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Abstract

This case report recounts the sequence of events of a previously 
healthy 39-year-old female who was diagnosed with multiple 
sclerosis (MS) after presenting with cardiopulmonary arrest after 
ectopic pregnancy. Additionally, various pertinent aspects of this 
case are discussed here, both in regards to pregnancy and MS and 
with the radiological findings in asymptomatic individuals. MS is a 
chronic disease of the brain and spinal cord which is autoimmune 
in nature, although the full etiology is still unknown. The symptoms 
of the disease are numerous and varied including more commonly 
vision loss, numbness and weakness. The disease is often initially 
diagnosed between ages 20 and 40 years, but many patients first 
present with attacks earlier or later in life. Currently the diagnosis is 
based much on clinical attacks and MRI results. There is no cure at 
this time for MS; however, there are many current therapies which 
are available to decrease disease activity.
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Introduction

Multiple sclerosis (MS) is an inflammatory disease of the 
central nervous, brain and spinal cord, in which myelin and 
axons are damaged by lymphocytic infiltration [1]. First of 
note are some general demographics in regards to MS. The 
average age of onset is 30 and the disease appears to affect 
females at least twice as much as compared to males. It is a 
relatively common disorder affecting nearly 400,000 people 
in the United States and an estimated 2.5 million worldwide 

[1, 2-5]. Although MS is a fairly common disease the case 
report here describes a very unique presentation of the dis-
ease, which does not appear to have ever been reported in the 
literature. In this case the patient, who presented with car-
diac arrest from a ruptured ectopic pregnancy subsequently 
through the completion of her workup, was diagnosed with 
MS. After the case presentation there is a discussion of the 
pertinent aspects of the case.

 
Case Report

   
A 39-year-old right-handed Caucasian female presented 
with an unresponsive episode. Prior to presentation to the 
hospital the patient was noted to be having increasing ab-
dominal and flank pain over 24 h. The pain was becoming 
more severe and so the patient was in the process of going 
to the hospital. The patient’s husband had left their home to 
take their children to the grandmother’s home. When the pa-
tient’s husband returned home, he found the patient on the 
floor and she was unresponsive. EMS was contacted. There 
was no report of CPR being performed prior to EMS arrival. 
Upon EMS arrival, the patient was found to be in asystole 
and ALCS/CPR was started. After 15 min of ACLS, the pa-
tient did have a return of spontaneous circulation for 5 min. 
However, she subsequently went on to have a second cardiac 
arrest in which she was found to be in pulseless electrical 
activity. The second arrest lasted for approximately 20 min. 
The patient was intubated in the field prior to arrival at the 
emergency department.

During her emergency department course the patient 
regained spontaneous circulation and a “code chill” (hypo-
thermic protocol) was started. However, the code chill was 
cancelled, due to a pending surgery. The patient’s initial 
laboratory data showed a positive pregnancy test; there-
fore, a bedside pelvic ultrasound was preformed. Results of 
the ultrasound showed a ruptured ectopic pregnancy with a 
moderate amount of free fluid in the abdomen and pelvis. 
The gestational age was estimated at 9 weeks and 6 days. 
OBGYN consultation was immediately obtained from the 
emergency department and the patient was then taken from 
the ER to the OR for emergent surgery. During the surgery, 
the OBGYN estimated that between 1,500 to 2,000 mL of 
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blood and blood clots were removed from the pelvis. After 
the surgery the patient was then transferred to ICU care in a 
guarded condition.

Further past medical history was obtained from the hus-
band. Previously the patient was in good medical condition 
and took no regular prescribed medications. She had allergies 
to demeral and darvocet. The patient had had three previous 
pregnancies which included one cesarean section. She was a 
previous smoker, but currently was a non-smoker. There was 
no illegal drug use reported and only occasionally alcohol 

use. She had no significant or contributory family history.
After surgery, while the patient was intubated and un-

der ICU status, neurological consultation was requested. 
The request was in regards to possible anoxic or hypoxic 
encephalopathy resulting from prolonged cardiopulmonary 
arrest time for at least 35 min. During the first physical ex-
amination, the patient was intubated and was on sedative 
medications. Consequently the physical and neurological 
exam findings were limited. Full testing in regards to her 
encephalopathy was ordered at that time including: EEG to 

Figure 1. (a) MRI of the brain without contrast axial images of the patient showing multiple periventricular lesions. (b) MRI of the brain 
without contrast axial images of the patient showing juxtacortical and periventricular lesions.

