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ABSTRACT

Glomus tympanicum is a tumor classified as a paraganglioma. We report a case of a 66-year-old female with two middle ear pathologies: an incidental finding of a glomus tympanicum during stapedotomy surgery for otosclerosis.
Keywords

Glomus tympanicum; Otosclerosis; Paraganglioma; Stapedotomy.

INTRODUCTION

P

aragangliomas are benign tumors of neural crest origin arising
from paraganglia (glomus body) cells and occur most often
in the temporal bone and neck. They are referred to according
to their site of origin in the glomus jugular, tympanicum, carotid body, or vagale. Glomus tympanicum (GT) is highly vascular
tumor and arises from the paraganglia of the middle ear usually
originating along the tympanic (Jacobson’s) or auricular (Arnold’s)
nerves. Glomus that arise from the Jacobson nerve originate at the
cochlear promontory and surgical treatment is the treatment of
choice. It is the most common primary neoplasm of the middle
ear, and the second most common tumor of the temporal bone.1
Early stage paragangliomas present with symptoms related to the involvement of the middle ear. Unilateral pulsatile tinnitus and conductive hearing loss due to its highly vascular nature
and mass effect in the middle ear are usually present. Glomus tympanicum is seen as a retrotympanic red mass on the promontory.2
On high resolution computed tomography of the temporal bone, glomus tympanicum are seen as a soft tissue mass confined to the middle ear centered either over the promontory, the
hypotympanum, or both,2 and there may be bony destruction and
erosion. Magnetic resonance imaging (MRI) is usually better than

computerized tomography (CT) for delineating tumor edges and
intracranial extent.3
The management involves a particular challenge because
of the hypervascular nature. The therapeutic goal is to control the
disease with minimal resulting morbility.2
CASE REPORT

The following case report description was authorized by the patient. We present the case of a 66-year-old female patient presented
to us with a history of progressive, diminished, left-sided hearing
of more than 20-years. There was no history of ear discharge, ear
pain, or any other symptoms.
Clinical examination revealed a normal external ear canal and healthy tympanic membrane bilaterally. Turning fork test
revealed a conductive hearing loss of the left ear. Pure tone audiometry revealed a mild to severe mixed hearing loss pattern mainly
conductive, in the left ear (Figure 1).
The patient was sent for CT of the temporal bone in
which initially no abnormalities where found. The original diagnosis that was made was otosclerosis versus ossicular chain disruption based upon history and pure tone audiometry. The patient
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Figure 1. Pure Tone Audiometry. Mild to Severe Mixed Hearing Loss

Figure 2. Tumor Composed of Ccuboidal Cells with Minimal Salt and Pepper Chromatid Atypia.The Tumor Nests are Separated by
Thin Wall Blood Vessels.The Chief Cells are Small with Basophilic Cytoplasm and have Round, Granular Nuclei. A and B: Hematoxylin
Eosin Stain 10x and 40x respectively, C: Chromogranin 40x

B

A

was considered candidate for stapedotomy. During the procedure,
we found a highly vascular mass originating from the promontory
with a size of 6 mm. The stapedotomy was paused, and we began
the resection using blue laser (2.0 VAT). The mass was completely
removed and was sent to pathology to assess the histological nature. The pathology report confirmed a glomus tympanicum (Figure 2). The initial CT scan was then revised and demonstrated a
soft tissue density mass occupying the middle ear originating from

Figure 3. Temporal CT Scan Showing (A) The Left Middle Ear Space Partially Accupied
by a Soft Tissue Density Mass Originating from the Promontory (red arrow) and (B) The
Abscense of this Mass after Laser Resection One -Year after with Adequate Prothesis
Position (red arrorw)

C

the promontory (Figure 3). One-year CT follow-up shows absence
of the glomus tympanicum recurrence, with prothesis in adequate
position and with an improvement on air conduction hearing
thresholds.
Figure 2 shows tumor composed of cuboidal cells with
minimal salt and pepper chromatid atypia. The tumor nests are
separated by thin wall blood vessels. The chief cells are small with
basophilic cytoplasm and have round, granular nuclei. A and B: hematoxylin eosin stain 10× and 40× respectively, C: chromogranin
40×.
DISCUSSION AND CONCLUSION

