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A B S T R A C T   

Gradenigo’s syndrome (GS) is a triad (otorrhea, abducens nerve palsy, and pain in the trigeminal nerve distri
bution) of clinical findings that are caused by contiguous spread of petrous apicitis to the nearby neurovascular 
structures. Petrous apicitis is usually secondary to otitis media but atypical etiologies and absence of the classical 
triad pose a diagnostic challenge for physicians. We report a rare case of GS in an afebrile 55-year-old male who 
presented with unilateral headache, dysphagia and hoarseness (IX and X cranial nerve involvement), and 
diplopia with lateral gaze palsy (VI nerve involvement) in the absence of trigeminal neuralgia or a history of 
otitis media. Magnetic Resonance Imaging (MRI) revealed hyperintense lesions in the right petrous apex indi
cating petrous apicitis, the hallmark of GS. Prompt initiation of broad-spectrum antibiotics led to a marked 
improvement in dysphagia and voice quality on the 4th post-admission day, and complete resolution of symp
toms by the end of the fourth week. This shows that GS can present even in the absence of clinically apparent ear 
infection and cranial nerve palsies may not be limited to the V and VI nerve in all cases. Physicians should be 
aware of such atypical manifestations as prompt radiological assessment followed by early antibiotics can pre
vent life-threatening complications from developing.   

1. Introduction 

Gradenigo’s syndrome is a constellation of clinical symptoms clas
sically caused by the spread of otic infection into the apical part of the 
petrous temporal bone (petrous apicitis) [1]. Due to the proximity of 
neural and vascular structures, the inflammation can extend into Dor
ello’s canal (contains abducens cranial nerve and inferior petrosal sinus) 
and Meckel’s cave (contains ganglion of the trigeminal nerve). This re
sults in a classic triad of symptoms (otorrhea/ear pain, abducens nerve 
palsy, and pain in the trigeminal nerve distribution) known as Grade
nigo’s syndrome. In 1904, Giuseppe Gradenigo first identified and 
described this classical triad, but various cases have emerged with 
atypical manifestations [1,2], suggesting that the description of Grade
nigo’s syndrome as a classic triad may need to be re-visited. Neuro
imaging i.e., Computed tomography scan (CT scan) and Magnetic 
Resonance Imaging (MRI), is employed as part of the diagnostic workup 
in all suspected cases [1]. Even in cases with an atypical presentation, 
the involvement of petrous apex is almost always reported on imaging, 

suggesting that petrous apicitis forms the cornerstone of definitive 
diagnosis [3]. Conservative management with antibiotics is usually 
preferred while surgery is reserved for refractory cases [4]. In this 
report, we discuss a radiologically diagnosed case of Gradenigo’s syn
drome in a 55-year-old male, who presented with VI, IX, and X cranial 
nerve palsy in the absence of fever and otitis media, and was successfully 
treated with antibiotics and steroids. 

2. Case report 

2.1. Case description 

A 55 years old Pakistani male was admitted to the Neurology 
Department of a tertiary care hospital with complaints of right-sided 
headache, difficulty swallowing (dysphagia), nasal regurgitation, and 
hoarseness of voice. The headache had been present for the last three 
months whereas the other complaints developed five days after the onset 
of the headache. The dysphagia was initially limited to liquids but 
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progressed to solids within two days. He also complained of diplopia on 
the rightward gaze for the last 15 days. However, the patient did not 
report any history or active complaint of hearing loss, ear pain, or 
discharge. He was normotensive and nondiabetic with no history of 
smoking. 

2.2. Physical examination 

On general physical examination, the patient was afebrile with 
normal vital signs. Ophthalmologic examination revealed an inability to 
abduct the right eye and double vision with a rightward gaze. However, 
the remainder of the extraocular movements were normal. His visual 
acuity was 6/6 in both eyes with normal color perception and contrast 
sensitivity. Pupils were equally reactive to light bilaterally and dilated 
fundus examination was normal with no afferent pupillary defect. On 
examination of IX and X cranial nerves, the soft palate raised symmet
rically but the uvula deviated to the left, and the gag reflex was 
impaired. Indirect laryngoscopy showed vocal cords in a mid-adducted 
position. On otoscopic examination, the tympanic membrane appeared 
normal and there were no signs of effusion or discharge, and audiometry 
was normal. The patient’s facial nerve was intact and no facial asym
metry was noted. The remainder of the systemic examination was 
unremarkable. 

2.3. Investigations 

All routine baseline investigations were normal, except for Total 
Leukocyte Count (TLC) and C-reactive protein (CRP) which were raised. 
Initial imaging through a Computed Tomography (CT) scan revealed 
partial opacification of mastoid air cells bilaterally, with the right-sided 
opacification extending to the petrous apex. (Fig. 1) T2-weighted (T2W) 
MRI of the brain with contrast revealed hyperintensity of the right 
petrous apex with the corresponding low-intensity signal on the T1- 
Weighted (T1W) sequence. (Fig. 2) Post-contrast images showed 
prominent enhancement of the right apex along with mild dural contrast 

enhancement in the right temporal region without any evidence of 
leptomeningeal or parenchymal involvement. These radiological find
ings were suggestive of petrous apicitis. Nerve Conduction Studies (NCS) 
were also carried out to rule out the alternative diagnoses. 