Figure 2. (a) MRI of the brain with and without contrast showing a right-sided periventricular enhancing lesion. (b) MRI of the brain 
with and without contrast showing a left-side juxtacortical frontal lobe enhancing lesions.
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evaluate for any subclinical seizure activity, MRI of the brain 
to assess for stroke or cerebra edema, and standard metabolic 
labs as well.

During her second day in the ICU, the patient was 
weaned off sedation and began to become more awake and 
alert. She was shortly thereafter able to be extubated. The 
EEG prior to extubation showed only a slight slowing of the 
background, no seizure activity or other pathologic findings. 
After extubation, the patient had no complaints; however, 
upon more in-depth questioning she did have some mild 
memory loss of the event and for a short period of time prior 
to the event. The patient’s physical and neurological exami-
nation at that time, were essentially otherwise unremarkable 
and she was back to normal regarding motor strength, sen-
sation and higher mental function. However, testing of her 
memory did indicate that the patient had some mild difficulty 
with short-term recall. She could only recall two out of three 
words at 5 min and could not recall the third word even with 
multiple cues.

Although the MRI scan had been ordered prior to extu-
bation to evaluate for any injury related to the cardiac arrest, 
the MRI of the brain without contrast was not completed un-
til after the patient had been extubated. The findings showed 
no acute stroke; however, unexpectedly there were numer-
ous foci of flair and T2 hyperintensities. Lesions were pres-
ent both periventricular and juxtacortical consistent with de-
myelination areas that are present in MS (Fig. 1a, b).

The patient strongly denied history of any neurological 
events previously in her life. Again at this time she had no 
objective clinical signs of MS. At this time further workup 
was set to be carried out in the outpatient setting. At this time 
her case was initially thought to be one of a radiologically 
isolated syndrome (RIS).

Three days later the patient was doing well and partici-
pating with therapy on the medical-surgical floor, when an 

unexpected change occurred. The patient had new onset of 
psychosis with both auditory and visual hallucinations. The 
patient became paranoid, agitated, aggressive and confused. 
The patient’s family was questioned and they strongly de-
nied any history of mental disorder or psychosis in the past. 
Psychiatry was consulted and the patient was also placed on 
antipsychotic medication. A repeat EEG was ordered during 
this time and it consequently showed sharp and sharp-wave 
activity that lasted from 1 to up to 3 s mainly over the right 
frontotemporal region. It was decided then to order a repeat 
MRI of the brain, this time with contrast. The patient was 
also placed on antiepileptic medications, and during the next 
several days the patient’s mood and mentation began to im-
prove.

Results of MRI of the brain with and without contrast 
showed similar findings to her previous MRI of the brain; 
however, the contrast scan did show multiple areas of en-
hancement consistent with active demyelination. Some of 
the larger lesions included an active lesion in the left frontal 
lobe as well as the right parietal lobe (Fig. 2a, b). Throughout 
her stay in the hospital she did not have any other clinical 
symptoms of demyelination with the exception of two com-
plaints. One day she stated that she had numbness involv-
ing the right hand and fingers. However, she was still altered 
from her baseline when she expressed that she had the par-
esthesias of the right hand. Additionally she did complain of 
decreased visual acuity more in the left eye compared to the 
right and this complaint did persist even after her psychosis 
had resolved; however, the vision did improve over a period 
of several days.

The decision to start treatment and to pursue further test-
ing was made after the results of the contrasted MRI of the 
brain were reviewed. The patient was still having mood dis-
turbances at the time that the second MRI of the brain was 
completed and so it was decided to avoid steroid treatment 

Figure 3. Cervical spine MRI with and without. Lesion pres-
ent without contrast enhancement.

Figure 4. Thoracic spine MRI showing a lesion which did 
demonstrate contrast enhancement.
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as there was concern that steroids could possibly worsen the 
psychosis. The patient was started on IVIG once a day for 3 
days. During that time a screening MRI of the cervical spine 
and thoracic spine was ordered to evaluate for any demy-
elinating lesions. The cervical spine MRI showed two areas 
consistent with demyelination without contrast enhancement 
(Fig. 3). The thoracic spine, however, not only showed evi-
dence of chronic demyelination but also showed active con-
trast enhancement (Fig. 4). The patient remained completely 
asymptomatic despite the location of all of these lesions, and 
there are no paresthesias of her trunk or lower extremities 
and also no weakness in the lower extremities.

