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Cardiac metastasis from a primary head and neck cancer is a rare finding. Most patients with cardiac metastases have nonspecific
symptoms that may vary depending on the severity and location of the lesion. Due to the infrequency of reported cases, there are
no clear guidelines for the diagnosis or management of cardiac metastasis in head and neck cancer patients. In this report, we
discuss the case of a patient with a primary diagnosis of oral tongue cancer who developed a cardiac metastasis that was

detected antemortem.

1. Introduction

Cardiac metastases in patients with head and neck squamous
cell carcinoma (HNSCC) are a very rare finding [1]. Most
cases of cardiac metastasis are clinically silent with a ma-
jority of cases detected in the postmortem setting. If cardiac
metastasis is diagnosed in a living patient, the clinical
presentation is often variable with nonspecific symptoms.
Here, we discuss the clinical presentation, diagnosis, and
management of a patient with oral cavity cancer who de-
veloped a metastasis to the heart.

2. Case Presentation

A 46-year-old white female with a 15 pack-year smoking
history initially presented 3 years ago with intense pain in the
left side of the mouth that radiated to her left ear for 2 months.
She was found to have a 2cm exophytic lesion on the left
lateral border of her tongue that was diffusely keratotic and
extremely tender on examination. Fiberoptic laryngoscopy
revealed normal findings in the nasopharynx, oropharynx,
and hypopharynx. Histological biopsy of the tongue lesion
confirmed well-differentiated squamous cell carcinoma of the
left lateral border of the tongue. Radiographical findings on

positron emission tomography (PET) scan showed hyper-
activity along the left lateral aspect of the tongue and a mildly
hypermetabolic left level Ila cervical lymph node with no
evidence of distant metastases (Figure 1).

The patient was treated with a left hemiglossectomy and
bilateral neck dissection. Pathologic evaluation revealed a
2.4 cm moderately differentiated, infiltrating squamous cell
carcinoma of the left lateral tongue lesion invading into the
skeletal muscle with a 0.5 cm maximal thickness. There was
perineural invasion, but no lymphovascular invasion, and all
margins were free of cancer. A total of 3 out of 22 lymph
nodes were positive for carcinoma: 0 out of 10 in right neck
level II-11I, 2 out of 5 left level I with no extracapsular
extension (ECE), 0 out of 1 left level II, and 1 out of 6 left
level III with no ECE.

She was staged as pT2 pN2b MO (stage IVA, AJCC 7th
edition 2010) squamous cell carcinoma of the left lateral
tongue. She received adjuvant treatment with concurrent
afatinib and radiotherapy to a total dose of 6000 cGy in 30
fractions over 6 weeks to the oral cavity and bilateral necks,
which was completed in 3 months after diagnosis.

Interval radiographical imaging did not show any evi-
dence of disease recurrence or distant metastases until 2018.
At that time, the patient had developed increasing left arm
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FIGURE I: Initial axial PET scan (a) and CT scan (b) demonstrating hyperactivity along the left lateral tongue ((a) white arrow; (b) blue

arrow).

pain, left ear pain, and left throat pain. She also reported
intermittent chest pressure, exertional dyspnea, and in-
termittent dizziness with positional changes.

In early 2018, a PET scan (Figure 2) and magnetic
resonance imaging (MRI) of the chest (Figure 3) showed a
new 3.4cm left apical pleural mass encasing the left sub-
clavian artery and abutting the left subclavian vein, both of
which were patent. A computed tomography-guided fine-
needle aspiration (CT-FNA) of the apical lung mass revealed
squamous cell carcinoma.

