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Abstract
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1 | INTRODUCTION

Cerebral fat embolism should be considered in the differ-
ential diagnosis of patients who present with impaired con-
sciousness and hypoxia following a fracture. The diagnosis
is based on the patient's history, physical examination, and
the imaging findings. A 75-year-old woman presented at
our hospital with progressive impaired consciousness and
hypoxia following a femoral trochanteric fracture resulting
from a fall. Adrenal insufficiency, ammonia-related en-
cephalopathy, drug-induced encephalopathy, myxedema
coma, and pulmonary embolism were considered in the
differential diagnosis, but a definitive diagnosis could
not be reached and cerebral fat embolism was considered
the diagnosis by exclusion. MRI of the brain obtained on
admission, including diffusion-weighted imaging (DWTI)
and fluid-attenuation-inversion recovery (FLAIR) showed
no abnormalities. MRI susceptibility-weighted imaging
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If you suspect cerebral fat embolism (CFE) of the diagnosis for the patients
who present with impaired consciousness and hypoxia following a fracture,
susceptibility-weighted imaging should be included of head MRI imaging.

We report a case of cerebral fat embolism (CFE) that could be identified only by
susceptibility-weighted imaging (SWI). Collection and analysis of previous case
reports of CFE revealed utilization of SWI in less than one third of suspected
cases, despite its known diagnostic ability for CFE.

case report, cerebral fat embolism, MRI, susceptibility weighted imaging

(SWI), which enables detection of fat embolization, per-
formed on Day 5 after admission was diagnostic for ce-
rebral fat embolism. We hypothesized that although SWI
is reported as important in the diagnosis of cerebral fat
embolization, it is underutilized for this purpose. In this
study, we review previous reports in which cerebral fat
embolism was identified by SWI, and determine whether
any of these diagnoses were confirmed based on the SWI
findings, rather than by DWI or FLAIR.

2 | CASE PRESENTATION

A 75-year-old woman with independent activities of daily
living and an age-appropriate cognitive level prior to hos-
pitalization was found collapsed on the ground in front
of her home after returning home by car. Her past medi-
cal history included surgery for left renal cancer that is
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in remission and a vertebral compression fracture. Medi-
cations included sodium alendronate and calcium prepa-
rations. When the ambulance arrived, she had a normal
level of consciousness and complained of left hip pain, but
developed a progressive loss of consciousness on the way
to the local hospital. On arrival at that hospital, the pa-
tient's level of consciousness was E4V3MS5 on the Glasgow
Coma Scale (GCS) and oxygen saturation was 80% breath-
ing ambient air. CT obtained on arrival revealed a trochan-
teric fracture of the femur (Figure 1). On the same day, the
patient was transferred to our hospital for further inves-
tigation of hypoxemia and progressive loss of conscious-
ness. On admission to our hospital, she had a GCS score of
E4V3MS5, body temperature of 37.1°C, oxygen saturation
of 92% with oxygen supplied at 4L/min through a mask,
heart rate of 107 bpm, and respiratory rate of 29 breaths/
min. On physical examination, there was no quadriplegia,
the pupils were equal with no ocular deviation, and there
was no rash on the skin of the extremities or trunk.

Chest examination revealed bilateral rattling, and di-
minished respiratory sounds at both lung bases. Heart rate
and rhythm were regular, with no heart murmurs. The
plantar reflex produced flexion on both sides.

3 | INVESTIGATION

The patient’s condition in the emergency room suggested
pulmonary embolism. Contrast-enhanced CT showed no
embolus (Figure 2), and chest radiograph revealed bilat-
eral dorsal infiltration (Figure 3) and thickening of the
interlobular septal wall at the apex of the lung (Figure 4).
DWI and FLAIR MRI of the brain were also obtained on
the day of admission, but showed no abnormal findings
(Figure 5A,B).

