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While the systemic efects of digoxin have been studied, limited data exist on the efects of neuraxial administration. Prior case
reports document how digoxin and lidocaine share indistinguishable vials and were inadvertently stocked together in spinal and
epidural anesthesia kits, necessitating a need for further implementation of safety measures. Here, we report the poor progression
and brain death of a postpartum woman after accidental administration of intrathecal digoxin during a routine elective cesarean
section (C-section). It is imperative that quality improvement and safety measures are taken to avoid the recurrence of this
medical error.

1. Introduction

Tere are several case reports on neuraxial digoxin admin-
istration with spontaneous resolution of sequelae after
minimal medical intervention [1, 2]. To our knowledge, this is
the frst death reported.We report the details of the accidental
administration of intrathecal digoxin during an epidural for
a cesarean section (C-section) of a young woman, including
the medical management, encephalopathic changes, di-
agnostic fndings, and ultimate withdrawal of supportive care.
Given that this has occurred in the past, we highlight the need
for the implementation of safety regulations. We also share
our hypotheses for the patient’s anoxic brain injury. Written
consent has been obtained from the patient’s durable power of
attorney for the publication of this case report.

2. Case Presentation

A 34-year-old woman, G1P0 at 37weeks, with placenta
previa and a past medical history of anxiety and hypothy-
roidism, was admitted for an elective C-section. Spinal

anesthesia was reportedly administered at 8:05 AM (2ml
bupivacaine 0.75% and 25mg fentanyl intrathecally with
0.1mg morphine sulfate intravenously) after which the
patient underwent epidural anesthesia with an additional
dose of bupivacaine due to lack of anticipated response from
the frst dose (the dose was not documented) at 9:14 AM.Te
anesthetist did not scan the barcode or read the label aloud to
another staf member prior to administration. C-section was
completed successfully at 9:56 AM. Neurologic examination
both prior to and during C-section was normal. Intra-
operatively, the patient reported a cough, nausea, and
vomiting. Postoperatively, the patient complained of light-
headedness, fatigue, and blurred vision. Vital signs imme-
diately postoperative were as follows: blood pressure:
111mmHg systolic and 66mmHg diastolic, temperature:
35.9°C (96.6 F), heart rate: 77 beats per minute, and re-
spiratory rate (RR): 20 breaths per minute. En route to the
labor and delivery postanesthesia care unit (PACU), at 10:18
AM, the patient was reported to have hypoxemia requiring
increased oxygen supplementation. Te patient was noted to
be completely paralyzed at this time with decreased
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responsiveness and apnea. Vital signs were captured as
follows: blood pressure: 121mmHg systolic and 76mmHg
diastolic, heart rate: 100 beats per minute, temperature:
36.4°C (97.5 F), and RR: 18 breaths per minute. Te patient
was transferred to the intensive care unit and treated with
intravenous (IV) fumazenil to reverse 2mg IV midazolam
administered by anesthesiologists. Given deterioration,
a rapid response team was called, and the patient was
intubated by the rapid response team. Te rapid response
team noted the patient to be unresponsive to noxious
stimuli, with dilated fxed pupils, and absent gag, cough, and
corneal refexes. Head and chest computed tomography
(CT) scans at that time revealed no acute fndings.

Given the concern for possible administration of an
unreported neuromuscular paralytic, sugammadex IV
was administered by the intensivist, with no change in
status. During chart review, around 5:00 PM, the anes-
thesiology team discovered the patient had inadvertently
received intrathecal digoxin instead of planned bupiva-
caine during spinal anesthesia. Serum digoxin levels were
low on serial testing (0.7 ng/ml and 0.6 ng/ml measured
6 hours apart). Te patient was managed on low-dose
propofol infusion due to concern for potential wakeful-
ness while paralyzed.

On day 2 of hospital admission, propofol was dis-
continued to aid in assessment of mental status, scoring a 4
on train-of-four (TOF) response in the facial muscles. Te
patient remained unresponsive, with eight spontaneous
shallow breaths per minute, absent brainstem refexes, and
no response to noxious stimuli.

An electroencephalogram revealed no seizure activity
but did show evidence of difuse encephalopathy.Te patient
was treated with IV methylprednisolone (1 gram daily for
3 days) with an empiric IV infusion of 18 vials of digoxin-
specifc antibody (DIGIFab) (40mg per vial). Since the exact
amount of digoxin administered was unknown, the man-
ufacturer’s dosing for acute ingestion of unknown amounts
of digoxin was utilized.

On day 3, sedation medications were held without any
improvement and severe anoxic brain injury was suspected.
Brain magnetic resonance imaging (MRI) (Figure 1)
revealed severe cerebral edema with mild tonsillar herni-
ation. Cervical spine MRI (Figure 2) revealed difuse
edema. A nuclear medicine cerebral blood fow study
(Figure 3) revealed no intracranial activity, consistent with
brain death. After a discussion with the patient’s family, life
support was withdrawn in keeping with their wishes and
goals of care.

(a) (b)

(c) (d)

Figure 1: (a) MRI brain, axial T2 FLAIR, at the level of the ganglionic layer. (b) MRI brain, axial T2 FLAIR, at the level of the 4th ventricle.
(c) MRI brain, axial DWI sequence. (d) MRI brain, sagittal T1 sequence.
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Figure 2: MRI C-spine, sagittal T2 sequence.

