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Rare Case of Tongue Ischemia Following
Cardiopulmonary Bypass
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Abstract

Tongue ischemia is a devastatingly rare disease complication that is
typically attributed to cranial arteritis, vasculitis, or prolonged oral
intubation that manifests in a patient as a phenotypically black or dis-
colored tongue. There have been less than 10 cases reported in the
literature, however, documenting tongue ischemia secondary to shock
states requiring high-dose vasopressor support. In these cases, the is-
chemia or necrosis has typically been limited to the tip of the tongue or
has been associated with unilateral disease as bilateral tongue involve-
ment is unlikely given the collateral blood supply of the tongue. To
date, the use of imaging modalities to confirm lingual artery disease as
the etiology for the presentation of tongue ischemia has been limited.
We present a unique case of bilateral tongue ischemia following the
use of cardiopulmonary bypass which was confirmed with radiograph-
ic evidence demonstrating bilateral lingual artery disease. The nature
of case is presented, previous reports of similar cases are reviewed,
and potential etiologies of this rare manifestation are discussed.
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Introduction

Tongue ischemia is a devastatingly rare complication of cranial
arteritis, vasculitis, or prolonged oral intubation that manifests
as a phenotypically black or discolored tongue. In less than 10
cases reported in the literature, tongue ischemia has instead
been attributed to atherosclerotic disease and shock states in
cases requiring high-dose vasopressor support. In these cases,
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ischemia or necrosis has typically been limited to the tip of the
tongue or one side of the tongue due to the bilateral and col-
lateral blood supply of the tongue. Due to patient instability,
utilization of imaging to confirm lingual artery disease as the
etiology for the presentation in these cases has been limited.
One reported case of septic shock failed to visualize the lingual
arteries on bedside duplex [1], while another case of spontane-
ous tongue ischemia showed evidence of severe carotid disease
without lingual artery involvement on a computed tomography
(CT) [2]. Further studies have instead confirmed lingual artery
disease with histological examination post-mortem [3, 4]. To
the best of our knowledge, this is the first reported case of a
bilateral presentation of tongue ischemia secondary to mixed
cardiogenic and vasoplegic shock following cardiopulmonary
bypass in which imaging modalities have confirmed bilateral
lingual artery involvement as the etiology for the patient pres-
entation.

Case Report

Investigations

The patient is a 77-year-old female with a past medical his-
tory notable for breast cancer status post chemotherapy and
radiation to the chest, severe aortic stenosis, and concomitant
coronary artery disease with 90% occlusion of the left anterior
descending artery. Consent has been obtained from the patient
to publish details regarding her treatment information, diag-
nosis, prognosis, hospital admission, and photographs related
to her care. The patient underwent tissue aortic valve replace-
ment and saphenous vein graft bypass to the left anterior de-
scending artery via midline sternotomy. Induction of anesthe-
sia and intubation were uncomplicated. Intraoperatively, the
left internal mammary artery was dissected out but found to
be atretic and unusable for bypass, necessitating the use of the
greater saphenous vein which was also noted to be very small.
Upon discontinuation of cardiopulmonary bypass, there was
noted to be a decline in cerebral head saturations greater than
25% from baseline for 30 min suggesting underlying reduced
mean arterial perfusion and subsequent reduced cerebral artery
perfusion. This was corrected with the use of vasopressors, and
the patient was taken to the intensive care unit for subsequent
care where she was extubated 2 h postoperatively.
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Figure 1. Bilateral ecchymosis of the patient’s tongue noted on exam.