2.4. Differential diagnosis 

Based on the patient’s age, headache, and sixth nerve palsy, we 
initially suspected a space-occupying lesion (SOL) near the jugular fo
ramen (hence involving the IX and X nerves as well). Motor neuron 
disease associated with bulbar palsy was next on the differential list. 
However, these were ruled out on the basis of lack of radiological evi
dence, normal NCS, and an incomplete clinical picture. Our patient’s 
right petrous apex enhancement on T1W MRI imaging, coupled with his 
subacute presentation, cranial nerves palsies, and raised TLC and CRP 
(suggesting silent infection) led to the diagnosis of an atypical Gradenigo 
syndrome, i.e., without otitis media and orbital or facial pain (trigeminal 
involvement). 

2.5. Treatment 

On suspicion of an SOL, the patient was initially treated with intra
venous dexamethasone 8 mg thrice a day for 10 days. Intravenous an
tibiotics were started on the fourth day of admission based on the 
radiological report (suggesting petrous apicitis) and included ceftriax
one 1 g twice a day and piperacillin/tazobactam 4.5 g thrice a day for 4 
weeks. 

2.6. Outcome and follow-up 

Significant clinical improvement was observed with the prescribed 
treatment during one week of hospital stay. Headache resolved by the 
fourth day, whereas restricted abduction of the right eye, dysphagia, and 
voice quality significantly improved by day 7 of hospital stay. Some 
degree of diplopia, however, persisted. The patient was discharged on 
ceftriaxone and piperacillin/tazobactam for a further three weeks, and 
he achieved a complete recovery 28 days post-admission. The complete 
timeline of events is shown in Fig. 3. 

3. Discussion 

Otitis media (OM) is found to be responsible for a variety of intra
cranial and extracranial complications [5]. Gradenigo’s syndrome (GS) 
is one of the rare complications of OM’s intratemporal spread that was 
first recognized by Gradenigo as a condition presenting with unilateral 
facial pain (V nerve involvement), lateral gaze paralysis (VI nerve 
involvement), and otorrhea [6]. Various atypical manifestations like otic 
meningitis, VII nerve involvement, and lack of otorrhea have also been 
reported in the literature, so the classic triad has largely fallen out of 
favor [3,7,8]. Given the anatomical contiguity of neural structures, and 
our limited understanding based largely on case reports and case series, 
a spectrum of atypical clinical presentations are likely to be reported in 
the future as well. 

The usual cases of GS are due to the spread of middle ear infection 
into the temporal bone, eventually causing apical petrositis in patients 
whose apex is pneumatized [9]. Besides ear infection, other causes of GS 
that have been reported in the literature include neoplastic lesions (e.g., 
nasopharyngeal carcinoma, metastatic non-Hodgkin lymphoma), 
tuberculous apicitis, etc. [3,10] Regardless of the etiology, a common 
pathological theme in GS is inflammation and spread to nearby neural 
structures. In our case, the likely underlying pathology of petrous api
citis without a history of otitis media or fever might be explained by 
silent or asymptomatic OM. This is further supported by the fact that 
antibiotics given to the patient improved his symptoms drastically, and 
the CT scan of our patient also suggested a slight degree of otomastoi
ditis. Another possibility is an increased interval between otologic 
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Fig. 1. CT Brain (plain) shows suspicion of right sided petrous apicitis and 
otitis media. 
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symptoms and cranial nerve complications that resulted in the patient’s 
inability to recall or link these symptoms with his presenting complaint. 
Involvement of the IX and X cranial nerves which was found in our case 
in the form of dysphagia and hoarseness can likely be explained by the 
extension of inflammation into the skull base or jugular foramen [11]. 

The review of the available literature also shows that not even half of 
the reported cases present with the classical triad of symptoms, hence 
making it challenging to diagnose this disease [12]. In addition to the 
fifth and sixth cranial nerves, involvement of additional cranial nerves 
has also been observed [2]. However, presentation with IX and X nerve 
palsy without otorrhea and trigeminal nerve involvement is very un
usual and serves as a diagnostic challenge for physicians. C⋅V and Hasan 
have previously described a case of GS with orbital pain and double- 
vision in the absence of ear symptoms [7]. Out of the eight patients 
included in a case series by Chole and Donald, only one patient had 
cranial nerves IX and X deficits [2] Recently, Parekh and Pacheco re
ported a case of GS and Vernet’s syndrome (IX, X, and XI CN palsy) that 
developed as a result of the extension of candidal OM into the petrous 
apex and jugular foramen [11]. These, and other atypical cases 
[2,3,7,8,10,11,13–15] of Gradenigo’s syndrome reported in the litera
ture have been summarized in Table 1. 

