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Abstract
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OBJECTIVE: Acromegaly is a rare disease, which symptoms are caused by excess
secretion of a growth hormone (GH) from the anterior pituitary benign tumor
– adenoma. Authors present an evaluation of computed tomography (CT) and
magnetic resonance (MR) images of temporal bone and paranasal sinuses of
patients with acromegaly.
CONCLUSIONS: 1. In all patients with acromegaly, morphological changes in
paranasal sinuses were shown. They were mostly pronounced within the maxillary sinuses including the mucosa thickening up to 6 mm and encysted fluid
occurrence. 2. CT of temporal bone did not reveal structural changes of internal
and median ear. 3. There is a need for further studies on hearing impairment in
patients with acromegaly.

INTRODUCTION
Acromegaly is characterized by enhanced skeletal growth and soft-tissue enlargement, usually
caused by a pituitary tumor that produces growth
hormone (GH) in excess. It is a disease occurring
usually after the completion of growth. The stimulatory effect of GH on bone formation and soft tissues influences the function of many organs and
systems (Zalesska-Kręcicka et al. 2006; Nabarro
2006; Molitch 1992; Rajasoorya et al. 1994; Bolanowski et al. 2006). There are described changes
in peri-nasal sinuses as frontal sinuses magnification, polyps in sinuses and nasal cave. They can

be found in endoscopic examination, computed
tomography (CT) or magnetic resonance (MR)
imaging or intraoperatively (Zalesska-Kręcicka et
al. 2006; Wani et al. 2001; Cooke & Hadley 1991;
Beahm et al. 1990; Branstetter & Weissman 2005).
Correlation between acromegaly and otosclerosis
is possible. There are reports about conductive
or mixed hearing lesion in acromegalic patients
(Zalesska-Kręcicka et al. 2006; Graham & Brackmann 1978; Doig & Gatehouse 1984). In the literature one can find hypothesis, that sensoneural
hearing lesion can be caused by bone hypertrophy
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and pression on the acoustic nerve (Zalesska-Kręcicka
et al. 2006; Graham & Brackmann 1978; Doig & Gatehouse 1984).
The aim of the study was to evaluate CT images of
the temporal bone and hearing and balance organ, and
to evaluate MR ones of paranasal sinuses – their size
and changes in mucosa.

MATERIAL AND METHODS
Standard MR of brain (follow-up examination of pituitary gland) widened on paranasal sinuses was carried
out in 10 patients suffering from acromegaly: 5 women,
5 men, mean age 49.6 years (range 31–71 years). The
shortest duration of disease was 2 years and the longest 32 years, mean value 10.3 years. Examined patients
were both: cured, with well controlled level of GH secretion and patients in active stadium of disease. All but
one patient were operated using the transsphenoidal
approach. Patients generally complained about nasal
obturation and headaches.
In 4 subjects, whose audiologic examinations have
shown more advanced disorders, CT of temporal bone
was carried out. Sphenoid sinus MR was not evaluated
because of postoperative changes.

RESULTS
There were no pathologic findings in temporal bone
or structures of middle and inner ear in the evaluation
of CT imaging (Figures 1 and 2). In MR T2-weighted
images of paranasal sinuses changes of mucosa and
sinuses size were observed (Figure 3). The most occur-

ring finding was a thickening of the mucosa. Cysts and
free fluid were also present. Changes were bilateral,
localized in all sinuses in almost all of the patients. The
sphenoidal sinus was not evaluated, because of operative approach to pituitary gland tumors through sphenoid sinus. Different postoperative time period and
implementation of different fillings in the sphenoid
sinus made the evaluation and comparison of changes
in sinuses complicated or even impossible (Figure 4). It
is worth to noticing that frontal sinus is often magnified
to even 105 mm. The results of examinations are shown
in Table 1. Proper mucosa thickness was admitted as
lower or equal to 1 mm.
Thickening of the sinuses mucosa up to 6 mm was
observed in all patients except one in which normal
mucosa thickness was found in the frontal sinus. In four
patients encysted fluid in maxillary sinuses was present: in three patients unilateral, in one patient bilateral.
In one subject encysted fluid was notable in ethmoidal
sinuses. Free fluid appeared in maxillary sinus of one
patient.

