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In this study, we investigated gingival enlargement in
patients with acromegaly as a component of the disease.
Eleven patients (5 males, 6 females) were evaluated.
Diagnosis was confirmed with typical clinical features
and laboratory. Oral examinations were carried out by
the same periodontist. During the examination, plaque
index, gingival index, probing pocket depths, and gin-
gival enlargement values were evaluated. Duration of
the disease was between 0.2 and 13 yr. Seven patients
had pituitary macroadenomas and four had microade-
nomas during their initial diagnosis. Only one patient
was newly diagnosed. The other patients had previously
undergone surgery. Gingival enlargement was found in
eight patients. Seven patients with gingival enlargement
also had prognathism, and one patient had prognathism
associated with gingival enlargement. These findings
demonstrate that acromegaly that results in overgrowth
in various organs should be considered one of the causes
of gingival enlargement.
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Introduction

Acromegaly is a slow developing disease caused by hyper-
secretion of growth hormone (GH) and insulin-like growth
factor-1 (IGF-1). Increased morbidity and mortality asso-
ciated with the disease make early diagnosis and treatment
crucial (1). The prevalence of acromegaly has been estimated
to range from 50 to 70 cases per million persons (2). It is an
insidious disorder that most commonly occurs between the
third and fifth decades (3), and with equal frequency in men
and women (4).

The major viscera are enlarged in acromegaly. Skin
changes are usually observed in up to 50% of patients (5). Fur-
thermore, some changes appear in the oral cavity; the tongue,
soft palate, uvula, and pharyngeal tissues are affected (6).

The etiology of generalized gingival enlargement includes
local factors and/or systemic ones such as hormonal changes
(7) (puberty, contraceptive pills, menstruation, pregnancy,
hypothyroidism, and pituitary dysfunction), drugs (pheny-
toin, sodium valproate, cyclosporine, and nifedipine) (8–10),
neoplastic processes (11), and syndromes (7). In approx 50%
of cases, gingival enlargement is associated with extraoral
conditions (12).

As far as we know, there is no clinical investigation in the
literature that explains the relationship between acromegaly
and gingival enlargement. We therefore aimed to investigate
that association, if any.

Results

Demographic details of the patients are given in Table 1.
Of the 11 patients studied, 6 were diagnosed with mild gin-
gival enlargement, 2 with moderate gingival enlargement,
and 3 as normal. The mean age of the patients (four females,
two males) with mild gingival enlargement was 45.33 ± 7.7
yr, and the duration of the illness was 4.8 ± 3.3 yr. Of the
six patients with mild gingival enlargement, only one under-
went surgical resection; two underwent surgical resection and
octreotide therapy; one underwent surgical resection and
radiotherapy; one underwent surgical resection, octreotide
treatment, and radiotherapy; and one received no treatment.

Two patients having moderate gingival enlargement were
male. The mean age of these patients was 42 ± 19.7 yr, and
the duration of illness was 8 ± 7.07 yr. Both cases with mod-
erate gingival enlargement underwent surgical resection and
one was additionally treated with octreotide.

The mean age of the patients without gingival enlarge-
ment (two males, one female) was 44 ± 2 yr and the duration
of illness was 3.6 ± 2 yr. Of the three cases with no gingival
disease, two underwent only surgical resection, and one
underwent surgical resection, octreotide treatment, and radio-
therapy.

Organ and tissue changes in all patients were evaluated.
Two of six patients with mild gingival enlargement also had
cardiomegaly, three had hepatomegaly, three had goiter,
five had skin changes, and four had prognathism (Table 2).

Neither cardiomegaly nor hepatomegaly was observed
in three normal gingival patients, but one of them had goiter,
two had prognathism, and all had skin changes. Hepatome-
galy was found in one of the two patients with moderate



Gingival Enlargement in Acromegaly / Çapoglu et al.208 Endocrine

gingival enlargement and cardiomegaly in the other, and
both had prognathism, goiter, and skin changes.

Discussion

Acromegaly is an uncommon, slowly progressive, and
insidious disease, but untreated acromegaly decreases life
expectancy (2). The natural history of acromegaly is char-
acterized by chronic progressive disability and a shortened
life-span (13).

Skin changes have been described in up to 50% of patients
with active acromegaly and are characterized by the pres-
ence of new, simple skin tag acrochordons (5). The tongue,
soft palate, uvula, and pharyngeal tissues are also affected
in acromegaly (6). We are not aware of any clinical inves-
tigation that points out the relationship between gingival
enlargement and acromegaly. There is only a case report in
the literature that presents a patient with acromegaly with
hypertricosis and gingival enlargement (14).

Differences between severity and extent of gingival en-
largement may be owing to a number of local and systemic
factors, such as plaque, hormonal changes, drug ingestion,
and heredity influencing gingival overgrowth. Mild and mod-
erate increases in gingival bulk are relatively common, but
massive gingival enlargement with associated bone resorp-
tion is rare (15).

