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ABSTRACT 

Acromegaly is characterized by a slowly progressive somatic disfigurement caused by the 

overproduction of growth hormone (GH) and insulin-like growth factor 1 (IGF 1), mainly 

associated with a pituitary adenoma. The most evident facial manifestation is mandibular 

prognathism due to excessive growth of the jaw. This work aimed to perform a craniofacial 

morphological comparison through cephalometric analysis and cephalometric 

superimposition of a patient diagnosed with acromegaly and his twin brother without the 

disease. Our results showed that the acromegalic patient has a significant increase in the 

size of the sella turcica, an anterior displacement of the maxilla and mandible, the 

mandibular displacement being more marked. The morphological change of the mandible in 

acromegaly is mainly attributed to the growth of the mandibular ramus due to an increase in 

the condylar unit. 
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INTRODUCTION  

 

Acromegaly is a low-prevalence disease that affects between 40 and 70 out of 1,000,000 

people. It begins in adulthood and is characterized by a slowly progressive somatic 

disfigurement caused by the overproduction of growth hormone (GH) and insulin-like growth 

factor 1 (IGF 1), mainly associated with a pituitary adenoma (1-2). Growth hormone is 

produced in the anterior portion of the pituitary gland and stimulates IGF-1 production, mainly 

in the liver. Both hormones stimulate the growth of tissues (3). The disease may occur in an 

isolated form or be part of a syndromic presentation such as McCune Albright syndrome (4). It 

is associated with premature mortality if not properly treated (5). 

The clinical manifestations of acromegaly are both local and general. In the first case, 

because of the increase in size of the pituitary gland, neighboring tissues are compressed, 

which may trigger headaches and visual alterations (6). At a general level, the increase in GH 
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and IGF-1 secretion can lead to cardiovascular, respiratory and metabolic systemic 

complications (7-9). Morphologically, there is an increase in the size of the extremities, 

widening of the fingers, thickening of the skin, protuberance of the forehead and thickening 

and increase of the size of the lips, nose and ears (8-9). 

The most evident facial manifestation is mandibular prognathism due to excessive growth of 

the jaw. It is not clear which area of the jaw might be most affected. It has been pointed out 

that the main growth might occur in the ramus (10-11). However, in addition to the ramus, the 

body and chin might also show greater growth (12). Cephalometrically, a decrease in the 

S-Ar-Go angle, an increase in the SNB angle and an increase in the goniac angle are 

described in acromegalic patients (10-11,13). Apparently, the maxilla would not show significant 

changes (14). It has been proposed, through experimentation in rats, that excessive jaw 

growth could be the result of an IGF-1 stimulation on the cartilage of the mandibular 

condyle (15). 

A clinical finding normally seen in this disease is macroglossia (16-18). There appears to be a 

greater sensitivity of the tongue muscles to IGF-1 compared to other muscles and tissues (15). 

Postmortem studies show that there would be an enlargement of muscle fibers in 

acromegalic patients compared to their control counterparts (19). Diastemas and increased 

tooth mobility have also been reported as characteristic signs (20-21). However, these clinical 

signs appear to be secondary to the enlargement of the tongue (20,22). 

This work aims to expand the knowledge on acromegaly and its related facial morphological 

changes by comparing a patient diagnosed with acromegaly and his twin brother without the 

disease. We conducted a morphological radiographic comparison between the twins. 

 

METHOD 

A 27-year-old male patient was referred by the Endocrinology Department with a diagnosis of 

acromegaly by pituitary adenoma to the Maxillofacial Surgery Service of the San Borja 



4 
 

Arriarán Hospital in Santiago de Chile for corrective treatment of facial deformity. In the 

medical history, the patient said he had a twin brother. For this reason, both brothers were 

asked for consent to conduct this study. The twin brother voluntarily agreed to a lateral 

craniofacial radiograph. Both standardized tests were performed under the same conditions 

and with the same radiological equipment (Planmeca Promax). 

Both radiographs were obtained (Fig. 1), and a cephalometric analysis was performed using 

some angular measures commonly used in orthodontics (13). Subsequently, two 

cephalometric superimpositions were conducted: one general and one mandibular, both 

based on the method proposed by Björk (23-25). This allowed us to see the areas with the 

greatest craniofacial morphological change in the acromegalic patient with respect to his twin 

brother. 

