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ABSTRACT

A 30-year-old woman was admitted to the emergency department one and half hours after severe bupropion extended-release
intoxication, estimated to be between 18 and 36 g. She initially presented with seizures and later developed signs of cardiotoxicity
with persisting sustained ventricular tachycardia. Despite multiple defibrillation attempts and the administration of sodium bicarbonate, calcium gluconate and magnesium, restoration of sinus rhythm was found unsuccessful. In another attempt to treat this
refractory ventricular tachycardia lidocaine was given followed by deterioration to asystole. During cardiopulmonary resuscitation
(CPR), the quality of chest compression was assessed and optimised using transoesophageal echocardiography. Eventually venoarterial extracorporeal membrane oxygenation (VA-ECMO) was needed to achieve hemodynamic stability. In this case report we
discuss the successful use of VA-ECMO after bupropion intoxication, which has only been reported in 3 other cases but should
be considered as one of the treatment options in severe overdose cases. Also, the rare complication of asystole after lidocaine
administration and the value of transoesophageal echocardiography during CPR will be discussed.
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INTRODUCTION

B

upropion is a commonly prescribed antidepressant used for
treating major depressive disorder, seasonal affective disorder
as well as for anxiety, bipolar disorder and as an aid for smoking
cessation. Bupropion is classified as an atypical monocyclic antidepressant with a chemical structure similar to amphetamine.1 It
is a selective reuptake inhibitor of dopamine and norepinephrine.
Bupropion is available in an immediate release, a sustained
release and an extended release form. The extended release
form is known to have a peak plasma concentration at 5-hours.
However, if an overdose is taken, the peak plasma concentration
time can be prolonged.2 Most reported severe adverse effects of

a bupropion intoxication are seizures and late onset cardiotoxicity
with widening of the Q wave, R wave and S wave (QRS)-complex
and prolongation of the Q-T corrected (QTc) interval.1-4
In this case report we discuss a patient that was seen in the
Emergency Department (ED) after a severe bupropion extended
release intoxication with the need for veno-arterial extracorporeal
membrane oxygenation (VA-ECMO) to achieve hemodynamic
stability. In the past, many cases of bupropion intoxication have
been described. However, only 3 other cases were found describing
the need for VA-ECMO after a severe bupropion overdose.5,6
During advanced life support (ALS), the patient experienced
refractory sustained ventricular tachycardia (VT). Despite
multiple defibrillation attempts and the administration of sodium
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bicarbonate, calcium gluconate and magnesium, restoration of
sinus rhythm was found unsuccessful. In another attempt to treat
this refractory VT lidocaine was given followed by deterioration
to asystole. Lidocaine is a frequently used antiarrhythmic drug
with the possible complication of asystole immediately after
administration. However, it has only been reported a few times.7,8
To optimize the chest compressions during ALS, transoesophageal
echocardiography was used to indicate the best placement of the
Lucas® chest compression system.
CASE REPORT

A 30-year-old woman was admitted to the ED after ambulance
intervention following an autointoxication of bupropion. The
patient declared to have ingested 120 tablets. A number of 5
empty packages of both 150 mg and 300 mg extended release
tablets were found, estimated to be a total dose between 18 and
36 g. The patient had no relevant somatic or surgical history but
had a psychiatric history with previous suicide attempts. Upon
arrival on the scene, about 60-minutes after estimated drug
ingestion, the patient was agitated and uncooperative. About
10-minutes after arrival on the scene, she developed generalized
tonic-clonic seizures lasting about 2-minutes for which diazepam
was administrated intravenously. The patient’s vital signs during
transportation were oxygen saturation of 100% with 15 L of
oxygen, a sinus tachycardia of 140 beats/minute, normotension,
a temperature of 36.5° Celsius and a fluctuating Glasgow Coma
Scale between 3/15 and 10/15. An additional dose of diazepam
and lorazepam were given before arrival at the hospital. There
were no signs of hyperreflexia or rigidity and pupils were bilaterally
mydriatic, symmetric and reactive.
To secure the airway, tracheal intubation was performed
in hospital after induction with propofol and rocuronium. Initial
management focused on the continuation of mechanical ventilation
and sedation to prevent recurrence of seizures together with
monitoring of possible electrocardiogram (ECG) changes. Fifty
(50) grams of activated charcoal was administrated via nasogastric
tube and repeated every 4-hours. Aspiration through the nasogastric

tube was performed however it was found unsuccessful.
Initial ECG showed a regular sinus rhythm of 125 beat/
minute, a narrow QRS-complex of 88 milliseconds and a QTc time
of 435 ms. There were no signs of ischemia present (Figure 1). The
first arterial blood gas was obtained 45-minutes after admission
at the ED and showed a pH of 7.35, pO2 108 mmHg, pCO2
43.6 mmHg, HCO3 24.3 mmol/L, lactate 2.3 mmol/L. Further
laboratory investigations showed a glucose of 72 mg/dL, Na+ 140
mmol/L, K+ 3.29 mmol/L, HCO3 16.4 mmol/L, Cl- 102 mmol/L.
Inflammatory markers, liver function tests, complete blood count
and renal panel were all within normal ranges.
She soon developed a hypotension of 70/40 mmHg, for
which noradrenalin was associated together with a 500 cc bolus
of crystalloids. ECGs were systematically taken every 2-hours.
Over the next 8-hours the patient developed a bradycardia as
low as 47 bpm with widening of the QRS-complex up until 185
ms and prolongation of the QTc interval up to 519 ms (Figures
2-3). Since this rhythm was secondary to the bupropion induced
sodium channel blockage, sodium bicarbonate was administrated
twice (200 meq in total). A terlipressin drip was associated together
with 1 g of calcium gluconate and 3 grams of magnesium. After
30-minutes the patient developed a torsades de pointes (TdP)
for which an additional 100 meq of sodium bicarbonate (guided
by the QRS-duration), magnesium and calcium chloride were
given. Multiple synchronized defibrillations were administrated.
Defibrillation consistently restored sinus rhythm for limited
duration with persistent recurrence of initially TdP and VT later
on. During sinus rhythm, atropine was associated to improve
atrioventricular conduction. Due to the recurrent nature of the VT,
an anti-arrhythmic drug was administered. It was decided to avoid
amiodarone due to its QTc prolonging effect. A lidocaine bolus of
100 mg was administered 12-minutes after the start of advanced
life support (ALS) after which the patient developed asystole.
Cardiopulmonary resuscitation (CPR) was assisted by the Lucas®
chest compression system. To assure best possible placement,
a transoesophageal echocardiography (TEE) was associated
after 20-minutes. Based on the mid oesophageal long axis view

Figure 1. ECG Upon Hospital Arrival

Vent. rate 125 ms, PR-interval 156 ms, QRS duration 88 ms, QTc 435 ms
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Figure 2. 6,5-Hours After Initial ECG

Vent. rate 61 ms, QRS duration 184 ms, QTc 519 ms

Figure 3. 11 Hours After Initial ECG

Patient on VA-ECMO showing persisting broad complex (ventricular) tachycardia

(MELAX), compressions were mainly on the outflow track with
limited opening of the aortic valve, hence the position of the chest
compression system was adjusted under TEE guidance. Given
the refractory cardiac arrest setting, the decision to place VAECMO was taken, which was operational after 63-minutes of ALS.
The patient was transferred to the intensive care unit where she
remained in a refractory VT state for over an hour. Eventually the
patient could be weaned from VA-ECMO over the next 48-hours.
Four-days after hospital admission the patient could be extubated.
The patient had a full neurological and cardiac recovery
and could be discharged from the intensive care unit after 6-days.
DISCUSSION