Diagnosis

The patient’s postoperative course was complicated by per-
sistent lactic acidosis and high-dose vasopressor support in
order to achieve a mean arterial perfusion pressure goal of >
65 mm Hg. Her shock was presumed to be mixed cardiogenic
and vasoplegic shock following cardiopulmonary bypass. Ap-

proximately 15 h into her postoperative course, she became le-
thargic and exhibited a leftward gaze with right upper extrem-
ity weakness. These symptoms resolved over the course of 15
min. Interestingly, progressive bilateral tongue ecchymoses
was also appreciated during her neurological exam (Fig. 1).
At that time, she endorsed symptoms of tongue numbness and
dysgeusia. A CT scan of her head was negative for acute hem-
orrhage, and a CT angiogram of her brain and neck showed
no large vessel occlusion. Thus, her constellation of symptoms
likely suggested an underlying transient ischemic attack. Upon
further evaluation of the CT angiogram of her brain and neck,
there was only mild calcification noted at the bifurcation of the
right common carotid artery and only 50% focal stenosis of the
distal left common carotid artery. However, the right lingual
artery was found to be completely occluded with mild distal
collateral flow while the left lingual artery was found to have
multifocal irregularities (Fig. 2).

Treatment

Her postoperative platelet count, prothrombin time (PT), inter-
national normalized ratio (INR), and fibrinogen were in nor-
mal limits. She had no prior history of known vasculitic dis-
ease. An ADAMTSI3 inhibitor screen returned normal to rule
out acquired thrombotic thrombocytopenic purpura (TTP) as
an etiology for possible lingual emboli given her imaging find-
ings. With the nature of her shock state, the patient was treated
with volume resuscitation with both crystalloid and colloid.
She initially required low-dose epinephrine to support her
cardiac function, but she had a persistent high-dose require-
ment of both norepinephrine and vasopressin to support her
systemic vascular resistance in the setting of vasoplegic shock.
Her systemic vascular resistance gradually improved with time

Figure 2. CT angiogram findings of a completely occluded right lingual artery with mild distal collateral flow (circles 1 and 2) and
left lingual artery with multifocal irregularities (circle 3). CT: computed tomography.
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over the course of 2 days. The otolaryngology service was con-
sulted to perform serial examinations of the patient’s tongue.
The patient underwent evaluation with multiple flexible bron-
choscopes to monitor for progression of her disease.

Follow-up and outcomes

The patient experienced persistent tongue numbness and dys-
geusia throughout her hospital stay, and supportive therapy was
offered. Her examination and symptoms gradually improved
with treatment of her underlying shock state without the need
for surgical intervention. Approximately 2 months postopera-
tively, tongue sensation and taste had returned to baseline.

Discussion

Tongue ischemia and subsequent tongue necrosis are very rare
manifestations of systemic disease, most commonly associat-
ed with giant cell arteritis [5]. Other cases of tongue ischemia
have been reported due to Wegener’s granulomatosis [6], rheu-
matoid vasculitis [7], disseminated intravascular coagulation
[3], prolonged oral intubation [8, 9], and end-organ emboli [2,
4, 10]. There have been three cases reported following treat-
ment for septic shock [1, 11], and six cases reported following
treatment for cardiogenic shock [1, 12]. Unfortunately, the pa-
tients in seven of these nine cases expired shortly after diagno-
sis due to multisystem organ failure. Due to patient instability,
imaging studies were not performed in most of these cases. In
one case of septic shock [1], a bedside duplex was performed
which did not detect lesions of the external carotid arteries but
was also unable to directly visualize the lingual arteries.

The blood supply is provided to the tongue via bilater-
al lingual arteries which are branches of the external carotid
arteries. There may also be collateral blood supply from the
facial artery and pharyngeal artery. The collateral blood sup-
ply to the tongue likely contributes to why unilateral disease
presentation is more common, especially in vasculitis disease
cases where treatment of the underlying disease may resolve
the ischemia before it progresses to necrosis of the tongue.
However, it does not help to explain why states of hypoperfu-
sion may lead to tongue ischemia especially without signs or
symptoms of hypoperfusion to other organs such as the gas-
trointestinal tract. Roman et al hypothesized that blood flow
is preferentially diverted to the internal carotid system, rather
than the external carotid system, during shock states to perfuse
the brain at the expense of other muscular organs, including
the tongue [5]. The researchers also hypothesized that treat-
ment with an intra-aortic balloon pump (IABP) in cases of car-
diogenic shock may not be protective against tongue ischemia
as shown in three of their five reported cases [5]. This is likely
because an IABP does not augment carotid flow as it operates
distal to the carotid artery take-off points.