 

                               A                                                                                      B 

Fig. 1: Lateral craniofacial radiograph. Acromegalic patient (A) and twin brother without the 

disease (B). 
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RESULTS 

Table 1 summarizes the cephalometric values of both twins and the differences between 

them. The Ba-S-N angle was larger in the acromegalic patient (136°) compared to his twin 

brother (126°). Something similar occurred with the SNB values (96° vs. 85°). There were no 

significant changes in the SNA angle (89° vs. 90°). The S-Ar-Go angle was reduced in the 

acromegalic patient (120°) compared to his brother (146°). The ANB angle was greatly 

altered in the acromegalic patient (-7º) with a difference of 12° compared to his twin brother 

(5º). The S-N/Go-Gn angle was reduced by 5° compared to his brother (20° vs. 25°). Finally, 

the goniac angle was increased by 5° (125° vs. 120°). Dentally, there was a greater 

proinclination of the upper incisors in the acromegalic patient (130° vs. 126°). Fig. 2 shows 

the cephalometric tracings of both the acromegalic patient and his twin brother. 

Fig. 3 shows the general superimposition based on Björk’s method, using the anterior skull 

base as a reference, where the best fit was sought between the anterior wall of the Turkish 

chair, the anterior clinoid process and the cribous lamina of the ethmoid. This 

superimposition shows a significant increase in the size of the sella turcica in the 

acromegalic patient with a deepening of the floor and excavation of the anterior wall. Both 

the maxilla and the mandible present an anterior displacement in the acromegalic patient, the 

mandibular displacement being more pronounced, causing the characteristic mandibular 

prognathism. As for the maxilla, the superimposition shows an increase in the distance 

between the anterior and posterior nasal spine. There is also an increase in the size of the 

glabellar area and a moderate anterior and inferior displacement of the nasal fronts, nasal 

bones and upper maxilla. The soft tissues are prominent in the acromegalic patient in relation 

to his brother. Fig. 4 shows a mandibular superimposition, also based on Björk’s method, but 

this time looking for the best fit between the anterior contour of the mentonian symphysis 

(foremost point), the inferior contour of the internal cortex of the mentonian symphysis 

(lowest point) and the canal of the inferior dental nerve. In this superimposition, we can see 

an increase in the size of the ramus, the coronoid process and the mandibular condyle. 
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Table 1: Cephalometric values of both twins and the differences between them 

Measures With 

acromegaly 

Without the 

disease 

Difference 

Ba-S-N  126º 136º +10º 

SNA 90º 89º -1º 

S-N/ENA-ENP 8º 9º +1º 

SNB 85º 96º +11º 

S-Ar-Go 146º 120º -26º 

ANB 5º -7º -12º 

S-N/Go-Gn 25º 20º -5º 

Po-Or/Me-Go(cef) 20º 12º -8º 

Ar-Go-Gn 120º 125º +5º 

Po-Or/Me-Go(cef) 18º 12º -6º 

IS – ENA-ENP 126º 130º +4º 

Po-Or/Me-Go(cef) 95º 95º 0º 
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                                  (A)                                                                        (B) 

Fig. 2: Cephalometric tracings. Acromegalic patient (A) and twin brother without the disease 

(B). 
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Fig. 3: General cephalometric superimposition between the brothers based on the method 

proposed by Björk. The red lines represent the acromegalic brother; the blue ones, the 

brother without the disease. 

 

 

Fig. 4: Mandibular cephalometric superimposition between the brothers based on the method 

proposed by Björk. The red lines represent the acromegalic brother; the blue ones, the 

brother without the disease. 
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DISCUSSION 

This work aimed to make a craniofacial morphological comparison through cephalometric 

analysis of a patient diagnosed with acromegaly and his twin brother without the disease. 

According to the review of the relevant literature, this work is the first study with this 

objective. 