Bupropion is classified as an atypical monocyclic antidepressant
Case Report | Volume 7 | Number 1 |

with a chemical structure similar to amphetamine.1 It is a selective
reuptake inhibitor of dopamine and norepinephrine. The optimal
daily starting dosage has been described as 150 mg per day.
Maximum dose recommended per day is 450 mg for the immediate
and extended release formulations.2 Most commonly reported
side effects at therapeutic doses are headache, nausea, dry mouth,
agitation, constipation and irritability.3
In therapeutic dosage, bupropion will reach its peak plasma
concentration around one and a half hours for the immediate release,
at 3-hours when a sustained release form is taken and at 5-hours
after ingestion of the extended release form.2,4 After oral ingestion
bupropion is absorbed rapidly and distributed extensively over the
body (Vd of 19 L/kg). It mainly gets metabolized by the liver into 3
active metabolites (hydroxybupropion, threohydrobupropion, and
erythrohydrobupropion). The elimination half-life of bupropion
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has been described to be approximately 21-hours, and a half-life of
20 to 37-hours for its metabolites.3
However, studies have suggested that the peak plasma
concentration and elimination half-life is prolonged when an
overdose of bupropion extended release is taken compared with
therapeutic ranges.4 It is also important to mention that a few cases
have reported the formation of a pharmacobezoar when large
doses have been ingested and this can also alter the Tmax and T1/2.4,9
Since there is no known antidote for bupropion
intoxication, the treatment is limited to symptom control and
supportive care.10 Studies have shown that active charcoal is indicated
in most cases of intoxication to partially prevent absorption.
However, it is very time sensitive and should be administrated
within an hour of intoxication.11 Repeated administration is
recommended in case of substances that have an extended stay in
the stomach.12,13 Also whole bowel irrigation might be considered
in cases like these however its value has not been established yet.10
Bupropion is known to have an extensive protein binding capacity
and to be highly lipophilic hence why dialysis is not indicated but
lipid emulsion therapy could be considered.3 There have been
some cases described in the past in which the use of lipid emulsion
therapy was found to be successful.14,15 However, the evidence for
the positive outcome benefits has been variable.16
Overall, the most described symptoms after intoxication
are vomiting, hypertension, sinus tachycardia, QTc prolongation,
cardiotoxicity, tremors, hallucination, agitation, seizures and status
epilepticus.1,2,4,10,17-24 The patient in this case report experienced
mainly epileptic seizures, QRS complex widening and QTc
prolongation which eventually resulted in TdP and VT for which
ALS and eventually VA-EMCO were indicated. When searching
for other bupropion overdose cases with necessity for VA-ECMO,
only 3 other cases were identified.5,6 In all cases VA-ECMO showed
to be highly effective in the treatment and support of patients
with severe cardiogenic shock due to bupropion poisoning.5,6
Some studies have reported that, when compared to conventional
treatment, the use of VA-ECMO enhances the survival rate in
patients with cardiovascular failure due to poisoning.25,26 Even
though the evidence is limited and more studies are needed to
confirm its benefits, we believe VA-ECMO could be an asset in the
stabilization and support of patients with hemodynamic instability,
due to drug intoxication and more specific bupropion intoxication.

During TEE, the mid-oesophageal long axis view
(MELAX) is considered most useful in the assessment of the
AMC since it visualizes all structures of interest (left ventricle, left
ventricular outflow track and ascending aorta).29 One prospective
cohort study using TEE during CPR showed that in 53% of
intra-arrest cases, AMC was initially located on the left ventricle
outflow track.28 During cardiac arrest TEE is not only useful to
optimise the AMC but also provides continuous feedback on the
quality of chest compressions, evaluates cardiac function and helps
determine a cause for arrest.30 However, more studies are needed
to establish the effects on the clinical outcome.
Also of interest in this case is the fact that after the
administration of lidocaine, the patient evolved from VT to asystole.
The ERC guidelines suggest to administer anti-arrhythmic drugs in
shock- refractory, pulseless VT patients.31 It was decided to avoid
amiodarone due to its QTc prolonging effect and use lidocaine
instead. Lidocaine is a Vaughan-Williams class Ib antiarrhythmic
drug, that is known to shorten the QTc interval and has been used
successfully in the treatment of ventricular tachyarrhythmias.32
However, there have been a hand full of cases reporting asystole
after lidocaine administration due to the depressing effect lidocaine
has on the sinoatrial and atrioventricular node.7,8 In vivo studies
showed that bupropion antagonizes sodium channels in cardiac
tissue,33 therefore we believe that lidocaine should be avoided for
the treatment of VT in bupropion intoxication cases. However,
further in-depth research is needed to establish the anti-arrhythmic
drug that would be considered first choice in cases of recurring VT
and TdP with prolonged QTc interval.
CONCLUSION

Severe extended release bupropion intoxication usually results
in severe neurological symptoms and cardiotoxicity. Our patient
experienced seizures, bradycardia and eventually QRS-complex
widening and QTc prolongation resulting in recurring ventricular
tachycardia, torsades de pointes and asystole. A multi target
approach of active charcoal administration, medical management
for symptom control, optimisation of chest compressions during
resuscitation and placement of VA-ECMO resulted in successful
treatment of this intoxication and has led to a full patient recovery
despite prolonged cardiac arrest (Table 1).
Table 1. Suggested Therapy Following Severe Bupropion Intoxication

To assure the best possible neurological outcome and
overall survival for patients with the need for CPR, it is essential
to have optimal chest compressions. Over the last years a lot
of research has been done to find ways to optimize this in the
emergency setting. In this case, ALS was guided by TEE after 20
minutes. Echocardiography has proven to be a valuable prognostic
tool during cardiac resuscitation that might improve the patients’
outcome.27 Studies have shown that during CPR, compressions
are often performed in the incorrect location, resulting in partially
obstructing the outflow track. Animal studies have also shown that
there is higher coronary perfusion and improves the chance to
achieve the return of spontaneous circulation (ROSC), when the
area of maximal compression (AMC) is over the left ventrical.28
4

Activated charcoal (when unsuccessful consider pharmacobezoar formation)
Whole bowl irrigation
Lipid emulsion therapy
Sodium bicarbonate for bupropion induced bradycardia
VA-ECMO in severe hemodynamically unstable patients

CONSENT

The patient presented in this case was contacted and informed.
Oral consent from the patient was given.
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W

ound care costs in the United States exceeds 10 times more
than that of other countries.1 Legal suites are increasingly
paid out by clinicians, not the hospitals or the healthcare system.2
Many clinicians are facing lawsuits for malpractice or professional
neglect. When taken to court and found guilty, the judgment will
result in a large settlement then include the loss of the clinician’s
license.1 Since malpractice has a limited judgement, many lawyers
are seeking damages as a result of elder abuse. In using elder abuse,
the judgements do not have a limitation and often result in very
large settlements.2 Clinicians need to learn how to protect him/
herself from lawsuits and present the best defense. Areas of negligences in care are: 1) Failure to follow the provider’s orders. 2) Failure to properly monitor and observe the patient and the progress
of the wound, 3) Failure to report changes in the patient’s condition. 4) Failure to properly document wound assessment properly
and with true description.2 The following paragraphs will explain
these failures in greater detail.
Failure to follow a doctor’s order can result in
disciplinary action by the employer and board of nursing.3 There
are exceptions, when related to patient safety or against hospital
policy. The difference between medication orders and wound care,
is the fact the patient is seldom at a safety risk or not following
hospital policy.3 The failure of not following a wound care order,
could result in the wound not healing properly. An example of a
discharge order: “After cleansing the sacral wound, with wound cleanser,
pack lightly with Aquacel, cover with Mepilex Sacral, change every 2-days
or as needed if greater than 50% drainage or an episode of incontinence.”
Once the discharging agency receives the order, a nurse is sent
out to evaluate the wound and do the dressing change. What is
discovered, is the orders are very specific in the dressing types
and none are what the discharging agency has in stock.4 The nurse
substitutes the products and leaves a message for the doctor. Talks
with the family and explains what has done and that this will not
affect the healing. The nurse substituting products is disregarding
orders and could be found negligent if the wound worsened and