The laboratory results were as follows: white blood
cell count, 18.73x103/pL; hemoglobin, 14.0g/L; platelet
count, 104 x 103/pL; aspartate aminotransferase, 42U/L
(normal range: 13-30U/L); alanine aminotransferase,

FIGURE 1 Red circle indicates trochanteric femur fracture on
CT imaging.

32U/L (normal: 7-23 U/L); lactate dehydrogenase (LDH),
209U/L (normal: 124-222U/L); alkaline phosphatase,
60U/L (normal: 38-113U/L); y-glutamyl transpeptidase,

FIGURE 2 Contrast chest CT showed no embolus in
pulmonary artery.

r

FIGURE 3 Chest plain CT showed bilateral dorsal infiltration.
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FIGURE 4 Chestplain CT showed thickening of the
interlobular septal wall at the apex of the lung.
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FIGURE 5 (A:DWI, B: FLAIR).
Neither DWI nor FLAIR of head MRI
on the day of admission showed any
abnormal findings.

31U/L (normal: 9-32U/L); serum protein, 6.6g/dL (nor-
mal: 6.6-8.1g/dL); serum albumin, 3.6g/dL (normal:
4.1-5.1g/dL); C-reactive protein, 0.686mg/dL (normal:
0.00-0.14mg/dL); serum creatinine, 0.87mg/dL (nor-
mal: 0.46-0.79mg/dL); blood urea nitrogen, 25.0mg/
dL (normal: 8-20mg/dL); sodium, 134mEq/L (nor-
mal: 138-145mEq/L); potassium, 5.3mmol/L (normal:
3.6-4.8mmol/L); chloride, 102mmol/L (normal: 101-
108 mmol/L); phosphate, 3.8 mg/dL (normal: 2.7-4.6 mg/
dL); calcium corrected for albumin, 9.2mg/dL (normal:
8.8-10.1 mg/dL); glucose, 196 mg/dL (normal: 73-109 mg/
dL). Arterial blood gas results (4L/min on oxygen) were
pH, 7.484; PaCO,, 35.1 mmHg; PaO,, 65.7mmHg; SaO,,
93.7%; and HCO;, 25.3 mmol/L.

4 | DIFFERENTIAL DIAGNOSIS

The following causes of impaired consciousness were con-
sidered: (1) adrenal insufficiency, (2) ammonia-related
encephalopathy, (3) drug-induced encephalopathy, and
(4) myxedema coma. However, the patient's serum corti-
sol (62.0pg/dL), serum ammonia (26 pg/dL, normal: 12—
66 pg/dL), TSH (2.64 pIU/mL, normal: 0.61-4.23 pIU/mL),
and FT4 (1.11ng/dL, normal: 0.77-1.59 ng/dL) were nor-
mal, and encephalopathy-causing drugs were not admin-
istered. Therefore, the possibility of the above-mentioned
diseases was considered low. Pulmonary embolism was
considered as the cause of hypoxia, but no embolus was
detected on contrast-enhanced CT (Figure 2).

We then added cerebral fat embolism as a differential
diagnosis, considering the causes of hypoxia, and im-
paired consciousness in a unified manner. However, ce-
rebral fat embolism generally has an incubation period
of hours to days from fracture to onset, whereas the time
from fracture to onset of symptoms in the present case
was less than 30min. Nevertheless, we believed that we

should not dismiss cerebral fat embolism as a possible di-
agnosis based on the short incubation period alone. On
Day 5 of hospitalization, an additional MRI of the brain
was obtained (Figure 6), including SWI, which revealed
numerous areas of low intensity scattered throughout
both hemispheres (Figure 6C), suggesting a diagnosis of
fat embolism. The final diagnosis was fat embolism, based
on the SWI findings.

5 | TREATMENT

There is no definitive treatment for cerebral fat embolism
syndrome from a bone fracture, and therapy is largely sup-
portive while the embolism resolves spontaneously. We
provided supportive care for our patient, including fluid
resuscitation and oxygenation.