Figure 3: Nuclear medicine brain scan.
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3. Discussion

In similarly reported cases in the literature, all patients
presented with motor and sensory defcits, while some also
had an altered level of consciousness and/or diminished
brainstem refexes [1–3]. In prior cases, the overall prognosis
was favorable with the resolution of neurological defcits or
residual weakness upon discharge [1–3]. Te common
strategy in reviewed cases was supportive care until reso-
lution of the symptoms, which ranged from 2 to 7 days [1–3].
Table 1 delineates cases with surgical procedures and out-
comes; this demonstrates reported cases of intrathecal tra-
nexamic acid, where those related to caesarean birth
appeared to have higher mortality, underscoring the hy-
pothesis that pregnancy is a risk factor for adverse outcomes
from spinal drug errors.

Systemic administration of digoxin has been well studied
with the mechanism of action for digoxin on cardiac cells
being understood as a reversible sodium/potassium ATPase
inhibitor [4]. Inhibition of the sodium/potassium ATPase
pump increases intracellular sodium in cardiac myocytes,
increasing contractility. Tere are little clinical data on the
efects of digoxin on the central nervous system.

One published animal study on rabbits demonstrates
spinal blockade via intrathecal administration of digoxin,
resulting in cardiopulmonary arrest and death [5]. Of the
six similar cases reported, three described spontaneous
resolution within 24 hours [1], one case with clinical res-
olution within two days after administration of high-dose
steroids [2], and one case with resolution after one week of
intracranial pressure management, IV DIGIFab adminis-
tration, intra-arterial verapamil delivered, and adminis-
tration of IV milrinone [3]. One documented case also
addressed via intracranial pressure management, IV
DIGIFab administration, intra-arterial verapamil, and IV
milrinone yet did not result in improvement in lower
extremity paraplegia [3].

Diagnostic fndings of our case are consistent with severe
anoxic brain injury. In comparing this patient to previously
reported cases, it is important to emphasize that only one
patient had experienced severe encephalopathic changes
with similar diagnostic fndings of anoxic brain injury [3]. In
both cases, intrathecal digoxin was inadvertently adminis-
tered in lieu of epidural anesthetic during a routine C-
section, with both patients requiring intubation [3].

Although the pathogenesis of the patient’s anoxic
brain injury after digoxin is unclear, we hypothesize
several possibilities. First, the anoxic brain injury may be
a direct sequela of intrathecal digoxin. Tere is evidence
that neurons possess three isoforms of the sodium/po-
tassium ATPase pump (⍺1, ⍺2, and ⍺3) [6]. Binding of
digoxin to these isoforms can result in increased in-
tracellular sodium leading to cerebral edema. Of the six
prior case reports, four did not document imaging results
with MRI sequencing, and it is unknown if cerebral edema
was present in those cases [1, 2]. Te cases for which
intrathecal digoxin was administered without a severe
outcome when compared to our patient suggest other
factors at play that can place patients at risk for a poor
prognosis [1, 2].

Another hypothesis for anoxic brain injury is the pos-
sibility of cerebral ischemia occurring prior to intubation.
Te admitting team maintained the impression that our
patient had minimal apnea prior to intubation, yet a thor-
ough review of the medical records revealed it is unclear how
long the patient experienced postoperative apnea. If apnea
was prolonged, it may have been the cause for the anoxic
brain injury.

In correspondence with authors of two case reports that
documented patients who had undergone intrathecal di-
goxin administration during C-sections, it was noted that
their patients presented with cerebral vasospasm [3]. Tis is
an important neurological sequela to consider as vasospasm
can be a potential cause of anoxic brain injury [3]. All

Figure 4: Vials for digoxin and bupivacaine. Bupivacaine spinal by Hospira (NDC 0409-3613-11) and digoxin by Hikma Pharmaceuticals
(NDC 0641-1410-31).
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documented cases of peripartum intrathecal digoxin ad-
ministration (including this report) resulted in cerebral and
spinal edema, with pregnancy playing an unclear role in
neurological sequelae severity [3]. In review of the literature,
there is another case documented in which drug errors with
intrathecal tranexamic acid occurred during cesarean de-
livery with catastrophic results [5].

A contributor to the root cause of this error in docu-
mented cases is similarity in appearance between the vials of
digoxin and local anesthetics as depicted in Figure 4 [1].Tis
contributed to the same error in two nonrelated medical
institutions, suggesting a systemic risk of stocking similar
appearing medications inappropriately.

 . Conclusion

Inadvertent intrathecal injection of digoxin is a rare oc-
currence, yet it has been reported on six other occasions in
the published literature to date. Drug errors may be missed
unless someone thinks of this possibility and is able to
discover the error. Tus, the incidence may be greater than
reports suggest. Tis preventable medication error resulted
in an untimely death of a youngmother, leaving the family to
grieve over the loss of their loved one. We suggest the
consideration of quality control measures. Tis may include
standardizing a redesign of the labeling of medications that
share similar vials and exist in similar workspaces, imple-
menting standardized inventory training of medical staf
who stock medication kits, reevaluating safety training of
medication administration, and creating a panel of medical
professionals at hospital institutions to remain up-to-date on
medical errors as this will promote knowledge sharing of
potential management when medication errors occur.

If this error were to recur, we strongly recommend
obtaining early brain and spine MRI imaging in conjunction
with a rapid assessment of intracranial pressure and cerebral
perfusion, with empiric treatment targeting control of in-
tracranial pressure and vasospasms, paired with standard
supportive care measures. It is relevant to underscore that
some patients may require up to 7 days to demonstrate
recovery given the half-life of digoxin.
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