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Five cases of cerebrospinal fluid leakage in adolescents following COVID-19 vaccine
Koichi Takahashi'

! Department of Neurosurgery, Sanno Hospital

Abstract: This study investigated CSF leak that occurred in five adolescents (3 males, 2 females) following
COVID-19 vaccination. Mean patient age was 15.6 years (range, 14—17 years) at onset. CSF leakage was
diagnosed based on the findings of CT myelography and radioisotope (RI) cisternography in one case, and by the
effectiveness of epidural physiological saline injection in the remaining four cases.

All patients had received the Comirnaty vaccine (BNT162b2, BioNTech /Pfizer) and experienced one or more
symptoms such as intractable headache, vertigo, fatigue, or visual disturbance. All patients underwent neurological
examinations but a diagnosis was not reached in any case.Some cases were diagnosed as mental problem. Three
patients were completely disabled following vaccination and unable to carry out any self-care, one was capable of
only limited self-care, and one was unable to perform any work activities.

Subsequent treatment with an epidural blood patch (EBP) was effective in all cases. Three patients (60.0%)
completely recovered to full unrestricted activity at pre-disease levels, and two patients (40.0%) achieved partial
recovery. In patients who experience various intractable symptoms such as headache after COVID-19 vaccination

and in whom treatment is ineffective, CSF leakage should be considered in the differential diagnosis.

Key words: cerebrospinal fluid leakage, COVID-19 vaccine, epidural blood patch
Abbreviations used in this paper: CSF=cerebrospinal fluid; CT=Computed Tomography; EBP=epidural blood patch;
MRI=magnetic resonance imaging; Rl=radioisotope; SIH=spontaneous intracranial hypotension
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Table 1 Patient demographics, performance status and outcomes.
Case No. Age (y) Sex Duration? (mo) Pre-EBP Post-EBP
1 16 m 2m Grade 4 Grade 0
2 14 f 4m Grade 4 Grade 0
3 14 m 4m Grade 4 Grade 3
4 17 f 7m Grade 3 Grade 2
5 17 m 10 m Grade 2 Grade 0
4Time between symptom onset and the first treatment
EBP = epidural blood patch
Table 2 Clinical characteristics.
Case No. Vaccine type Onset Symptoms Underlying conditions
1 Comirnaty  Immediately after 1st vaccination headache, vertigo, fatigue allergy (food)
2 Comirnaty 4 days after 1st vaccination visual disturbance, headache, nausea none
3 Comirnaty  Immediately after 1st vaccination headache allergy (house dust), chronic headache
Comirnaty 10 days after 2nd vaccination headache, pantalgia allergy (house dust), asthma
Comirnaty 10 days after 1st vaccination headache none
HAERE IS TEHIHE L LT 1B (20.0%) 12RO Bz RIHAE
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Fig.1 Case 1.

A: RI cisternography images at 1, 3, 5, and 24 hours after RI injection show slightly decreased RI
residual activity (20.3%) at 24 hours without parathecal activity.

B: CT myelography shows the presence of contrast medium along a single nerve root (arrow) at the
L1/2level.
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Fig. 2 Case 2.

A: RI cisternography images at 1, 3, 5, and 24 hours after RI injection. Parathecal activity is seen at
several lumbar levels (arrows).

B: CT myelography shows contrast medium tracking along nerve roots to the paraspinal soft tissues
(arrows) at the L4 /5 level.

A RICHRRIRRL & WK S B IRZS L BiAT L7z, (EHEE, SERIEERL KL, B
RIfAE > > T, SRRAHGEHL A TRZVH O EBIT 121 FE L. FBIREIRKOREICEEL, &
D, RIFEFHEIL203% TH-72 (Fig. 1-A). £72CT 3 BFRICBHT 2 5 EREEER T Va g LT05.
IUY T 74 =T, F—EIEHERER I D, RSN FERF 2. 17 B (Case No. 5)
DOIEFFIFE & o7 (Fig. 1-B). IMEBETHRE HAEE 5 WA I F7 1B 0%, BiE, TRSHILZ.
e AR - BRSWTALE 2 BIME IS 72 L T v ST BEEI0HKZLY, MEOKIAHE, BHHEITREL
L, WAL A AEAKIEA Z AT, EfL VT, R otz EERMMENEZET, RN EZZ L.
EDITHER»ICTE L. IMERRRHE L ZITL, &£ KBRS, VURAR T 2380, ERRMICE T VN L —iE
TEZEMLY Ty P8y F (ECIM2imiEA) % EREL W, o) YERE TSN, AT



68

INEDRHE  VOL.48 NO.1 2023

Table 3 Radiological findings and CSF analysis.

Case No. Levels of CSF leaks RI residual rate CSF pressure (cmH,0) brain-type transferrin (ng/ pl)
1 Lumbar, indirect findings 33.3% 15.3 6.7
2 Lumbar; indirect findings 20.3% 155 2.7
3 Lumbar, indirect findings 15.1% 16.3 49
4 Thoracic, indirect findings 27.5% 10.8 7.0
5 Lumbar, direct findings 14.2% 20.7 7.1
RI = radioisotope, CSF = cerebrospinal fluid
(pg/mL) Brain-type transferrin
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Fig. 3 Box plots of CSF marker concentrations of brain-type transferrin in disease control
(control), spontaneous intracranial hypotension (SIH), and CSF leakage following COVID-19

vaccine (COVID).
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