Paragangliomas in the head and neck can be differentiated into cervical paragangliomas a temporal bone paragangliomas. The cervical group includes carotid body tumors and glomus vagale tumors,
while the jugulo tympanic comprises glomus jugulare and glomus
tympanicum tumors. Glomus tympanicum tumors are more common than glomus jugulare tumors.4

A

2

B

Patients present with complaints of pulsatile tinnitus
(81.4%), subjective hearing loss (77.1%), and aural fullness (70.2%),
otalgia is uncommon.5
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A histologic analysis of glomus tympanicum tumors reveals many similarities to paragangliomas that occur elsewhere in
the body. Tumors are solid and encapsulated, and microscopically
there are conglomerations of chief cells surrounded by sustentacular cells and an extensive capillary network that creates a reticular
appearance. Chief cells are characterized by a polyhedral shape,
roundnuclei, and eosinophilic cytoplasm that can contain granular
structures.6
Surgery remains the only option for definitive tumor
management. Tumor diagnosis begins clinically with the visualization of a red mass behind the intact ear drum, but computed
tomography and MRI have become essential for identifying the
tumor origin and defining the extent of the disease.7
Neurosecretory function in glomus tympanicum tumors
is rare, but screening for functional tumors remains an important part of tumor management.8 Despite being prone to locally
aggressive behavior, they are benign histologically. Malignancy is
identified in 5% of temporal bone paragangliomas.9 The evident
association of some glomus tumors to a genetic origin may also
have implications on its malignant potential.10
The surgical approach should be chosen according to the
extension to surrounding structures and the size of the glomus.11
Surgery has side effects and risks like changes in taste, dizziness,
and tinnitus. Stereotactic radiation has also been described as a palliative measure for GT tumors.7
Cases of two middle ear pathologies in one symptomatic patient are not common. Even though in this particular case,
hearing loss was due to the stapes fixation, if the tumor continues
growing as usual, a progressive hearing loss could have been diagnosed posteriorly, with a completely different causal pathology.
CONSENT

The authors have received written informed consent from the
patient.
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ABSTRACT

Pinna swelling that is angiolymphoid hyperplasia is a benign lesion that needs to be discussed. Most of the time it affects the face
in that preauricular area involved, where it appears as a tiny erythematous lesion. Here we reported a case of a 24-years female
patient who presented to us at the hospital with left ear pinna swelling for 7-years.
Keywords

Pinna; Swelling; Angiolymphoid; Hyperplasia; Eosinophilia.
INTRODUCTION

A

Angiolymphoid hyperplasia with eosinophilia (ALHE) is a
benign, locally proliferating lesion, which usually affects middle-aged women. Which most of the time affects the preauricular
area and scalp. Other common sites include oral mucosa, pharynx,
and orbit lesions present as an erythematous and hyperpigmented
lesions. ALHE is a rare benign tumor which is clinically manifested
by the presence of dermal papules or nodules measuring about
2-3 cm, varying in color from light brown to pink. The lesions
occur preferentially on the face, scalp, auricular region, and neck.
There seems to be a higher incidence in females and lesions are
more common in patients aged 20-50-years. Its pathogenesis remains unknown. Some authors believe that the damage would be
due to a vascular tumor. Others claim that they could represent a
reaction to vascular tissue injuries such as skin trauma, infections
(human T-cell leukemia-lymphoma virus (HTLV) or herpes virus
8), or hormonal imbalance. Some recent studies tend to consider
it as a vascular malformation secondary to a subcutaneous arteriovenous shunt, but the hypothesis most widely accepted is that it is
a reactive vascular hyperplasia to various stimuli.

