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Male, 58
Bacterial meningitis
Altered mental status ¢ headache ¢ neck stiffness ¢ vomiting

Infectious Diseases

Rare disease

Gradenigo’s syndrome includes the triad of suppurative otitis media, ipsilateral sixth (abducens) cranial nerve
palsy and facial pain in the distribution of the fifth (trigeminal) cranial nerve. Gradenigo’s syndrome is rare, and
the diagnosis is easily overlooked. This case is the first to report Gradenigo’s syndrome presenting with men-
ingitis on a background of chronic suppurative otitis media (CSOM) and petrous apicitis (apical petrositis).

A 58-year-old male African American presented with headaches and confusion. Magnetic resonance imag-
ing (MRI) of the head showed petrous apicitis with mastoiditis and abscess formation in the cerebellomedul-
lary cistern (cisterna magna). The case was complicated by the development of palsy of the fourth (trochle-
ar) cranial nerve, fifth (trigeminal) cranial nerve, and sixth (abducens) cranial nerve, with radiological changes
indicating infection involving the seventh (facial) cranial nerve, and eighth (vestibulocochlear) cranial nerve.
Cerebrospinal fluid (CSF) culture results were positive for Klebsiella pneumoniae, sensitive to ceftriaxone. The
patient improved with surgery that included a left mastoidectomy and debridement of the petrous apex, fol-
lowed by a ten-week course of antibiotics. Follow-up MRI showed resolution of the infection.

This report is of an atypical case of Gradenigo’s syndrome. It is important to recognize that the classical triad
of Gradenigo’s syndrome, suppurative otitis media, ipsilateral sixth (abducens) cranial nerve palsy and facial
pain in the distribution of the fifth (trigeminal) cranial nerve, may also involve chronic suppurative otitis media
(CSOM), which may lead to involvement of other cranial nerves, petrous apicitis (apical petrositis), and bacte-
rial meningitis.

Klebsiella ¢ Meningitis, Bacterial ¢ Otitis Media ¢ Petrositis
GS - Gradenigo’s Syndrome; CSOM - chronic suppurative otitis media; AOM — acute otitis media
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Background

Gradenigo’s syndrome was first described in 1904 by Guiseppe
Gradenigo [1]. This syndrome involves a triad of symptoms
consisting of diplopia due to palsy of the sixth (abducens)
cranial nerve, unilateral periorbital pain due to involvement
of the fifth (trigeminal) cranial nerve, and persistent otorrhea
due to bacterial otitis media with involvement of the apex of
the petrous part of the temporal bone, petrous apicitis (api-
cal petrositis). [1,2].

Gradenigo’s syndrome has become very rare since the avail-
ability of antibiotics to treat bacterial otitis media, but cas-
es have been recently documented with chronic suppurative
otitis media (CSOM) and cholesteatoma [3,4]. Inflammation
of the petrous part of temporal bone, petrous apicitis (apical
petrositis), is usually present [5,6].

This case report describes a case of bacterial meningitis in

Gradenigo’s syndrome associated with CSOM and petrous api-
citis (apical petrositis).

Case Report

We report a case of a male 58-year old African American who
presented to the emergency room with a three-day history of
confusion, headaches, neck stiffness, and vomiting. The pa-
tient had a one-year history of chronic suppurative otitis me-
dia (CSOM) and was taking daily amoxicillin with occasional
improvement in symptoms. Two months prior to this hospi-
tal admission, he had a myringotomy to relieve pressure on
the eardrum.

On this hospital admission, the patient’s blood pressure was
138/93, pulse rate 91 per minute, and he was febrile with a
temperature of 102°F (38.9°C). He was alert but not oriented
to time, place, or person. An urgent computed tomography (CT)
image of the head was performed with limited views from the
foramen magnum to the vertex, and was negative for any sig-
nificant pathology. Lumbar puncture showed cloudy, pale yel-
low cerebrospinal fluid (CSF) with a red blood cell (RBC) count
of 3,100/mm? and white blood cell count (WBC) of 8,880/mm?
(89% polymorphonuclear leucocytes). CSF protein was 711
mg/d|, and CSF glucose was 3 mg/dl.

Although an initial Gram stain of the CSF showed no organ-
isms, culture was positive for Klebsiella pneumoniae, which
was sensitive to ceftriaxone.