Based on an afebrile presentation with no active or previous history 
of ear infection, and due to headache with sixth cranial nerve palsy (a 
false localizing sign indicative of raised ICP) in an elderly patient, our 
provisional diagnosis was a space-occupying lesion (SOL). The presence 
of dysphagia and hoarseness raised suspicion of bulbar palsy secondary 
to motor neuron disease (MND) but it was ruled out based on normal 
findings of NCS. CT scan ruled out SOL and showed some degree of 
opacification in the petrous apex region on the right side. CT scan is 

considered to be the first-line imaging test for petrous apicitis and it 
usually detects the presence of disease in the mastoid and petrous apex 
[16]. Further details and the etiology of the lesion are revealed by high- 
resolution MRI [17]. We investigated the patient through MRI that 
confirmed our suspicion of petrous apicitis causing an atypical GS. 

The latest guidelines recommend using medical management 
(intravenous antibiotics) over the long-established surgical procedures 
like radical mastoidectomy and labyrinthectomy [18]. Ideally, antibi
otics should be chosen according to culture sensitivity but for initial 
therapy and culture-negative patients, empiric treatment should be 
preferred. A culture test was not ordered in our case; however, the pa
tient responded to empiric broad-spectrum therapy covering the most 
commonly implicated organisms (Pseudomonas, Strep Pneumoniae, Strep 
Pyogenes, Staph Aureus) [9]. Since we provisionally suspected a 
neoplasm (leading to raised ICP), steroids were started initially but an
tibiotics were started soon after the radiological confirmation of the 
diagnosis, and steroids were gradually tapered. The role of steroids in GS 
is controversial but it may reduce edema that relieves nerve compression 
and help in speedy recovery. Management of GS with a combination of 
steroids and antibiotics has also been reported previously [19]. 

There are certain limitations that the authors would like to 
acknowledge. Owing to the absence of fever and otorrhea, a culture test 
was not performed in our case and broad-spectrum antibiotics 
(including Pseudomonas coverage) were administered empirically. There 
has been no consensus on the duration of prescribed antibiotics so the 
patient was given the medication for 4 weeks and improvement was 
clinically observed. Although some cases of GS have previously used 
follow-up radiological assessment (MRI) to confirm recovery, we used 
improvement in clinical symptoms to confirm the resolution. The rare 
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Fig. 2. (A) MRI T1-Weighted image showing hypointense right petrous apex as compared to the left. (B) On enhanced axial T1-Weighted MRI image, prominent 
enhancement is seen on right petrous apex. There is also mild dural contrast enhancement in the temporal region without evidence of leptomeningeal involvement or 
parenchymal involvement. (C) MRI T2-Weighted image showing hyperintense right petrous apex in comparison with the contralateral petrous apex. 

Fig. 3. Timeline of events.  
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set of GS symptoms observed in our case led to a presentation that 
closely mimicked an alternative diagnosis (e.g., Malignancy, MND), 
hence the educational value of our case for practicing physicians is 
paramount. Early radiological assessment and timely treatment led to 
the control of spread and prevention of further complications. 

4. Conclusion 

We reported an extremely atypical and diagnostically challenging 
case of Gradenigo’s syndrome (GS). The classic clinical triad of ear 
symptoms, lateral gaze paralysis, and sensory impairment of the tri
geminal nerve has largely fallen out of favor and may not be seen in most 
cases. GS can present without current or previous history of ear infection 
and may present with IX and X nerve palsy without involving the tri
geminal nerve. It is essential for physicians to recognize such rare 
symptoms, as early diagnosis and treatment can reduce the complica
tions and mortality of this clinical entity. 
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Table 1 
Literature review of cases of Gradenigo’s syndrome with atypical presentation.  

Atypical cases of Gradenigo’s syndrome 
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Parekh, et al. 
[11] 

6th and partial 3rd nerve palsy 
initially, followed by progressive 
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Sathe, et al. 
[10] 
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bone, MRI Brain, 
MR venogram, and 
MRI orbit 
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followed by surgical (cortical 
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Full recovery 

Bowman, 
et al. [14] 

Facial pain, otalgia, diplopia, 
dysphagia, hypophonia 

Complicated otitis 
media 

Brain MRI Medical (antibiotics) Significant improvement but vocal 
cord palsy persisted 

Sumana C V 
et al. [7] 
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periorbital pain, no ear discharge 
but a history of ear pain 

Complicated AOM 
Brain CT Scan and 
MRI 

Medical (IV antibiotics) and 
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Taklalsingh, 
et al. [8] 
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nerve distribution 
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OM: Otitis media; AOM: Acute otitis media; CSOM: chronic suppurative otitis media; MRI: Magnetic Resonance Imaging; CT scan: Computed tomography scan; HRCT: 
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