the family/patient did not understand why the substitution. This
nurse did right and needs to document exactly what was done at
the time of the visit. A better order would be to use generic names
and allow superstitions.4 Writing dressing orders, needs to have
all information, and treatment products be in generic, if possible.
The orders need to specify: location of wound, type of wound,
type of primary dressing, if packed location of packing, if tunnel
present, what to pack in tunnel, how to address undermining, the
secondary dressing, how often to change, and what to do if there is
changes in the wound, dressing soiled or not available.5 This allows
the person doing the dressing change to know exactly what to do
without questions. With each dressing change the wound needs to
be monitored and observed for changes and need to change the
dressing.6
Failure to properly monitor and observe the patient and
wound during the shift is a serious infraction of patient safety.7
When reading the order for the dressing change, if dated and not
due for change, then note in chart: dressing due to be changed
on X date, current dressing in place, surrounding area without
signs of infection, patient does not express any signs of pain or
discomfort.6 Talked with the patient and family about the wound
progress and when dressing due for changing. No questions at this
time. With each dressing change there must be documentation
to include: amount of drainage, signs of infection, odor, amount
of slough or eschar located in the wound, and that the dressing
was changed as ordered, if not why and that physician is called
to report any changes or problems.6 Measuring and picturing the
wound needs to be made weekly, changes in the wound, on admit,
and on discharge.8 If the wound is deteriorating or worsening, then
family, patient, doctor and wound care specialist need to be called
and informed.7 Then documentation becomes very important to
acknowledge increased interventions in place and give explanations
of what is happening to cause the deterioration. Deterioration of a
wound could be related to wrong diagnosis, poor nutrition, change
in patient physical or mental condition, or possible infection.2

Copyright 2021 by Corum LA. This is an open-access article distributed under Creative Commons Attribution 4.0 International License (CC BY 4.0), which
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These factors are all important in wound healing. Often with
diabetic wounds, the infection can come on quickly and with
systemic signs by the patient. The failure of documenting these
observations is crucial not only related to lawsuits, but also need to
inform the rest of the team what is going on with the wound.
Failure to documentation appropriately is the cause
of the largest amount of lawsuits. Documentation is a way of
corresponding with other medical personnel, taking care of the
patient.7 Documentation related to wound care supports what the
wound looked like on admission, with each assessment, and on
discharge.9 The pictures of the wound only helps assure the picture
is presented appropriately. Pictures need to be dated, with the ruler
present and only identified by the hospital identity document (ID)
numbers or initials of the patient.8 The documentation needs to
include: diagnosis of the wound and of the patient, the size and
depth of the wound, description of undermining and tunneling,
treatments being used, any surgeries or special procedures done,
pain, plan of care and when next treatment to be done. If the
wound continues to heal, documentation to how the patient and
family are notified of progress and any questions.10 If the wound
deteriorates, what actions are taken, what has changed with the
patient and changes in the diagnosis. Who was notified of the
changes and when. How long the treatment will need to continue.
All this information must be given to the patient and/or family.
Informing and educating is very important to assure there is
compliance and understanding of the plan of care.7
Negligence is mentally, physically, and financially
exhausting. The wound care clinician needs to be aware of the
ways to protect him/herself. Certification presents credibility
to the clinician. National certification is designed to show
credible education and criteria has been followed to receive this
accreditation. Making a checklist to assure the certification is
credible will assure money well spent.5 To assure a standard of care
is maintained, a clinician should educate him/herself by attending
seminars, conversations and belonging to organizations.2 Stay
educated about state policies, procedures and standard of practice.
Never criticize the doctors, nurses, or the facility you work with
or for. Maintain professionalism when taking care of patients and
working with staff. This all helps to decrease the chances that you
will be involved in a law suite. It is important that the patient and

family have respect for you and what you do.2
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ABSTRACT
Background

Traumatic cervical are injuries are very common due to high motility of cervical spine and its vulnerability to traumatic injuries.
Optimal time for stabilizing the patients with traumatic spinal fractures remains controversial. It is almost due to different outcomes in various studies and the lack of consensus about it. Here we explain an ultra–early cord decompression that led to complete recovery of a patient with severe cervical cord injury.
Case Presentation

The patient was a 27-year-old gymnast woman with a recent history of spinal cord injury caused by high jumping with head back
and neck hyperextension presented within 2-hours of trauma. As a critical case and lack of advanced radiologic equipment, only
cervical spinal radiographs were used for decision-making within the first 3 hours of injury to save the patient’s cord function by
surgical decompression.
Conclusion

Many studies have proposed different intervention times for achieving the optimal result; however, we present an ultra-early
surgery (within 3-hours of injury), conducted in a context of limited medical facilities. This case revealed an excellent result after
12-months follow-up.
Keywords

Cervical spine; Early decompression; Surgery; Trauma.
INTRODUCTION

T

raumatic cervical injuries occur in 2-3% of all traumatic patients and account for 8% of trauma-related deaths.1 The incidence of spinal cord injury is about 30 person per million in
the world.2 Optimal time for stabilizing the patients with traumatic
spinal fractures remains controversial. It is almost due to the lack
of a consensus on different outcomes in various studies. Depending on the clinical situation, it is very important to make a timely
and appropriate decision.3 Many studies have discussed and explained different time durations as a deadline for achieving the optimal results. Some studies have assessed the frequency, timing and
prediction of symptom development in patients with radiological
evidence of cord compression or spinal canal narrowing. Some

of these studies have reached to a recommendation in favor of
“early” or “very-early” surgery in acute setting.3-6
Very-early surgery is considered as surgery performed
within 8-hours of trauma.4 Here, we present a rare case of
traumatic cervical spine injury that was operated within 3-hours of
the injury in a setting with no magnetic resonance imaging (MRI)
utility. The outcome of this so-called ultra-early surgery will be
discussed.
CASE PRESENTATION

A 27-year-old gymnast female arrived at the emergency department,
suffering from neck pain and bilateral upper extremity numbness

Copyright 2021 by Zarei MR. This is an open-access article distributed under Creative Commons Attribution 4.0 International License (CC BY 4.0), which
allows to copy, redistribute, remix, transform, and reproduce in any medium or format, even commercially, provided the original work is properly cited.
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and weakness after falling and neck hyperextension 2-hours before
presentation. The neurological examination revealed the weakness
of the upper extremities and reduced sensation bilaterally in the C3
to C7 dermatomes, and the patient felt hyperalgesia and numbness
in peri-umbilical area. The motor strength of both upper extremities
were 1/5 to 2/5. Her hands’ strength in flexor muscles were 1/5
bilaterally. Besides the normal sensation, the motor strength of
the lower extremities was 3/5. The deep tendon reflexes (DTR)
of the both extremities were within the normal range. Rectal
tone and bulbocavernosus reflex were also normal. According to
the American Spinal Association (ASIA) score, the patient was
categorized in grade C. Her initial examination suggested a central
cord syndrome. She had no history of any systemic diseases such
as diabetes, hypertension and no long-term use of any medication.
This patient had been admitted to a hospital with no
computerized tomography (CT) scan or MRI facilities. Waiting
for performing CT scan or MRI would make a significant delay
in patient’s treatment. Therefore, only cervical spinal radiographs
were used for decision-making (Figure 1). She underwent a
decompression surgery within the first 3-hours after trauma
(Figure 2). Intravenous methylprednisolone was also administered
with a dose of 500 mg in 10-minutes and 500 mg every 6-hours
thereafter for 24-hours. Intravenous cefazolin was administrated
just before surgery for 24-hours every 6-hours. According
to the American Spinal Injury Association modified Frankel
classification, neurological functions were assessed before and
after the surgery and during the follow-up.7 The goal was to restore
the maximal spinal stability, cord decompression and eventually to
let the patient be mobilized as soon as possible in an ultra-early
time within 3-hours of the trauma. A written informed consent
has been obtained from the patient to let us present his medical
information.
Figure 1. Elateral Cervical X- ray, 3-Hours after the Trauma Reveals a Fracture-Dislocation
of the 5th Cervical Spine