In the emergency department, an initial diagnosis of meningi-
tis was made and an intravenous normal saline infusion was
begun with empiric intravenous vancomycin, ceftriaxone, and
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ampicillin was administered. On the second day following ad-
mission, the patient began to complain of vertical diplopia, de-
scribed as an upper true image, and a false lower image. The
diplopia resolved by closing one eye.

On examination on the second day of hospital admission, his
pupils were equal and reactive to light. The left eye was de-
viated upward and medially with limited abduction and de-
pression of eye movements. Left-beating nystagmus was no-
ticed on left lateral gaze and there was also impairment of
auditory acuity on the left. Left superior quadrantanopia was
also present. His left ear showed an effusion. The remainder
of the neurological examination was unremarkable. Palsy of
the fourth (trochlear) cranial nerve, and the sixth (abducens)
cranial nerve were diagnosed.

Magnetic resonance imaging (MRI) showed a left mastoiditis
and a left petrous apicitis (apical petrositis) with abscess for-
mation in the left petrous apex (Figure 1A, 1B). The infection
extended into the left posterior fossa with an abscess forma-
tion in the left cerebellomedullary cistern (cisterna magna),
the petrosal aspect of the left cerebellar hemisphere, and left
foramen of Luschka (lateral aperture of the fourth ventricle)
(Figures 2 and 3).

The patient was diagnosed with Gradenigo’s syndrome based
on his clinical presentation, the involvement of the sixth (ab-
ducens) cranial nerve, and petrous apicitis (apical petrositis)
due to extension of otitis media with effusion (OME) into the
temporal bone. Although the patient did not report symptoms
of facial pain, he did have numbness and decreased sensation
to light touch and pinprick in the distribution of the left fifth
(trigeminal) cranial nerve.

The patient’s antibiotic regimen was adjusted to include met-
ronidazole 500 mg orally, and on the fifth day of hospital ad-
mission, the patient underwent a left mastoidectomy with pe-
trous apex debridement.

During the remainder of the hospital stay, the sixth (abducens)
cranial nerve palsy resolved by the tenth day, and he was dis-
charged. His WBC levels decreased and microbial culture from
the petrous apex culture results showed no growth after 48
hrs. There was also a negative tests for HIV infection and a
negative IgG antibody screen for Strongyloides.

A prolonged eight-week course of antibiotics was recommend-
ed to cover treatment of the left petrous apicitis (apical pet-
rositis), left cerebellomedullary abscess, and Klebsiella pneu-
moniae meningitis. This initial treatment was followed by a
two-week course of ciprofloxacin and metronidazole, for a to-
tal of ten weeks. On outpatient follow-up, at three months fol-
lowing hospital discharge, the patient’s sixth (abducens) cranial
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Figure 1. Magnetic resonance imaging (MRI): Axial T1-weighted images of the left cerebellomedullary cistern (cisterna magna), left
petrous apex and mastoid air cells. (A, B) The image shows a rim-enhancing lesion extending into the left cerebellomedullary
cistern (cisterna magna) (white arrow, A). There is also abnormal enhancement involving the left seventh and eighth cranial
nerves extending into the internal auditory canal (white arrow, B) and enhancement in the left petrous apex and mastoid air
cells, consistent with petrous apicitis (apical petrositis) (black arrow, A) and mastoiditis (white arrowhead, A).

nerve palsy was fully resolved, but palsies of the fourth (troch-
lear) cranial nerve and fifth (trigeminal) cranial nerve remained
unchanged. The patient continued to have a vertical deviation
of the left eye, left-beating nystagmus on left lateral gaze, and
diminished sensation to light touch and pinprick in the distri-
bution of the fifth (trigeminal) cranial nerve. Follow-up brain
MRI showed resolution of the left cerebellomedullary abscess
with persistent residual inflammatory changes in the left mas-
toid air cells and temporal bone (Figure 4).

Discussion

Klebsiella pneumoniae is a common pathogen identified in cas-
es of chronic suppurative otitis media (CSOM) [7]. However, the
organisms associated with infection in Gradenigo’s syndrome
have not been well studied, but there have been reported in
cases of Group A Streptococcus, Pneumococcus, Staphylococcus,
Pseudomonas aeruginosa, and Mycobacterium tuberculosis [6].