6 | OUTCOME AND FOLLOW-UP
Bipolar hip arthroplasty was performed for the left hip
fracture on Day 11 after admission. Follow-up MRI in-
cluding SWI was performed on Day 24. SWI at that time
showed dispersed areas of residual low intensity in both
hemispheres (Figure 7). The patient’s level of conscious-
ness resolved spontaneously along with the natural course.
On Day 9 after admission, her level of consciousness had
returned to normal compared to the prehospital level, oxy-
genation returned to normal on Day 13, and the patient
was transferred to a rehabilitation hospital on Day 56.

7 | DISCUSSION

A 75-year-old woman was admitted to our hospital with
impaired consciousness and oxygenation after fracturing
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FIGURE 6 (A:DWI, B: FLAIR, C: SWI). On the fifth day of hospitalization, SWI showed numerous scattered low intensity areas in the

bilateral hemispheres.

FIGURE 7 (A:DWI, B: FLAIR, C: SWI). Follow-up head MRI which includes SWI was performed 24 days after admission. SWI showed

dispersed residual low intensity areas on both hemispheres.

her left femur in a fall. The SWI findings enabled a de-
finitive diagnosis after diffusion and FLAIR MRI of the
brain failed to reach a definitive diagnosis. SWI is an MRI
technique that was first reported in 2004." It uses differ-
ences in magnetic susceptibility among tissues to generate
contrast.

In clinical terms, SWI is more sensitive than T2WI for
imaging microbleeds because of its superior ability to de-
tect iron and blood components. The usefulness of SWI
imaging for cerebral fat emboli was first reported in 2009.>

We hypothesized that although numerous studies
since 2009 have reported the usefulness of SWI for de-
tecting cerebral fat embolization, this ability may not be
well known. To investigate our hypothesis, we analyzed
case reports and case series gained from PubMed research
that included cerebral fat embolization and asked the

following questions: (1) How many reports of cerebral fat
embolization have included SWI findings? and (2) How
many cases of cerebral fat embolization were definitively
diagnosed by SWI alone, rather than by DWI or FLAIR
imaging?

We performed a filtered search for “within 5years” and
“case report” using the keywords “cerebral fat embolism”
and “MRI” in a PubMed search. Of 42 cases of cerebral
fat embolism included in 39 papers,”™ we analyzed 33 ca
ses?1719-26:28-30.32.34.37.3940 4 fter excluding the following:
(1) cases not available (n=2),*> (2) not a case report
(n=1),>® (3) not in English (n=1),"® (4) not cerebral fat
embolism (n=3),**** (5) diagnosis obtained by CT in-
stead of MRI (n=1),** and (6) MRI contraindicated due to
a magnetic implant (n=1).>! Of the 33 cases, SWI of the
brain was acquired in 10 cases,*>!%-1317:233436.37.41
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In all 33 cases, no diagnosis was confirmed solely by
the SWI findings in the case that DWI or FLAIR failed
to indicate a diagnosis. In one study, the findings of SWI
were reported but not those of DWI or FLAIR.*

Our research has some limitations. First, the SWI
findings in our patient are consistent with “microbleeds”.
According to Giyab et al. microbleeds findings were
found in 98.11% of images in patients with cerebral fat
embolism.** Furthermore, Giyab et al. stated that 2.36%
of cerebral fat embolism cases have no abnormalities on
diffusion imaging.*> Although it may depend on the tim-
ing of imaging, the absence of abnormalities on diffusion
imaging should not rule out cerebral fat embolism. Amy-
loid angiopathy, like cerebral fat embolism, is a condition
in which microbleeds are seen on SWI imaging. It was
difficult to obtain head MRI imaging findings prior to
the lower extremity fracture in this patient because there
was no history of brain disease or head trauma. This fact
places one limitation on the conclusions of this report in
terms of differentiating between these two diseases. It is
difficult to completely rule out other causes of SWI pos-
itivity, and more researches are needed to accumulate to
confirm our results of DWI-negative and SWI-positive
Cerebral fat embolism cases. Second, it is possible that
some studies may have included SWI in the imaging pro-
tocol but not published the findings. Third, we are unable
exclude the possibility that some diagnoses could have
been obtained by SWI imaging in the absence of abnor-
malities on DWI or FLAIR, but not reported explicitly in
the paper.

