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DYNAMICS OF NEUROIMAGING INDICATORS DURING RADIATION THERAPY 
FOR ACROMEGALY 

 
 

http://dx.doi.org/10.5281/zenodo.13926527 
 
 

ANNOTATION 
Purpose of the study. To study the efficacy of radiation therapy in acromegaly and to evaluate 
neuroimaging indices in remote periods of therapy. The object of the study was 50 patients who were 
on radiation therapy. The results of the study showed that in 54% of patients the pituitary sizes 
recovered to normal, in 10% they decreased, but did not reach the target values, and in 16% there was 
no significant change in the size of the adenoma. Moreover, in 26% of the patients empty turkish 
sellar developed secondarily and in 36% post-radiation encephalopathy. 
Key words: radiation therapy, magnetic resonance imaging, pituitary adenoma, growth hormone. 
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ДИНАМИКА НЕЙРОВИЗУАЛИЗАЦИОННЫХ ПОКАЗАТЕЛЕЙ НА ФОНЕ 

ЛУЧЕВОЙ ТЕРАПИИ ПРИ АКРОМЕГАЛИИ 
 

АННОТАЦИЯ 
Цель исследования. Изучить эффективность лучевой терапии при акромегалии и оценить 
нейровизуализационные показатели в отдаленные периоды терапии. Объектом исследования 
были 50 больных находившиеся на лучевой терапии. Результаты исследования показали, что 
у 54% больных размеры гипофиза восстановились до нормы, у 10% они уменьшились, но не 
достигли целевых значений и у 16% не было достоверно значимого изменения в размерах 
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аденомы. Более того, у 26% больных развилось вторично пустой турецкой седло и у 36% 
постлучевая энцефалопатия. 
Ключевые слова: лучевая терапия, магнитно резонансная томография, аденома гипофиза, 
гормон роста. 
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АКРОМЕГАЛИЯДА НУР БИЛАН ДАВОЛАШ ФОНИДА НЕЙРОВИЗУАЛИЗАЦИОН 

КЎРСАТКИЧЛАРНИ ЎЗГАРИШИ 
АННОТАЦИЯ 

Текширув мақсади. Акромегалияда нур терапиянинг самарадорлигини ўрганиш ва 
даволашнинг кечки даврларида нейровизуализацион кўрсаткичларни бахолаш. Нур билан 
даволанган 50 та бемор текширилди. Текширув натижалари шуни кўрсатдики, 54% беморда 
гипофиз аденомаси ўлчамлари нормага кайтди, 10% да кичрайди, лекин мақсадли кўрсаткичга 
етмади ва 16% беморда аденома ўлчами кам хажмда кичрайди. Бундан ташқари, 26% беморда 
иккиламчи бўш турк эгари синдроми ривожланди ва 36% да нурдан кейинги энцефалоатия 
кузатилди.  
Калит сўзлар: нур билан даволаш, магнит резонанс томография, гипофиз аденомаси, ўсиш 
гормони. 
  
 Acromegaly occurs with a frequency of 50-60 cases per 1 million population, with 3-4 new 
cases per 1 million occurring annually (2,3,6,9). The Republic of Uzbekistan has an uneven 
distribution from 0.5 to 2.5 cases in different regions (5). Treatment of acromegaly involves not only 
achieving hormonal control, but also control of the tumor mass; therefore, in the case of residual 
adenomatous tissue, one of the methods of such control is radiation therapy (RT). 
The effectiveness of RT for pituitary adenomas has been widely discussed and is still considered 
controversial (5), and in terms of disease control remains quite high (69% after 5 years) (6). With RT, 
remission occurs after 10 years in 50% of patients and only after 20 years in 80-100% of patients. 
Radiation therapy significantly reduces the incidence of pituitary growth hormone relapses (8). Under 
current circumstances, 20% of patients experience postoperative relapses, and post-radiation relapses 
in 18% of cases (7). 

PURPOSE OF THE STUDY 
To study the effectiveness of radiation therapy for acromegaly and evaluate neuroimaging 

parameters in long-term periods of therapy. 
MATERIALS AND METHODS 
The subjects of the study were 50 patients aged 20-72 years with acromegaly who were 

undergoing RT. 
Depending on the follow-up period during RT, patients were divided into 3 groups: group 1 

one year after RT, group 2 1-5 years after RT, group 3 5-10 years after RT. 
All patients underwent MRI of the hypothalamic-pituitary region, hormonal studies in the 

dynamics of treatment. 
MRI was performed using different machines in different clinics. MRI was considered the 

“gold standard” for radiological diagnosis of pituitary adenomas. MRI makes it possible to clearly 
differentiate not only tumor tissue, but also blood vessels, optic nerves, brain matter, and connective 
tissue structures. 
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To characterize somatotropic pituitary adenomas, we assessed the size of the adenoma 
(microadenomas with a diameter of up to 10 mm, macroadenomas - more than 10 mm, giant ones - 2 
cm or more (4)), the condition of the pituitary tissue, chiasm of the optic nerves and parasellar 
structures (III ventricle, subarachnoid cisterns, etc.). 

The results of studying the incidence of acromegaly depending on gender and size with 
somatotropin presented in Table 1. 

Table 1 
Distribution of patients by gender and size of somatotropinoma 

Signs  male, n=14 female, n=36 Total, n=50 
абс % Абс % абс % 

Microadenomas 0 0 1 2,8 1 2 
Macroadenomas 11 78,6 30 83,3 41 82 
Giant adenomas 3 21,4 5 13,9 8 16 

Note: * - data reliability depending on gender p<0,01 
As can be seen from the data presented in this table, macroadenomas are significantly more 

common (p<0,01) in both men (78.6% of cases) and women (83.3% of cases). In general, the 
incidence of giant adenomas is much lower (21.1% and 13.9% in men and women, respectively) and 
amounts to 8 (16%); microadenomas in our study were found only in women, and their incidence was 
only 2.8%. 

