O ri g i na

lR

esearch

An MRI study of various parts of pons
MRI study

Mohammad Reza Salahshoor1, Shiva Roshankhah1, Cyrus Jalili1, Farzad Rajaei2
Department of Anatomical Sciences, Medical School, Kermanshah University of Medical Sciences, Kermanshah,
2
Department of Anatomy, Faculty of Medicine, Qazvin University of Medical Sciences, Qazvin, Iran

1

Abstract
Aim: In the field of neuroanatomy, morphometric studies on many parts of the brain are still not accessible. The appearance of magnetic Resonance Imaging
(MRI) method has made it possible to reply many questions in this field. Material and Method: The dimensions of target parts were calculated by the MRIassociated measuring system and recorded along with the height of the patients. Results: The data showed a significant correlation between diverse parts of
pons and the height in men (p<0.05). Among women, except for the length of tegmentum and the height of basal part of pons, significant correlations were
found between height and the dimensions obtained for other parts of the pons (p<0.05). Discussion: The dimensions of different parts of pons in tall men and
women were bigger than those in short ones.
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Introduction
With the advent of MRI and the possibility of producing precise
and wonderful images from human brain at different planes, it
is now possible to reply many unclear questions related with
the effect of various factors such as height on human brain [1].
In the field of anatomy, mainly neuroanatomy, morphometric
studies on many parts of the body are still not accessible and
this maybe has been associated with the absence or unavailability of such equipments to previous scientists. Present data
in neuroanatomy texts regarding the dimensions of different
parts of the brain is restricted to major parts and usually one
dimensional and little information on details of different sizes
is available [2]. As the previous morphometric studies were
done on cadavers through open brain surgeries and because of
postmortem changes especially atrophy, and also inaccessibility to many parts of the brain in three-dimensional form in a
live person, it is essential the current information attained from
alive and healthy individual using new method to be compared
with previously recorded cases. Hence, in present study effort
has been made to study different dimensions of some parts
of the pons in more details. This leads to generation of data
associated with the size of these parts and further comparison of these values with height will give rise to results which
can help broadening the horizon of the knowledge of anatomy.
Since many pathologic cases including, syndromes, drugs and
toxic agents can cause alterations in size of these parts [3],
the present study could be helpful in identifying the racial difference regarding the size of target parts, difference in size of
pons in live and dead humans and lastly, determining the size
of different parts of pons in accordance with height. Previous
works has mostly focused on the volume of pons [4 and 5] without reference to dimensions of several parts of this organ and
only concentrated on the volume of some parts of the pons in
men and women at different ages [6,7,8 and 9]. Considering
the functions of pons, the importance of lesions involving this
organ [10 and 11], and lack of information, it seems that performing morphometric studies on pons to determine and record
the dimensions of different parts and also the effect of height
on dimensions of these parts, to be crucial in enlightening such
information.
Material and Method
This was an experimental study carried out on three hundred
peoples referred to MRI center at Imam Reza hospital in Kermanshah (Iran). Forms were used to collect data from patients
with demands for brain MRI. The data including height, history
of earlier diseases were documented. However, only the patients with no history of any kind of diseases and with normal
state of health were included in our study. The patient was located in a supine position while the subject’s jaw was as close
as possible to the chest and the Orbito Metal Base Line (OMBL)
in a position vertical to bed surface. This is of major importance to make comparable investigations in different people.
The MRI tool used in our study was a Phillips product (Netherlands), version 2009, a 20-inch LCD monitor, with an intensity
of 2 Tessla, 4mm thickness at posterior cavity and 0.7 mm GAP.
Following imaging process, morphometric studies were carried
out using images with no rotation and artifacts selected based
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on evidence obtained through forms and also the report of MRI
specialist on health state of brain for each patient. At next step,
following the preparation of various sagittal, coronal, and axial
views, the best T1 views, based on standard researches were
selected for anatomical studies [11 and 12]. Using the device
measuring system and also marking the image ends at two different points, the measurements were measured in mm (Fig1).

Figure 1. The axial view for morphometric study of transverse length of pons.

Regarding the lack of symmetry and regular geometric shape
in parts under study, measurements were done at diverse directions and the biggest value was taken as the actual length.
Repeating this procedure on other sections gave rise in generation of values, among those, the largest ones were adopted as
real height, length, and width for the structure under study (Fig
2).

Figure 2. The Midsagital view for morphometric study of length of pons and basal
part of pons.

Journal of Clinical and Analytical Medicine I 413

MRI study

Efforts were made to perform the same type of study on different persons using clear anatomical sections such as midsagital
ones particularly in morphometric studies of pons (Fig 3).

Figure 3. The Midsagital view for morphometric study of the height of basal and
tegmentum part of pons.

Considering all preconditions, the patient was allowed to be included in our study. Thus, out of many patients, three hundred
cases meeting all the requirements were involved in our study.
Regarding the ethical considerations, special codes were used
instead of actual names when filling forms or studying MRI images. Furthermore, all patients provided the study group with
individually signed consensus forms while no obligation or extra
costs were imposed.
Statistical examines were performed by using t test, Pearson’s
correlation coefficient and regression. Differences between
groups with P value of 0.05 or less to be considered as significant.
Results
A total of three hundred healthy peoples including 124 males
(41.3%) and 176 females (58.7%) aged between one and
eighty-five years, were studied. The patients were divided into
five groups Based on their height (table 1).