DISCUSSION
There is only few reports of laryngological disorders
and dysfunctions in acromegalic patients except for
quite numerous publications from anesthesiology and
intensive care, concerning changes in upper respiratory
tract and connected difficulties with intubation in them
(Goldhill et al. 1982). In several reports sensorineural,
conductive and mixed hearing disorders are described.
Some authors indicate possible connection between
acromegaly and otosclerosis (Graham & Brackmann

Tab. 1. Findings of sinuses pathologies in MR images.
No

Maximal mucosa thickness (mm)
Patient Age (years) / duration
Operated Right maxillary Left maxillary
Ethmoidal
(sex)
of disease (years)
Frontal sinuses
sinus
sinus
sinuses

Frontal sinus diameters (mm)
Sagital

Coronal

Transversal

1

AW (m)

31 / 2

yes 2×

2.5

2.5

2.5

2.5

25

58

68

2

HC (f )

55 / 32

yes

3 + encysted
fluid 8×14

5

3

<1

15

30

53

3

JK (f )

54 / 2

yes

2.5

3 + encysted
fluid 8×10

2.5

3

12

27

40

4

WK (m)

59 / 4

yes

6

3

2.5

2

20

21

87

5

AK (m)

47 / 7

yes

3.5

2.5

2

2

19

35

52

6

MB(f )

62 / 15

yes

1.5

22

58

105

7

AK (m)

50 / 13

yes 2×

4

5

2

1

20

57

33

8

AK (f )

34 / 6

yes 2×

4

4

2

1.5

10

15

28

9

FS (m)

54 / 2

yes

3 + encysted
fluid 15×20

3

2.5

1

60

30

15

10

AP (f )

71 / 20

no

3

Full of fluid

3

3

10

24

65

3 + encysted 3 + encysted 3+ encysted
fluid 15×25 fluid 10×10 fluid 6×1.2

m-male, f-female
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Fig. 1. ”Ice cream corner” - typical, physiologic picture of middle ear
and ossicles. Without any pathological findings.

a

d

Fig. 2. Image on cochlea level. Without pathological findings.