It assumes that there is a high phenotypic concordance between twins. It is generally known 

that the phenotype is determined by a gene-environment interaction (26). Therefore, in our 

case, although they are twins, they could still present certain morphological differences 

attributed to the environment (27). Nevertheless, there are reports such as Sidlauskas et al (28) 

where 90 monozygotic twins were studied and a high correlation was found between them in 

the total mandibular size and the body and ramus size. Likewise, Manjusha et al. (29) found a 

craniofacial morphological correlation between monozygotic twins, concluding that the 

genetic component plays a dominant role in craniofacial morphology. Based on these reports 

of phenotypic concordance, we performed a cephalometric comparison between these two 

twins. For this reason, we believe that the results obtained in this study are attributable to the 

effect that acromegaly has on facial morphology. Although we could not categorically rule out 

morphological differences between the two brothers before the diagnosis of the disease, our 

work contributes to the description of acromegalic facial deformities  

This increase in the size of the sella turcica shown in the general superimposition is caused 

by a deepening of the floor and excavation of the anterior wall, and is undoubtedly due to the 

increase in the size of the pituitary gland given the existing adenoma (30). This would explain 

the increase of the Ba-S-N angle observed in the acromegalic patient, since this deepening 

of the sella turcica would be conditioning a lower location of the sella point (S) and 

consequently this angle would increase. 

The excessive growth of the jaw and consequent prognathism observed in the acromegalic 

patient compared to his twin brother was reflected in an increase in the SNB angle, a 
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decrease in the S-Ar-Go angle and an increase in the goniac angle. This is broadly in line 

with the literature (10-11,13). The mandibular superimposition showed a growth of the ramus, 

the condylar unit and the coronoid unit. Interestingly, the mandibular notch moved upward 

along with the condyle and the coronoid process. Fariña et al. (31) reported a similar finding 

for condylar hyperplasia, in which the mandibular notch accompanies the growth of the 

condyle on the affected side. Although there are autopsy studies of acromegalic patients, 

these focus on other organs or tissues and do not account for what happens with the 

mandibular condyle (19,32). Likubo et al. (15) suggest, through experimentation in rats, that this 

increase in the mandibular size is the result of an IGF-1 simulation on the cartilage of the 

condyle. The role of the tongue as stimulating mandibular growth factor in the acromegalic 

patient has also been discussed by some authors (33-35), who considered certain syndromes 

such as Beckwith-Wiedemann Syndrome, where the excessive growth of the jaw would be a 

consequence of macroglossia (36). When macroglossia occurs in growing children, the tongue 

would act as a mechanical stimulus on the cartilage of the mandibular condyle causing 

prognathism (37). However, unlike what happens in some syndromes during growth, in the 

acromegalic patient, macroglossia should not mean a mechanical stimulus leading to an 

increased size of the mandible, since in adulthood, the cartilage of the condyle would be 

inactive (2). Excessive growth of the jaw in acromegaly could be explained by the presence of 

cartilaginous cells in the adult condyle that can potentially be reactivated by an IGF-1 

increase. However, we cannot discard that once these cells have been stimulated, they 

cannot receive an additional stimulus from macroglossia. 

The general superimposition showed a characteristic change of acromegaly over the middle 

third of the facial skeleton that consists in the increase of the glabellar frontal area, which 

coincides with what Balos Tuncer et al. (38) reported. Together with this, there was an anterior 

and inferior displacement of the nasal bones and the upper jaw, which could be explained by 

the response of the cartilage of the nasal septum to the IGF-1 (39), causing a growth stimulus 

of the middle third of the face. This anterior displacement of the maxilla was accompanied by 
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an increase in the distance between the anterior and posterior nasal spine in the acromegalic 

patient, which would entail the real growth of the maxillary bone. This agrees with what was 

reported by Balos Tuncer et al. (38). However, these authors also found that the SNA angle 

did not undergo significant changes. Other authors, using this same angle as an indicator, 

conclude that the maxilla does not present morphological changes in the acromegalic 

patient (12,14). The SNA angle is normally considered indicative of an anterior displacement of 

the maxilla during the growth. In our work, the brothers’ SNA angles were similar. If we had 

used only the SNA angle, we would have concluded that acromegaly does not cause 

changes in the maxilla. However, the general superimposition clearly shows an anterior 

displacement of this structure. The almost null variation of the SNA angle between both twins 

is explained by the fact that both the N point (frontonasal suture) and the A point experienced 

an anterior displacement, which tends to maintain the SNA angle at similar values. 

 

 

CONCLUSION 

The morphological change of the mandible in acromegaly is mainly attributed to the growth of 

the mandibular ramus due to an increase in the condylar unit. It is believed that the 

excessive growth of the jaw could be attributed to IGF-1 stimulation on the condylar cartilage. 

There is no full consensus on what happens with the maxilla. 
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