The patient continued to improve clinically with regard 
to her paranoid and psychosis. By the completion of her 
3-day course of IVIG, she had essentially returned back to 
her baseline function. It was recommended to her that she 
should have a lumbar puncture done to evaluate her CSF for 
various tests; however, she refused at that time. Blood work 
was sent out for autoimmune processes and was significant 
for mildly elevated Sjogen’s SS-A antibody at a level of 1.1 
(normal range 0.0 - 0.9) and mildly elevated anti-Smith an-
tibody at 26 (normal range 0 - 19). However, all other auto-
immune workup including ANA as well as double stranded 
DNA were negative. In addition to the autoimmune labs the 
patient had a low vitamin D-25 hydroxy level at 17.7. The 
patient was discharged home to her family in stable condi-
tion. She was giving information regarding follow-up in the 
clinic to discuss further workup and treatment. The patient 
was in agreement with follow-up.

Discussion
  
There is an established association between ectopic preg-
nancy and maternal cardiac arrest. Ectopic pregnancy oc-
curs when a developing blastocyst becomes implanted at a 
site other than the endometrium within the uterine cavity. 
The overall incidence of ectopic pregnancy increased dur-
ing the middle of the 20th century. Most recent approxima-
tions are that about 20 per 1,000 or 2% of all pregnancies are 
considered ectopic [6]. The classic symptoms in an ectopic 
pregnancy include abdominal pain, amenorrhea and vagi-
nal bleeding. These symptoms can occur in both ruptured 
and unruptured cases [7]. When ruptured ectopic leads to 
severe blood loss, it can cause cardiac arrest and death. Most 
of the deaths, approximately 85%, associated with ectopic 
pregnancy are due to blood loss. In the United States from 
1998 to 2005, 4% of all maternal deaths occurred secondary 
to ectopic pregnancies complications. Ectopic pregnancy is 
the most common cause of first trimester pregnancy related 
death in the United States. Recently, an earlier diagnosis and 
treatment have dramatically decreased the number of deaths 
due to ectopic pregnancy [8].

There are known links between MS and pregnancy. In 

regard to pregnancies in patients with MS, a study has shown 
that women with MS do not have an increased number of 
delivery complications, stillbirths, children with birth de-
fects, preterm births, spontaneous abortions or ectopic preg-
nancies as compared to general population [9-13]. Although 
there have previously been disagreements, the data now 
have shown that pregnancy is associated with a significant 
decrease in MS disease activity. In contrast, the postpartum 
period is associated with an increase in MS activity [14, 15]. 
The data from the pregnancy in MS study (PRIMS) have 
one of the best individual data regarding the association of 
decreased disease activity during pregnancy and increased 
activity after the birth. In the PRIMS study, there were a 
total of 254 women with MS who were followed for a pe-
riod of 2 years. They were followed not only during their 
pregnancies, but also for 12 months postpartum. The aver-
age rates of relapse before pregnancy, in the first trimester, 
in the second trimester, in the third trimester, and in the first 
3 months postpartum were respectively 0.7, 0.5, 0.6, 0.2 and 
1.2 per woman per year. The factors which lead to relapses 
after the first 3 months after giving birth included increased 
relapse rate in the year before pregnancy, increased relapse 
rate during pregnancy and higher EDSS scores at the onset 
of pregnancy. Even with the rise in relapses rating in the first 
few months postpartum, it should be noted that in the long 
term there has not been acceleration in the rate of disability 
or disease progression postpartum [16-18]. While no formal 
studies have reviewed cases such as the patient discussed 
above here, inference could be made that the lost of the fetus 
by ruptured ectopic would increase MS activity just as the 
patients studied in a true postpartum period.

The patient, if granted that her visual symptoms or par-
esthesias are labeled as a clinic attack, has by the most recent 
diagnostic criteria definitive MS. The McDonald criteria, 
which was developed, in 2001, and subsequently revised in 
2005 and in 2010 guides the diagnosis based on the facts that 
this patient has both dissemination of disease in time and 
in space. Dissemination in time is demonstrated if an MRI 
has both gadolinium-enhancing and non-enhancing lesions 
at any one time, which was present in our case. Dissemina-
tion in space is demonstrated when the MRI has T2 lesions 
present in at least two of the four regions which are noted as 
MS-typical areas of the CNS. These regions are periventric-
ular, juxtacortical, infratentorial and spinal cord. The patient 
in the case report again had multiple lesions of all the above 
mentioned areas. Additionally it should be noted that an MS 
attack or exacerbation is defined within the McDonald crite-
ria as patient-reported or objective event which is typical of 
an acute inflammatory demyelinating event in the CNS. It 
must by definition last at least 24 h and should not occur in 
the setting of a fever or other infection [19-24]. The exacer-
bation in the definition should then be confirmed by a neuro-
logic examination, if possible. Before a definite diagnosis of 
MS is made, the patient must have had at least one attack that 
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is confirmed by findings on a neurologic examination, visual 
evoked potential response testing in setting of visual com-
plaint or with MRI results that would be consistent with the 
prior noted neurologic symptoms [25-28]. In the case report 
above, visual evoked response testing would be pertinent in 
giving further substantial evidence that the patient does in-
deed have MS.

