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Abstract 
Here, we present a longitudinal analysis of two patients who recovered from 
COVID-19 more than 8 months prior but showed persistent serological de-
tection of anti-SARS-CoV-2 IgM. We still do not know the exact reason for 
this prolonged persistence of IgM in these patients. To our knowledge, these 
are the first reports of IgM persistence in the context of SARS-CoV-2 infec-
tion and point to the need for no longer using IgM as a diagnostic criterion 
for acute or recent COVID-19. One should opt for gold standard molecular 
methodologies due to their high sensitivity and specificity. 
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1. Introduction 

Since November 2019, after the emergence of the novel coronavirus (severe 
acute respiratory syndrome coronavirus 2, SARS-CoV-2) in Wuhan, China [1], 
numerous studies have been published in an attempt to understand: 1) the epi-
demiology of infection [2], 2) the immunological aspects involved in combating 
the virus and the immunopathogenesis [3], 3) immunological and viral diagnos-
tic markers [4] [5], 4) treatment possibilities [6], interactions of environmental 
factors in the context of virus transmissibility [7], and more recently, 5) the effi-
cacy of vaccines approved for use [8]. 

Despite the large number of publications on COVID-19 (coronavirus disease 
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2019) to date, many questions remain unanswered, and new information is gen-
erated every day, rendering the novel virus a continuous source of learning, es-
pecially in the context of the host immune response. 

In recent study, Mallon et al. [9] reported that in subjects diagnosed with 
COVID-19, the IgM positivity was increased earlier, with the positivity peaking 
between days 32 and 38 post-onset of symptoms, but with a more rapid decline 
than the observed to IgG. Additionally, in a longitudinal study, Peghin et al. [10] 
observed IgM seroconversion in 90% of patients and its decline within 4 months. 
In our previous follow-up study, we reported a high frequency of loss of an-
ti-SARS-CoV-2 IgG antibodies within 3 months after COVID-19 diagnosis in 
the Brazilian Amazon, but without information about IgM [11]. 

Here, we present laboratory results for two patients who recovered from 
COVID-19 more than 8 months prior with persistent serological detection of 
anti-SARS-CoV-2 IgM. This project was submitted to and approved by the Hu-
man Research Ethics Committee of the Institute of Health Sciences of the Feder-
al University of Pará (CAAE: 31800720.1.0000.0018) in compliance with the 
guidelines and regulatory standards for research involving human beings. Both 
patients who agreed to participate in the study signed an informed consent form.  

2. Case Report 
2.1. Patient #1 

The first patient, a 47-year-old female residing in Belém, capital of the state of 
Pará (Brazil), underwent her initial serological evaluation on 05/26/2020 and 
showed reactivity against IgM (6.0 AU/mL) and IgG (2.4 AU/mL) by chemilu-
minescent microparticle immunoassay (MCIA) in an Alinity i automated system 
(Abbott Laboratories, Chicago, IL, USA) following the manufacturer’s protocol. 
Two more analyses were performed on 06/04/2020 and 12/28/2020, which showed 
IgM persistence at concentrations of 10.0 AU/mL and 5.3 AU/mL, respectively. 
In response to a clinical-epidemiological inquiry, the patient reported having the 
following COVID-19-related symptoms: headache, runny nose, dry cough, sore 
throat, body pain, diarrhea, loss of smell and taste, fatigue and alopecia. She re-
ported symptoms for four or more weeks and was treated with the following 
drugs: hydroxychloroquine, ivermectin, anti-inflammatory agents, antipyretic 
agents and amoxicillin. 

2.2. Patient #2 

A second case of IgM persistence was monitored by our group to evaluate the 
clinical-epidemiological aspects. The patient, a 42-year-old male, had already 
undergone three serological evaluations by different methods (lateral immu-
nochromatography and chemiluminescence). The first test was performed on 
05/25/2020, showing seroreactivity against IgM and IgG by lateral immunoch-
romatography (rapid test). The test was repeated on 12/15/2020, again by im-
munochromatography, and showed reactivity against IgM and nonreactivity 
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against IgG. After one week, on 12/23/2020, the patient underwent another test 
by chemiluminescence, and IgM persistence (2.53 AU/mL) and IgG absence 
were detected. In the last analysis, performed on 01/25/2021, the reactivity to 
IgM (2.79 AU/mL) was maintained. 