CASE REPORT

A twenty-four-year-old female patient reported to our ear, nose and
throat (ENT) hospital out-patient department (OPD) with chief
complaints of left pinna swelling since 7-years. and intermittent
itching present over pinna swelling with getting relieved on medications and topical application of steroids. Initially, swelling was
very small started as papule 7-years back gradually it gets increased
to present size. The patient visited many general practitioners for
the swelling but after giving primary treatment of medications and
steroid ointment for applications swelling get regressed for some
time but later on it recurs. Therefore, on detailed history no history
of ear trauma, no history of ear discharge, and no history of any
previous ear surgery on the left ear. No history of diabetes mellitus (DM), no history of hypertension (HT), and no history of any
known communicable disease.
In the past, the patient had taken antihistamines, anti-inflammatory drugs, and steroids for a few weeks to relieve the swelling, yet it had not decreased in scale.
On palpation tenderness, the swelling was approximately
3 cm×3 cm in size, soft in consistency, and reddish in color, as
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shown in Figure 1. The swelling spreads to the postural area and to
the external auditory canal; there is no bleeding when touched, and
the swelling is not fixed to the underlying structure. On palpations,
pulsation is felt. There were no palpable lymph nodes in the cervical region, as well as in the preauricular and postauricular areas.
Figure 1. Showing External Auditory Canal Swelling

mation and intracranial communication of this swelling. CTA is
used to rule out any possible interaction between brain and swelling.
The arterial phase shows no obvious feeders within swelling while the venous phase shows the venous draining channels
venules into the left external jugular vein.
Since the results of the fine needle aspiration cytology
were inconclusive, we performed a punch biopsy of the swelling,
which revealed Angiolymphoid hyperplasia with eosinophilia of
the ear (Figure 3).
Figure 3. A and B Showing Blood Vessels Endothelial Proliferation with Eosinophilia

Endoscopic examination of the left ear revealed a swelling in the conchal region that extended a few millimetres into the
external auditory canal, but the tympanic membrane of the left ear
was normal, as shown in Figure 2.
Figure 2. Endoscopic Picture of Left Tympanic Membrane

We advised the patient to have the swelling surgically removed after checking all of the blood tests and histopathology
reports and explaining all of the complications and chances of
the swelling returning after excision. Since the patient refused to
undergo surgery, we recommended a different course of treatment
i.e., pulsed dye laser therapy, which she accepted. She has taken
it as 15 mm circular beam for every 2-months for 3 settings in
6-months where the swelling gets regressed in size but not fully.
The patient was pleased with it and has been following-up with it
for the last two years with good results.
DISCUSSION

We recommended fine needle aspiration cytology
(FNAC) of the swelling after a thorough examination. All routine
blood investigations of the patients done for the surgical purpose
required under general anesthesia revealed haemoglobin (HB) of
11 gm/dL and eosinophil count raised above normal range by 7%/
cumm. 800 UI/mL IgE level raised Blood sugar 100 mg/dL, blood
urea 20 mg/dL, Sr creatine 1.0 mg/dL, Hepatitis B Surface Antigen (HBsAg) test non-reactive, human immunodeficiency virus
(HIV) test non-reactive, and blood group rhesus (RhB) positive.
The reports of electrocardiogram (ECG), 2D echocardiography
(2DECHO), and X-ray chest post-eroanterior (PA) view were all
normal.
Computerized tomography angiography (CTA) of this
swelling revealed a soft density lesion measuring 4 cm×3 cm in
preauricular, infra-auricular, and extending to the external auditory
canal, triggering luminal stenosis of the left ear’s external auditory
canal. CTA was performed to rule out any arteriovenous malfor5

Angiolymphoid hyperplasia with eosinophilia first time described
by Wells et al.1 The tumor is characterized by the proliferation of
blood vessels lined by plump endothelial cells and admixed with
a dense inflammatory infiltrate of lymphocytes, eosinophils, and
mast cells. Weiss and Enzinger argued with the name of the diseases, for they wanted to differentiate the lesion from the malignant
vascular tumor, epitheloid hemangioendothelioma. For this, they
introduced the term epithelioid hemangioma (EH) in 1982.2
The argument that ALHE/EH may represent a monoclonal T-cell process which is supported insome cases.3 In 2015,
statistical analysis yielded no sex 908 patients.4 Over fifty percent
of the patients presented with a single lesion and the most common locations were the ear, and preauricular area, faces, and scalp.
Considering age, statistics have shown a wide prevalence range
(0.7-months to 91-years) and the mean age of presentation was
37.6-years.
According to the literature ALHE is a benign, locally proliferating lesion, which usually affects middle-aged women
and tends to have affects the periauricular area and scalp. Other
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common involved areas are oral mucous membranes, pharynx,
and orbit4 lesion present as anerythematous and hyperpigmented
lesion.2,3 The nodules are normally 2 to 3 cm in diameter, with
rare cases of larger and deeper neoplasms.2,3 It is unclear whether
ALHE is a reactive or neoplastic disease.4 In its active phase, it can
be misdiagnosed as an angiosarcoma; however, eosinophilia is not
a usual feature of malignant angiosarcoma.5

