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Eosinophilic meningitis following suboccipital craniotomy without bovine dural

graft: illustrative case
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BACKGROUND Eosinophilic meningitis is a rare known complication after brain surgery associated with duraplasty using artificial bovine graft.
However, eosinophilic meningitis after craniotomy without bovine dural graft has not been reported.

OBSERVATIONS A 48-year-old female presented with lateral medullary infarction caused by a vertebral artery dissecting aneurysm incorporating the
posterior inferior cerebellar artery (PICA). The authors performed occipital artery—PICA anastomosis and repaired the dura by primary suture without
bovine graft. Thereafter, endovascular internal trapping using coils was conducted. Severe headache developed at postoperative day 17, and the
patient was diagnosed with eosinophilic meningitis. After administration of a high-dose corticosteroid for 2 weeks, her symptoms and laboratory findings

were improved.

LESSONS Postoperative eosinophilic meningitis is rarely related to craniotomy without using bovine graft. Neurosurgeons should consider the
possibility of eosinophilic meningitis after craniotomy without a xenogeneic dural material.

https://thejns.org/doi/abs/10.3171/CASE21603
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Parasitic infection is the most common cause of eosinophilic
meningitis. However, other causes, such as other infectious pro-
cesses, neoplasm, and foreign body implantation during neurosurgi-
cal procedures, have also been reported. Previous reports have
described the occurrence of eosinophilic meningitis after duraplasty
using a bovine dural graft. Here, the authors report a patient who pre-
sented with eosinophilic meningitis with hydrocephalus after suboccipi-
tal craniotomy without a bovine dural graft for occipital artery—posterior
inferior cerebellar artery (OA-PICA) anastomosis.

Illustrative Case

History and Clinical Course

A 48-year-old female presented with dizziness, falling tendency to the
right side, and left-sided hypesthesia for 2 weeks. She was diagnosed
with right medullary infarction caused by a vertebral artery dissecting
aneurysm (VADA) incorporating the PICA on magnetic resonance imag-
ing (MRI) and magnetic resonance angiography (MRA). After medical

management of medullary infarction, all symptoms disappeared without
any neurological deficits. However, severe headache and posterior neck
pain developed about 2 weeks later, and the symptoms persisted for 6
months. Follow-up MRA showed interval progression with size increase
of the previously noted VADA. Because the PICA was incorporated in
the VADA, OA-PICA anastomosis with midline suboccipital craniotomy
was performed to prevent PICA territory infarction before endovascular
internal trapping. The dura mater was repaired with a primary suture
augmented with fibrin sealant (TachoSil). Thereafter, internal trapping
with detachable coils was performed. The patient was discharged at 7
days after surgery without any periprocedural complications.

Ten days after discharge, the patient visited the emergency depart-
ment due to aggravation of headache, nausea, vomiting and wound
swelling with cerebrospinal fluid (CSF) leakage. There were no findings
suggestive of infection, including laboratory results of a normal white
blood cell count and C-reactive protein value. CSF analysis revealed a
corrected white blood cell count of 1,782 cells/.L with 20% eosinophils,

ABBREVIATIONS CSF = cerebrospinal fluid; MRA = magnetic resonance angiography; MRI = magnetic resonance imaging; OA = occipital artery; PGLA = polyglycolic
lactic acid; PICA = posterior inferior cerebellar artery; VADA = vertebral artery dissecting aneurysm.
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FIG. 1. Graph of changes in the percentage of eosinophils in the CSF and serum. High-dose corticosteroids were administered for 2

weeks after the 12th day of hospitalization.

17% neutrophils, and 61% lymphocytes; protein level of 499 mg/dL;
and glucose level of 13 mg/dL. An MRI of the brain with contrast
revealed postoperative fluid collection with subtle peripheral rim enhance-
ment and without diffusion restriction. Microorganisms were not identified
in CSF and blood cultures. Also, results of a micro—enzyme-linked immu-
nosorbent assay for parasitic infection and multiple-antigen simultaneous
test for allergic reaction were negative.

Treatment and Post-treatment Course

The patient was initially administered empirical intravenous anti-
biotics, including vancomycin and ceftriaxone, after initial CSF sam-
pling. Despite empirical antibiotic therapy for 2 weeks, the patient’s
symptoms did not improve, and her CSF eosinophil count gradually
increased. Therefore, we started a high dose of oral prednisolone
(60 mgl/day) because we thought that her symptoms were caused
by eosinophilic meningitis. Three days after corticosteroid treatment,
her clinical symptoms, including severe headache, dizziness, nau-
sea, and vomiting, were totally resolved. Her CSF and serum eosin-
ophil counts were also normalized after treatment (Fig. 1).

Although the clinical symptoms improved, wound swelling and
hydrocephalus were aggravated. Consequently, the patient under-
went ventriculoperitoneal shunting with repair surgery for CSF leak-
age. The pathologic findings of dural tissue obtained during the
surgery showed a few eosinophilic infiltrations with foreign body
reaction (Fig. 2). After shunt with dura repair, the patient was dis-
charged without any complications.