Figure 2. Lateral Cervical X- ray, after First Operation, Corpectomy and Iliac
Replacement Grafting, One-Day after Trauma

SURGICAL METHOD

Under general anesthesia and supine position,a right-sided Smith
– Robinsons approach through a 5 cm standard transverse incision
was used. C4 and C5 partial corpectomy andstabilization of C3 to
C6 ,were performed. An iliac crest graft was set on the corpectomy
defect in the first stage. Later, the iliac crest graft was removed and
titanium mesh filled with autologous bone graft and cervical plate
(Medtronic spine, Minnesota, USA) was used for anterior fusion
of C3 to C6. In the third stage, thepatient was positioned prone
in a Mayfield head holder. A midline 9 cm skin incision was made
starting at the external occipital protuberance. The lateral masses
of the C3-6 were subsequently exposed by subperiosteal dissection.
Then, the lateral mass screws (Medtronic spine) was placed in
C3-6 lateral masses, using Magerl technique (Figure 3).8 Eventually,
proper drainage was placed and a Philadelphia cervical collar was
used to post-operative neck immobilization (8 to 12-weeks). The
patient was discharged from the acute care when she was medicallFigure 3. Lateral Cervical X-ray, Performed Post-operatively
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y stable. Post-operative cervical radiography showed sufficient
reduction and good positioning of the implants. Subsequently,
post-surgical MRI of the cervical spine, performed in another
medical center, confirmed the diagnosis. (Figure 4). Rehabilitation
was started within 2-days postoperatively. Four-days later, the
patient was reassessed neurologically; there were no significant
differences in neurological status before and after the operation
and she discharged home.

Figure 4. Cervical MRI, 2-Days after Trauma, Myelogram View Shows the Central Cord
Injury

stabilization is more effective in patients with more severe injuries.13
Dvorak et al14 determined that early surgery within 24-hours of
spinal injury will improve the motor neurological recovery and also
reduces the duration of hospital stay. Similarly, in Dorban’s et al15
study, ultra-early surgery (≤ 12-hours) in patients with neurological
defects had a better neurological outcome.
Interestingly some authors mentioned a significant
longer waiting time in older patients (≥ 75 y/o) from admission
to surgery, despite less severe injuries. McKinly's study noted that
the ASIA motor index was important in the nonsurgical group,
especially in the patientswith incomplete injuries and the elderly.
However in that study, there was no difference in neurological or
functional improvement between the early (≤ 24-hours) and the
late (≥ 72-hours) groups.16 In another investigation by Furlan et al,
early decompression of spinal cord was more cost-effective than
delayed intervention in both complete and incomplete injuries;
however, it seems that further investigation is still required in the
future to reach the best outcome.17
Although the best time for the early surgical intervention
remains to be determined, most studies report the first 24-hours
as a deadline for the best outcome. However, in some other
studies, acute or early trauma stabilization time is defined as ≤
72-hours.3-5,13,17-20
Yue et al2 in a reviewof 56 published studies in the field of
acute cervical spine injuries showed an improved outcome the in
early (≤24-hours) interventions. Bourassa-Moreau et al21 reported
that earlier surgical intervention will reduce complication rate such
as pneumonias (≤72-hours) and pressure ulcer (≤24-hours).

She was evaluated within every 3-months in outpatient
clinicfor one year. In her last follow-up, the motor strength had
recovered completely. In her neurological examination, there was
only a numbness around the peri-umbilical area. She returned to
her ordinary life without any restrictions.
DISCUSSION AND CONCLUSION

Theoretically, in case of ongoing pressure on spinal cord, early
decompression would help in reestablishment of cord blood supply
and prevent further ischemic injury. Moreover, by restoration of
CSF circulation around the injured cord, noxious inflammatory
substances may be washed out, and therefore it might have a role
in preventing secondary injuries to the cord.3-6,9,10
Definition of early and late intervention is still unclear
in various studies. Some authors like Frangen et al11 believed that
the importance of coexisting lung injuries in acute spinal trauma
is an important factor influencing the clinical outcome, even in the
early intervention and severely injured casualties. In another study,
Kerwin et al12 showed a marked correlation between postoperative
complications (such as pneumonia) and time of admission in
patients who underwent early (≤ 72-hours) surgical fixation.
Interestingly, according to Injury Severity Score (ISS) early surgical
Case Report | Volume 7 | Number 1 |

Contrary to the vast agreement with early operation,
many studies have demonstrated different results. Liu et al19
showed no significant difference between two groups in the early
and late surgical complications such as pneumonia, infection and
sepsis. They also concluded that timing of surgery has no effect
on neurological recovery and even early intervention may lead to
a higher mortality and morbidity. They recommended the first
72-hours of the spinal injury as the best time of intervention.
Biglari et al18 study was one of the few studies that proposed the
first 4-hours as an early intervention time, however the authors
recommended against it as the early (4-hours) vs late (4-24-hours)
decompression showed no significant differencein neurological
outcome. However, there were important limitations to discuss,
such as being a single center prospective study with a limited
sample size (51 patients). Konieczny et al20 also found that early
(≤ 72-hours) surgery had a significantly higher mortality rate
and recommended to select the patients more carefully for early
decompression surgery.
Few authors believed that the patients with central
cord syndrome (CCS) may have long-term neurological recovery,
regardless of the treatment. As opposed to our case report, a
prospective 12-months follow-up showed an impairment in ASIA
motor score and neurological outcome in patients who were
treated in the early stage of the injury (first 8-hours) in comparison
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with the interventions during 8-24-hours after the injury.22
To the best of our knowledge, this is a very rare operation
that was conducted in an ultra-early stage (3-hours) of the injury.
Although it was conducted in a context of limited medical facilities,
an excellent result at the 12-month follow-up ensued, raising
awareness for the possible benefits of this approach.
CONSENT

The authors have received written informed consent from the
patient.
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ABSTRACT
Introduction

The outbreak of coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory distress syndrome coronavirus 2
(SARS-CoV- 2), has been recently declared a pandemic by the World Health Organization. Apart from acute respiratory manifestations, SARS-CoV-2 may also adversely affect other organ systems. To date, however, there is a very limited understanding
of the manifestations and management of COVID-19 related conditions outside of the pulmonary system. This study provides
an overview of the current literature about the extra pulmonary manifestations of COVID-19 that may affect the renal, cardiovascular, gastrointestinal, hematological, hematopoietic, neurological, or reproductive systems. This study also describes the current understanding of the extra pulmonary manifestations caused by COVID-19 to improve the management and prognosis of
patients with COVID-19.
Materials and Methods

A total number of 200 hospitalized patients with COVID-19 disease were retrospectively evaluated for extra-pulmonary manifestations findings or complications. These patients had undergone various imaging studies, blood examinations during the course of
hospital stay. The data reviewed using the institutional PACS, database system over a period of four months (August to November
2020).
Results

Among the 200 patients (males and females), 175 of them had extra-pulmonary complications. Various extra-pulmonary findings
such as acute kidney injury, renal failure, cytokinase strome, acute myocardial injury, congestive cardiac failure, pulmonary thromboembolism, gastrointestinal, neurological complications were observed.
Inclusion and Exclusion Criteria

All retrospective clinical studies, case series, and case reports with data on extra-pulmonary manifestations in COVID-19 that
were published from the end of December 2019 till the end of February 2021 were included. Studies that did not mention extrapulmonary manifestations were excluded.
Literature Search

