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ORIGINAL ARTICLE

INTRODUCTION

Hyperprolactinaemia can be caused by excess 
production of Prolactin from pituitary gland adeno-
ma, or by disturbance of feedback mechanism e.g., 
compression of the pituitary stalk or reduced dopa-

mine levels 1.

A serum Prolactin level <500 mIU/L for women 
and < 450 mIU/L for men is considered normal. 
High Prolactin levels of 1000-5000 mIU/L can be 
due to many reasons but levels greater than 5000 
mIU/L are usually due to Macroadenoma. Although 
no studies are available in Pakistan for prevalence of 
hyperprolactinaemia, foreign studies estimate preva-
lence to be about 0.4% in a normal adult population. 
It could be as high as 9-17% in women with repro-
ductive disorders. The causes of hyperprolactinae-
mia fall into three general categories: Physiologic, 
Pharmacologic and Pathologic1.

Magnetic resonance imaging (MRI) scan of 
the pituitary gland is performed after physiologic 
causes, drug-induced and condition like second-
ary hyperprolactinaemia are ruled out2,3. Patholog-
ic hyperprolactinaemia may be due Microadenoma, 
Macroadenoma and empty sella syndrome (partial 
or complete). Empty sella syndrome may be prima-
ry i.e when a defect in the membrane covering the 
pituitary gland allows fluid in and presses on the 
pituitary gland resulting in its flattening or shrink-
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age. Secondary empty sella syndrome occurs due 
to a tumour or irradiation4. MRI is considered the 
most sensitive test for detecting pituitary tumors. 
MRI scans can determine the size of the tumors; it 
can also be used periodically to assess tumor pro-
gression/regression and the effects of chemotherapy. 
Computed Tomography (CT scan) can also be used, 
but it is less sensitive than the MRI for pituitary 
imaging5.

The purpose of this study was to determine the 
imaging findings in undiagnosed patients with high 
prolactin levels of above 1000 mIU/Land to find 
the correlation between Prolactin levels and pituitary 
findings using Magnetic resonance imaging (MRI).

METHODOLOGY

This Retrospective (descriptive) study was con-
ducted in the Radiology Department of Rehman 
Medical Institute Peshawar, from December 2009 to 
October 2012. Magnetic Resonance Imaging (MRI) 
was done for 86 selected patients aged 16 to 48 
years.

Serum Prolactin levels were measured in the lab-
oratory of our institution. Only symptomatic patients 
were referred for serum Prolactin levels. Both undi-
agnosed male and female with serum Prolactin levels 
higher than 1000 mIU/L with no known cause for 
high Prolactin levels, were included in this study. 
Physiologic causes associated with hyperprolacti-
naemia like pregnancy and lactation were excluded 
in all patients. No patients were using any drugs as-
sociated with hyperprolactinaemia. Patients already 
diagnosed with pituitary disease were also excluded 
from the studies. Paedriatic age group was also not 
included in this study.

Magnetic resonance imaging (MRI) findings were 
noted, MRI was interpreted by our radiologist work-
ing in the Department of Radiology at the Rehman 
Medical Institute Peshawar.

Correlation between serum Prolactin levels, age, 
sex and MRI finding were noted. MRI findings were 
grouped as Normal, Microadenomas, Macroadeno-
mas, Complete empty sella syndrome and Partial 
empty sella syndrome.

SPSS 16.0 was used for data analysis, Pearson 
chi square was used as statistical test for testing 
the significance of data. A P value of <0.05 was 
considered statistical significant.

RESULTS

Out of 86 patients included in this study, 72 
(83.7%) were females while 14 (16.3%) were males. 

The age ranged from 16-48 years with, Mean of 
30.16 and Standard Deviation of 8.883. 26 (30.2%) 
patients were aged 16-24 years, 26 (30.2%) patients 
were aged 25-30 years, 12 (14.0%) patients were 
aged 31-36 years, 14(16.3%) patients were aged 37-
42 years and 8(9.3%) patients were between 43-48 
years of age.

Patients with Prolactin level above 1000 mIU/L 
were included in the study. The Prolactin levels are 
shown in Table 1.

Out of 86 MRIs, 26 (30.2%) were normal, 34 
(39.5%) showed microadenoma, 14(16.3%) showed 
macro adenoma, 6 (7%) showed empty sella syn-
drome and 6 (7%) showed partially empty sella 
syndrome.