Discussion

Observations

To our knowledge, this is the first case of eosinophilic meningitis
after craniotomy without using an artificial bovine dural graft. The diag-
nosis of eosinophilic meningitis is based on clinical manifestations and
the presence of eosinophils in the CSF. The definition of eosinophilic
meningitis is as follows: (1) the presence of 10 or more eosinophils in
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the CSF per microliter or (2) eosinophilia not <10% of the total CSF
leukocyte count." Eosinophilic meningitis is commonly associated with
parasitic infection, and other infectious conditions and noninfectious
causes have also been related to eosinophilic meningitis." Although
postoperative eosinophilic meningitis is a very rare complication, sev-
eral previous studies have reported that a hypersensitivity reaction with
foreign materials can lead to postoperative eosinophilic meningitis. One
previous report described that eosinophilic meningitis occurred after
duraplasty using a bovine dural graft following spinal cord untethering.
The patient fully recovered after surgical removal of the grafted bovine
substitute.> Another case report has been published of a patient who
presented with eosinophilic meningitis after a bovine dural graft for
Chiari malformation type | repair and was treated with corticosteroid
therapy.® However, our patient underwent dural closure with a simple
suture without using any bovine material.
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FIG. 2. H&E stain (original magnification x400) of dural tissue from
CSF repair surgery showing eosinophilic infiltration (arrow).



TABLE 1. Comparison of CSF findings and characteristics among postoperative eosinophilic, chemical/aseptic, and bacterial meningitis

Variable Eosinophilic Meningitis

Chemical/Aseptic Meningitis Bacterial Meningitis

CSF leukocyte count (fmm?®), mean (IQR) Increased
CSF eosinophils (%) >10%
CSF glucose (mg/mL), mean (IQR) Decreased
CSF protein (mg/mL), mean (IQR) Slightly increased
CSF culture Negative
Symptom
Headache 95%
Fever (>38°C) ~10%
Neck stiffness 46%
Causes Parasite
Artificial material
Drug
Malignancy
Treatments High-dose corticosteroid

130 (22-822) 765 (62-4,212)

NA NA
57 (46-80) 50 (4-98)
100 (55-215) 115 (62-258)
Negative Positive
83% 90%
63% 76%
33% 24%

Viral infection
Blood breakdown products

Surgical wound infection

Steroid
Antibiotics/antiviral agents
Conservative management

Antibiotics

IQR = interquartile range; NA = not available.

Aseptic meningitis is the most common cause of postoperative
meningitis. A previous paper demonstrated that aseptic meningitis
occupied approximately 60-75% of postoperative meningitis.” Includ-
ing headache, vomiting, and fever, the clinical manifestation of asep-
tic meningitis is similar to that of eosinophilic meningitis. However,
the CSF eosinophilia is not accompanied by CSF analysis in cases
of aseptic meningitis. Both aseptic and eosinophilic meningitis show
a negative result of CSF culture, which is distinguished from bacterial
meningitis. In addition, CSF components were affected by the surgi-
cal procedure itself, and we have compared postoperative aseptic,
bacterial, and eosinophilic meningitis. Table 1 summarizes CSF labo-
ratory findings, symptoms, possible causes, and treatments among
these three meningitides.®®

In this case, we used fibrin sealants (Tisseel and TachoSil) to
avoid CSF leakage. Safety and adverse effects of fibrin sealants
have been described in a previous meta-analysis. Three cases of
aseptic meningitis and two cases of allergic reaction were demon-
strated in that study.”® Tisseel is commonly used in neurosurgery to
prevent CSF leakage, and it consists of human fibrinogen, aprotinin,
thrombin, and calcium chloride. Among the components, aprotinin is a
protein known to be associated with anaphylactic reaction.”" One case
report showed that anaphylactic shock occurred after fibrin sealant
(Tissucol) injection for cranial surgery for metastasis.” Another case
report described an allergic reaction after arachnoid plasty with a fibrin
sealant (Beriplast) for unruptured intracranial aneurysm neck clipping.™
TachoSil is a biological sealant matrix consisting of human thrombin
and fibrinogen. Some authors have reported postsurgical meningitis
after using TachoSil."'® However, these cases were not diagnosed
with eosinophilic meningitis, different from our study. In addition, the
association between eosinophilic meningitis and fibrin sealants has not
been reported. %418

Because our patient underwent internal trapping with detachable
coils for a VADA, we thought that coils might be associated with eosino-
philic meningitis. Coil-associated aseptic meningitis and perianeurysmal

edema have been reported previously.'®™"® Some authors have sug-
gested that the concurrent use of polyglycolic lactic acid (PGLA)-coated
coil and hydrogel-coated coil may cause chemical meningitis."” Three
cases of aseptic meningitis after the use of hydrogel-coated coil have
been reported."® Another case report suggested that an inflammatory
reaction to a PGLA-coated coil can induce perianeurysmal edema after
coil embolization.' However, both PGLA and bioactive hydrogel-coated
coils were not used in this study. Moreover, there was no report that
revealed the relationship between eosinophilic meningitis and detach-
able cails.

Corticosteroids have been suggested as the main treatment modal-
ity for eosinophilic meningitis in previous studies.?>?? Chotmongkol
et al. recommended a high dose (60 mg/day) of oral prednisolone for
2 weeks to treat eosinophilic meningitis. 2 Sawanyawisuth et al. reported
that the symptoms of eosinophilic meningitis in 47 of 52 patients
subsided after administration of a high-dose steroid regimen for 1
week.2' Our patient was also treated with 60 mg/day of oral pred-
nisolone for 2 weeks. Similar to the previous study, the symptoms
of our patient disappeared, and CSF eosinophilia normalized.

Lessons

We report the first case of postoperative eosinophilic meningitis
after craniotomy without using a bovine dural graft, although the etiol-
ogy was not clearly identified. Even though this might be an extremely
rare case, surgeons should consider the possibility of eosinophilic men-
ingitis after craniotomy without a xenogeneic dural material. Early
detection and appropriate use of high-dose steroid for 2 weeks might
be important to manage eosinophilic meningitis after craniotomy.
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