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Headache in an Elderly, Traumatic Subarachnoid Fat Emboli Secondary to 
Ruptured Spinal Dermoid Cyst

Abstract 

Following a referral from her general practitioner, a lady in her 70s in good health arrived at our emergency room. She had 
been experiencing headaches for two months, which were mostly caused by a fall she had during her shower that resulted in 
her lower back being hit. The headaches were intermittent but progressing. After admission, a thorough cranial and spinal MRI 
scan along with a perineural sacral dermoid cyst validated the first CT scan of the head's distributed subarachnoid fat emboli 
findings. The diagnosis was considered to be conservative since the neurospinal MDT reviewed the case and found it to be 
straightforward. The following few months have seen an improvement in the pa-tient's symptoms, who recovered well.

Background
An unusual form of fat embolism syndrome (FES) that affects 
the skull is called sub-arachnoid fat embolism (SFE). When a 
transthecal displacement of fatty marrow occurs due to a near-
by spinal fracture or when a ruptured spinal or cranial dermoid 
cyst occurs, lipid-dense material may be deposited in the sub-
arachnoid space [1]. The incidence of cerebral fat embolism is 
0.9%–2.2% [2]; however, because transthecal fat embolism is 
a rare disorder, there are no reliable data on the incidence or 
prevalence of this condition in the literature. Due to the fact 
that the severity varies greatly based on the underlying rea-son, 
it is essential to diagnose the condition as soon as possible with 
a proper head scan (ideally an MRI of the brain and spine).
Our case demonstrates the fact that this abnormality can ensue 
as a result of minor trauma with no associated fracture or neu-
rological deficit.  

Case Presentation
We describe the case of a lady in her 70s who came to our 
emergency department on a referral from her General Practi-
tioner (GP) with complaints of a generalised headache that had 
been becoming worse over the previous two months and was 
intermittent. She slid in the bathtub and fell on her lower back 
during a shower, which is when the discomfort first began. 
She didn't seek emergency medical assistance because the in-
jury wasn't serious and she wasn't experiencing any additional 
symptoms. A noncontrast CT scan of the head was ordered by 
the GP (Figure 1), which revealed a number of dispersed, small 
hypodense foci in the basal cisterns and ventricular system. 

The abnormality seen in the CT scan guaranteed admission to 
the acute medicine ward for additional monitoring and MRI 
scanning in the hopes of elucidating the nature and po-tentially 
the source of these foci, even though the patient remained vi-
tally and clinically stable, had no neurological deficit, and had 
no more complaints. An MRI of the head and entire spine was 
done, and the results did certainly identify the offender. MRI 
imaging re-vealed that the hypodense foci observed in the CT 
scan were consistent with fat emboli (Figure 2). The source 
of these fat emboli was identified by a spinal MRI scan as a 
38 mm perineural cyst posterior to the S2 vertebra. The cyst 
had a few T1 hyperintense foci consistent with intralesional 
fat and was most likely a dermoid cyst (Figure 3). The overall 
appearance was suggestive of disseminated fat droplets within 
the subarachnoid space secondary to a traumatic rupture of the 
dermoid cyst.

The patient was discharged with her condition remaining stable 
and uncomplicated, and a referral to the neurospinal surgery 
team was established. After discussing her case with the neuro-
spinal surgery MDT, it was determined that conservative treat-
ment would be the best course of action, with no attempt at 
surgery.

Investigations
●	 Non-contrast CT scan of the head revealed scattered 
several tiny hypodense foci throughout the ventricular system 
and the basal cisterns.
●	 MRI Head revealed tiny hypodense foci scattered 
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throughout the ventricular system demonstrating T1 hyperin-
tense signal with signal drop out on the fat saturation se-quenc-
es in keeping with fat emboli.
●	 MRI spine revealed 38 mm perineural cyst posterior 
to the S2 vertebra containing a few T1 hyperintense foci in 
keeping with intralesional fat likely representing a der-moid 
cyst.

Differential Diagnosis
Given the patient’s presentation and history of trauma a skull 

fracture and pneumo-cephalus is a possibility that would be 
supported by the hypodense foci that looks like air locules in-
side the cranium.
Cerebral fat embolism was more likely to be the top differential 
after discovering the patient’s spinal dermoid cyst in her MRI 
scan as fatty material grossly resembles air hypo-density on a 
CT scan of the head. 