Shortly after, the patient began systemic therapy with
cisplatin and etoposide and radiation therapy to the left apical
lung lesion. Following the 20th fraction of radiation therapy, a
repeat computed tomography (CT) scan of the chest revealed
a new 1.2 cm lesion in the inferior interventricular septum of
the heart. A cardiac ultrasound was performed and dem-
onstrated a mass in the left ventricle. The patient went on to
complete radiation therapy to a total of 6000cGy in 30
fractions. Further diagnostic imaging with a cardiac MRI was
performed, which revealed a mass infiltrating the left ven-
tricle, inferior myocardium, epicardial fat, and pericardium
with associated mobile thrombus formation (Figure 4). A
PET/CT scan demonstrated hypermetabolic lesions in the left
neck, right thigh muscles, lung parenchyma, heart, anterior
mediastinum, left scapula, and posterior right rib (Figure 2).
Transthoracic echocardiogram (TTE) showed a 1.6 x1.4cm
mobile mass in the left ventricle cavity that appeared to be
attached to the base of the papillary muscle and a normal left
ventricular ejection fraction of 60%. An electrocardiogram
(ECQ) revealed normal sinus rhythm with T-wave inversion
in the inferior leads and V3~V

The patient initiated anticoagulation and systemic
therapy with nivolumab.

3. Discussion

Cardiac metastases are a rare finding. Since patients are often
clinically silent or have nonspecific symptoms, metastases to

(®)

FIGURE 2: Axial PET scans revealing a new left apical pleural mass
(white arrow) (a) and cardiac metastasis (blue arrow) (b).

F1GUure 3: MRI of the chest demonstrating a new left apical pleural
mass (white arrow).

the heart are difficult to diagnose and usually detected in the
postmortem setting during an autopsy. When patients
present with symptoms, they can have highly variable
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FIGURE 4: Cardiac MRI demonstrating a new mass infiltrating the left ventricular inferior myocardium, epicardial fat, and pericardium (blue

arrow and red arrow).

clinical manifestations, including heart failure, arrhythmias,
valvular disease, and cardiac tamponade. The most common
primary cancers in patients with cardiac metastases include
melanoma, mediastinal tumors, lung cancer, breast cancer,
and leukemia [2]. In a large study of postmortem patients
with a known malignancy, Bussani et al. reported a 9.1%
overall incidence of cardiac metastases with only 5.3% (4 out
of 75) secondary to oral cavity cancer compared to 48.4%
secondary to mesothelioma, 27.8% to melanoma, and 21.0%
to lung adenocarcinoma [2]. Four different mechanisms
have been postulated by which cancer spreads to the heart,
including direct extension, hematologic spread, lymphatic
spread, and intracavitary diffusion via the inferior vena cava
or pulmonary veins [2-4].

In patients with oral cavity cancer, distant metastases are
seen in 4.2-23.8% of patients, with the lung, bone, and liver
as the most commonly involved sites [5]. However, meta-
static disease to the heart is highly unusual in patients with
oral cavity cancer. The patient in this case report had an
especially long duration between primary diagnosis and
cardiac metastasis at almost 3 years. In a review of the lit-
erature, we found 24 cases of patients with head and neck
cancer with cardiac metastases that were detected in the
antemortem setting.

Due to the wide range of clinical presentations in pa-
tients with cardiac metastases, detection is often incidental.
The routine use of imaging is not generally recommended in
patients with head and neck cancer to detect metastatic
disease unless prompted by clinical signs and symptoms or if
the patient is not amenable to clinical examination. Echo-
cardiography is the most frequent noninvasive imaging
modality used to evaluate the heart. In our present literature
review, echocardiography was the initial imaging modality
in more than 50% of the cases of cardiac metastasis from a
primary head and neck cancer (Table 1). Echocardiography
allows for assessment of cardiac function, including valvular
and ventricular competency, as well as identification of any
intraventricular masses or structural wall abnormalities [6].
The diagnostic accuracy of echocardiography has been re-
ported to be as high as 80%, which makes it a good initial
method to evaluate suspected cardiac tumors [7]. Other
imaging modalities such as CT and MRI may provide a more