Of the cases related to states of shock expressed in the cur-
rent literature, including the case [11] involving the prolonged use
of terlipressin (an anti-diuretic hormone analogue), there has not
been definitive evidence to suggest a specific dose of vasopres-
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sor that may be more probable to contribute to tongue ischemia.
Given that the patient in our case as well as a patient in a previ-
ously reported case of circulatory shock [5] did not show signs of
hypoperfusion to other organs such as the gastrointestinal tract,
there must be a multitude of contributing factors to lingual artery
disease process. Thus, tongue ischemia may be caused by any
severity of shock at any time during the disease process and may
indicate a poor prognosis for the patient given the high mortality
rate in the available published cases [1, 5, 11, 12].

In our case, the patient was known to have very atretic ves-
sels systemically as evidenced by the intraoperative findings of
her small internal mammary arteries and saphenous veins. This
suggests that her lingual arteries were also likely to be relatively
small. More so, given she was undergoing coronary artery by-
pass grafting, she has known coronary artery disease with likely
peripheral vascular disease. Intraoperatively, she was known to
have reduced cerebral perfusion, as evidenced by her reduction
in cerebral head saturations, as well as reduced systemic mean
arterial pressures as evidenced by her persistent postoperative
vasopressor requirement. Despite minimal evidence of carotid
artery disease noted on the CT angiogram of her brain and neck,
this patient still experienced significant lingual artery disease
manifestation as noted on the same scan. Given her concomi-
tant history of a transient ischemic attack postoperatively, this
may suggest atherosclerotic emboli as the cause for her disease
state although it would be unusual to be bilateral. It is also pos-
sible that she had shower emboli during aortic cross cramp in-
traoperatively, but her tongue had not been examined until her
neurologic exam during her transient ischemic attack. It is un-
likely that prolonged oral intubation may have contributed to her
symptomology given her short duration of endotracheal intuba-
tion compared to the cases in which this was a hypothesized
etiology [8, 9]. Nevertheless, these factors suggest that her dis-
ease manifestation may very well have been multifactorial as no
single etiology could be identified.

This case highlights a rare potential sequalae of cardiopul-
monary bypass that may present in critically ill patients. This
case also highlights that imaging modalities may be of util-
ity in diagnosis for an unusual clinical finding of a discolored
tongue. It is clear that many complex factors may contribute to
the clinical picture, and clinicians should be aware of these risk
factors to aid in prompt diagnosis. In our case, the end result
was ideal as the patient’s symptoms improved without surgical
management. However, given the high rate of mortality associ-
ated with tongue ischemia and necrosis as documented in the
literature, consideration for surgery in more severe cases may
be a viable option to debride necrotic tissue in order to reduce
mortality. In conservative management approaches, the tis-
sue may become necrotic, self-amputate, or even self-resolve.
However, patients may go on to develop deformities of the
tongue and/or develop speech, language, and swallowing dif-
ficulties in these cases as well [8, 9]. Thus, it is crucial that
awareness of this complication is known in order to promote
prompt diagnosis and management strategies.

Learning points

Tongue ischemia is an extremely rare disease manifestation
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that is typically a complication of cranial arteritis, vasculitis,
or prolonged oral intubation. There have been less than 10
cases reported in the literature of tongue ischemia secondary
to atherosclerotic disease or shock states. The disease typi-
cally presents as a unilateral black-appearing tongue or dis-
coloration limited to the tip of the tongue. This is an impor-
tant disease to recognize as tongue ischemia can progress to
tongue necrosis which has an extremely high mortality rate. In
cases in which patients survive, they may develop tongue de-
formities, speech and language alterations, or even swallow-
ing difficulties. Our clinical experience suggests that imaging
modalities can be of utility in identifying the etiology of the
disease, and our case gives evidence to suggest that bilateral
lingual artery disease is entirely possible despite the abundant
collateral blood supply of the tongue. Prompt recognition, di-
agnosis, and treatment as in our case can lead to resolution
of the ischemia to prevent disease progression and reduced
mortality.
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