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Abstract: The aim of our study was to determine the size of normal adrenal glands in Indian population.
Measurements of the adrenal glands were obtained from computed tomographic (CT) images in 70 patients ,
who were undergoing CT for routine clinical indications. Patients with focal adrenal nodular lesions and mass
lesion are excluded from this study. The following dimensions were measured: the maximum width of body of
adrenal gland, and maximum width of the medial limb and lateral limbs of both adrenal glands. The mean
thickness was measured by using computed tomography images and the mean values are as follows right
medial limb measured 2.90 mm (SD:0.61), right lateral limb 3.10 mm (SD:0.69), right body thickness 5.39 mm
(SD:1.28), left medial measured 3.34 mm (SD:0.9), left lateral limb measured 3.15 mm (SD:0.78) and left body
thickness measured 6.1mm (SD:1.23).
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I.  Introduction

The adrenal gland is named for its location adjacent to the Kidneys: adrenal. The normal gland has a
characteristic inverted Y, V, or T shape. The adrenal glands are small, yellowish organs that placed on the upper
poles of the kidneys. Adrenal gland have 3 parts, Body , medial and lateral limb and adrenal gland is enclosed
by fascia. (7). The right adrenal gland is pyramidal, and the left one is more crescentric, extending toward the
hilum of the kidney. Each Adrenal gland measures approximately 4 to 5 grams in weight..The adrenal gland
measures approximately 3.0 cm in width, 5.0 cm in length, and up to 1.0 cm in thickness. . The right adrenal
gland has a maximum width of 6.1 mm and the left adrenal gland has a maximum width of 7.9 mm (6).
Proportionately, the adrenal size is larger in neonates and infants, being almost one-third of the size of the
kidney (2-4). The adrenal glands (Fig 1) are routinely visualized on every computed tomographic (CT) scan of
the abdomen and on most CT scans of the chest. (1).There are numerous imaging modalities including CT, MR
imaging, Ultrasonography (US), and nuclear medicine imaging that can be used to evaluate the adrenal gland.
CT is the primary modality for measuring the size of adrenal gland and both detection and characterization of
adrenal masses. CT scans of the abdomen were done in 70 patients with no history of adrenal related disorders.
Both the glands were clearly determined with respect to their location, size and shape. The length, width and
central thickness of the adrenal gland measured.

I1.  Materials And Methods/ Experimental Section

The study included 70 patients who were referred to Department of Radiology for CT abdomen for
other abdominal and/or pelvic problems unrelated to the adrenal gland from January 2017 to March 2017 at
Sree balaji medical college and hospital, Chennai. The relevant information of the patient, like age, sex, and
general medical history was noted. Consent of the patient was taken. CT abdominal scans of 70 patients were
obtained at 5 mm sections and the adrenal glands were reviewed. The patients had no clinically proven adrenal
disorders. Of 70 patients 45 were male and 25 were female (Chart 1), ranging from 15-85 years in age (mean
age: 37). An 8 slice CT with matrix size 512 x 512.
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Chart 1 : Male and Female

The size of both adrenal glands were evaluated. The measurements were then recorded on a
spreadsheet with 2 decimal places in the range of mm. The width of the limbs was defined as its widest
dimension of the limb and thickness of the gland was determined as the thickest part perpendicular to the long
axis of the gland in axial plane. (Fig 1,2,3,4).

Fig 1: Normal Adrenal Gland Fig 2: Medial Limb Width

Fig 3: Lateral Limb Width Fig 4: Body Thickness
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I11.  Results
The mean thickness was determined by computed tomography and the mean values are as follows right
medial limb measured 2.90 mm (SD:0.61), right lateral limb 3.10 mm (SD:0.69), right body thickness 5.39 mm
(SD:1.28), left medial limb measured 3.34 mm (SD:0.9), left lateral limb measured 3.15 mm (SD:0.78) and left
body thickness measured 6.1mm (SD:1.23) [Table 1].

Part Mean (in mm) SD

right medial limb 2.9 0.61
right lateral limb 3.1 0.69
right body thickness 5.39 1.28
left medial limb 3.34 0.9

left lateral limb 3.15 0.78
left body thickness 6.1 1.23

Table 1 —adrenal gland measurements - mean and standard deviation
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Chart 2: Medial Limb measurements — Male vs Female
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Chart 3: Lateral Limb measurements — Male vs Female
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Chart 4: Body thickness measurements — Male vs Female

IV.  Discussion

Conventional imaging approaches have distinct disadvantages, for evaluation of normal adrenal gland.
Imaging modalities like radiography and Ultrasonography have limited scope in determining the normal adrenal
gland. Ultrasonography can identify the adrenal gland only it is enlarged in size considerably. Nuclear imaging
methods may be used but they expose the patients to unnecessary radiation when there is no adrenal pathology
is present. Radioisotope scanning of adrenal gland is non invasive. It also have limited spatial resolution and
radio active dose consideration. Thus, CT and MRI are required for accurate delineation of the gland and
measurement of its normal dimensions. Though the adrenal gland is small in size, it was clearly delineated due
to presence of retroperitoneal fat on CT imaging. Occasionally the gland may be difficult to visualise as
adjacent structure like the right crus of diaphragm, posteromedial border of right lobe of liver may be closely
present and clear delineation of the right adrenal gland is not possible. Similarly, clear delineation of left adrenal
gland may be difficult due to adjacent structures like splenic vessels, and renal vessels.Computed tomography
(CT) is the imaging procedure of choice for the evaluation of normal adrenal gland, adrenal lesions, although
increasingly, magnetic resonance imaging (MRI) has their advantages. CT most accurately defines the size,
location, and appearance of adrenal gland and its lesions. MRI is also an excellent study to define the full extent
of an adrenal gland and its lesion, including its relationship to adjacent organs and major vessels. Its main
benefit over CT is its improved ability, absence of radiation. However CT is faster than MRI in evaluating
normal adrenal gland and MRI is more prone for artifacts. (8)

Positron emission tomography (PET) has been used in the evaluation of recurrent or metastatic adrenal
tumors, especially neuroblastoma. %2 In the present study, p value is less than 0.001 for all - age with adrenal
gland measurement.No similar studies were found in Indian literature. Few international studies have been done
in the past , measurement of normal size of adrenal gland. While reviewing the past literature, as we have not
come across any such study in Indian population, the present study entitled: “CT measurement of normal
adrenal gland size in Indian population , was aimed to evaluate thickness of body , medial limb and lateral
limb of adrenal gland. Both the values i.e. mean and standard deviation are measures of central values. In the
present study, the mean is used as a central value and the standard deviation is also calculated.

The mean thickness was determined by computed tomography and the mean values are as follows right
medial limb measured 2.90 mm (SD:0.61), right lateral limb 3.10 mm (SD:0.69), right body thickness 5.39 mm
(SD:1.28), left media linbl measured 3.34 mm (SD:0.9), left lateral limb measured 3.15 mm (SD:0.78) and left
body thickness measured 6.1mm (SD:1.23).

V.  Conclusion
We would like to emphasize that there is hardly any data in Indian population on this issue. This study
was done to assess the thickness of body, medial limb and lateral limb of adrenal gland in Indian population.
This is a simple and basic science work that can add to the database of the adrenal gland size in Indian
population. Literature in which thickness of body, medial limb and lateral limb of adrenal gland of normal
Indian population were recorded for a significant sample size is very scarce. Our data adds to basic anatomic
information of the adrenal gland size, specific to the Indian population.
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