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Case Report: Suppurative Labyrinthitis Induced by Chronic Suppurative Otitis Media
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A discussion on suppurative labyrinthitis associated with chronic suppurative otitis media (CSOM) may seem to be an outdated issue due to the advent of antibiotics in the last century. In previous literature, limited cases of suppurative labyrinthitis have been reported. This case, therefore, is an excellent and rare opportunity to study its clinical symptoms, diagnoses, and treatments. This report described the case of a 39-year-old female with a history of CSOM for 20 years, and she often presented with otorrhea, vestibular disorder, and hearing impairment. CT of the temporal bone revealed fistulae in both the basal turn of the cochlea and the horizontal semicircular canal. Combined with the otolaryngology examination results, suppurative labyrinthitis was considered. During a three-month follow-up, her symptoms were improved significantly after surgery. In conclusion, suppurative labyrinthitis must not be overlooked and neglected; early diagnosis and treatments are of vital importance.
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INTRODUCTION

Suppurative labyrinthitis is an inflammatory process involving bacterial invasion of the cochlea and vestibule (1). Bacteria can invade into the inner ear through oval window, round window, or pathologic fistula of the labyrinth leading to necrosis of membranous labyrinth, endolymphatic hydrops and so on. Symptoms of the disease are characterized by vertigo, tinnitus, nystagmus, and hearing impairment in the presence of a middle ear infection (2). Suppurative labyrinthitis, as one of the complications of chronic suppurative otitis media (CSOM), has been greatly reduced because of the widespread use of antibiotics (3, 4). However, this kind of disease still occur, especially in less favored communities in developing and developed countries, with significant morbidity (1, 4). Previous study had indicated suppurative labyrinthitis was identified as the most disabling among complications induced by CSOM, in that, affected individuals might experience complete hearing loss, seriously affecting their quality of life (5). Therefore, this disease should be valued. We present the case of a female patient with suppurative labyrinthitis aimed to gain a better understanding of its clinical symptoms, diagnoses, and therapies.



CASE DESCRIPTION

A generally healthy 39-year-old female with a history of CSOM for 20 years was seen at the otorhinolaryngology department of a local hospital. She presented with a 2-month history of vertigo, tinnitus, hearing impairment, and perforation in her left tympanic membrane (TM) with foul-smelling purulent drainage. Each episode of vertigo lasted several seconds and worsened with activity and eased with inactivity. In severe cases of the vertigo, she had sometimes fallen to the floor, making it clear that the condition affected the quality of life of the patient. The local otolaryngologist prescribed ofloxacin ear drops, betahistine mesylate, gingko biloba extract, etc. The symptoms were relieved after treatments on nine consecutive days. However, these drugs treated the symptom, not the underlying problem. The perforation, drainage, and vertigo reoccurred once the treatments were stopped. Hence, those resolutions are temporary and it is necessary for the patient to search for a more effective therapy to treat the disease.

For further treatment, the patient was admitted to our hospital in February 2021. She underwent physical examinations and a detailed audiovestibular evaluation including pure tone audiometry (PTA), acoustic immittance testing, oscular (oVEMP) and cervical vestibular-evoked myogenic potentials (cVEMP), and head-impulse paradigm (HIMP). PTA was performed to evaluate the level of hearing loss. Acoustic immittance testing was performed to evaluate sound transmission function in the middle ear. The oVEMP was used to evaluate the functions of utricular and superior vestibular pathways, and the cVEMP was performed to evaluate the saccular and inferior vestibular pathway functions (6). For HIMP, it was performed to evaluate the functions of three semicircular canals (7). She also had CT of the temporal bone and MRI of the inner ear to find lesion sites intuitively.

On her physical examinations, Romberg's test was positive since the patient was unable to maintain an upright stance and her body leaned to the left side with eyes closed. Hennebert's sign was positive for the elicitation of pressure-induced nystagmus. The patient did not exhibit eye movements induced by sound, indicating the Tullio's phenomenon was negative. Oto-endoscope revealed an intact and clear right TM, and bloody and purulent secretions filling the left external auditory canal. Evacuation of the purulence showed perforation in her left TM with formation of granulation tissue and cholesteatoma (Figure 1A). Tympanometry examination showed a “B” type flat curve, indicating there was perforation in the tympanic membrane or blockage of the auditory canal (Supplementary Figure 1, Supplementary Video 1). The PTA illustrated there were no response to air and bone conductions in the left ear, but normal hearing in the right ear (Figure 1B). The patient showed absence of both oVEMP and cVEMP on the left side in bone-conducted vibration mode, with 500 Hz tone-burst stimulation delivered at 131 dB FL (Figures 1C,D). The VEMPs results elicited by air-conducted sound (ACS-VEMPs) and galvanic vestibular stimulation (GVS-VEMPs) are shown in Supplementary Figure 2. The HIMP displayed reduced vestibulo-ocular reflex (VOR) gains of the lateral, superior, and posterior semicircular canals during head impulses to the left side (Figure 1E). The CT scans of the temporal bone detected fistulae in both the basal turn of the cochlea and the horizontal semicircular canal (Figures 2A,B). Our MRI showed the vestibule and the cochlea were presented as nearly isointense on T1-weighted imaging (Supplementary Figures 3A,B). After contrast administration, the portion of lesion was slightly enhanced (Supplementary Figures 3C,D). Eventually, a clear diagnosis of suppurative labyrinthitis was made after combining with speciality test results.
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FIGURE 1. (A) Oto-endoscope showed perforation in the left tympanic membrane with formation of granulation tissue and cholesteatoma. (B) There was no response to air and bone conductions in the left ear. PTA, pure tone audiometry. (C,D) The VEMPs could not be elicited in the left ear. VEMP, vestibular evoked myogenic potentials; oVEMP: ocular VEMP; cVEMP: cervical VEMP. (E) The HIMP revealed reduced VOR gains of the lateral, superior, and posterior semicircular canals in the left ear. HIMP, head-impulse paradigm; VOR, vestibulo-ocular reflex.
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FIGURE 2. (A,B) Computed tomographic images of the temporal bone showed fistulae (yellow arrows) in both the basal turn of the cochlea and the horizontal semicircular canal. (C) Fistulae in both the basal turn of the cochlea and the horizontal semicircular canal were evident during the operation. Co, cochlea; ET, epitympanum; F, fistula; FN (m), mastoid segment of facial nerve; LSC, lateral semicircular canal; MFP, middle fossa plate.