We aimed to investigate whether there is any relationship
between acromegaly and gingival enlargement in patients
with acromegaly leading to overgrowth of various organs
and tissues. Eleven cases with acromegaly were evaluated
and six with mild and two with moderate gingival enlarge-
ment were observed. Massive gingival enlargement was not
found. While mild enlargement occurred mostly in female
patients, two patients with moderate enlargement were male.
Two of the three patients without gingival enlargement were
male and one was female.

Patients with acromegaly have a gradual progression of
symptoms and signs, so the diagnosis is often delayed for

Table 1
Demographic Characteristics of Patientsa

Age PPD GH IGF-1
Patient no. (yr)/sex AD Treatment GI/PI mean (mm) (µg/L) (U/mL) Tumor

1 28/F 3 S + RT Moderate 6.9 3.8 4.5 Macroadenoma
2 35/M 0.2 — Mild 3.2 17.4 11.6 Macroadenoma
3 36/M 4 S + RT Mild 3.6 6.2 4.3 Macroadenoma
4 52/F 8 S + O Mild 3.0 4.2 3.7 Macroadenoma
5 46/M 6 S + RT + O None 2.0 1.8 2.1 Microadenoma
6 49/F 7 S + RT + O Mild 1.8 3.6 1.6 Macroadenoma
7 56/F 13 S + O Moderate 5.4 6.4 3.3 Macroadenoma
8 51/M 8 S + O Mild 3.0 4.7 2.8 Macroadenoma
9 44/F 2 S None 2.1 1.4 1.2 Microadenoma

10 42/F 3 S None 2.0 1.2 1.3 Microadenoma
11 49/M 2 S Mild 3.5 1.7 1.5 Microadenoma

aAD, acromegaly duration; GI, gingival index; PI, plaque index; PPD, probing pocket depth.

Table 2
Changes in Tissue and Organs

Age
(yr)/sex PI Cardiomegaly Hepatomegaly Goiter Skin changes Prognathism

28/F Moderate − − + + +
35/M Mild − − − + −
36/M Mild − − + + +
52/F Mild + + − + +
46/M None − − + + +
49/F Mild − + + + +
56/F Moderate + + + + +
51/M Mild + + + + +
44/F None − − − − −
42/F None − − − + +
49/M Mild − − − − −
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many years. We determined that mild gingival enlargement
occurred after 4.8 ± 3.3 yr, and moderate enlargement
occurred after 8 ± 7.07 yr from beginning of the disease.

Gingival enlargement was diagnosed as moderate in two
and mild in five cases with macroadenoma. On the other
hand, while mild gingival enlargement was found in one of
four patients with microadenoma. Gingiva was found to be
normal in three patients with microadenoma.

Two male patients with moderate gingival enlargement
were under age 40. It is known that younger patients tend to
have more aggressive tumors, and clinical acromegaly devel-
ops relatively rapidly, whereas in older patients the clinical
features more often develop insidiously over many years (13).

Macroadenoma was determined in two patients having
moderate gingival enlargement, with high GH and IGF-1
levels. Surgical treatment was performed in both patients.
In addition, one received radiotherapy and the other octre-
otide. In five of six patients with mild gingival enlargement,
macroadenoma was observed. While GH values were high
in five of these patients, IGF-1 levels were normal in three
of six patients. The discordance between GH and IGF-1 mea-
surements is an important consideration in the diagnosis of
acromegaly and in following up response to treatment (16).
Elevated serum GH concentrations are associated with an
increased IGF-1 level (17), but the converse is not always
true (18).

Gingival enlargement consists of two components: a pri-
mary or basic enlargement of connective tissue and epithe-
lium and a secondary complicating inflammatory component.
The lesions of gingival enlargement are slow growing and
usually painless. Lesions that are relatively firm, resilient,
and pink have a greater fibrotic component, with abundance
of fibroblasts and collagen fibers (19). Since the action of
GH on connective tissue and most of the growth-promoting
actions of GH are mediated by IGF-1, there is always a sig-
nificant correlation between basal propetide of type III pro-
collagen (PIIIP) and plasma IGF-1 levels (18).

Gingival enlargement is a well-described oral side effect
of some drug therapies (20). In general, the enlargement
develops within a few months of the commencement of
drug therapy, is usually generalized (21), and is only partly
associated with poor oral hygiene and local plaque accu-
mulation (22). In our study, the relationship between gin-
gival enlargement and duration of illness was established.
Although one case was newly diagnosed, the patient had
gingival enlargement, implying that gingival enlargement
might appear in the early phase of acromegaly.