The review was based on publications available on PubMed and data collected by the World Health Organization (WHO). Search
terms used were ‘novel coronavirus 2019 (2019-nCoV)’, ‘SARS- CoV-2’, or ‘COVID-19’ combined with ‘asymptomatic’, ‘gastrointestinal’, ‘cardiac’, ‘neurological’, ‘hepatic’, ‘hematological’, ‘renal’, ‘psychiatric’, ‘hematological’, and ‘atypical’.
Keywords

COVID-19; SARS-CoV-2; 2019-nCoV.
INTRODUCTION

T

he spread of corona virus disease started in 2019 causing severe acute respiratory distress syndrome. It has recently become a global pandemic and public health problem in almost all

countries. similar to severe acute respiratory syndrome coronavirus 2 (SARS- CoV-2) is SARS) and Middle-East respiratory syndrome (MERS). Coronavirus infections are responsible for severe
and potentially life-threatening acute respiratory syndromes.
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allows to copy, redistribute, remix, transform, and reproduce in any medium or format, even commercially, provided the original work is properly cited.
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As of 17th June 2020, a total of more than 8,044,178
confirmed cases and approximately 440,413 total deaths for
coronavirus disease 2019 (COVID-19) had been reported
globally. In India, a total of more than 354,065 confirmed cases
and approximately 11,903 total deaths for COVID-19 had been
reported (Figure 1).
SARS-CoV-2 is thought to use cell receptor angiotensin
converting enzyme 2 (ACE-2) to gain cellular access in humans.
The ACE-2 receptor is highly expressed in lungs, kidneys,
gastrointestinal (GI) tract, liver, vascular endothelial cells, and
arterial smooth muscle cells. Thus, all these organs and systems
with high expression of ACE-2 receptors might be speculated
targets for SARS-CoV-2 infection.
The main purpose of this retrospective study is to provide
an overview of the current literature on the extrapulmonary
manifestations and complications of COVID-19 to improve the
management and prognosis of these patients.
COVID- 19: DIAGNOSIS,TREATMENT AND OUTCOMES

The diagnosis of SARS-CoV-2 infection is currently established
with nucleic acid (RNA) testing of suspected patients using realtime reverse transcriptase-polymerase chain reaction (RT-PCR)
techniques by oropharyngeal and nasopharyngeal swabs. Initially,
a patient was suspected of SARS-CoV-2 infection if he/she had
symptoms of cough, fever and/or dyspnea, and a history of travel
to endemic regions affected by the SARS-CoV-2 outbreak; or have
had close contact(s) with individuals with an a forementioned
travel history.
However, due to the ever-increasing number of

COVID-19 cases, physicians are now recommending RT-PCR
testing only in all patients showing any evidence of viral pneumonia
on chest X-ray or computed tomography (CT) (e.g., ground-glass
opacities and exudative lesions). In some cases, absence of fever
and typical symptoms in the early stages of viral infection hinders
the identification of infection in at risk individuals. To date, the
treatment options are scarce mostly due to the fact that no targeted
therapy for SARS-CoV-2 is available.
The mainstay of COVID-19 management is the patient’s
isolation and supportive medical care, as recommended by World
Health Organization (WHO), which includes the use of antiviral,
antibacterial medications, and oxygenation therapy as appropriate.
Initially, corticosteroids were not recommended for routine use
as their usage may be associated with delayed viral clearance.
However, the latest trial data demonstrated that low to moderate
dosage of dexamethasone may reduce mortality among critically
ill patients, especially for patients requiring ventilation therapy.
Patients on mechanical ventilator support or on oxygen support
has shown better results by improving in PaO2/FiO2 ratio (P/F
ratio) and SpO2 levels in prone/awake prone ventilation. There is
currently no drug for COVID-19, but it has been revealed that
some commercially available drugs are promising, at least for
treating symptoms in early stages. Among them, remdesivir, which
can block the activity of RNA-dependent RNA polymerase (RdRp)
in old SARS-CoV-2 and Middle-East respiratory syndrome corona
virus (MERS-CoV) viruses, has been prescribed to COVID-19
patients in many countries.
The incidence of acute respiratory distress syndrome
(ARDS) in COVID-19 patients is reported to be 15 to 30%.
Compared to survivors, patients dying with COVID-19 are more
likely to be older, have more severe viral infection, be admitted to

Figure 1. Schematic Figure Showing the Potential Complications of COVID-19 Affecting Organ Systems
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intensive care unit (ICU), and are more likely to have comorbidities
or develop ARDS. For survivors, the median recovery time from
hospital admission to discharge is approximately 12 to 14 days; the
median duration from ICU admission to death for nonsurvivors
is approximately 7-days. The discharge criteria for COVID-19
patients after in-hospital treatment varied across the globe, while
specific criteria can be quickly evolving.1-7
COVID-19: ACUTE KIDNEY INJURY AND RENAL FAILURE

The kidneys are one of the most frequently affected extrapulmonary
organs in patients infected with SARS-CoV-2; especially, in those
patients who are severely ill. Previous studies of patients affected by
the 2013 SARS outbreak have shown that kidney damage is mainly
characterized by tubular injury and increased serum creatinine
and urea nitrogen concentrations. A recent study of 70 patients
infected with SARS-CoV-2 showed that mild proteinuria was the
commonest kidney abnormality in these patients. In addition,
nearly 30 of these patients also had elevated urea nitrogen levels and
approximately 20 had increased serum creatinine levels. Currently,
the occurrence of acute kidney injury (AKI) among patients with
COVID-19 is not consistent, ranging from 0.1 to 29%.
These patients had combined proteinuria and hematuria,
hematuria alone, elevated serum creatinine, and elevated urea
nitrogen levels. The occurrence of AKI in critically ill COVID-19
patients was high, and AKI was also found to be an important
risk factor for increased hospital mortality. There are studies that
showed that after a post-mortem analysis of patients revealed the
presence of severe acute tubular necrosis with accumulation of
SARS-CoV-2 nucleocapsid protein antigens. This finding suggests
that the SARS-CoV-2 might directly infect kidney tubules.
Although the underlying virologic mechanisms are
not completely understood, it is plausible to speculate that there
is binding by the virus to the ACE-2 receptor, which is highly
expressed in kidney tubules, causing glomerulopathy, acute tubular
necrosis, and protein leakage in the Bowman's capsule. However, it
is also possible to speculate that AKI could be an epiphenomenon
of both respiratory distress syndrome-induced hypoxia and septic
shock caused by the SARS-CoV-2. Other studies suggested that the
endothelium is affected in the kidneys and is responsible for the
proteinuria. SARS-CoV-2 particles in renal endothelial cells may
suggest viremia as a possible cause of renal endothelial damage
resulting in AKI. More recently, some case studies have reported
the occurrence of subclinical AKI as reflected by increased urinary
levels of β2-microglobulin, α1-microglobulin, N-acetyl-β-Dglucosaminidase, and retinol binding proteins.
In confirmed COVID-19 cases without prior chronic
kidney disease acute kidney injury was seen. In addition, the severity
of kidney tubular damage was also greater in severe COVID-19
patients than in less severely affected patients. Based on the available
evidence, we can draw the following considerations: (a) AKI is not
uncommon in patients with COVID-19, especially in those with
severe COVID-19; while AKI often develops in later stages of the
viral disease and is understood as an early sign of multiple organ
dysfunction; (b) AKI could be related to direct effects of the
Retrospective Study | Volume 7 | Number 1 |

virus, and to other concomitant virus-related complications, such
as hypoxia and shock; (c) the precise incidence of AKI in SARSCoV-2 infected patients is not known; however, it is reasonable to
assume that AKI is more common in critically ill patients than in
those with mild COVID-19 disease; and (d) COVID-19 patients
with a prior history of chronic kidney disease are more likely to
develop AKI; and (e) COVID-19 patients with AKI have a poorer
prognosis.
Therefore, it is recommended that physicians who
treat COVID-19 patients should be aware of acute changes in
patients’ kidney function. Volume depletion at hospital admission
might be suggestive of subsequent occurrence of AKI, especially
when COVID-19 patients are infrequently given prehospital fluid
resuscitation. In the absence of targeted treatment strategies for
SARS-CoV-2 infection, supportive care is the main strategy in
managing COVID-19, for example, lung-protective ventilation may
be used to reduce the risk of AKI by limiting ventilator-induced
hemodynamic effects and the cytokine burden on the kidneys.
In patients with early signs of hyperinflammation and “cytokine
storm,” possible strategies such as dexamethasone treatment or
cytokine removal need to be considered further. However, large
clinical trials are needed to test the risks and benefits of rigorous
interventions in COVID-19 patients specifically at risk of AKI.8-14
COVID-19: HEART DISEASE
Myocardial Injury