Initially there was discussion of the potential of this be-
ing a case of RIS as the patient’s clinic symptoms were not 
yet present after initial MRI was complete. The clinic picture 
was not in correspondence with the present radiological find-
ings. Especially of note were the active yet asymptotic tho-
racic spine cord lesions seen on this patient’s thoracic spine 
MRI. RIS is a relatively new phenomenon first described in 
2009 by Okuda [29]. RIS is typically found when MRIs are 
being ordered for other purposes especially headaches or 
other conditions. In our presented case, the patient’s MRI 
was ordered to evaluate for brain injury after cardiopulmo-
nary arrest. The initial proposed diagnostic criteria for RIS 
include the presence of incidentally identified CNS white 
matter anomalies meeting the MRI criteria of being ovoid, 
well-circumscribed and homogeneous with or with involve-
ment of the corpus callousm. Also there must be T2 hyper-
intensities measuring greater than 3 mm and also fulfilling 
Barkhof criteria for dissemination in space. The CNS white 
matter lesions must not be consistent with a vascular pattern. 
There additionally has to be no history of remitting clinical 
symptoms consistent with neurologic dysfunction. Further 
requirements also include that the CNS anomalies seen on 
MRI are not explained better by another disease [30].

The data from the early evaluation by Okuda et al showed 
that patients with RIS at an average time of 5.4 years, with 
a range of 1.1 - 9.8, went on to develop clinically isolated 
syndrome (CIS) of MS. Progression of radiological finding 
including T2 foci, enlarging of foci or contrast enhancing 
lesions occurred in 59% of patient’s at a median time of 2.7 
years. During this study it was found that if patient’s had 
contrast enhancing lesions on the first MRI indentifying RIS, 
there was a significant risk of going on to have dissemination 
in time on future MRIs of the brain [31]. Contrast enhancing 
lesions have been found to be a prognosticator of progression 
radiologically and subsequent clinical relapses. Also it is the 
most predictive MRI finding in predicting the development 
into clinically defined MS [32-33]. An additional important 
piece of literature by Okuda et al in the RIS field evaluated 
further asymptomatic spinal cord lesions and progression of 
the disease. In the study, 71 patients had cervical MRIs done 
prior to the development of any clinical events, 17 of the 71 
had thoracic spine MRIs. Out of the 71 subjects 25 (35%) 
were found to have anomalies very suggestive of demyelin-
ation prior to any clinical progression. Of those patients, six 
had scans which showed contrast enhancing lesions. Of the 
patients which had thoracic MRIs performed, six of the 17 
had lesions present and five of the six also had cervical spine 

disease noted. The disease progressed to CIS or a primary 
progression MS in 21 out of those 25 patients, or 84%. The 
average time to clinical progression of the disease was 1.6 
years [34]. The importance of the study overall and in regard 
to the case report presented here is that the results suggest 
that patients with asymptomatic disease within the brain and 
spinal cord in comparison to individuals that only have RIS 
in the brain are at extremely high risk for going on to develop 
clinical symptoms [35-38].

There are many interesting facets to this case. The first 
aspect was that the patient survived such a prolonged pe-
riod of cardiopulmonary arrest and recovered neurologically 
intact. Second, is the fact that there were multiple contrast 
enhancing lesions on the brain and the thoracic spine MRIs 
yet the patient appeared generally asymptotic from them. In 
an extensive search of literature there does not appear to be 
any cases of MS found incidentally after cardiopulmonary 
arrest and also no reported cases of severely active MS after 
ruptured ectopic pregnancy. Although there is sufficient in-
formation available regarding MS in the natural postpartum 
period, information regarding disease activity after miscar-
riages and ectopic pregnancies is still incomplete and lacking 
at this point. Further information on this topic would help 
both neurologists and patients determine the best course of 
action, if and when the situation occurs.
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