Our cases were also evaluated for an association between
gingival enlargement and organ and tissue changes. Gin-
gival enlargement appeared to be mild in two and moder-
ate in one case of cardiomegaly. The common features of
these three cases were that the patients were over age 50 and
received octreotide treatment as well as surgery. Sympto-
matic cardiac disease is observed in 15–20% of patients with
acromegaly (23). Furthermore, nodular and diffuse goiter

has been reported in 10–40% of patients with acromegaly (3).
Goiter was observed in six of our patients. Of these patients,
three had mild gingival enlargement, two had moderate,
and one was found as normal. The fact that the eastern part
of Turkey is an endemic goiter region might be the rea-
son for the high number of goiter cases (24). On the other
hand, gingival enlargement was found to be moderate in one,
mild in three, and absent in one case with hepatomegaly.
Skin changes have been described in up to 50% of patients
with active acromegaly (5). In our study, skin changes were
observed in eight subjects, and there was gingival enlarge-
ment in seven of them.

There was a positive correlation between free marginal
gingival thickness and acromegalic disease activity, but there
was no correlation between attached gingival thickness and
acromegalic diseases.

Our results showed a high prevalence of gingival bleed-
ing in patients. The bleeding was the most apparent feature
ofgingival inflammation, and a positive correlation appeared
between the accumulation of plaque and calculus. In addi-
tion, the occurrence of xerostomia owing to radiotherapy,
mouth breathing, and anatomic formations that increase
plaque accumulation was considered a secondary reason for
gingival bleeding. Plaque and calculus deposits, important
pathogenic factors of periodontopathy, should be removed
either with ultrasound or with hand instruments. If there
are gingival pockets, scaling or root planning should be per-
formed to remove calculus. These procedures are basic ele-
ments of periodontal treatment and are quite easy, aiming
to remove inflammatory tissue and bacterial deposits. Poor
oral hygiene as well as insufficient professional dental care
contributes to the development of periodontal diseases (25).

In view of the morbidity and, indeed, mortality arising
from undiagnosed cases, general dental practitioners and
other health care workers should routinely take note of sys-
temic as well as intraoral changes occurring in their patients.
The dentist should evaluate and maintain good oral hygiene.
Dental visits should be made at least twice a year. How-
ever, in the absence of effective oral hygiene, nonsurgical
periodontal therapy only retards the progression of destruc-
tive periodontitis. It has also been reported that oral hygiene
of the patient influences the tissue and may partly mask the
response caused by scaling (26).

In conclusion, apart from the other local and systemic
factors and usage of certain drugs such as cyclosporine, phe-
nytoin, and calcium channel blocking agents, acromegaly
is also responsible for gingival enlargement.

Materials and Methods

Subjects

Eleven patients (five males and six females; age: 44.36
± 8.45 yr) were studied. Acromegaly was previously diag-
nosed by their typical clinical features and confirmed by
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failure to suppress GH below 2 µg/L after a 100-g oral glu-
cose load.

During the initial diagnosis, seven patients had a pitu-
itary macroadenoma and four patients had microadenoma.
Duration of the disease in the patients was changed between
0.2 and 13 yr. One patient was recently diagnosed and had
never been treated for acromegaly before. Ten patients under-
went surgery, and the tumor could not be completely removed
in five of them, so the disease could not be controlled. There-
fore, they all received octreotide, a somatostatin analog,
while only four were treated with radiotherapy.

The main anthropometric and clinical characteristics of
the patients studied are given in Table 1. All periodontal clin-
ical evaluations were performed in the Department of Perio-
dontology by the same periodontist and plaque index (PI-Sil-
ness Löe) (27), gingival index (GI-Löe Silness) (28), probing
pocket depths, and gingival overgrowth (GH-Pernu) were
evaluated (29). Gingival evaluation was classified as normal,
mild enlargement, and moderate enlargement according to
the plaque index and gingival index. Subjects taking pheny-
toin, cycylosporine, calcium channel blocking drugs such as
nifedipine, diltiazem, verapamil, and amlodipine; pregnant
subjects; subjects with leukemia; and subjects with granu-
lomatosis disease were excluded.

Determination of Serum GH Concentrations

Serum GH concentrations were determined by a chemi-
luminescent immunometric assay (Immulite; Diagnostic
Product, Los Angeles, CA). The lower limit of detection was
0.01 ng/mL (0.026 mIU/L). Inter- and intraassay of coeffi-
cients of variation (CVs) were 5.8 and 6%, respectively.

IGF-1 Measurement

For IGF-1 measurement, a two-side nonextraction immu-
noradiometric assay was used (DSL-2800 IGF-1 IRMA).
Minimum detection limit was 2.06 ng/mL, and inter- and
intraassay CVs were 5 and 4.9%, respectively.

Statistical Analysis

All serum samples were analyzed for GH and IGF-1 within
a single assay to avoid interassay variations.
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