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Abstract

Th e goal of this work was to analyze asymmetry of hippocampal formation in PTSD patients. 

Th e objects of the analysis were  MRI scans of patients with PTSD with established cog-

nitive function damage. MRI scans were obtained using MAGNET IMPACT SIEMENS , 

TESLA in T and T relaxation. Th e measurement of hippocampal formation dimensions, 

and comparisons between the right and the left side were done using evaluate - distance 

program on the MRI instrument of the Institute of Radiology at Sarajevo Clinics Center. We 

tested  patients with PTSD , years of average age with standard deviation of , years. 

Based on the analysis of our results regarding the size of hippocampal formation in all the 

three projections (axial, coronal and sagital ), in the group of patients with PTSD, we can the 

make the following observations: 

. In axial slice the length of hippocampal formation measured on the left and right side is 

signifi cantly asymmetric in all patients . In  the sagital slice, the hippocampal formation mea-

sured on the left side is in many cases longer than in the right –  . 

In coronal slice no signifi cant diff erences were found in the proportion of patients according 

to symmetry/asymmetry of hippocampal formation width on the left and right. 

. Th e diff erence in average size of hippocampal formation between the left and right side 

measured in axial and coronal slices is not statistically signifi cant, but it is signifi cant in sagitall 

slice.

So, the results of this new research, showed smaller hippocampal dimensions in PTSD as 

measured using MRI. We have to be careful about what projection we are refusing to as being 

watched hippocampal formation because the results will depend on that. We suggest that fu-

ture studies be done in more projections because of the importance of statistically signifi cant 

conclusions. MRI – volumetric measurements have their value.
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Introduction

Hypersensibility, avoiding / emotional weakening and 

repeatedly occurring situations with hard remembrance 

of trauma are defined signs of PTSD. Many PTSD 

symptoms are results of limbic structure hyperactiv-

ity, which can contribute to dysfunction of this system 

through their many projections into prefrontal cor-

tex, and thus cause the loss of performance in frontal 

functions. Th is hyperactivity might be a physiological 

correlate of fear recognition structure, which is readily 

activated and may be an initiator of emotional abnor-

mality, such as sudden incidents of hypersensibility and 

sense of horror. Th e goal of this work was to analyze 

asymmetry of hippocampal formation in PTSD patients. 

Material and Methods

The analyzed material included  MRI scans of pa-

tients with PTSD with ascertained cognitive function 

damage. MRI scans were obtained using MAGNET 

IMPACT SIEMENS , TESLA in T and T relax-

ation. Th e measurement of hippocampal formation, and 

comparison between the right and the left side were 

done using software for distance evaluation on the MRI 

from the Institute of Radiology of Clinics Center in 

Sarajevo. We tested  patients with PTSD, , years 

of average age with standard deviation of , years. 

We performed the following calculations: 

.   The number of patients with PTSD according to 

symmetry/asymmetry of hippocampal formation be-

tween the right and the left side

.   Analysis of patients with PTSD by the average size of 

hippocampal formation on left and right side

Signifi cance of diff erences is tested using t - test

Results

Th e lengths of hippocampal formation on the left and 

right side in axial slice are signifi cantly asymmetric in all 

patients. Value of Chi – square test is: ChiSq = , level 

of confi dence is p < ,. Th e diff erence in length of hip-

pocampal formation on the left and right side in sagitall 

slice is not statistically significant at the level of con-

fi dence p < ,. Value of  ChiSq = ,. ( Sign. for level  

p <, ). In coronal slice there are no signifi cant diff er-

ences in patient proportion regarding symm/asymm of 

hippocampal formation width on the right and left side.
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Th e diff erences in average size of hippocampal forma-

tion between the right and the left side are not statis-

tically signifi cant for axial and coronal slices, but it is 

significant for sagital slice. The values of t– test are: 