Although acute otitis media (AOM) is commonly part of
Gradenigo’s syndrome, CSOM and cholesteatomas have also
been reported [4,8]. Review of previously published case re-
ports of Gradenigo’s syndrome have shown that between one
week to three months is the usual time course to develop sixth
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(abducens) cranial nerve palsy from the onset of AOM [4,8].
However, when CSOM is present in Gradenigo’s syndrome,
sixth (abducens) cranial nerve palsy may develop up to three
years later [4]. This case report is atypical in that acute men-
ingitis developed as a complication after a one-year history of
CSOM in a case of Gradenigo’s syndrome.

Review of the recent published literature has shown that men-
ingitis is the second most common intracranial complication
of CSOM, after brain abscess, but no literature currently re-
ports the subsequent development of Gradenigo’s syndrome
in these patients [9]. One case report showed the development
of Gradenigo’s syndrome in a patient with AOM who present-
ed with acute meningitis, a very similar presentation to our
reported case [10]. In this report, the facial pain of trigeminal
neuralgia seen in the classical triad of Gradenigo’s syndrome
was masked by the symptoms of meningitis, including head-
ache, similar to our case [10]. It may be helpful to note that
the classical triad of Gradenigo’s syndrome may not always
be present, and symptoms should be taken in the context of
all the patient’s presenting symptoms, signs, and investiga-
tions. In Gradenigo’s original case series of 57 patients, more
than half of the cases did not follow the classical triad [1]. In a
case reported in 2004, involvement of the seventh (facial) cra-
nial nerve, and eighth (vestibulocochlear) cranial nerve were




Figure 2. Magnetic resonance imaging (MRI): Axial diffusion-
weighted imaging (DWI) of the left cerebellomedullary
cistern (cisterna magna) and left petrous apex.

The image shows restricted diffusion in the left
cerebellomedullary cistern (cisterna magna), consistent
with an abscess (white arrow). Restricted diffusion

is also seen in the left petrous apex due to purulent
material (black outlined arrow).
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Figure 3. Magnetic resonance imaging (MRI): Axial fluid-
attenuated inversion recovery (FLAIR) image of the
left cerebral hemisphere, petrous apex, and mastoid
air cells. The image shows edema in the left cerebellar
hemisphere (white arrow) and fluid in the left petrous

apex, and mastoid air cells (black outlined arrows).

reported, which was also found on brain MRI of the patient in
our case report (Figure 1B) [11].

The management of Gradenigo’s syndrome typically requires
early recognition and timely medical and/or surgical therapy.
Intravenous antibiotic therapy is given from between ten and
64 days, as reported in previously published case reports [4].
Duration of therapy is extended, as in this case, to include
treatment of osteomyelitis, if the petrous bone becomes in-
volved [4]. Surgical therapy is necessary in very severe cases
where the development of abscesses and osteomyelitis war-
rant surgical debridement [4].

Gradenigo’s syndrome is a very rare condition in current med-
ical practice. Most of the current literature on Gradenigo’s
syndrome is from case reports and case series. Timely treat-
ment with antibiotics have led to the containment of otitis

Figure 4. Magnetic resonance imaging (MRI): Axial postcontrast
T1-weighted images of the left cerebellomedullary
cistern (cisterna magna) and cranial nerve
enhancement. The image shows resolution of the
abscess of the left cerebellomedullary cistern (cisterna
magna) and cranial nerve enhancement following
treatment (white arrow). Enhancement of the left
petrous apex and mastoid air cells persists but is
improved (black arrows).
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infections and prevented them from spreading beyond the
middle ear cavity. This syndrome should be suspected with
there is the presence of sixth (abducens) cranial nerve pal-
sy in the setting of otitis media, whether chronic or acute [4].
The typical triad of Gradenigo’s syndrome is not always seen,
and a low threshold of suspicion should be present to avoid
any further complications of chronic suppurative otitis me-
dia (CSOM) [5,6,9,10]. This reported case was complicated by
meningitis due to CSOM, altering the clinical picture, and re-
sulting in an atypical presentation of Gradenigo’s syndrome.

Conclusions

This report is of an atypical case of Gradenigo’s syndrome. It is
important to recognize that the classical triad of Gradenigo’s
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syndrome, suppurative otitis media, ipsilateral sixth (abdu-
cens) cranial nerve palsy and facial pain in the distribution of
the fifth (trigeminal) cranial nerve, may also involve chronic
suppurative otitis media (CSOM), which may lead to involve-
ment of other cranial nerves, petrous apicitis (apical petrosi-
tis), and bacterial meningitis.
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