Treatment
The patient was treated conservatively with reassurance, pain 
management and outpa-tient follow ups to ensure non-progres-
sive course of her cerebral symptoms.

Outcome and Follow-Up
The patient has generally improved, her headache took a re-
gressive course, feels gener-ally better especially after being 
assured by the specialist that the burden of her emboli wasn’t 
severe and less likely to affect her on the long run. 

Discussion
Benign spinal tumours consisting of skin and skin appendages 
with embryonic origin are called spinal dermoid cysts. Usu-
ally asymptomatic, incidentally found in both genders with the 
same aetiology. Aseptic chemical meningitis is caused by the 
rupture of a der-moid cyst and the subsequent discharge of its 
contents into the subarachnoid space, which travels retrograde-
ly to the cranium. The fatty acids in the ruptured cyst cause 
se-vere irritation [3]. 

Figure 1: Axial view of non-contrast CT scan of the head shows several hy-
podense foci scattered throughout the ventricular system.

Figure 2: T1 and fat saturation projection of the brain MRI showing hyperintense foci in the 
subarachnoid space that seem to be of fatty nature on the fat saturation sequence.

Figure 3: T1 and Fat Saturation projection of the spinal MRI 
scan showing the sacral dermoid cyst with intralesional fat 

proven on the fat saturation sequence.
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Dissemination of fatty material in the subarachnoid space and 
intraventricularly is un-common. Subarachnoid Fat Embolism 
(SFE) happens secondary to Spontaneous, Trau-matic or iat-
rogenic rupture of lipid-rich cranial and spinal tumors mostly 
dermoid or epi-dermoid cysts and teratomas. Release of fatty 
material from bone marrow into CSF is more commonly linked 
to sacral fractures which can occasionally be associated with 
subarachnoid hemorrhage [1]. In 1977, K Maravilla described 
the earliest intraventricular fat deposition secondary to a spon-
taneously ruptured intracalvarial dermoid cyst. Trau-matic rup-
ture of intracranial dermoid cysts is rare unlike spinal dermoids 
as in our patient.

The clinical presentation of Cerebral Fat Embolism (CFE) is 
highly variable as it can hap-pen in the context of fat embo-
lism syndrome (diagnosed first by Von Bergmann in 1873 [4]) 
most commonly with multi-system dysfunction or in isolation. 
Fat embolism syn-drome commonly involves the lungs, brain, 
skin and occasionally generalized symptoms such as fever, he-
maturia, disseminated intravascular coagulation (DIC), shock 
and death [5]. Neurological symptoms could be observed in 
33-86% of patients including confusion, agitation, altered con-
sciousness, seizures or even coma [5]. Having mentioned that, 
SFE can present with subtle symptoms not guaranteeing imme-
diate medical attention like intermittent headache as described 
in our case. 

Diagnosis of transthecal CFE has proven to be challenging due 
to the fact that clinicians (especially acute care clinicians) are 
not oriented to such condition given its rarity and the complex 
pathophysiology that requires multiple interacting factors. CT 
scan of the brain might show hypoattenuating material that can 
be difficult to visually differentiate from gas (Pneumocepha-
lus). The Gold standard imaging is MRI with contrast which 
shows high signal intensity on both T1- and T2-weighted im-
ages, while gas has very low signal intensity [2]. However, 
MRI is not readily available and much more expensive in com-
parison with CT, especially in acute setting. 

M Scarpino et al [2] recommend the use of intravenous cortico-
steroids (Dexamethasone or Methylprednisolone) for both the 
prevention and treatment of CFE syndrome despite conflicting 
evidence which is mainly due to the lack of specific treatment 
guidelines, however symptomatic and supportive treatment re-
mains the mainstay given the fact that most of the cases are 
self-limiting. 

Lastly, even though this illness is uncommon, it's crucial to 

keep it in mind, particularly when trauma patients appear less 
cognizant. Early intervention and prompt recognition are es-
sential.

Learning Points
●	 Subarachnoid fat embolization can happen in the con-
text of a ruptured spinal or cra-nial dermoid cyst or transthecal 
displacement of fatty marrow owing to an adjacent spinal frac-
ture.
●	 Minor trauma can cause subarachnoid fat embolism.
●	 The presentation of cerebral fat embolism is highly 
variable and can present in the acute setting or primary care 
with long standing headache. 
●	 Not all patients with ruptured spinal dermoid cyst 
would require surgery, conserva-tive treatment is considered if 
the patient’s condition is uncomplicated.
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