FUNDING

The main differential diagnosis of ALHE was put forward as Kimura’s disease.5 These two conditions are histologically
described as lymphoid infiltration, vascular proliferation, and tissue
eosinophilia. However, the clinical appearance of Kimura’s disease
is consistent with subcutaneous swelling and may not involve erythematous papules or nodules.5,6

CONSENT

Angiolymphoid hyperplasia with eosinophilia may also be
confused with lymphomatoid papulosis, which is a form of primary cutaneous CD30+ T-cell lymph proliferative disorder.7

The authors declare that they have no conflicts of interest.

Few theories suggest ALHE may occur due to insect bite,
injury, and administration of tetanus injection.8

1. Wells GC, Whimster IW. Subcutaneous angiolymphoid hyperplasia with eosinophilia. Br J Dermatol. 1969; 81(1): 1-14. doi:
10.1111/j.1365-2133.1969.tb15914.x

No definitive treatment is reported for this condition.
Complete excision can be curative, but recurrences are common.
Moh’s micrographic surgery with excision of abnormal vessels at
the base of the lesion may be more effective in reducing recurrences.3 Intraregional injections of corticosteroids, interferon α-2a, and
cytotoxic agent’s are effective.2 Other methods of treatment used
for such cases are cryotherapy, laser treatment with carbon dioxide,
and pulse dye.2
The laser treatment is given for the Vasoformative component of the disease. There are almost many chances of recurrence in such diseases when existed with Kimura disease, we have
to excise by surgery and followed by the full thickness skin graft.9
Though this lesion described in previous study as presentation to the head and neck and few cases of ear presentation,
this case is different as its present at external auditory canal opening with diffuse base and spread to postauricualr region few millimeter deep to skin extending towards the tympanic membrane. Its
clinically different with previous case reported findings.
CONCLUSION

This type of lesion is very uncommon in the presentation to the
ear. What is distinctive to this case is the external appearance and
site to the pinna and external ear and high-levels of immunoglobulin E (IgE) and eosinophilia. Taking into consideration the highly
aggressive and cosmetically destructive nature of the disease, more
progress should be targeted towards creating a standardized and
effective therapeutic approach that could help physicians treat such
a recurring disease.
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ABSTRACT
Aim

This study was performed to investigate the effectiveness of two endoscopic techniques for transsexual females.
Method

Web of Science, Google Scholar, and PubMed databases were searched for studies suitable for inclusion in this meta-analysis.
Studies in which Wendler’s glottoplasty or laser-assisted voice adjustment were analysed for the data criteria. Studies which included pre-operative and post-operative fundamentals frequency values were selected. Five articles were included in the present
study (total of 94 cases). As dependent groups were used in these studies, standardized mean differences were obtained using a
random effect model. Analyses were performed using the meta for package for the R-statistical program.
Results

Standardized mean values before and after operations were very different and post-operative mean values were significantly higher
than the pre-operative mean values.
Conclusion

Endolaryngeal surgical techniques are valuable for pitch elevation.
Keywords

Transgender; Phonosurgery; Voice; Gender and the voice; Endoscopy US version.
INTRODUCTION