Our investigation revealed that SWI was acquired in
only 30.3% (10/33) of definitive diagnoses of cerebral fat
embolism, despite the known diagnostic ability of SWI
in this regard. In the present patient, DWI and FLAIR
showed no abnormalities and a diagnosis of cerebral fat
embolism was confirmed by SWI. Of the 33 cases in-
cluded in this analysis, none reached a diagnosis of ce-
rebral fat embolism based on the SWI findings alone in
the absence of abnormalities on DWI or FLAIR. In this
regard, the present case is extremely rare and appears to
be unique.

AUTHOR CONTRIBUTIONS

Yuki Koshida: Writing - original draft. Mitsushige Ni-
shimura: Data curation; writing — review and editing.
Kenji Kanazawa: Supervision.

FUNDING INFORMATION
No funding support was received.

CONFLICT OF INTEREST STATEMENT
The authors have no conflicts of interest to declare.

N 50f6
Clinical Case Reports —Wl LEY

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are avail-
able on request from the corresponding author.

CONSENT
We received written patient consent for the publication of
this report.

ORCID
Mitsushige Nishimura © https://orcid.
org/0000-0002-2170-4467

REFERENCES

1. Haddar D, Haacke E, Sehgal V, et al. Susceptibility weighted
imaging. Theory and applications. J Radiol. 2004;85(11):1901-
1908. d0i:10.1016/s0221-0363(04)97759-1

2. Suh SI, Seol HY, Seo WK, Koh SB. Cerebral fat embolism:
susceptibility-weighted magnetic resonance imaging. Arch
Neurol. 2009;66(9):1170. doi:10.1001/archneurol.2009.173

3. Godoy DA, di Napoli M, Rabinstein AA. Cerebral fat embolism:
recognition, complications, and prognosis. Neurocrit Care.
2018;29(3):358-365. doi:10.1007/s12028-017-0463-y

4. Saran JS, Hussain AH, Papadakos PJ, Roberts D. Cerebral
fat embolism syndrome. J Emerg Med. 2020;58(2):€95-e96.
doi:10.1016/j.jemermed.2019.10.025

5. Brun-Vergara ML, Montes D. MRI of cerebral fat embolism: type
1 Starfield pattern. Radiology. 2020;297(2):303. doi:10.1148/
radiol.2020202212

6. Tsuru S, Adachi H. Extremely acute-onset cerebral fat embo-
lism. Int J Gen Med. 2020;13:833-837. d0i:10.2147/IJGM.S274803

7. Lee HS, Park JJ, Roh HG, Lim SD. Unusual clinicopatholog-
ical presentation of nontraumatic cerebral fat embolism:
two-case report. Medicine. 2020;99(12):e19574. d0i:10.1097/
MD.0000000000019574

8. Bollineni VR, Gelin G, van Cauter S. Cerebral fat embolism syn-
drome. J Belg Soc Radiol. 2019;103(1):20. doi:10.5334/jbsr.1781

9. Huang CK, Huang CY, Li CL, et al. Isolated and early-onset
cerebral fat embolism syndrome in a multiply injured pa-
tient: a rare case. BMC Musculoskelet Disord. 2019;20(1):377.
doi:10.1186/s12891-019-2736-4

10. Wang Y, Si Z, Han J, Cao S. Imaging findings of cere-
bral fat embolism syndrome: a case report. J Int Med Res.
2020;48(9):300060520950559. doi:10.1177/0300060520950559