3. Discussion 

We still do not know the exact biological reason for this prolonged persistence of 
IgM in these patients. This phenomenon has been described following acute in-
fection by hepatitis A virus (HAV) up to 60 days after patients recovered from 
the infection [12], in addition to other pathogens. Kapoor et al. [13] also re-
ported the persistence of anti-West Nile virus IgM in cerebrospinal fluid samples 
from three patients at 110, 141 and 199 days after acute central nervous system 
infection. 

The titers of IgM and IgG anti-SARS-CoV-2 antibodies specific for the 
spike-binding receptor domain (RBD) decrease significantly, while IgA is less 
affected during infection resolution [14]. According to Isho et al. [15] an-
ti-SARS-CoV-2 antibody responses were readily detected in serum and saliva, 
with maximum IgG levels reached between 16 and 30 days after symptom onset. 
A longitudinal analysis of the patients revealed that the anti-SARS-CoV-2 IgA 
and IgM antibodies declined rapidly, while the IgG antibodies remained rela-
tively stable up to 105 days in both biological fluids. 

To our knowledge, the cases presented herein are the first reports of IgM per-
sistence in the context of SARS-CoV-2 infection and point to the need for no 
longer use IgM as a diagnostic criterion for acute or recent COVID-19.  

The role of serological tests for the diagnosis of SARS-CoV-2 infection has 
been sufficiently debated and discouraged for diagnostic purposes and remains 
today as a limited tool for epidemiological observation. Especially IgM, is a bio-
marker related to a high false positive rate. In turn, the persistence of IgM anti-
bodies for months to years is now a phenomenon recognized as frequent and 
without clinical significance, given the high sensitivity of current serological 
techniques; thus one should opt for gold standard molecular methodologies due 
to their high sensitivity and specificity. 

4. Conclusion 

The IgM persistence, as observed in the cases presented herein, should not be a 
criterion for singling out those who fit this profile and preventing them from 
performing their usual activities, as has been observed, because such actions can 
have negative socioeconomic and professional impacts on these individuals. 
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Abstract 
The study seeks to report the clinical evolution of a patient who suffered an 
inadvertent subarachnoid puncture and evolved with a herpetic viral menin-
gitis, confirmed by cerebrospinal fluid (CSF) analysis. Female, 48 years old, 
submitted to epidural anesthesia, for surgery, with median puncture, between 
L2-L3 and inadvertently accessed the subarachnoid space, with clear cere-
brospinal fluid. The same puncture was used and the solution with 15 mg 
hyperbaric bupivacaine and 80 mcg morphine was administered. There was 
no complication during the entire surgical procedure. On the first postopera-
tive day, she started complaining of headache and nausea, being treated with 
dipyrone, non-steroidal anti-inflammatory drugs (NSAIDs) and ondansetron. 
On the third day, she presented two episodes of seizure that ceased with the 
use of diazepam 10 mg. On the fifth day, the patient presented fever and sei-
zures, which did not stop with medication, requiring sedation, orotracheal 
intubation and transfer to the intensive care unit. Lumbar puncture was per-
formed for CSF analysis, which was positive for Herpes simplex type I. The 
patient was extubated, on the second day of hospitalization, maintained with 
a maintenance dose of phenytoin, sumatriptan, dipyrone, metoclopramide 
and acyclovir 500 mg, remaining intravenous, without presenting new sei-
zures for 45 days, when she was discharged. After 30 days, he returned for a 
review consultation without making a complaint. 
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1. Introduction 

Inadvertent dural puncture (IDP) during epidural puncture (EP) is a complica-
tion that occurs in approximately 0.91% of EP’s [1]. In certain cases, inadvertent 
subarachnoid injection can happen, when the dura mater (DM) perforation is 
not recognized, which can generate important sequelae or even lead to poten-
tially fatal consequences [2]. 

Certain complications of lumbar punctures are well known and documented, 
such as: headache, transient neurological disorders, subdural hematoma, ab-
scesses, meningitis and encephalitis [3]. 

Meningitis as a consequence of inadvertent DM puncture is a rare complica-
tion; however, it is potentially fatal and can occur due to bacterial, viral or 
chemical causes [4]. Two important issues for the occurrence of meningitis after 
lumbar puncture are worth mentioning: violations of aseptic techniques or he-
matogenous propagation in the presence of asymptomatic bacteremia. Primary 
contamination of anesthetic equipment and agents as a cause is less likely [5]. 

Viral meningitis is more common than bacterial meningitis and tends to be 
less severe. The clinical course of viral meningitis is generally self-limited and 
with complete recovery within 7 to 10 days. It is known that the exact incidence 
of viral meningitis is underestimated due to inadequate reporting practices [6] 
[7]. Herpes simplex encephalitis (HSE) is the most common cause of acute viral 
encephalitis in the United States [8]. Up to two-thirds are thought to be due to 
virus reactivation rather than a primary infection, as 90% of the population is 
infected with herpes simplex virus (HSV) [8]. 