comprehensive assessment with additional detail, including
evaluation of the pericardium and extracardiac disease [8].
Cardiac MRI offers the advantages of excellent contrast
resolution and distinction of tumor from the myocardium or
thrombus in comparison with CT or ultrasound [9]. MRI
also allows for simultaneous assessment of the surrounding
structures, including the mediastinum, lungs, and pleura [6].
Particularly in patients with primary tumor of the head and
neck, PET/CT may provide additional utility in detecting
metastatic disease involving the heart. In a long-term out-
come study of PET/CT imaging in head and neck cancer
patients treated with definitive or adjuvant radiation ther-
apy, PET/CT had a 99% negative predictive value in the
assessment of the primary site and neck, and negative
findings were associated with significantly improved disease-
free survival and overall survival. However, there was a high
rate of false-positive results at the primary site, with a
positive predictive value of 32.1% [10]. Therefore, the use of
PET/CT at 3 months post-RT is generally practiced. Current
National Comprehensive Cancer Network (NCCN) guide-
lines do not recommend the use of routine follow-up im-
aging unless clinically indicated and no evidence to
demonstrate a benefit of surveillance imaging after 6 months
[11]. However, multiple case reports have reported that the
use of PET/CT may lead to improved accuracy and earlier
detection of cardiac metastases in patients with head and
neck cancer [4, 12-15]. Some studies have suggested that
routine ECG may have a diagnostic value, but findings are
often nonspecific, and further confirmation with imaging
would be required [15-17]. Table 1 provides a literature
review of patients with an antemortem diagnosis of cardiac
metastasis from a primary head and neck cancer. In our
present study, the patient had already developed metastatic
disease in the lung prior to detection of the cardiac me-
tastasis, which was incidentally detected on a review staging
CT scan.

There is no standard of care in the treatment of cardiac
metastases. Many patients are not surgical candidates due to
the location of disease and are treated with palliative che-
motherapy and supportive care, but prognosis is often poor.
In our present study, the patient initially had presented with
metastatic disease to the lung and began treatment with



.M.M/o qewrxnad ‘