11. Olivera Arencibia Y, Vo M, Kinaga J, et al. Fat embolism
and nonconvulsive status epilepticus. Case Rep Neurol Med.
2018;2018:5057624. doi:10.1155/2018/5057624

12. May F, Hodel J, Mekontso Dessap A, Razazi K. Cerebral fat
embolism after intraosseous infusion. Intensive Care Med.
2019;45(2):257-258. doi:10.1007/s00134-018-5431-2

13. Jorgensen A, Bashir A, Satpathy J. Cerebral fat embolism syn-
drome (FES): similar cases with different outcomes. BMJ Case
Rep. 2018;2018. doi:10.1136/bcr-2018-225261

14. Liu L, Yin M, Liu S, Hu M, Zhang B. Facial filler causes
stroke after development of cerebral fat embolism. Lancet.
2020;395(10222):449. doi:10.1016/S0140-6736(20)30001-5

15. Uransilp N, Muengtaweepongsa S, Chanalithichai N,
Tammachote N. Fat embolism syndrome: a case report and


https://orcid.org/0000-0002-2170-4467
https://orcid.org/0000-0002-2170-4467
https://orcid.org/0000-0002-2170-4467
https://doi.org//10.1016/s0221-0363(04)97759-1
https://doi.org//10.1001/archneurol.2009.173
https://doi.org//10.1007/s12028-017-0463-y
https://doi.org//10.1016/j.jemermed.2019.10.025
https://doi.org//10.1148/radiol.2020202212
https://doi.org//10.1148/radiol.2020202212
https://doi.org//10.2147/IJGM.S274803
https://doi.org//10.1097/MD.0000000000019574
https://doi.org//10.1097/MD.0000000000019574
https://doi.org//10.5334/jbsr.1781
https://doi.org//10.1186/s12891-019-2736-4
https://doi.org//10.1177/0300060520950559
https://doi.org//10.1155/2018/5057624
https://doi.org//10.1007/s00134-018-5431-2
https://doi.org//10.1136/bcr-2018-225261
https://doi.org//10.1016/S0140-6736(20)30001-5

0 LWL Y~ Clnica CoseReports

16.
17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

KOSHIDA ET AL.

Open Access,

review literature. Case 2018;2018:1479850.
doi:10.1155/2018/1479850

Scheifer C, Lionnet F, Bachmeyer C, et al. Cerebral fat embo-
lism in hemoglobin SC disease. Am J Med. 2017;130(5):e187
-e189. doi:10.1016/j.amjmed.2017.01.020

Hermann B, Brisson H, Langeron O, et al. Unexpected good
outcome in severe cerebral fat embolism syndrome. Ann Clin
Transl Neurol. 2018;5(8):988-995. doi:10.1002/acn3.596
Gil-Perotin S, Carreres-Polo J. Usefulness of susceptibility-
weighted imaging in subacute cerebral fat embolism.
Neurologia (Barcelona, Spain). 2019;34(9):616-618. doi:10.1016/].
nrl.2017.02.002

Wang W, Chen W, Zhang Y, Su Y, Wang Y. Post-traumatic
cerebral fat embolism syndrome with a favourable out-
come: a case report. BMC Neurol. 2021;21(1):82. do0i:10.1186/
$12883-021-02076-0

Uz 1, Yalginhi S, Efe M. Fat embolism syndrome after gluteal aug-
mentation with hyaluronic acid: a case report. Ulus Travma Acil
Cerrahi Derg. 2020;26(6):960-962. doi:10.14744/tjtes.2019.08433
Kassimi M, Amriss O, Guerroum H, Habi J, Salimi Z, Mahi M.
Cerebral fat embolism syndrome after long bone fracture: a
case report. Radiol Case Rep. 2022;17(2):283-285. doi:10.1016/j.
radcr.2021.10.060

Caricato A, Russo G, Biasucci DG, Annetta MG. Fat embo-
lism syndrome. Intensive Care Med. 2017;43(9):1411-1412.
doi:10.1007/s00134-017-4868-z