Table 1. Distribution of study groups based on their height
Height (cm)

49-149

150-159

160-169

170-179

180-200

Number of
people

27

54

102

87

30

Percentage

8.7

18

34

29

10.3

Following the necessary investigations on study groups, the dimensions of different parts were obtained in millimeter. The
size of various parts in five height groups is presented in table
2.
The information showed that there was significant correlation
between different parts of pons and the height in men (p<0.05).
Among women, except for the length of tegmentum and the
height of basal part of pons, significant correlations were found
between height and the dimensions obtained for other parts
of the pons (p<0.05). Correlation and regression coefficients
for those parts of the pons showing significant relationship
with height were as follows: Height of tegmentum of pons:
15.10+0.03× (body height). Length of pons: 15.16+0.04× (body
height). Length of basilar of pons: 11.55+0.03× (body height).
Transverse length of pons: 17.84+0.06× (body height). Length
of tegmentum of pons: 3.76+0.00× (body height). Height of
basal of pons: 16.59+0.05× (body height). It means that when
height increases by 1 mm, a value of 0.03 mm will be added to
the Height of tegmentum of pons.
Discussion
The current study which was aimed to morphometrically investigate the pons and evaluating the effects of height on
dimensions of pons, resulted in determination of sizes of different parts of the pons in accordance with height; a set of
information unavailable in current reference anatomical texts
so far. Furthermore, our data are suggestive of the presence of
a size-associated correlation between the dimensions of various parts of pons with height as shown by the greater values
for totally parts of pons in tall men compared to short ones.
This relationship was only significant in few parts of pons in
women and no significant correlation between the length of
tegmentum, height of basilar of pons and the height of body
was recognized. In general, the size of pons in tall individuals
is bigger than that of shorter ones. Studies on healthy people
pons using MRI only equated the volume of basilar of pons between two sexes considering the effect of age with no refer-

Table 2. Dimensions of different parts of pons in mm in different height groups (figures in brackets stand for standard deviation)
Height (cm)

Part of pons

49-149

150-159

160-169

170-179

180-200

Transverse length of pons

Male

23.94 (2.689)

26.83 (1.185)

26.99 (1.259)

27.51 (1.375)

27.91 (1.240)

Female

22.45 (2.834)

26.34 (1.564)

26.89 (1.234)

27.11 (1.98)

27.26 (1.321)

Length of tegmentum of pons

Male

4.33 (0.485)

4.51 (0.621)

4.41 (0.574)

4.58 (4.70)

4.70 (0.47)

Female

4.13 (0.53)

4.11 (0.78)

4.151 (0.186)

4.08 (4.66)

4.50 (0.12)

Male

14.83 (1.043)

16.85 (1.318)

17.01 (1.242)

17.8 (1.114)

17.43 (0.992)

Female

13.13 (1.145)

16.56 (1.225)

16.88 (1.170)

17.63 (1.112)

17.03 (0.920)

Length of pons

Male

19.33 (1.495)

21.15 (1.122)

21.35 (1.367)

21.68 (1.233)

22.09 (1.164)

Female

18.73 (1.528)

20.34 (1.409)

21.11 (1.225)

21.41 (1.175)

21.55 (1.99)

Height of basal part of pons

Male

22.06 (2.287)

23.81 (1.056)

24.42 (1.190)

24.65 (1.277)

25.7 (1.490)

Female

21.12 (2.342)

21.01 (1.112)

22.22 (1.576)

21.05 (1088)

23.22 (1.481)

Male

19.06 (1.862)

20.43 (1.098)

20.81 (1.123)

20.96 (1.050)

21.65 (1.369)

Female

18.22 (1.155)

19.78 (1.132)

20.34 (1.170)

20.86 (1.070)

20.98 (1.144)

Length of basal part of pons

Height of tegmentum of pons
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ence to sizes of pons [11, 12 and 13], while the present study
bears such information. In agreement with the study mentioned
above, following morphometric study of different parts of pons
by MRI and further comparison of results according to age and
sex in healthy people, showed that some parts of pons such as
transverse length, length of tegmentum, height of basilar, and
height of tegmentum were larger than those of women with
a significant correlation between some parts of pons and age
increase [14], but no reference to possible relationship between
dimensions of different parts of pons and height of individuals was made. A study of Koh et al, on Korean healthy youths,
revealed that there is a direct relationship between the volume
of brain and their height, confirmed by the data obtained in
our study [15]. Also, they emphasized on lack of an obvious relationship between height and the volume of brain in women,
consistent with data found in present work. The result of Raz et
al., show that effect of body size, in particular the height, on different parts of pons, completed and supported by our findings
[16]. In studies on basketball players by MRI, stressed on volume increase in some parts of their brains compared to normal
people which could be attributed to higher height among those
players supporting our data [17]. Several other studies related
with pons have been carried out using MRI in which evaluations
were made between healthy people and those with pathologic
lesions such as multiple sclerosis [18 and 19], and further diseases [20 and 21], thus, the outcomes of present study due to
its characteristics could help diagnosing such diseases more
efficiently mainly those producing changes in dimension of pons
[22]. The reason for changes in size of pons in accordance with
age among men and lack of such effects in women is not clear
as there are many uncertainties regarding the precise function
of different parts of pons and also the association of these
parts with genetic, sex and hormonal and hence needs further
investigations. Finally, according to the findings of this study, it
seems that the current study to be a distinctive work in which
regardless of different factors including, genetic, hormonal,
and environmental conditions not only provides information on
sizes of diverse parts of pons, but also investigates the possible relationship between sizes of pons and height increase
among two sexes. Moreover, concerning enormous ambiguities
on exact function of different parts of pons and also the role
and diversity of effectors, further studies are of prime urgency
and the present work could be regarded as an opening to such
investigations.
Conclusion
The sizes of different parts of pons in tall men were bigger than
those in short ones. Among females, except for the length of
tegmentum and the height of basal part of pons, the dimensions for other parts of pons in tall women were bigger that
those obtained for short women.
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