3 pue unerdso D) $9 0} J2U J[OyM pue
MO i AdeIotowats snxopered snsind ayrs Arewrnad oy Adexaorper suoSu
o urexorpresoydy R R i erpIedfyoe) SSEUI [BUT)SEIPIW juean(pe £q pamoy[oj o
=t SIX aaner[red Aurojooeroy) SOX a8ejjoA YO MOT . . Ie[OWO1}1 0102 [22] ‘Te 3 Tes[, 9
= ac ousSioun eoudsAp UOISNJD [BIPIBILID UOTIOISSIP OAU [edIPeI s
mLu 8euresp pue 2A1sS21501 paytpow [esayefisdr pue ¥l
! :ozbmS. 5qn 15900 Awoyanqrpuewr [eyuawdag
2 49 9p/4D (9 03 yoau pue
o
2 siskydowsy umpnqrpunyur ars Arewrnad oy Adexajorper
2 oN 1990 10 suoN oN WOIq PURIG L G Areuowrnd jueAn(pe pue UONOISSIP anguoy 2002 (1] Te 0 suel c
) 1o L arpunq 1y3ry P2 A ay) ojur Jurpuaixs aU [eJIPET )] pue Jo aseg I
) 1om0] ‘Baudsd(q
< spinuaA JySny Awoydassord ‘(unerdso/n.g
© -6) Aderayowayd uononpuy
£D05/4D 09 03 Yoou
JySur pue mel 1omor 1yStx
03 Adesarpjorper juean(pe
£q Pamo[[0] UOTIONIISUOIT
ON 19YD 1D SUON ON sdurpuy [ewroN SSSIP spuaA Sy dey aenoseAGIOI Ayaed [e1Q 2002 [eT) ¥
: Arojendsay : : 9)RIPIWII [JIM UOL}IISSIP : ‘e 30 uueway
profyowoeidns 1397
PUE UOT)IISSIP YDAU [edIpeI
JySux ‘“Awrojoassordrurayy 3y
“Awoydamqrpuewr Jysng
asuodsal eauds4 BSOONW
ON 19940 QUON SOX TeroLIRA .mwmzvuwmmﬁﬂnm: UOISNd [eIpIedLIdg Adesagorpes puv unerdst> [eoonq 7002 loz] ‘e 32 ¢
1D “Aer-x 1s9yD prder um CsoUEO N : : : m Aderaypoway) o I9PUIMTPDS
uone[Hqy [Py M T
111 pue
Srexenomon Nc\w o wM%% mv: 59U [eIA)E[Iq puE
urexorpresoydy pue ‘unfwosq PUE 9A 03 2A T BWIop? AJruranxa U [EIRYENq p anguoy jo [61]
ON oL o q SO K UOTeAd[d IS UM qed apinuaA JySry ais Arewrnid oy Adexayjorper 3 6661 . T
pup AEX 38940 -5 UHeLIsE woneuqy epe ol HHEEISED ueAnfpe pue uoIsXD @207 1 [ 39 UBIA
m Aderayyoway) HEIMQY oL } pep X3 [850T
’ ‘GA pue A Ul
UOneAIP LS PIIN
uonenIu
a10J0q paridxa juaned
nq ‘Adersyjorper Ajror1ayue . ssewr wmne Jy3u
PIm paddoid 0y SUOISIOAUT $s0] JyBram wov Surpuadse ay
wrexorpresoydy : : : erdeydsAp ‘ured  Suiseous pue joen anguoy [81]
ON pauue[q 9[qe3ddsarun SIX ABM-], q Awoyoasso[Srwopy G861 . 1
ac pawaap Jnq @mpadoxd Y worssaxdop 159> [eUOnIsO MO[JINO TR[MOLIIUIA Jo aseq e 30 PqI9 M
UrEqWT) PIpIS : s \@52 JUIULIAIUL 1St Gurssarduroo
.Em: payIpow eia SSEUL [PUBSEIPIIN
uonesordxe eording
posn sIse)sejour sIse)sejour
¢
Leos uM%Mmu 19919p SISEISE)OW uw_?mm Swpuy g swopduwikssusig sIse]sejoul Juswnesn Areurig io:m uonesrqnd Apmg R
1 Lypepour SPIpIEd IOJ JUSWIJEAI],  UJAOX JO uoneso] ewIL] Jo Ieax
Lad SurSewr [enug Asdorg