Hsu TL, Li TC, Lai FP, Ouhyoung M, Chang CH, Wang CT.
Late-onset isolated cerebral fat embolism syndrome after a
simple tibial plateau fracture: a rare case report. J Int Med Res.
2021;49(7):3000605211028415.d0i:10.1177/03000605211028415
Millen JCA, Watson C, Cain JM, et al. An early case of fat em-
bolism syndrome occurring following polytrauma. Am Surg.
2021;87(1):86-88. doi:10.1177/0003134820943644

Rosser K, Wilton S, Farrington WIJ. Fat embolism syndrome: the
ambiguity of diagnosis in the postarthroplasty patient: a case
report. JBJS Case Connect. 2020;10(2):¢1900594. doi:10.2106/
JBJS.CC.19.00594

Mirza K, Acharya PU, Austine J. Transient cortical blind-
ness in fat embolism syndrome—a diagnostic enigma. Chin J
Traumatol. 2021;24(2):79-82. doi:10.1016/j.cjtee.2021.02.005
Alajeel N, Abdulmalek K, Al-Fares A. Coma secondary to ce-
rebral fat embolism syndrome due to sickle cell disease fully
recovering following red cell exchange transfusion. BMJ Case
Rep. 2021;14(11):€245051. doi:10.1136/bcr-2021-245051
Shacklock E, Gemmell A, Hollister N. Neurological effects of
fat embolism syndrome: a case report. J Intensive Care Soc.
2017;18(4):339-341. doi:10.1177/1751143717718664

Zhibin Z, Peng S, Fang C. Fat embolism following a liposuction
procedure. Neurol India. 2018;66(4):1206-1207. doi:10.4103/002
8-3886.236965

Sangani V, Pokal M, Balla M, et al. Fat embolism syn-
drome in sickle cell p-thalassemia patient with osteonecro-
sis: an uncommon presentation in a young adult. J Investig

Rep Med.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Med High Impact Case Rep. 2021;9:23247096211012264.
doi:10.1177/23247096211012266

Banerjee A, Aggarwal R, Soni KD, Tirkha A. Increase in optic
nerve sheath diameter predicts early cerebral involvement in
fat embolism syndrome. Chin J Traumatol. 2021;24(3):180-182.
doi:10.1016/j.cjtee.2021.02.004

Wang X, Wu M, Zhou X, Liu H, Zhang Y, Wang H. Autologous
fat used for facial filling can lead to massive cerebral infarc-
tion through middle cerebral artery or facial intracranial
branches. J Craniofac Surg. 2018;29(5):1341-1343. doi:10.1097/
SCS.0000000000004625

Ho TH, Lee JT, Hsu YD. Woman with acute onset involun-
tary limb movements. Emerg Med J. 2019;36(7):415-422.
doi:10.1136/emermed-2018-208104

Maroni A, Dauger S, Chomton M. Fat embolism syndrome
in a child with sickle cell disease. J Pediatr. 2019;214:236.
doi:10.1016/j.jpeds.2019.06.029

Hashemzehi T, Bertok S, Figaszewska MJ, Batura D.
Diverse manifestations of a sickle cell crisis. BMJ Case Rep.
2021;14(1):€236743. d0i:10.1136/bcr-2020-236743

Singh DR, Chawla A, Peh WC. Clinics in diagnostic imag-
ing (184). Fat embolism syndrome (FES). Singapore Med J.
2018;59(3):159-162. doi:10.11622/smedj.2018029

Moliere S, Kremer S, Bierry G. Case 254: posttraumatic mi-
grating fat embolus causing fat emboli syndrome. Radiology.
2018;287(3):1073-1080. doi:10.1148/radiol.2018160233
Yamaguchi Y, Hayakawa M, Kinoshita N, Yokota C, Ishihara
T, Toyoda K. Embolic stroke due to carotidynia potentially
associated with moving carotid artery caused by swallowing.
J Stroke Cerebrovasc Dis. 2018;27(3):e54-e57. doi:10.1016/].
jstrokecerebrovasdis.2017.10.008