In the current literature, cases that relate the reactivation of the herpes simp-
lex virus with mild or severe complications after lumbar puncture are rare [9]. 
As a result, the diagnosis of this clinical condition requires a high degree of sus-
picion, which can hinder early diagnosis, as well as effective treatment, which 
can be decisive in preventing serious complications [10]. 

The real reasons why patients with herpes simplex may present viral reactiva-
tion are not fully understood. Some studies question whether the use of opioids 
can be related to this event [11] [12] [13]. 

The objective of this study is to report the clinical evolution of a patient who 
suffered an inadvertent spinal puncture during epidural anesthesia, with a sub-
sequent picture of herpetic viral meningitis, confirmed by CSF analysis, in addi-
tion to discussing its main differential diagnoses and, above all, highlight the re-
levant aspects of clinical propaedeutics that make specialist assessment neces-
sary. 

The free and informed consent form was obtained from the patient and the 
ethical questions of research in human beings were met. 

2. Case Report 

A female 48 years old, classified by the American Society of Anesthesiologists 
(ASA), with physical status ASA P1, candidate for Total Abdominal Hysterect-
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omy (TAH) surgery. Monitoring consisted of: continuous cardiac cardioscopy; 
non-invasive pressure; pulse oximetry and capnography. Venoclysis was per-
formed on the left upper limb, with an 18G venous catheter, and intravenous 
sedation was performed with titrated doses of 4 mg midazolam and 50 mcg fen-
tanyl. The patient was placed in the left lateral decubitus position, and asepsis 
and antisepsis were performed with 70% alcohol, in addition to local anesthesia 
of the skin and subcuta/neous tissue with 2% lidocaine. Lumbar puncture was 
performed, via median, between L2-L3, with an 18G Tuohy needle and inadver-
tently accessed the subarachnoid space, with clear CSF exit. The same puncture 
was used and the solution with 15 mg hyperbaric bupivacaine and 80 mcg mor-
phine was administered. Pre-oxygenation with 100% O2 was performed for 5 
minutes and then the following drugs were infused intravenously for anesthetic 
induction: lidocaine 60 mg; fentanyl 150 mcg; propofol 120 mg and rocuronium 
50 mg. Intubation was performed with a 7.5 cuffed tube, without complications.  

During the surgical procedure, which lasted 250 minutes, there were no com-
plications or hemodynamic instability. The patient was extubated at the end of 
the procedure and sent to the post-anesthetic recovery room (POR), with 9/10 
points on the Aldrete-Kroulik scale, and was discharged to the ward.  

On the first postoperative day, she complained of headache, nuchalgia and 
nausea, being treated with dipyrone, non-steroidal anti-inflammatory drugs and 
ondansetron.  

On the third postoperative day, the patient presented two episodes of convul-
sive crisis, which stopped with the use of diazepam 10 mg, in addition to main-
tenance with phenytoin 100 mg every 8 hours, intravenously. A cranial tomo-
graphy was performed, in which no acute ischemic or hemorrhagic alterations 
were evidenced. 

On the fifth postoperative day, the patient developed fever and new convulsive 
crises, which did not stop with medication, requiring sedation, orotracheal intu-
bation, as well as transfer to the intensive care unit (ICU). She was evaluated by 
the neurologist, and in the physical examination, the presence of neck stiffness 
and hyperreflexia was evidenced, and the diagnostic hypothesis of subarachnoid 
hemorrhage was raised. New imaging tests were requested, in addition to a 
blood count, which revealed the presence of 16,000 leukocytes and 6% rods. Due 
to the worsening of the clinical picture, a new lumbar puncture was performed 
for CSF analysis, with a xanthochromatic appearance, in addition to an increase 
in total protein (149 mg/dL), glucose (91 mg/dL), numerous red blood cells, rare 
white blood cells and polymerase chain reaction (rT-PCR) test positive for 
Herpes simplex type I. Nasal, rectal swab and urine culture negative.  

The patient was extubated on the second day of admission to the ICU, main-
tained on a maintenance dose of phenytoin, sumatriptan, dipyrone, metoclo-
pramide and acyclovir 500 mg intravenously, with no further seizures.  

The patient remained hospitalized for 45 days, with no further seizures, and 
was discharged from the hospital. She returned after 30 days for the follow-up 
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visit without any complaints, neurological symptoms or cutaneous manifesta-
tions. 