 a)  axial slice:     t = ,   not signifi cant

 b)  coronal slice: t = ,    not signifi cant 

 c)  sagitall slice:  t = ,     signifi cant p < ,

Discussion

Peterson et al. () clearly proved that MRI - hippocampal 

formation exactly displays structural and functional re-

lations between memory defi cit and hippocampal dam-

age in broad spectrum of normal aging all the way to de-

mency. Koenen et al. () evaluated cognitive defi ciency 

in PTSD. Authors suggest that many of PTSD symp-

toms result from hyperactive limbic structures which 

can, trough their huge projections in prefrontal cortex, 

cause dysfunction of this system and consequently 

shortages in neuropsychological tests execution are to 

be expected. Pitman (,) proved smaller hippocampal 

volume bilaterally in Vietnam War veterans with PTSD. 

Bremner et al. () proved smaller hippocampal volume 

on the right side in Vietnam War veterans with PTSD. 

Bonne et al. () said that smaller hippocampal volume 

can be a risk factor for the development of especially 

chronic and permanent form of PTSD. Th ey pointed 

out that reliable closeness of neuroanatomical subjects 

before traumatic experience can be achieved with MRI 

brain scans within few days from traumatic experience. 

Gilbertson et al. () said that researches on animals gave 

evidence that exposure to chronic stress may damage 

hippocampal formation, region well known for its role in 

declarative memory. Th is study pointed out neurotoxic 

role of corticosteroids, where their high levels may cause 

atrophy and / or disappearance of hippocampal cells. 

Based on the analysis of our results related to the size of 

hippocampal formation in all the three projection ( axial, 

coronal and sagital ), in a group of patients with PTSD 

(Table  and  ), we can make the following observations:  

. In axial slice the length of hippocampal forma-

tion measured on left and right side is significantly 

asymmetric in all patients. In the sagital slice the 

hippocampal formation measured on the left side 

is in many cases longer, than in the right –  . 

On coronal sl ice no significant differences 

were found in the proportion of patients ac-

cording to symmetry/asymmetry of  hippo-

campal formation width on the left and right.

. The difference in average size of hippocampal 

formation between the left and right side mea-

sured in axial and coronal slices is not statisti-

cally significant, but it is significant in sagital slice.

So, the results of this new research,  showed smaller 

hippocampal dimensions in PTSD as measured using 

MRI. We have to be careful about what projection we 

are refusing to as being watched hippocampal forma-

tion because the results will depend on that. We  suggest 

that future studies be done in more projections because 

of the importance of statistically significant conclu-

sions. MRI – volumetric measurements have their value.

Axial slice Coronal slice Sagitall slice

Number in % Number in % Number in %

SYMMETRY: hippocampal formation 

on the right and left side of the slice is the 

same size

- - 5 50,00 2 20,00

ASYMMETRY 

hippocampal 

formation on the 

right and the left 

side of the slice 

is of the diff erent 

size

Total: 10 100,00 5 50,00 8 80,00

Out of that:
• Th e right side bigger 

than the left side
6 6,00 2 20,00 3 30,00

• Th e left side bigger 
than the right side 4 40,00 3 30,00 5 50,00

T0TAL: 10 100,00 10 100,00 10 100,00

TABLE 1. Patients with PTSD according to simmetry/asimmetry of hippocampal formation between the right and the left side in the axial, coronal 

and sagital slice

HIPPOCAMPAL 

FORMATION

Right side Left side

x  x

in cm

S.D.

in cm

x  x

in cm

S.D.

in cm

Axial slice 3,89 0,495 3,89 0,579

Coronal slice 2,08 0,116 2,11 0,34

Sagital slice 4,08 0,477 4,21 0,476

TABLE 2. Average size of the hippocampal formation on the right and 

left side in  axial, coronal and sagital slices in patients with PTSD
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Conclusion

.  Asymmetry of hippocampal formation in PTSD is evident

.  Th e results of new research, showed smaller hippocampal dimensions in PTSD as measured using MRI.

.   Th e projection of hippocampal formation analysis needs to be carefully 

decided on as it will infl uence the results and conclusions. 

.   We suggest that future studies be done in more projections because of 

the importance of statistically signifi cant conclusions 
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