RESULTS AND DISCUSSION 
MRI is the leading imaging method for diagnosing pituitary adenomas. In this study, we 

assessed to determine the volume of the pituitary gland and conduct a comparative analysis with 
individual pituitary dimensions (frontal, sagittal and height of the pituitary gland). 

  There is a method for determining the volume of the pituitary gland, used in X-ray and 
magnetic resonance imaging, based on measuring three of its parameters: length, or anteroposterior 
size, width (lateral size) and height - craniocaudal size. It entered medical practice under the name of 
the Di-Chiro-Nelson method: V=1/2H×W×L, where V is the volume of the pituitary gland in mm³, 
H is the height of the pituitary gland in mm, W is the width in mm, L is the length of the pituitary 
gland in mm (1). 

Table 2 
Normal size of the pituitary gland on MRI (1) 

 Size Magnitude 
A Sagittal diameter 0,7–1,2см 
B Pituitary gland height 0,6–0,9см 
C Front diameter 0,7–1,0см 

It is known that normalization of the levels of growth hormone and IGF-1 must be 
accompanied by corresponding regulatory, neuroimaging, and neurohormonal changes. In view of 
this, our studies examined the dynamics of neuroimaging parameters at different periods of RT (Table 
3). 

Table 3 
Changes in the size of somatotropinoma at different times after RT 

Pituitary gland 
dimensions 
(mm) 
 

1st group 
n=7 

2nd group 
n=19 

3rd group 
n=24 

 
Before RT  

 
After RT 

Before 
RT After RT Before RT After 

RT 
Pituitary gland 
height 22,14±1,7

4 
17,42±3,6

9 
21,74±3,

35 18,16±3,93 22,92± 
6,37 

17,1±6,
98* 
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Sagitt. Diameter 
19,57±1,2 16,14±1,7

5 
24,79±12

,7 
18,58±3,64

* 
22,96±11,

2 
16,5±5,

99* 
Frontal. 
Diameter 24,71±1,2

3 24±1,68 23,73±10
,2 18,89±6,38 23,13±8,8

4 
19,1±7,

2 

Note. p<0,01compared with data before treatment 
As can be seen from the table, in all groups after RT, the studied sizes of pituitary adenoma 

tended to decrease. In somatotropin with a tendency to suprasellar growth, a year after RT the sagittal 
size and height of the pituitary gland decreased to 16.14 ± 1.75 mm and 17.42 ± 3.69 mm, 
respectively. In patients of groups II and III, a significant decrease in the sagittal diameter was 
revealed: 18.58±3.64 mm and 16.5±5.99 mm, respectively (p<0,01). It should be noted that the 
average decrease in adenoma size in height, sagittal and frontal dimensions was especially observed 
5-10 years after RT. 

The results of determining the average daily GH levels at various times after radiation 
therapy are presented in Fig. 1. At the time of the first examination, all patients had active acromegaly, 
which was assessed by GH levels. The average GH level before RT was 36.5±5.9 mIU/L, 55.98±11.3 
mIU/L, 59.5±8.4 mIU/L, respectively, in the three groups. Assessment of the condition of patients in 
all groups after RT showed a decrease in GH levels (p <0.01). A reliable and significant decrease was 
observed in group III; the average GH level was 7.8±1.2 mIU/l (Fig. 1). 

 

 
 
Fig.1. Average daily GH levels at various times after radiation therapy (p<0.01). 
The results of the analyzes show that 5-10 years after RT, with a significant decrease in the 

size of the pituitary gland, a decrease in the average level of GH is observed. 
Next, we calculated the volume of the pituitary gland using the Di-Chiro-Nelson formula. 

As shown in the diagrams, all patients after RT experience a decrease in the volume of the pituitary 
gland. The volume of somatotropin decreased significantly in group III patients (p<0.05). 
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Fig.2. Dynamics of pituitary gland volume at different times after RT (mm³) (p <0.01). 
As practice shows, the size, shape, position of the sella turcica and pituitary gland, and 

therefore its volume, can vary greatly. This leads to the fact that the volume of the pituitary gland 
may vary, and volume calculations using the Di-Chiro-Nelson formula include a physiological error, 
which can be up to 50%. This calculation error occurs especially often with complex variants of the 
structure of the pituitary gland and sella turcica. 

Thus, the results of the dynamics of neuroimaging studies at various times after RT showed 
a significant decrease in the size of pituitary adenomas in all parameters. After RT, 10% of patients 
experienced a decrease in the size of the pituitary gland, 54% had normal sizes of the pituitary gland, 
16% had no effect, and in 20% of cases the development of an empty sella turcica occurred. Moreover, 
6% developed post-radiation encephalopathy. It should be noted that there were no cases of post-
radiation optic neuritis in our study. 

CONCLUSIONS 
A study of the dynamics of the volume of the pituitary gland at different stages and at 

different times after RT showed that 5-10 or more years after RT there is a gradual decrease in the 
volume of the pituitary gland. 

The volume of somatotropic pituitary adenomas, calculated using the proposed Di-Chiro-
Nelson formula, is not informative, since in most cases these formations have complex growth 
patterns. 

In general, in 54% the size of the pituitary gland was restored to normal, in 10% it decreased, 
but did not reach the target values, and in 16% there was no significantly significant change in the 
size of the adenoma. Moreover, 26% of patients developed secondary PTS and 36% post-radiation 
encephalopathy. It has been established that radiation therapy, followed by drug therapy with 
dopamine agonists, both in the immediate and long term after its implementation, helps to stabilize 
the pathological process of acromegaly. 
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