b

e

c

f

Fig. 3. MR images of examined patients. a. Enlarged frontal sinuses; b. Enlarged frontal sinuses; c. Fluid and thickening of mucosa in
maxillary sinuses, encysted fluid in sinuses ostia; d. Significant protuberance of the anterior wall, of the frontal sinus and fluid in ostia
region, filling material in sphenoid sinus; e. Cysts of maxillary sinuses; f. Cysts of maxillary sinuses.
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1978). In rare descriptions of otologic surgery in acromegaly patients (Meniere’s disease, cholesteatoma)
there is information about considerable thickening of
the cortical bone layer of the mastoid process, thickening of all external auditory meatus or its posterior wall
and thickening of the middle ear’s cave bone. Middle
ear’s anatomy and topography was unchanged. In an
X-ray of temporal bone in one of operated patients
with mixed and sensorineural hearing loss physiological, proper and symmetric internal auditory meatuses
were found (Graham & Brackmann 1978). In our study
no pathologic changes in temporal bone, middle and
inner ear anatomy and structure were stated. Auditory
ossicles showed proper anatomy,size and position to
each other and to oval fenestre. No stenoses in internal
auditory meatus was stated.
In intraoperative descriptions of changes in nose and
paranasal sinuses polyposis of ethmoidal sinuses were
often – 67% of patients, and in sphenoid sinus – 43%
of patients. Mucosa thickening, without polyps were
found in 21% of patients in ethmoidal sinuses and 19%
in sphenoid sinus. This changes were statistically significant in comparison with the control group. Neither
nasal caves nor maxillary sinuses showed statistically
significant changes in comparison with the control
group (Skinner & Richards 1988). In our study presence
of polyps in nasal sinuses or caves was not observed,
but changes like mucosa thickening were present in all
paranasal sinuses. The most important changes were
present in maxillary sinuses. Noticed by Skinner et al.
(1988) dependence between duration of acromegaly
and sinus changes’ intensity is confirmed in our study.
Most of patients from our study group suffer from
acromegaly over 3 years. Skinner et al. noticed more
important intensity of changes in patients suffering
longer, independent of age and level of GH (Skinner &
Richards 1988).
In patients examined using MR because of neurological indications (different than sclerosis multiplex,
which is connected with changes in paranasal sinuses)
existence of incidental changes in paranasal sinuses
in T2-weighted images was studied. Anomalies were
stated in 38% of patients. Most often changes were in
ethmoid sinus (44.8%), maxillary (38%) and sphenoid
(14%). 20% of patients had changes in more than one
sinus. This disorders had no statistical validity with ailments applied by patients except infection symptoms
in upper respiratory tract (Wani et al. 2001). The most
popular change was thickening of mucosa. Similar
studies, carried out by Patel et al. showed incidental
changes in paranasal sinuses in 49.2% of patients, where
ethmoid sinuses were most often affected, and as the
second affected were described maxillary sinuses (Patel
et al. 1996). Only in 6.3% of patients bilateral changes
were detected (Patel et al. 1996). In studies of Cooke et
al. incidental disorders were explored in 37.5% patients,
however changes in maxillary sinuses were more frequent than in ethmoid sinuses (Cooke & Hadley 1991).

Fig. 4. Example of evaluation difficulties of sphenoid sinus after
transsphenoidal hypophysectomy.

This study, evaluating changes in paranasal sinuses in
patients examined from different than ENT reasons can
be considered as a control to studied acromegaly group.
In this study the stated high traceability of changes in
paranasal sinuses can have no clinical value. However
in the group of examined acromegalic patients the
presence of changes in all patients, bilaterally, with
accompanying nasal obturation (difficulties with nasal
breathing), with headaches in some cases, seems to have
clinical value. Average rate of septal deviation in general population is between 35 to 43 percent (Teul et al.
2009; Zielnik-Jurkiewicz & Olszewska-Sosińska 2006)
and in the examined group was present in every case.
Furthermore, not meaningless is the transsphenoidal approach to hypophysectomy during acromegaly
treatment. It often results with nasal septum deviation,
what influences the air flow and circulation through
nasal caves and nasal mucosa irritating. Kurowska et al.
described case of 55 year old man suffering for acromegaly for 15 years, with a normal pituitary gland and
ectopic somatotropic pituitary adenoma revealed in the
sphenoid sinus. MR helped to prove the absence of the
connection between the tumor and the sellar pituitary
(Kurowska et al. 2008).
Despite numerous discussions concerning CT and
MR implementation in the diagnostics of paranasal
sinuses disorders (Wani et al. 2001; Beahm et al. 1990;
Patel et al. 1996) it is believed that MR is better than
CT in evaluating changes in soft tissues, especially in
differential diagnostics between malignant changes and
fluid. It ought to be reserved to the expanded diagnostic of the paranasal sinuses. CT is suitable to evaluate
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small bony changes and in qualifying for a surgery like
functional endoscopic sinus surgery (FESS) (Wani et al.
2001; Cooke & Hadley 1991; Beahm et al. 1990; Branstetter & Weissman 2005).

CONCLUSIONS
1. In all patients with acromegaly, morphological
changes in paranasal sinuses were shown. They were
mostly pronounced within the maxillary sinuses
including the mucosa thickening up to 6 mm and
encysted fluid occurrence.
2. CT of temporal bone did not reveal structural
changes of internal and median ear.
3. There is a need for further studies on hearing
impairment in patients with acromegaly.
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