Patients had signs of myocardial injury as reflected by increases in
plasma N-terminal pro-B-type natriuretic peptide (NT-proBNP)
and cardiac troponin I (cTnI) levels. Also, in a retrospective study
of 200 critically ill COVID-19 patients, 50 patients had increased
cTnI levels (i.e., >14 pg/mL). There is an estimated 16% of
COVID-19 patients without pre-existing or known ischemic heart
disease had elevated troponin levels.
The rise in cTnI levels together with proinflammatory
markers, such as interleukin-6, lactate dehydrogenase (LDH), and
D-dimer, might be indicative of cytokine storm or secondary
hemophagocytic lymphohistiocytosis, in addition to isolated
myocardial injury. However, based on preliminary data, the
probability of fulminant myocarditis and cardiogenic shock is low.
Some investigators have also suggested a potential mechanism of
myocardial injury due to COVID-19-induced cytokine storm that
is mediated by a mixed T-helper cell response in combination to
hypoxia-induced excess of intracellular calcium causing cardiac
myocyte cell death.
Although, it is uncertain whether SARS-CoV-2 may
directly damage myocardial tissue and induce a major cardiovascular
event, it is currently recommended that physicians should regularly
monitor plasma cTnI and NT-proBNP levels in all COVID-19
patients. However, longer-term follow-up studies of cardiac
function parameters of these infected patients are needed.15
Cardiac Arrhythmias

In addition to myocardial injury, arrhythmia is another facet of the
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cardiac involvement in COVID-19 that ranges from tachycardia
to bradycardia and asystole. A study of 200 COVID-19 patients
showed that most of these patients had some type of arrhythmia,
including sinus tachycardia unrelated to fever, bradycardia, and few
patients with paroxysmal atrial fibrillation, ventricular tachycardia
and supra ventricular tachycardia. Critically ill COVID-19 patients/
nonsurvivors had increased blood pressure values, which might
contribute to arrhythmia, potentially explaining the pathological
activity of SARS-CoV-2 infection.
However, due to the retrospective nature of these
data, it is difficult to explain whether the cause of this observed
hypertension is due to physiological reactions to the viral illness,
or it is a consequence of virus-induced derangements in ACE2 expression. Overall, this suggests that arrhythmia may be
an important complication among patients with SARS-CoV-2
infection. However, due to the very limited data available,
arrhythmia type and corresponding electrocardiogram changes in
patients with SARS-CoV-2 infection remain poorly defined.
Therefore, these findings suggest that especially in patients
with severe COVID-19, routine electrocardiogram monitoring is
needed to closely monitor patients for paroxysmal tachycardias and
electrocardiography that do not match the patient's condition.
Sudden Cardiac Death

In a study involving 200 SARS-CoV-2 infected patients there were
deaths due to sudden cardiac arrest among patients without a
prior history of ischemic heart disease. These results suggest that
the cause of death might be caused mainly by an imbalance of
pulmonary ventilation-perfusion ratio and a decrease in capacity
of the pulmonary vasculature. While acute myocarditis might
contribute to heart failure and depressed left ventricular ejection
fraction due to COVID-19, majority of COVID-19 patients
with uncomplicated lymphocytic myocarditis had normal cardiac
function.
The pathophysiologic factors possibly involved include
occlusion of microvasculature and reduction of the amount of
functional residual gas, which could lead to increased resistance of
pulmonary vessels, resulting in subsequent pulmonary hypertension
and corpulmonale. Cardiac dysfunction due to direct virus infection
or systemic inflammation might potentially cause coronary
microcirculation disruption and myocardial ischemic sequalae, but
the relationship between SARS-CoV-2 infection and heart failure
remains unclear. Although there is limited understanding of the
pathophysiology of sudden cardiac death in patients infected with
SARS-CoV-2, it is important to be aware of this condition to try
and prevent cardiac arrest (especially in patients with a previous
history of ischemic heart disease or multiple cardiovascular risk
factors), so that appropriate measures may be taken to reduce the
risk of death.11-13,15-22
COVID-19: LIVER DYSFUNCTION AND OTHER GI
COMPLICATIONS
Liver Dysfunction

The circulating levels of liver function tests, such as serum
17

glutamic oxaloacetic transaminase (sgot), serum glutamic pyruvic
transaminase (sgpt), bilirubin, LDH, and prothrombin time (PT),
were significantly higher in COVID-19 patients admitted to ICU
than in non-ICU patients. Similar results were also seen in critically
ill COVID-19 patients without pre-existing chronic liver diseases,
who were admitted to ICU. Also, mild to moderate elevations
of serum liver enzymes (mostly increased serum transaminases)
were reported. In clinical practice, the liver function test results
of patients with mild SARS- CoV-2 infection were relatively
unremarkable and patients with severe (but noncritically ill) SARSCoV-2 infection had mild to moderate sgot, sgpt, LDH levels.
Jaundice is less common and was observed only in a few SARSCoV-2 infected patients, who died during hospital admission with
multi organ failure; however, deranged PT was also observed
amongst patients who subsequently died. Liver failure has also
been observed with other organ failures in nonsurvivors of SARSCoV-2 infection and thus, it is not easy at this time to quantify the
excess risk of death attributable to liver failure alone.
The current data suggests that liver injury occurs more
frequently among critically ill patients with COVID-19, who
have other coexisting causes of liver damage, such as the use of
potentially hepatotoxic therapies and the coexistence of systemic
inflammatory response, lung injury-causing hypoxia, and multiple
organ dysfunction. Currently, there is little information on the
effect of SARS-CoV-2 infection on GI functions. A retrospective
study showed that GI symptoms were generally uncommon
among SARS-CoV-2 infected patients who had nausea, vomiting
and diarrhea. However, among SARS-CoV-2 infected patients who
had developed atypical clinical presentations, a substantial portion
of these patients had GI symptoms. Recently, negative fecal
nucleic acid testing has been also added to the criteria for hospital
discharge in COVID-19 patients.10,12,13,17
COVID-19: IMMUNOLOGICAL AND HEMATOLOGICAL
COMPLICATIONS
Blood Leukocyte Abnormalities

At hospital admission, SARS-CoV-2 infected patients often
have leucopenia, lymphopenia, or elevated levels of peripheral
neutrophils. In a 14-day comparison of the biochemical profiles of
survivors and nonsurvivors with SARS-CoV-2 infection, most of
these patients had lymphopenia, but nonsurvivors developed more
severe lymphopenia from day 7 to 14 with a lymphocyte count
ranging from 0.5 to 0.3×109/L. In contrast, higher white blood
cell (ranging from 4.2 to 15.0×109/L) and neutrophil counts from
days 5 to 14, were reported in nonsurvivors compared to survivors.
Septic Shock and Disseminated Intravascular Coagulation

