiological alterations. As the blood from these sinuses 
is drained into extracranial veins, intracranial venous pressure 
reduces, leading to impaired cerebral venous drainage and 
raised intracranial pressure. Additionally, the diversion of blood 
away from the intracranial venous sinuses can induce a decrease 
in cerebral perfusion, which can trigger cerebral ischemia.

In our patient, though the MRI showed features of IIH, CSF 
opening pressure was normal, probably SP was compensating 
for the raised intracranial pressure. SP usually occurs in 
the frontal region and is typically found in the median or 
paramedian area.[5] Occipital location is extremely rare.[4] 
Unlike usual pediatric cases, our case is presented in old age.[3] 
While most cases are asymptomatic, patients may exhibit varied 
symptoms. Mild symptoms can include local pain, nausea, 
headache, and dizziness. In more severe cases, symptoms 
may involve increased intracranial pressure, bradypnea, 
bradycardia, ataxia, hearing loss, and seizures.[9] Giddiness 
as a symptom of SP has been reported in a few reports.[4,9] 
Because the SP and its associated probable IIH (probable IIH 
because CSF opening pressure was normal, but MRI brain had 
telltale signs of IIH) cannot explain the patient’s symptoms 
of “unsteadiness during walking with an impaired tandem 
walk, lateralized sway to one side, and difficulty in turning,” 
there is a possibility of concurrent PPPD. The only other 
central pathology that could have explained these symptoms 
is tonsillar herniation due to IIH, but this was not found on 
the MRI of this patient. The association between IIH and SP 
is rare, but the pathophysiological link between them seems a 
logical explanation for their association. For treatment, most 
reports suggest it to be a benign condition and the primary 

concern often revolves around its cosmetic appearance. 
Gandolfo et  al.[8] in 2007 presented a useful classification 
of SP into dominant and accessory SP that can aid in the 
treatment decision. They highlighted that while dominant SP 
cannot be treated due to their crucial role as a major venous 
outflow channel to the intracranial compartment, accessory SP 
is treatable since they only carry a small portion of intracranial 
venous outflow.[8]

Earlier reports have encompassed various treatment modalities, 
including surgical intervention, endovascular embolization, 
and conservative management approaches.[8,9] In cases where 
treatment for cosmetic purposes is pursued or when there 
is a risk of potential complications such as hemorrhage and 
embolism, the endovascular approach has demonstrated both 
safety and efficacy, particularly in managing accessory SP.[10,11] 
Overall SP is associated with a favorable prognosis, as the 
likelihood of traumatic or spontaneous hemorrhage is very 
low. Despite its rarity, SP poses an intriguing challenge for 
clinicians and requires careful evaluation and management.

In conclusion, SP is a rare vascular anomaly that can be 
challenging to diagnose and manage. In our case we observed, 
vertigo can be the primary manifestation of SP and it can 
present in the elderly. Our case expands the spectrum of this 
unusual clinical entity. Knowledge of this condition helps in 
appropriate diagnosis, management, and prognostication.

Acknowledgements
The authors acknowledge the patient for making them 
understand the illness better.

Figure 1: (a) Sagittal T2‑weighted image showed empty sella. (b) Axial FLAIR image showed bilateral tortuous optic nerves with prominent perioptic 
CSF spaces. (c) Axial T2‑weighted image showed bilateral prominent Meckel’s caves with diffuse prominence of CSF spaces. (d) Magnetic resonance 
(MR) venogram sequence showed abrupt narrowing of the right transverse sigmoid junction noted. Left transverse and sigmoid sinuses are narrow in 
caliber. (e and f) (Coronal and sagittal, respectively) T1‑weighted MPRAGE sequence showing extracranial tortuous veins connecting with intracranial 
torcula (confluence of superior sagittal sinus, straight sinus, and occipital sinus) forming sinus pericranii. (g and h) An enlarged blind spot in both eyes

a b c d

hgfe



Letters to the Editor

 Annals of Indian Academy of Neurology  ¦  Volume 26  ¦  Issue 5  ¦  September-October 2023808

Informed consent
Formal consent was taken from the patient.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Ravi P. Singh, Kshiteeja Jain, Gorantla Padmasri1, 
Arvinda Hanumanthapura Ramalingaiah1, M. Netravathi

Departments of Neurology, and 1Neuroimaging and Interventional 
Neuroradiology, National Institute of Mental Health and Neurosciences, 

Bangalore, Karnataka, India

Address for correspondence: Dr. M. Netravathi, 
Department of Neurology, National Institute of Mental Health and 

Neurosciences, Bangalore, Karnataka ‑ 560 029, India.  
E‑mail: sundernetra@yahoo.co.in, 

TWITTER: @Netravathi_m

References
1.	 Akram  H, Prezerakos  G, Haliasos  N, O’Donovan  D, Low  H. Sinus 

pericranii: An overview and literature review of a rare cranial venous 
anomaly  (A review of the existing literature with case examples). 
Neurosurg Rev 2012;35:15‑26.

2.	 Macit B, Burrows PE, Yilmaz S, Orbach DB, Mulliken JB, Alomari AI. 
Cerebrofacial venous anomalies, sinus pericranii, ocular abnormalities 
and developmental delay. Interv Neuroradiol 2012;18:153‑7.

3.	 Chung YS, Kim J‑J, Kim SH, Chung J, Lee JW, Park KY. Symptomatic 

sinus pericranii with adult‑onset headache: A case report with pathologic 
perspective. J Cerebrovasc Endovasc Neurosurg 2019;21:163‑8.

4.	 Sharma A Sr, Sharma  M. Sinus pericranii  (parietal and occipital) with 
epicranial varicosities in a case of craniosynostosis. Cureus 2022;14:e21891.

5.	 Yıldız B, Çaylak H, Atalar MH, Sağlam M. Rare vascular malformation 
of the scalp: Sinus pericranii. Cumhur Med J 2018;806‑10.

6.	 Stromeyer L. About sinus pericranii (translating of original 1850 text). 
Surg Neurol 1993;40:3‑4.

7.	 Sakai K, Namba K, Meguro T, Mandai S, Gohda Y, Sakurai M, et al. 
Sinus pericranii associated with a cerebellar venous angioma —Case 
Report. Neurol Med Chir (Tokyo) 1997;37:464‑7.

8.	 Gandolfo  C, Krings T, Alvarez  H, Ozanne A, Schaaf  M, Baccin  CE, 
et  al. Sinus pericranii: Diagnostic and therapeutic considerations in 
15 patients. Neuroradiology 2007;49:505‑14.

9.	 Pavanello  M, Melloni  I, Antichi  E, Severino  M, Ravegnani  M, 
Piatelli  G, et  al. Sinus pericranii: Diagnosis and management in 21 
pediatric patients. J Neurosurg Pediatr 2015;15:60‑70.

10.	 Güler S, Tatlı B. Rare vascular pathology sinus pericranii; becomes 
symptomatic with pseudotumor cerebri. Turk J Pediatr 2015;57:618‑20.

11.	 Brook AL, Gold MM, Farinhas JM, Goodrich JT, Bello JA. Endovascular 
transvenous embolization of sinus pericranii. J  Neurosurg Pediatr 
2009;3:220‑4.

This is an open access journal, and articles are distributed under the terms of the Creative Commons 

Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, and build 

upon the work non‑commercially, as long as appropriate credit is given and the new creations are 

licensed under the identical terms.

DOI: 10.4103/aian.aian_584_23

Submitted: 02-Jul-2023  Revised: 19-Jul-2023  Accepted: 19-Jul-2023   
Published: 27-Sep-2023