T

ranssexualism is a complex condition characterized by inconsistency between psychological and anatomical gender, and
may lead to serious stress in the event of gender dysphoria.1-3 Individuals can undergo a series of surgeries and hormone therapy to
change their gender characteristics.4 The voice is not only a means
of communication, but is also important in the psychological perception of gender, being accepted as a secondary sexual characteristic.5-7
The fundamental frequency (F0) is the main parameter
responsible the perceived gender of the voice, and is related to the

length, mass, and stiffness of the vocal folds.8-10 Adult male and
female F0 ranges from 80-165 Hz and 145-275 Hz,11 respectively.
Thus, there is an overlap in the range 145-165 Hz,11-14 in which
other parameters should be added to determine voice gender; intonation is also important tin this regard.15 Unlike transsexual males,
transsexual females do not achieve satisfactory F0 values with hormone therapy.12,16,17 Therefore, phonosurgery and voice therapy
are suitable options for these patients.18 The main advantage of
voice therapy is that it can address parameters other than the F0.19
However, laughing, crying, coughing, and other situations where
voluntary control is lost can be unpleasant for patients. Phonosurgical options include cricothyroid approximation (CTA), laser
assisted voice adjustment, and Wendler’s glottoplasty.18 CTA was

cc Copyright 2021 by Saltürk Z. This is an open-access article distributed under Creative Commons Attribution 4.0 International License (CC BY 4.0), which
allows to copy, redistribute, remix, transform, and reproduce in any medium or format, even commercially, provided the original work is properly cited.
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the first of these methods to be introduced, and has been used to
achieve the desired feminine voice in many cases. However, it may
not always able to create a voice that is sufficiently feminine.20-22

the inclusion criteria. A third referee then checked the articles
nominated for inclusion. Forty-nine studies were identified.
Forty studies were related to surgical techniques, but only
those reporting endoscopic surgery and providing F0 values before and after surgery were included. Nine articles were identified
that matched these criteria; three provided the complete data set,
so we could calculate correlation coefficients and mean values if
they were missing. One article presented mean values but no correlation coefficients, so these were obtained from the authors by
e-mail. The entire data set for one article was obtained from the
authors by e-mail and all relevant calculations were performed.
Thus, five articles were finally included in the present study (total
of 94 cases; Table 1. As dependent groups were used in these studies, standardized mean differences were obtained using a random
effect model. Analyses were performed using the metafor package
for the R statistical program (R Development Core Team, Vienna,
Austria).

This study was performed to investigate the effectiveness
of two endoscopic techniques for transsexual females.
MATERIALS AND METHODS

This study was approved by the ethical committee of Cemil Tascioglu City Hospital. Database search in October 2020, the Web of
Science, Google Scholar, and PubMed databases were searched for
studies suitable for inclusion in this meta-analysis.
The following keywords were searched for: “transgender”,
“transgendered”, “transgendered person”, “transgendered female”, “transsexual person”, “transsexual female gender dysphoria”, “endoscopic surgery”,
“Wendler’s glottoplasty”, “Laser-assisted voice adjustment”, “laser reduction
glottoplasty”, “laser-assisted pitch raising”, “pitch raising surgery” and “fundamental frequency”.

RESULTS

Kocak et al23 described cases of CTA at least 12-months before
laser reduction glottoplasty, although three patients were not transsexual. Orloff et al24 included previously operated patients. Yılmaz
et al25 reported 27 cases, including 21 transsexual patients.

Data Analysis

Two independent referees reviewed the articles in accordance with

Table 1. Pre-operative and Post-operative Fundamental Frequencies of the Studies
Authors

Technique

Orloff et al24

Laser-assisted voice adjustment

N

Pre-operative
F0

SD

Post-operative
F0

SD

Correlation
Co-efficient

31

141,94

38,89

167,88

35,69

0,65

23

CTA+laser reduction glottoplasti

6

158,33

12,14

203,50

13,34

0,93

25

Wendler’s glottoplasty

27

152

12

195

14

0,42

26

Casado et al

Wendler’s glottoplasty

10

137,32

9,81

243,22

18.35

0,71

5

Wendler’s glottoplasty

20

143,64

18,47

229,66

55,05

-0.21

Kocak et al

Yılmaz et al

Paltura et al

Fo: Fundamental frequency, SD: standard deviation, CTA: cricothyroid approximation

Figure 1. Forest Plot
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Figure 2. Forest Plot for Wendler’s Glottoplasty

