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This report describes a husband and wife with acute
posttraumatic stress disorder (PTSD) who exhibited differ-
ent subjective, psychophysiological, and neurobiological
responses to traumatic script-driven imagery that caused
them to reexperience their traumas. The couple, who had
been trapped in their car during a serious motor vehicle
accident, was assessed for responses to script-driven trau-
matic imagery with a heart rate moni-
tor and functional magnetic resonance
imaging (fMRI). The accident involved
more than 100 vehicles,  multiple
deaths, and serious injuries. After they
crashed into a car in front of them, both
subjects were trapped in their car for
several minutes, during which they wit-
nessed a child burn to death and feared
that they too would die. Neither sus-
tained physical injuries. Both reported
reliving their peritraumatic responses.
The man experienced intense anxiety,
arousal, and escape-focused cognitions;
his heart rate increased 13 bpm from baseline. Blood-oxy-
genation-level-dependent (BOLD) signal increases were
found in his anterior frontal, anterior cingulate, superior
and medial temporal, thalamic, parietal, and occipital
brain regions. In contrast, the woman reported being ex-
tremely “numb” and “frozen,” had no heart rate change,
and had BOLD signal increases only in occipital regions.
This report highlights the importance of individual differ-
ences in subjective and biological characteristics of post-
traumatic remembrances, particularly those related to
peritraumatic dissociation and numbing.

Initial Assessment

Both subjects were assessed 4 weeks after the accident
with the Structured Clinical Interview for DSM-IV (1), the
Clinician-Administered PTSD Scale (2), the Peritraumatic
Dissociative Experiences Scale (3), and the Dissociative
Experiences Scale (4). Both met criteria for acute stress
disorder, with score on the Clinician-Administered PTSD
Scale of 74 and 86 for the husband and wife, respectively.

The wife experienced much greater peritraumatic dissoci-
ation and had a score on the Peritraumatic Dissociative Ex-
periences Scale of 22 versus her husband’s score of 1; how-
ever, both had low trait dissociation, with scores on the
Dissociative Experiences Scale of less than 3. Responses to
script-driven traumatic imagery were measured with 4-T
fMRI, a heart rate monitor, and self-report measures (for
detailed methods, see references 5–8).

Case Presentations

Mr. A, the husband, was a 48-year-old professional who
was completely healthy until the accident. He reported
feeling extremely aroused during the accident and was
actively involved, both cognitively and behaviorally, in
rescuing himself and his wife, ultimately breaking the

windshield to allow their escape. The
next day, he began experiencing flash-
backs and nightmares, and his reexpe-
riencing symptoms often included feel-
ing as if the accident were recurring.
He also became very psychologically
and physiologically aroused when
thinking or talking about the accident.
He avoided driving on the highway
where the accident occurred, as well as
thoughts and conversations about it.
His sleep was very poor and his concen-
tration severely impaired, rendering
him unable to function at work. Other
hyperarousal symptoms were irritabil-
ity and startle reactions. He reported

no past or present substance abuse, past psychiatric his-
tory, or current medical problems and was not taking any
medications. He reported no family psychiatric history,
described his childhood as uneventful, stated he had a
good relationship with his parents, and reported no his-
tory of neglect or emotional, physical, or sexual abuse.
He was sociable as a child and adolescent, completed an
undergraduate accounting degree, and had since worked
as an accountant.

Ms. A, the wife, was a 55-year-old professional who
was healthy until the accident. She described being “in
shock” during the accident and, although trapped but
not pinned in the car, reported, “I could hardly move be-
cause I was completely frozen.” Like her husband, she
began experiencing flashbacks and nightmares the next
day and often felt as if it were recurring, although for
her, this involved feeling “numb” and “frozen.” She
avoided driving and reading newspaper stories about
the accident. Her sleep was extremely poor, her concen-
tration was significantly impaired, and she was highly ir-
ritable and easily angered. Her work functioning was
completely impaired (she sold her business several
months after the accident). She reported no past or
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present substance abuse but reported a postpartum de-
pression after the birth of her first child and a past his-
tory of mild panic disorder. She had no medical prob-
lems and was not taking any medications. She reported
no family psychiatric history but described her child-
hood as quite “traumatic.” That is, although she re-
ported no history of physical or sexual abuse, her father
died when she was 9 years old, and she described her
mother as a very “cold” and “distant” woman with
whom she did not feel safe. She was sociable while grow-
ing up, and her school performance was above average.
She graduated from business school and ran a business
for several years before the accident.