Table 1: Prolactin levels

Prolactin levels (mIU/L) Number of patient Percent

1000 – 2000 48 55.8

2001 – 3000 14 16.3

3001 – 4000 16 18.6

4001 – 5000 6 7.0

5001+ 2 2.3

Total 86 100.0



JPMI 2013 Vol. 27 No. 04 : 376-380 378

MRI BRAIN FINDINGS IN PATIENTS WITH HIGH SERUM PROLACTIN LEVELS

Table 2: Relationship between MRI reports and Prolactin levels

Prolactin levels (mI-
U/L)

MRI findings Total
Normal Micro-ade-

noma
Macro-ade-

noma
Complete 

Empty Sella 
Syndrome

Partial empty 
Sella Syn-

drome

1000- 2000 22 (45.8%) 14 (29.2%) 6 (12.5%) 6 (12.5%) 0 (0%) 48

2001- 3000 4 (28.6%) 4 (28.6%) 2 (14.3%) 0 (0%) 4 (28.6%) 14

3001- 4000 0 (0%) 12 (75.0%) 2 (12.5%) 0 (0%) 2 (12.5%) 16

4001- 5000 0 (0%) 4 (66.6%) 2 (33.3%) 0 (0%) 0 (0%) 6

5001+ 0 (0%) 0 (0%) 2 (100%) 0 (0%) 0 (0%) 2

Total 26 34 14 6 6 86

There was no significant relationship between age 
and Prolactin levels.

Most of the MRI reports were normal with Prolac-
tin levels under 2000 mIU/L. With rising Prolactin 
levels, the percentage of macroadenomas increased 
and at a level above 5000 mIU/L, only macroade-
nomas were noted. The relationship between MRI 
reports and Prolactin levels is shown in Table 2.

Relationship between Sex of patient and MRI 
report is shown in Figure 1. In females most com-
mon abnormality was microadenoma. Nearly half of 

Figure 1: Cluster bar graph showing MRI findings in male and female sex
groups
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the MRI reports of male patients were normal, with 
rest of them having macroadenoma. Complete/par-
tial empty sella syndrome was only found in female 
Patients.

DISCUSSIONS

Patients aged between 16 and 48 years were in-
cluded in this study. Majority of the patients were 
females, probably due to the fact that abnormal 
Prolactin levels manifest endocrine symptoms in 
females at much lower levels6. The female patients 
mostly presented in younger age group while males 
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presented mostly in older age. However, the Prolac-
tin levels didn’t show any significant relationship 
with the age of the patients.

Most of the patients having abnormally high Pro-
lactin level (1000mlU/L or more) had some sort of 
abnormality on MRI. An increasing percentage of 
abnormal finding was seen with increase in Prolac-
tin levels. This shows that 1000 mIU/L is a useful 
cutoff level for MRI screening. It is thus recom-
mended that patients with Prolactin levels of above 
1000mIU/L should go for an MRI screening. This 
has also been previously recommended in studies 
conducted elsewhere7,8.

The most common abnormal finding was microad-
enoma (n=34), which was much more common than 
macroadenoma (n=14), this finding is also in agree-
ment with previous studies conducted elsewhere9,10. 
The other MRI findings were that of partial empty 
sella syndrome (n=6) and complete empty sella syn-
drome (n=6).

Most of the patients with normal MRI finding 
were having Prolactin levels of less than 2000 mI-
U/L, while there were no normal MRI reports in 
patients with Prolactin levels above 3000 mIU/L. 
This was in agreement with other studies9,11,12. The 
normal patients who presented with abnormally 
high Prolactin levels, most likely had  the condition 
called Macroprolactinaemia, as all other causes of 
hyperprolactinaemia were excluded before including 
them in the study. This has been reported elsewhere 
also 7.

Microadenoma was the most common abnormal 
finding in patients with elevated Prolactin levels. 
The percentage of microadenoma progressively  
decreased with increasing Prolactin levels while 
that of macroadenoma increased, such that above  
5000mIU/L only macroadenomas were found. This 
was an expected finding, as increasing amount of  
Prolactin indicates a much larg-
er adenoma, which is most of the times 
a macroadenoma13,14. However, a clear  
direct relationship of Prolactin levels with the type 
of adenoma was not observed, this could be due the 
reason that some microadenomas are more efficient 
at producing Prolactin or in some cases a particular 
iso form of Prolactin “macroprolactin” is secreted 
by them, giving a high Prolactin level and hence 
symptomatology9.

Cases of partial empty sella syndrome and com-
plete empty sella syndrome were also found in the 
study. Those patients had Prolactin levels between 
1000-4000mIU/L. This could be probably due to re-

sidual Microadenoma15. All Cases of partial empty 
sella syndrome and complete empty sella syndrome 
in this study were of female patients16.

Most of the abnormal MRI findings were found 
in females while males had mostly a normal MRI 
report. The most common abnormal finding in  
females was microadenoma while in case of males 
the most common abnormality was macroadeno-
ma (Figure 1) The reason for this could be the  
presentation of symptoms; in females small increase in  
Prolactin levels due to microadenoma can present with  
endocrine system related symptoms; in males 
however, unless a macroadenomas present with  
symptoms like visual problems or pressure effects, 
they rarely seek out a doctor17. This is a finding 
found in studies done elsewhere as well18-20.

CONCLUSION

Majority of Patients had an abnormal MRI  
finding, showing that MRI is useful diagnostic tool 
and should be employed for patients with high  
Prolactin levels, once other causes for  
hyperprolactinaemia are excluded. A level of 
1000mIU/L is a useful cut-off level for MRI  
screening.The most common finding was  
microadenoma followed by a macroadenoma.  
Microadenoma was more common in females while 
macroadenoma was common in males.
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