As shown by the forest plot in Figure 1, the study performed by Orloff et al24 had the greatest contribution to the meta-analysis. The general effect range did not include 0 (zero) so
the general effect was statistically significant. Standardized mean
values before and after operations were very different and post-operative mean values were significantly higher than the pre-operative
mean values.
Figure 2 shows a forest plot for Wendler’s glottoplasty.
The general effect range did not include 0 (zero) so the general
effect was statistically significant. Standardized mean values before
and after operations were very different and post-operative mean
values were significantly higher than the pre-operative mean values.
DISCUSSION AND CONCLUSION

The voice is a major facet of human identity, particularly with respect to the perception of gender. Therefore, an appropriate voice
is of special importance in transgender individuals to avoid psychosocial problems.4 The production of a feminine voice requires
coordination of respiration, vibration, resonation, and articulation,
where these aspects are controlled by feedback mechanisms.27 For
voice feminization, retraining of phonophysiological mechanisms
and phonatory patterns is needed.
Pitch raising surgical procedures alter vocal fold tension,
length, and mass.28 Laser-assisted voice adjustment and Wendler’s
glottoplasty, two commonly used methods, are both performed endoscopically.
To our knowledge, this is the third meta-analysis of the
English literature on pitch raising surgery in male to female transsexuals, after the studies of Schwarz et al16 and Song et al.18 Similar
to these previous studies, we were also unable to find any randomized controlled trials, but we did find four prospective studies.5,23,26 Unlike these studies, we did not include procedures that
Systematic Review | Volume 7 | Number 1|
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were not performed endoscopically. All of the studies reported
significant pitch elevation in their patients.5,23-26
Although CTA is accepted as a form of pitch raising surgery, it is not a true voice feminization surgery because there are no
morphological or physiological changes; it only causes a persistent
cricothyroid muscle response.24 In addition, CTA does not change
the acoustic tube dimensions, which are different between males
and females; moreover, tension after CTA is high after surgery but
decreases over time.23,29-31 Mora et al22 compared CTA and glottoplasty, and concluded that glottoplasty led to a greater and more
persistent F0 increase. Kocak et al23 performed laser reduction
glottoplasty as corrective surgery in cases of CTA failure.
Endolaryngeal procedures affect the vibration length,
mass, and tension of the vocal folds. Paltura et al5 reported that
the vocal fold dimensions after Wendler’s glottoplasty are closely
related to the postoperative F0 value. They also emphasized that an
increase in F0 alone was not sufficient for the voice to be perceived
as female, and that formant frequencies had an influence on voice
gender perception. Their results showed that F1, F3, and F4 were
significantly higher after surgery in comparison to the preoperative
values.5
Yılmaz et al26 analyzed voice handicap index (VHI) scores
and found that patients’ emotional distress as it pertained to the
voice decreased after surgery; but functional scores increased. They
suggested that increased functional VHI score could be attributable to need for increased subglottic pressure required to phonate.
However, they emphasized that the vocal range was permanently
decreased, while the phonatory effort required for vocalization was
increased, such that voice therapy is still needed to ensure that the
preoperative voice loudness is retained. As surgery can cause problems in singers and voice professionals, voice therapy may be more
suitable in such individuals.

10

PUBLISHERS

Otolaryngol Open J. 2021; 7(1): 8-12. doi: 10.17140/OTLOJ-7-164

The main limitations of our meta-analysis were the small
number of studies included and the heterogeneity of the analyzed
data. Two studies included female patients with hormone disorders
and ambiguous genitalia.23,25 Orloff et al24 included patients who
had previously undergone various different surgeries, while Kocak
et al23 included patients who had CTA. Also, none of the studies
used a randomized controlled design, while only Paltura et al5 included a control group. Voice therapy was applied in all patients in
the studies of Kocak et al23 and Casado et al26 but in none of those
in the studies of Yılmaz et al25 and Paltura et al.5 Due to the paucity
of studies, we could not statistically compare the two techniques.
Also, as the authors used different selfreport instruments, it was
not possible to analyze quality of life after treatment.
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