Looby S, Royston D, Brett F. Complicated fall in a 78-year-old
lady. Brain Pathol. 2017;27(1):109-110. doi:10.1111/bpa.12462
Lamotte G, Williams C. Mystery case: a case of fulminant en-
cephalopathy in a 69-year-old woman. Neurology. 2017;89(9):e1
09-e114. doi:10.1212/WNL.0000000000004288

Usui G, Hashimoto H, Sugiura Y, et al. Aortogenic embolic
stroke diagnosed by a pathological examination of endovas-
cularly removed thrombus: an autopsy report. Intern Med.
2019;58(19):2851-2855. doi:10.2169/internalmedicine.2857-19
Omar G, Bendeguiz B, Péter B, et al. Microbleeds show a charac-
teristic distribution in cerebral fat embolism. Insights Imaging.
2021;12(1):42. d0i:10.1186/513244-021-00988-6

How to cite this article: Koshida Y, Nishimura
M, Kanazawa K. Do you know the diagnostic
importance of susceptibility-weighted imaging on
MRI for patients with cerebral fat embolism? Clin
Case Rep. 2023;11:e7813. doi:10.1002/ccr3.7813



https://doi.org//10.1155/2018/1479850
https://doi.org//10.1016/j.amjmed.2017.01.020
https://doi.org//10.1002/acn3.596
https://doi.org//10.1016/j.nrl.2017.02.002
https://doi.org//10.1016/j.nrl.2017.02.002
https://doi.org//10.1186/s12883-021-02076-0
https://doi.org//10.1186/s12883-021-02076-0
https://doi.org//10.14744/tjtes.2019.08433
https://doi.org//10.1016/j.radcr.2021.10.060
https://doi.org//10.1016/j.radcr.2021.10.060
https://doi.org//10.1007/s00134-017-4868-z
https://doi.org//10.1177/03000605211028415
https://doi.org//10.1177/0003134820943644
https://doi.org//10.2106/JBJS.CC.19.00594
https://doi.org//10.2106/JBJS.CC.19.00594
https://doi.org//10.1016/j.cjtee.2021.02.005
https://doi.org//10.1136/bcr-2021-245051
https://doi.org//10.1177/1751143717718664
https://doi.org//10.4103/0028-3886.236965
https://doi.org//10.4103/0028-3886.236965
https://doi.org//10.1177/23247096211012266
https://doi.org//10.1016/j.cjtee.2021.02.004
https://doi.org//10.1097/SCS.0000000000004625
https://doi.org//10.1097/SCS.0000000000004625
https://doi.org//10.1136/emermed-2018-208104
https://doi.org//10.1016/j.jpeds.2019.06.029
https://doi.org//10.1136/bcr-2020-236743
https://doi.org//10.11622/smedj.2018029
https://doi.org//10.1148/radiol.2018160233
https://doi.org//10.1016/j.jstrokecerebrovasdis.2017.10.008
https://doi.org//10.1016/j.jstrokecerebrovasdis.2017.10.008
https://doi.org//10.1111/bpa.12462
https://doi.org//10.1212/WNL.0000000000004288
https://doi.org//10.2169/internalmedicine.2857-19
https://doi.org//10.1186/s13244-021-00988-6
https://doi.org/10.1002/ccr3.7813

	Do you know the diagnostic importance of susceptibility-­weighted imaging on MRI for patients with cerebral fat embolism?
	1|INTRODUCTION
	2|CASE PRESENTATION
	3|INVESTIGATION
	4|DIFFERENTIAL DIAGNOSIS
	5|TREATMENT
	6|OUTCOME AND FOLLOW-­UP
	7|DISCUSSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	CONSENT
	References