Multiple organ failure due to diffuse microvascular damage is an
important cause of death in critically ill SARS-CoV-2 infected
patients and is associated with cytokine release syndrome caused by
an acute immune response. In a retrospective study of confirmed
COVID-19 cases, the risk of septic shock was nearly 30-fold higher
among ICU patients than among non-ICU patients. COVID-19
patients reported that septic shock was observed although not
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severely affected and were severely ill; disseminated intravascular
coagulation (DIC) was also observed in one nonsurvivors. It is
also important to note that the occurrence of septic shock among
nonsurvivors often led to multiple organ dysfunction syndrome
and death.
At present, the occurrence of septic shock, organ
dysfunction, or organ failure among SARS-CoV-2 infected patients
appears to be higher than that of DIC. However, a retrospective
study of deaths in SARS-CoV-2 infected patients recently reported
that patients who died had DIC with a median time of 4 days
from admission to presentation of DIC. These data suggest that
acute coagulation disorders and DIC in severe cases of SARSCoV-2 infection are common, and acute coagulation disorders and
DIC are important risk factors for increased in-hospital mortality.
Therefore, special attention should be paid to early diagnosis and
treatment of these acute hematological conditions to improve
patient survival.14,17-19,22-24
Management for Coagulopathy

Patients with moderate and severe COVID-19 illness are more
likely to have a hyper-coagulable state placing them at high-risk
for venous thromboembolism (VTE) than end stage DIC. Patients
with a hypercoagulable state may exhibit normal or increased
platelet count with a fairly normal activated partial thromboplastin
time, a dramatic increase in fibrinogen and D-dimer levels,
increased levels of C-reactive protein, protein C, factor VII, and
von Willebrand factor, while antithrombin levels may be marginally
decreased. VTE occurs in severe COVID-19 patients, while
thrombotic complications occur in those requiring ICU. Elevations
in D-dimer levels may be indicative of thrombosis and can be used
as a predictor for VTE. The use of anticoagulants is associated
with decreased mortality among severe COVID-19 patients. In
a study of severe COVID-19 patients who used low molecular
weight heparin (LMWH) for 7-days or longer, the 28-day mortality
of heparin users was significantly lower, compared to non-users,
especially amongst those with sepsi induced coagulopathy.
As per recommendations by the American College of
Chest Physicians, in the absence of contra- indications, thrombotic
prophylaxis is recommended in all moderate and severe COVID-19
patients, while LMWH is preferred over direct oral anticoagulants.
In patients requiring ICU admission, therapeutic treatment of
LMWH can be effective in reducing in-hospital mortality. There is a
mixed recommendation for prolonged use of thromboprophylaxis
after hospital discharge, although it is generally recommended in
COVID-19 patients with proximal deep venous thrombosis or
VTE (continued therapy for a minimum of 3-months). In those
with recurrent VTE despite anticoagulation by LMWH, increasing
the dosage is suggested.
COVID-19: NEUROLOGICAL COMPLICATIONS
Neurological Symptoms

Little information is available on the possible adverse effects of
Retrospective Study | Volume 7 | Number 1 |

SARS-CoV-2 infection on the neurological system. The neurological
signs and symptoms caused by the SARS-CoV-2 infection can be
divided into three main clinical presentations: (a) central nervous
system presentations, such as headache, dizziness, disturbance of
consciousness, acute cerebrovascular disease, and epilepsy; (b)
peripheral nervous system presentations, such as neuralgia and
decreased taste, smell, and appetite; and (c) skeletal muscle injury
presentations. A retrospective study of patients diagnosed with
SARS-CoV-2 had neurological symptoms, accounting for 2.5% all
confirmed COVID-19 patients. Patients with severe COVID-19
were more likely to develop neurologic symptoms, such as acute
cerebrovascular disease, loss of smell and taste, giddiness, headache
and seizures.25
COVID-19: PSYCHOLOGICAL DISORDERS

The common psychological effects of quarantine during
infectious outbreak have been well-documented such as anger,
stress, confusion and anxiety. During quarantine, alcohol abuse or
dependency symptoms, depression, anxiety have been common
symptoms. Post-quarantine, increased avoidance behaviors have
been described to be common among healthcare workers.
Factors Influencing Psychological Disorders

Several factors may induce psychological disorders during
quarantine. History of psychiatric illness was found to be closely
associated with anxiety and anger issues for patients who were
subject to release from quarantine. Interestingly, healthcare
workers reported more severe symptoms of post-traumatic
stress when compared to others (non-healthcare workers) after
being quarantined. After quarantine, healthcare workers also felt
increased levels of stigmatization, having had more avoidance
behaviors, reported higher lost in income and felt more negatively
affected psychologically.Among the various psychological effects
include increased worry, anger, fear, frustration, guilt, isolation,
loneliness, and nervousness. Other factors attributable to
adverse psychological effects include fear of infection (directed
at self-condition or transmitting to others), adverse reactions to
confinement or isolation, lack of sufficient information from
authorities, long work hours, hydration and fear of financial loss.26-30
Recommendations for the Current Infectious Outbreak

With the virus worrisome transmission rate and the threat to
human health, negative emotions are spreading among the
general public, and it is expected to be on the same trajectory
similar to past experiences. For normal individuals, the outbreak
of COVID-19 has been reported to cause anxiety and fear. It is
also advisable for authorities to properly educate others on the
necessary duration length, to keep a clear communication channel
between those that are quarantined and actively address those
experiencing psychological symptoms. Healthcare workers are
often quarantined as they serve on the frontline, and thus, special
attention should be paid to this group of individuals to reduce
the negative psychosocial and mental impact during, and after, the
infectious outbreak.7
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COVID-19: PREGNANCY AND MALE REPRODUCTIVE
COMPLICATIONS

REFERENCES

Prior studies have shown that pregnant women with viral respiratory
diseases have a higher-risk of obstetric complications and adverse
perinatal outcomes compared to non-pregnant women, possibly
due to concomitant changes in the immune response. According to
a previous report on pregnant SARS-infected patients, COVID-19
may be associated with poorer perinatal outcomes, including
spontaneous abortion, maternal death, and preterm birth.31,32
Until now there are no reports of the effects of COVID-19
on the male reproductive system. Previous studies have reported
that SARS virus infection may cause orchitis, spermatogenic tubule
destruction, or male infertility; indeed, viral orchitis can severely
damage testicular spermatogenic function, causing oligospermia
and even azoospermia. Whether the COVID-19 may also have
similar adverse effects on the male reproductive system remains
currently not known.
COVID-19: CUTANEOUS PRESENTATION

The patterns of cutaneous manifestations associated with SARSCoV-2 infection could be classified into four categories: exanthema
(varicella-like, papulo-vesicular and morbilliform rash), vascular
(chilblain-like, purpuric/petechial and livedoid lesions), urticarial
and acro-papular eruption. Lastly, other skin manifestations to
be considered are the cutaneous adverse reactions to the drugs
prescribed for the treatment of COVID-19. Whether SARS-CoV-2
infection can directly cause a worsening of chronic inflammatory
diseases such as psoriasis or atopic dermatitis remains to be
determined.33-35
CONCLUSION

The prevention and control of the COVID-19 outbreak is wellunderway around the world and efforts must continue to target
this virus. This retrospective study that more careful surveillance
and management of extrapulmonary complications of COVID-19
patients are needed. Indeed, this viral infection appears to adversely
affect not only the respiratory system but also several other organ
systems, including the renal, cardiovascular, GI, and neurological
systems. The COVID-19 pandemic has also caused tremendous
anxiety and other psychological effects both in suspected and
confirmed cases with SARS-CoV-2 infection, while it remains to
be clarified if it also causes negative psychological effects on those
who have been released from quarantine. However, further research
is needed to better understand the underlying mechanisms linking
SARS-CoV-2 with the occurrence of multiple extrapulmonary
manifestations. In the meantime, we believe that the frontline
team should carefully monitor multiorgan functions, which may
also be the key to the survival of infected patients. We suggest
an improved knowledge of COVID-19 related extrapulmonary
manifestations will help to develop better medical management
strategies for these patients.
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ABSTRACT

