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Introduction
Congenital Peri lymphatic fistula are spontaneous leaks of 

perilymph (cerebrospinal fluid) into the middle ear as a result 
of a congenital weakness or defect in the temporal bone with no 
previous history of trauma and exertion. Recurrent meningitis 
secondary to congenital labyrinthine anomaly is relatively a rare 
clinical entity and its diagnosis depends on clinical, radiological 
and intra operative features.

Case Report
We present a case of recurrent meningitis secondary to 

congenital peri lymphatic fistula. 7-year-old boy was referred from 
pediatric  department to us  to rule out any ENT foci for recurrent 
Idiopathic meningitis.

Patient suffered from four episodes of meningitis in the past 
and had about  every six months and he recovered completely 
after each episode .He underwent all the necessary investigations 
which was found to be normal. MR  imaging of brain was normal. 
Lumbar puncture showed picture of meningitis ,but foci of infection 
could not be found. He was referred to us when he gave a peculiar  

 
history URI and earache which preceded an  episode of meningitis. 
Initially it was suspected that the foci of infection were from tonsils, 
for which he underwent adenotonsillectomy, despite that he again 
developed meningitis with complaints of ear fullness and hearing 
loss. Otoendoscopic findings in the right ear showed clear fluid 
behind intact tympanic membrane and left ear was found to be 
normal. Audiometry showed moderate to severe sensorineural 
hearing loss & Tympanometry showed B type tympanogram in 
the right ear. Since fluid was in the middle ear, Perilymph fistula 
was suspected. Myringotomy was performed. Clear fluid from the 
middle ear was sent for CSF analysis and was confirmed to be the 
same. Computed tomography of temporal bone showed defect 
at the junction of footplate of stapes and promontory (Figures 
1-3). Tympanmastoid exploration was performed. Intraoperative 
findings showed clear fluid between footplate junction and facial 
canal. Head of malleus and incus were removed  and examined for 
any defect in areas of attic and eustachian tube .The site of leak 
was confirmed and was covered with fat, temporalis muscle and 
temporalis fascia (Figures 4-7). Patient was in regular follow up for 
next 1 year and there were no further episodes of meningitis .

Abstract

Perilymph fistula is caused by an abnormal communication between the perilymph space and the middle ear. It can either be 
congenital or acquired. In patients presenting with idiopathic bacterial meningitis, we as otolaryngologists should have a high index 
of suspicion towards peri lymphatic fistula. Nowadays, with screening  of newborn with  Computed Tomography temporal bone , 
inner ear malformations have been diagnosed more often without any signs of meningitis. We here present a case of congenital 
perilymph fistula in a pediatric patient with recurrent episodes of idiopathic meningitis. A brief review of the literature on this 
entity confirms the difficulty of making a definitive diagnosis in most cases.
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Figure 7.

Discussion
Bacterial meningitis in childhood is a life-threatening infection 

of the central nervous system that is mostly associated with 
inner ear malformations and Cerebrospinal Fluid (CSF) leaks. Up 
to 33% of cases of repeated meningitis in children are caused by 
otolaryngologic etiologies [1] Congenital peri lymphatic fistula 
(PLF) is an abnormal communication between the middle and 
inner ear. It may be associated with micro fissures around the oval 
and round windows or  labyrinthine (IAM dysplasia) [2]. The basic 
abnormality is a fistulous communication between the inner ear and 
the intracranial compartment as well as another communication 
between the inner ear and middle ear. In some cases, as in Hyrtl’s 
fissure, there is a direct communication between the subarachnoid 
space of the posterior cranial fossa and the middle ear [3]. 

Developmental anomaly: The otic placodes develop from 
the ectoderm at the third week of intrauterine life and invaginate 
to form otic vesicles. These subsequently develop to form the 
endolymphatic sac, cochlea, and vestibule by the fifth week. The 
membranous cochlea develops 1.5 turns at the end of 6 weeks 
and 2.5 turns by the end of the seventh week. The semicircular 
canals develop by the eighth week. The development of the inner 
ear is almost complete by the eighth week, so any insult during 
this period can produce several anomalies including congenital 
perilymph fistula [3]. 

Diagnosis of PLF, however, is quite difficult and delayed because 
of low index of suspicion and the main challenge is the identification 
of those patients that need to undergo an exploratory tympanotomy 
[4], there are no clinical-audiologic symptoms or radiographic 
indicators that can be considered pathognomonic of perilymph 
fistula. Hearing loss may be there which can be either fluctuating, 
progressive, or sudden. It can be associated with vertigo; patient 
may present with meningitis Establishing a causal relationship 
between the inner ear and repeated episodes of meningitis 

involves detailed audiologic and radiologic investigations [2]. 
Testing for beta-2 transferrin may yield results, but the only true 
way to diagnose for PLF is intraoperatively [4]. Choice of Imaging 
Modality is High Resolution Computed Tomography of Temporal 
bone Bony delineation is well defined with HRCT and thin slice 
MRI of temporal bone can highlight fluid filled communications [5-
7]. The most frequent middle ear anomalies identified in children 
with congenital PLF are a deformity of the stapes and lateral-facing 
round window [8]. Certain type of malformation of the inner ear, 
with spontaneous peri lymphatic fistula is seen  

a)	 An internal auditory meatus in the form of a funnel, in 
which the narrow part corresponds to the fundus of the internal 
auditory meatus. 

b)	 A generalized dilatation of the osseous labyrinth, different 
from Mondini’s malformation, in which only the basal turn 
of the cochlea, the aqueduct of the vestibule and the lateral 
semicircular canal are affected [9].

Inner ear malformations may involve bone defects of the 
stapes footplate. Rao et al. reported that 59% of cases of repeated 
bacterial meningitis in children were due to anatomical congenital 
malformations of the temporal bone [10]. Savva et al. [4] reported 
that persistent CSF leaks from inner ear malformations were 
observed in 15% to 25% of repeated bacterial meningitis cases in 
children [11]. Surgical exploration is required in case of recurrent 
meningitis. Obliteration of the fistula with temporal muscle and 
fascia has prevented the recurrence of meningitis. the middle ear 
exploration is considered to be less difficult and more reliable than 
the intracranial approach. In repairing the CSF leak, many different 
materials and tissues have been used, including temporal fascia, 
temporalis muscle, siliconized rubber, absorbable gelatin film, and 
acrylic compounds [12,13].

Conclusion 
The diagnosis of perilymph fistula is controversial. The 

variability among patients makes perilymph fistula difficult to 
diagnose. High index of suspicion should be there for inner ear 
anomaly if a patient presents with recurrent episodes of idiopathic 
meningitis. Undiagnosed cases will have high mortality rate. 
Paediatric congenital perilymph fistula will not have  classical 
symptoms as in  adults hence early diagnosis and management is 
important.
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