The patient underwent tympanoplasty after significant reduction of otorrhea. Intraoperative exploration revealed the entrance of the tympanum was obstructed by large amounts of cholesteatoma and granulation tissue, and there was a large amount of granulation tissue with cholesteatoma epithelium in the posterior tympanum. The surgical procedure was complicated by the intraoperative finding of fistulae in both the basal turn of the cochlea and the horizontal semicircular canal during surgery (Figure 2C). Interestingly, we found the granulation tissue gushed out of the horizontal semicircular fistula when the cochlear fistula was pushed, indicating formation of granulation tissue in the labyrinth (Supplementary Video 2). The horizontal semicircular canal was packed with temporalis myofascial flap after clearing up granulation tissue and necrotic tissue. H&E staining of the biopsy specimen showed cholesterol clefts and inflammatory granulation tissue formation around the fistulae (Figure 3). The diagnosis of suppurative labyrinthitis was made again. The patient was discharged when antibiotic therapy was completed for 1 week after surgery. We provided important issues regarding maintaining a healthy lifestyle, including keeping the ears dry, avoiding scratching the ears, and persisting in vestibular rehabilitation training. During 3 months of follow-up, the patient was released from vertigo and otorrhea, and she expressed that surgery was a right choice. However, her hearing loss did not improve.


[image: Figure 3]
FIGURE 3. H&E staining of biopsy specimen showed cholesterol clefts [(A), yellow arrow] and inflammatory granulation tissue formation [(B), yellow arrows] around fistulae. Scale bar, 50μm (× 20).




DISCUSSION

During the last 20th century, the introduction of antibiotics and immunizations led to a notable reduction in morbidity from complications related to otitis media (8). Intratemporal complications associated with otitis media mainly include labyrinthine fistula, mastoiditis, peripheral facial palsy, and labyrinthitis. Labyrinthitis is the least frequent complication with an annual incidence rate of 0.1% (4). Labyrinthitis usually consists of circumscribed labyrinthitis, serous labyrinthitis, and suppurative labyrinthitis. The identification of suppurative labyrinthitis is usually apparent through the observation of typical symptoms, which include hypacusis, tinnitus, vertigo, and moderate to severe mixed hearing loss (2, 3). Vertigo and disequilibrium are usually the presenting symptoms and can cause grave mortality. Vestibular neuritis and sudden deafness may also present with severe impairment of vestibular function, indicating that the diagnosis of suppurative labyrinthitis is not to be made based only on clinical symptoms (1, 9, 10).

Imaging tests are important tools to better understand pathological features and play an important role in diagnosis. Previous research has shown gadolinium in MRI is essential to detect inner ear inflammatory lesions and the temporal bone CT scans can identify lesion extent and location (11, 12). In our case, we found fistulae in both the basal turn of the cochlea and the horizontal semicircular canal through the temporal bone CT scans. This provides an important basis for us to quickly find the lesion site during the operation. We did find fistulae in both the basal turn of the cochlea and the horizontal semicircular canal during the surgery. H&E staining results of biopsy specimen showed the fistulae were filled with inflammatory granulation tissue and cholesterol clefts, indicating the patient is in the fibrosis stage of suppurative labyrinthitis (13). It is assumed that close contact of the infected granulation tissue and the underlying perilymph play a crucial role in the occurrence of physiopathological process (14, 15). However, there is no concrete and direct evidence of inflammation occurring during the period of suppurative labyrinthitis, and the studies of inflammatory response kinetics within the human inner ear are still limited (11). If we better understand the inflammatory process and its course, we can provide personalized treatments through identifying the type and the location of lesions. On 3 months of follow-up, our patient was released from vertigo after the surgery. We assumed that her vestibular symptoms were ameliorated through the process of vestibular functional compensation. Indeed, there is a spontaneous functional recovery because of neuronal and behavioral plasticity. For this reason, the intrinsic plasticity of the nervous system to reorganize may overcome the damages of the peripheral vestibular system, leading to a mitigation of vestibular symptoms (16). However, we found there was no improvement in hearing after surgery, suggesting once the inflammatory process developed into the inner ear, it resulted into an inevitable cell damage process (3). Thus, the hearing loss was already established when the patient was diagnosed with suppurative labyrinthitis. Regrettably, the patient missed the best time for diagnosis and treatments.

Early diagnosis and treatments of suppurative labyrinthitis are crucial to minimize the morbidity and mortality, and the doctor should be suspicious of this kind of disease when there are typical symptoms at present (15, 17). The decrease in morbidity and mortality may be attributable to advances in critical care, further studies on the mechanisms of inflammation, improvements in surgical techniques, close operation among clinics, and early referral of patients to otolaryngology.
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