In response to script-driven imagery of the accident,
the husband reported a vivid memory that included
thinking about how to escape, breaking the windshield,
and feeling very anxious and “jumpy.” His heart rate in-
creased 13 bpm from baseline. His experience corre-
sponded to higher BOLD signals from the prescript base-
line in anterior frontal, anterior cingulate, superior and
medial temporal (including left amygdala), left thalamic,
and parietal and occipital regions (Figure 1 and Table 1).
Six months later, after a course of exposure-based treat-
ment, he no longer had PTSD.

In marked contrast—but consistent with reliving her
original peritraumatic response—the wife reported feel-
ing extremely “numb” and “frozen” while recalling the
traumatic memory, and her heart rate did not change
from baseline. Increases in BOLD signal intensity from
baseline were only found in occipital regions (Brodmann’s
areas 18 and 19) (Figure 1 and Table 1). Of importance,
there were no differences in baseline brain activation be-
tween her and her husband, and her neural responses to
script-driven imagery of sad and anxious memories were
similar to his (data not shown). After 6 months of treat-

ment, including prolonged exposure, she still had clini-
cally significant PTSD. It is interesting to note that Foa (8)
suggested emotional numbness to be one of the factors
contributing to a lack of successful processing of trauma.

Discussion

In terms of subjective experiences, heart rate responses,
and patterns of neural activation, these two survivors of
the same traumatic event exhibited two distinct yet inter-
nally coherent peritraumatic and subsequent pathological
responses to traumatic reminders. The husband’s reports
of cognitive and behavioral activation along with physio-
logical arousal are consistent with observed increases in
anterior frontal, thalamic, and amygdala activations and
heart rate. His response also resembles the traditionally
described hyperarousal response to script-driven imagery
in PTSD (9). In contrast, the woman’s “numb” and “frozen”
subjective experiences, lack of an increase in heart rate,
and very different pattern of neural activations, despite
having a severe case of acute and subsequent PTSD, add to
an emerging literature on individual differences in post-
traumatic pathophysiology (10–14).

In summary, our fMRI results demonstrate that PTSD
patients can have very different responses, both subjec-
tively and biologically, while reexperiencing traumatic
events. They also indicate the need for more research on
dissociative and numbing responses associated with an
absence of increased cardiovascular arousal as distinct
types of PTSD reexperiencing symptoms. Finally, our fMRI
findings suggest that different neuronal mechanisms may
generate these different reactions to traumatic reminders.

FIGURE 1. Images Showing Brain Regions With Significant Functional MRI Responsesa to Traumatic Imagery in a Husband
and Wife Who Developed PTSD After a Motor Vehicle Accident

a Brain activation was determined with blood-oxygen-level-dependent functional MRI. Significant change from baseline was defined as p<0.05
(statistical parametric mapping [t], df=82.39; cluster size >10 voxels).
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TABLE 1. Locations of Brain Regions With Significant Functional MRI Responsesa to Traumatic Imagery in a Husband and
Wife Who Developed PTSD After a Motor Vehicle Accident

Patient

Talairach-Tournoux Coordinates

Affected Lobe Hemisphere, Affected Gyrus, and Brodmann’s Areax y z
Husbanda –14 –18 2 Sublobar Left thalamus

–4 12 24 Limbic Left anterior cingulate, 24
6 –16 32 Limbic Right cingulate, 24

–28 –18 –12 Limbic Left parahippocampal hippocampus
–26 –10 –10 Limbic Left parahippocampal amygdala
38 –20 –28 Limbic Right parahippocampal, 36
32 64 4 Frontal Right superior frontal, 10

–18 66 20 Frontal Left superior frontal, 10
12 64 22 Frontal Right superior frontal, 10

–38 56 3 Frontal Left middle frontal, 10
0 65 3 Frontal Right and left medial frontal, 10

–54 12 4 Frontal Left inferior frontal, 44
–58 –16 30 Frontal Left postcentral, precentral; 4, 2, and 3
–56 –40 46 Parietal Left inferior parietal, 40
38 12 –32 Temporal Right superior temporal, 38

–46 18 –20 Temporal Left superior temporal, 38
–66 –38 0 Temporal Left middle temporal, 21

0 –96 18 Occipital Right and left cuneus, 18
Wifea 12 –81 43 Parietal Right precuneus, 19

–4 –94 29 Occipital Left cuneus, 19
2 –80 –4 Occipital Right and left lingual, 18

10 –104 4 Occipital Right cuneus, 18
a Brain activation was determined with blood-oxygen-level-dependent functional MRI. Significant change from baseline was defined as p<0.05

(statistical parametric mapping [t], df=82.39; cluster size >10 voxels).