Vertebral artery dissection (VAD) is caused by an intimal tear that leads to bleeding into the vascular wall, which may cause vascular occlusion by thrombus formation and subsequent distal emboli (leading to ischemic stroke), aneurysm formation and subarachnoid hemorrhage. Cervical artery dissections (either carotid or vertebral artery dissection) are an important cause of stroke
in patients under 50-years of age. Headache with or without neck pain is a common symptom. Usually, it occurs with focal neurological signs but sometimes it may occur without any neurological deficits and may mimic migraine. Often it occurs spontaneously
without trauma but sometimes there is history of minor traumas, sudden neck movements or chiropractic manipulation. Imaging
modalities include magnetic resonance imaging (MRI) brain, magnetic resonance angiography (MRA), and computed tomography
angiography (CTA). Treatment involves anticoagulation or antiplatelet agents.
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INTRODUCTION

V

ertebral artery dissection (VAD) is an important cause of
stroke in patients under 50-years of age and presents with
headache with or without neck pain. It occurs with focal neurological signs but sometimes it may occur without any neurological
deficits and may mimic migraine.
A 28-year-old female with past history of chronic
migraines presented to the emergency department (ED) with
headache, neck stiffness and vertiginous giddiness. There was
no prior trauma and there were no gross neurological deficits.
Patient was discharged with analgesics. The patient returned with
persistent headache and giddiness 3-days later. Gait was steady
however patient was unsteady on tandem gait. There were no
other neurological signs. magnetic resonance imaging (MRI) brain
with magnetic resonance angiography (MRA) showed dissection
of right vertebral artery with acute infarct in the right cerebellar
hemisphere. Patient was stable and was discharged on dual
antiplatelet therapy.
Although many VAD cases are caused by minor trauma
to head and neck and usually have focal neurological deficits, it

would be advisable to keep VAD as a differential diagnosis when
dealing with patients with headache without history of trauma and
no neurological deficits as it may mimic migraine and would alter
the course of treatment and influence morbidity and mortality of
the patients.
CASE REPORT

A 28-year-old female with past history of chronic migraines
presented to the ED with headache of 24 hours duration. Headache
was right sided and reported to be similar in nature to her migraine
but more intense. Onset was gradual over a few hours. She gave
history of seeing flashes of light at the onset of headache, blurring
of vision in right eye and episodes of vomiting and reported that
all of these features were also present with her migraine headaches.
There was associated stiffness in neck and vertiginous giddiness.
The patient reported that her usual migraine is aborted in 12-hours
by taking paracetamol. There was no history of double vision,
altered mental state, fever, no limb weakness, numbness or slurred
speech. On examination, the patient was found to have Glasgow
Coma Scale (GCS) of 15, no dysmetria, no dysdiadochokinesia, no
facial asymmetry, and extraocular movements were normal. Power
was grade 5/5 in all limbs. She was given analgesia while in the ED,
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after which the headache resolved completely and the subjective
blurring of vision resolved partially. She was also reviewed by the
ophthalmologist-on-call in ED and was found to have a normal
eye examination and was discharged with analgesia and advised to
return in case of recurrent symptoms.
The patient reattended our ED with persistent headache,
giddiness and blurring of vision three days later. There was only
temporary relief with given analgesics. The patient reported this
time that the headache is different from previous episodes of
migraine in its nature and its duration. There was no diplopia or
nystagmus or past pointing. Gait was steady however patient was
unsteady on tandem gait. Power was grade 5/5 in all limbs. An
MRI brain showed right cerebellar infarct and MRI brain with
MRA showed dissection of V2 segment of right vertebral artery
with acute infarct in the right cerebellar hemisphere (Figures 1 and
2). The patient was stable and was discharged on dual antiplatelet
therapy.
Figure 1. MRI Brain T2 Weighted Image Showing Right Cerebellar Infarct

Figure 2. MR Angiogram Showing Intimal Flap Along the V2 Segment of
the Right Vertebral Artery and Attenuated Distal Right Vertebral Artery Flow

DISCUSSION

Headache and neck pain are common complaints in patients
presenting to the ED. One study reported ‘symptoms involving
head and neck’ was the 6th most common ED diagnosis, seen in
2.2% of ED visits. The majority of these patients do not have a
life-threatening problem. The challenge is to recognize signs of
cervical artery dissection in patients with head and neck pain.
The incidence of cervical artery dissection is low; however,
it is a common etiology of stroke in adults younger than 50-years
of age, causing up to 10% of the cases. It is more common in the
carotid arteries than the vertebral arteries. Extracranial VAD occurs
more frequently in women while intracranial VAD and internal
carotid artery dissection is more common in men.1,2 Trauma,
usually mild in nature, or other mechanical events are triggers for
cervical artery dissection in up to 40% of cases.3 Such triggers can
be chiropractic neck manipulation, minor sports injuries, sudden
neck movement or vigorous exercise including skating, swimming,
weight lifting, etc. Many patients with dissection have neckache/
headache preceding cerebral ischemia: isolated neck pain or a
combination of neck pain with headache were characteristic of
VADs.4 Head and neck pain is supposed to be caused by activation of
nociceptors from dissection of the vessel wall.5 For all dissections,
headaches are typically ipsilateral to the side of dissection.6 VAD
with isolated pain might be more common than expected and is
more often caused by extracranial VAD. A history of migraine is
present in many of the VAD patients.7 Furthermore, headache
from dissection may mimic migraine8 making the diagnosis of
VAD more challenging. There are case reports of headache and
migraine-like presentations of cervical artery dissection including
VAD.9-13 A prospective cohort study has shown that in patients
with ischemic stroke aged 18 to 45-years, migraine, especially
migraine without aura, is consistently associated with cervical
artery dissection.14 A small proportion of patients have underlying
vascular abnormalities such as fibromuscular dysplasia, Marfan’s
syndrome or Ehlers-Danlos syndrome.15
Once VAD is suspected, choosing appropriate imaging
modality is the key. The usual approach to a new onset severe
headache in the ED is a non-contrast computerized tomography
(CT) brain and lumbar puncture in appropriate situations.
Unfortunately, this may miss uncomplicated VAD, leading to delays
in diagnosis and subsequent stroke or death. Preferred imaging
modality is MRA and/or computed tomography angiography
(CTA).16 A large series comparing MRA to traditional angiography
found a sensitivity of 20% and specificity of 100% for VAD while
CTA showed a sensitivity of 90% and specificity of 100%.
The treatment of patients diagnosed with VAD may begin
with candidacy for fibrinolytic therapy with tissue plasminogen
activator (tPA),17 although most patients with dissection present
late, often beyond the beneficial thrombolytic window. Evidence
suggests that the effectiveness and safety of thrombolysis for
patients with ischemic stroke related to cervical artery dissection
are similar to its effectiveness and safety for patients with ischemic
stroke from other causes.18 Other treatment modalities include
mechanical thrombectomy or endovascular stenting. For patients
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with acute ischemic stroke or TIA caused by vertebral artery
dissection, antithrombotic treatment using either antiplatelet or
anticoagulation therapy is generally recommended. The cervical
artery dissection in stroke study (CADISS) trial which compared
antiplatelet and anticoagulation therapy was unable to establish
which treatment is superior or safer when used to treat cervical
artery dissection.19 Recent biomarkers and antithrombotic
treatment in cervical artery dissection (TREAT-CAD) trial did not
show that aspirin was non-inferior to vitamin K antagonists in the
treatment of cervical artery dissection.20
CONCLUSION

This case illustrates the importance of maintaining a high index
of suspicion of vertebral artery dissection in patients presenting
with headache to the ED. This is often made more difficult when
patients have a history of migraine distracting and misleading
the busy ED physician. The importance of a detailed history and
examination looking for red flags and relevant investigations will
help establish the diagnosis early so that appropriate treatment can
be rendered with improved outcomes.
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