"TWRJIOW-21Ue Palda)op JadUed YdoU pue peay Ul SISe)se]ol deIpaed JO MIIAIL 2INJeINTT ] HTdV],



Case Reports in Otolaryngology

Aderapourayd wnipIedofw BINOI[[RA
oK LO/LEd aaneIred o B o IeOIUAA 1YSTY Adezaqorperoway RN 51
Aderoypourayd 250U JO wnipresofur UONDISSIP YOAU [eId)e[ an3uoy 7]
e LO/LEd aAneIed ON - e[e 1940 JuI[oms S?&b:g o1 Emﬁ ﬁ:m‘ UOISIOXd PIA ﬁﬁwsmwuﬁ vioz Te 30 yiueind i
o Aderayjowayd o _ ssof 1o wnrpIesour Adexayporperowayd esoonur
A LO/14d aATJRI[[Rq N oM Je[NOLIJUIA 1Jo] JUSLINIUO)) [e00onq oI el
(uoneasyd JeuIpu9)
wresdorpresoydy 1S) uonorejur eruownaud 2BPIOYD 0] UOISU)XD anguoy
°N pue £eyg-X 1soUyD SUON °N [erpresofu }IM PIUISAIJ )M IPLIIUIA Aworpassorf ened 210 a
[eI91B[0I2)UR MIN] ySu pue 3397 (o1]
winydas 10z ‘Te 32 Aepex
UoneAI[d Te[NOLI)UIAIUT snurs I P
Sax 1D/14d duiqewad Sax 1S [e12)e[0IjUR SUON [estp Adesoorper pue uneydsp urroyurd 11
pue paxonatiad pue JorIajuy pue xade IenoLuaA i Adesaouwayd Sy
Y21 pue 3Ry
spo uorsnyo [erprestiad
werdorpresoyod BId W oh_m ue el MOINO UOHDISSIP 3ot
o preaoy Aderapourayd o I M I W eoudsAp Tenornuaa Jydu 1397 ‘Awro)oassord renred anduoy
N e Ao dac o pue Aderoporpey N ot m>oﬂw " " ssuonendieg oyl premo) Surpualxe )] ‘Adersyjorperowayd [e10 1397 ot
P X340 Eu t% HWM Aﬂ. J[LNUA J3] oY} JUSLINOUO)) [€2]
A snuis Jjo qrem reydasorduy 7102 syoueg pue
SPLIIUIA eMPYPINIMUQ
. Eﬁwo_véu@onuo . . oo eoudsip JJ91 pue ﬁwﬁmow Ew,:ummwwv nSuo
N ac pu UON N wyAys snuig pirw ‘odosuAs Te[NOLI)UIAIUT DU 2AISUI)XD pue e10 148ry 6
weidordue 1D Surpeaur Auroyoassord tenred 1ySry
apinuaA JySry
Aderayjowayd juean(pe
2ABM £q PaMO[[O] UOT)IISSIP Yoou
O durpiepioq uotsny? erprestiad WW@S ﬂcwm \AEBB%MME ayered
Sax 1D 359yD JUON ON : — QpinuaA JySu : : 8
pue ypo[q youeiq s rented £q pamoy[oy 45 oF  1Jos Yo
arpunq JySry pue tnLae yory 0) Ade1ay) uoneIpRIOUaYD
JULINOUO0D 2AT)eIdd0oa1g
Aderaygowrayp juean(pe
£q PaMOT[0] UONONTISUOIAI 10T (1] e 32 eredeN
deyy snoauenoomosnw
wesSorpreaoyoy sseu cw_msbo [erpIestId g STUTWOPQe SNJOI ensury
Sax e 10 19900 B —— Sax — I2A3,] uA Areuowrnd  pue UONOISSIP MOAU [EIIPEI . A
PUe.LO 38594 : 3 : 3391 Y3 0) WINLIje o] Jydur pue Luwroyoasso[d 1ot
renxed £q pamorroy £ o¢
0) Ade1ay) uonjerpeIOUaYD
juarmouod aaneradoarq
ssn sIsejsejou sIsejsejow
ﬁm% JUIpIE 19919p siseIsEIIw JUpIe) sSurpu swoydw4s/sugr SIEIsERW jusurjear) Lrewr s uoneaxqnd Apny juane,
0} Lyepowr oeIpIed 1oy juduneal],  uaAoxd tpuy BOd /SUStS JO uones0] Hd Arewnig Jo Ieax pms Hed
Lad SurSewr [entug Asdorg

‘panunuo)) :T F14V],



Case Reports in Otolaryngology

.mo:m%»w "SPB3] 9A-EA PUE JOLIDJUI anguoy
SOX 189YD 1D qeun[oAIN ON UOISIOAUT JABM- ], SSaUIZZIP 3OLIUAA IO S UL UOISIOAUL SAM- ] [e197¢] 4T 810C Apmg juasaig €T
“oanssaxd 159y o :
uorsXd [e2131ns a3odwod
Aderayowayd spuyusA g8 oy £q pamofjoy unerdsmd yim
SIX wrexSorpresoy aanered oN orq ssaurzzi(q Surpnnyoxd wnydas 49 99 03 Adesagorpeowary £yae) e10 8107 [ST] ‘e 32 oyD w
pue 1s9yD 1D pue juswaoerd AV a9[dwo) o P JUALINOU0D £q Pamo[[o] Meol I 4
TR[NOLIJUSAIU]
Ioyewaoed JusurwIDg : (Ng-s/unedsio/jpxelaxop)
Aderajourayd uononpuy
weidorpredoyds  Aderayjorperowayd eouds£ OISy UOTIONIISUOIT
ON tprea0y ‘hotp k! — — P [erpaeoriad rourw oL anduog, 2102 [92] Te 32 enyD 4
SIORIOYISURL], JULINOUOY) EYNCRERINE | K&Bbrm\, E@.m pue uondasRY
Nd-S pue ‘unedoqres e
e) 9 qeinmad o ﬁm\w% eadfd  ured jsaypd and spInuaA Y3 Advioygorpes juean(pe anduoy lel e 32
A 1940 1O m Aderayjowayd N EAt Mﬁ I red 359t Ay PHIURA Yo pue Awojdassordruray Jydry 210 £10t YopezaeIN oc
aaTEIed LS 3YSHS
Aderapourayd
wrer3orpIesoydd oTuId)ss erpIedAyoe) [s2] Te 30
°N SI0BIOYISURL], pue juswaoe[d N Je[NOLIJUA J[qBIS eupAgy SPHRURA HT HmotR[in xufreq 910z ueyjeuednpe ot
1oyewdoed JUSUBWLId]
unerdso g
£D 09 031 Aderarpjorperoward
jusunran uorsnyd JULLINOUO0D jueAn(pe £q
03 1o11d parrdxo juaned - : suogin
oN 194D D pue 1nq ‘suonoex ¢ I - uone[Lqy suoneyrdred [erpaeourad 9pou  pamorjoy uononsuodax deyy Ieouonax 9102 ¥l o1
uresdorpreooydoy X o1 Adex w PR rewne prdey ‘oudsAp ooy ydw4| remosessrd  Ienqy 991 ‘UONIISSIP Yoou ! o Te 13 [P
O 0T 9 oty QpuaA Jydry 24132328 JYSII “UO1OIsAI o
aapered 10f pauuviq Ienqrpueur [eyudawsos
pue LwojoSukreyg
e suo o — — Jprauea Aderaporpe an3uo} [v1]
A LD/Lad N N 1311 JO [[em JoLRIUY hlatiat Jo aseq sloe ‘Te 30 Sutumorg Lt
pafoued
asnd aepnBory sem £1a31ns pue pajoajop
Apremn8ar aATeA prdsnoin o) 0) suodin
wrerSorpIedoydd UOTLAI[d SEM SISEISEJOW JRIPIR))
ON : SUON ON : ‘erpresfyoe) Surpuaixe LA : : IR[OWO1}I S102 [S] ‘e 30 runeq 91
S10RIOYISURL], juowSas- 1§ SouIALS 14811 10 xod -Jud)uI AT RIND YYIM A1981ns "
3o Tel cm: HoH g v ansind 01 pajdad uay) 1
199 PR nq “Adersyporper uedog
posn SIse)sejour sIsejsejour
¢
ueos uM%Mwu 1P sieIseiow uﬁ?mm sdurpuy DO swoydw4s/sugig SIEISERW juaurjear) Lrewnig io:m uonedrqnd Apmg juaned
1 Lypepour SPIpIEd IOJ JUSWIEAI],  UJAOX JO uoneso] ewIL] Jo reax
Lad Surdewr rentug Asdorg

‘ponunuo)) 1 AI14V],



Case Reports in Otolaryngology

cisplatin-based chemotherapy and radiotherapy, but de-
veloped progression of disease and a new cardiac metastasis.
In the current era, novel immunotherapeutic drugs, such as
pembrolizumab or nivolumab (anti-PDL-1 antibodies), may
have a significant impact on the survival outcomes of these
patients [27-29]. Upon detection of the cardiac metastasis,
the patient began treatment with nivolumab, which is ap-
proved for patients with recurrent and metastatic head and
neck cancer that is refractory to cisplatin chemotherapy.

In conclusion, metastatic disease to the heart in oral
cavity cancer is an uncommon finding, lacking optimal
guidelines in terms of diagnosis and management. Diagnosis
is quite challenging since cardiac metastases are often
clinically silent, and there is no clear beneficial role of
routine surveillance imaging. In symptomatic patients, a
multimodality approach using imaging such as PET/CT,
cardiac MRI, echocardiogram, and ECG findings should be
used to confirm the location and extent of disease, which
may help to guide treatment options.
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