3. Discussion 

In this case report, the patient was submitted to an TAH, through general anes-
thesia associated with spinal anesthesia, presenting headache after inadvertent 
dural puncture (24 h after puncture), followed by nucalgia and vomiting. Symp-
toms could be, initially, related to a picture of headache after dural puncture [14] 
[15]. Post-dural puncture headache (PDPH) is a not-so-rare event arising from 
neuraxial anesthesia, occurring in approximately 1.5% - 3.6% of cases, reaching 
approximately 70% in cases related to inadvertent dural perforation - mater 
(Tuohy’s epidural needle) being more frequently observed in young and preg-
nant patients, who received neuraxial anesthesia [16]. Its main differential diag-
noses are listed in Table 1. 

The typical location of the headache is usually bifrontal and/or occipital, being 
described as intense, disturbing and debilitating, which increases in the vertical 
position and decreases or disappears completely in the supine position [17]. 

PDPH is related to several factors, such as: age, female gender, number of 
puncture attempts and use of larger gauge needles. Even so, its etiology has not 
been completely elucidated, with the most accepted explanation being the caudal 
displacement of the brain and the traction of the meninges due to low CSF 
pressure related to the loss of CSF through the puncture orifice. Conventional 
treatment also differs in the literature, with relative rest being indicated for pain 
of mild to moderate intensity, in addition to clinical treatment with analgesics, 
anti-inflammatory drugs, adjuvant drugs and caffeine. In severe pain, it is sug-
gested to try clinical treatment and, in refractory cases, to indicate blocks, such 
as sphenopalatine and epidural blood patch [18] [19]. 

According to the criteria presented in the third edition of the International 
Classification of Headache Disorders (ICHD), published by the International 
Headache Society, in 2018, PDPH is characterized as a headache that occurs 
within 5 days after a lumbar puncture, caused by a leakage of spinal cerebros-
pinal fluid (CSF) through dural puncture. In addition, it may be accompanied by 
neck stiffness, tinnitus, hearing alterations, photophobia and/or nausea, as well 
as the postural character related to pain [2]-[15]. 

In this case, although some characteristics presented are common to the 
PDPH clinic, some of them drew attention Table 2, such as the fact that the  
 
Table 1. Differential diagnoses of post-dural puncture headache. 

Causes 
Primary headaches (tension headache and migraine); 

Pneumoencephalon; 

 Meningitis; 

 Expansive lesions (primary tumors, metastatic lesions, bruises and abscesses); 

 Venous sinus thrombosis. 
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Table 2. Characteristics of headaches that need more attention. 

Characteristics 
Severe headache with sudden onset; 

Spontaneous report of the worst headache of life; 

 Headache in patients in extreme age; 

 Headache in cancer/immunosuppressed patients; 

 
Changes in neurological examination (eg, papilledema; neck stiffness and 
sub hyaloid hemorrhage); 

 Weight loss; seizures; behavioral and level of consciousness changes). 

 
patient complains of an intense headache that is not related to the postural 
component. Therefore, the evaluation by the neurologist was suggested, who, 
during the patient’s investigation, identified changes in the neurological exami-
nation and requested imaging tests, suggesting a possible situation of subarach-
noid hemorrhage, considering the performance of a lumbar puncture with CSF 
output from xanthochromatic appearance. However, cranial Computed Tomo-
graphy (CT) and Nuclear Magnetic Resonance (NMR) did not show signs of 
bleeding. The CSF analysis was positive for Herpes simplex type I (HSV) by po-
lymerase chain reaction (rt-PCR), which determined the diagnosis of herpetic 
viral meningitis, allowing the beginning of effective treatment early. 

The early diagnosis of herpes simplex type I meningitis after inadvertent sub-
arachnoid puncture is complex and challenging, as, as reported in this case, the 
signs and symptoms presented by the patient can be very similar to other condi-
tions and pathologies [20]. 

In this sense, the etiological diagnosis becomes imperative for the institution 
of adequate treatment. In the case of herpes simplex virus type I infection, it is 
very important, because encephalitis caused by this agent has a mortality rate of 
70%, if not treated. When treated, this percentage can be reduced to 19%, but 
even so, half will have sequelae [2].  

Crone and James et al., reported the association between the use of morphine 
and the reactivation of herpes simplex type I, after its epidural administration in 
obstetric patients [11] [12]. Hoesni et al. reported a case of herpetic meningitis 
in an obstetric patient after inadvertent dural puncture [9].  

Some studies report a potential immunosuppressive role of morphine in hu-
mans (acute and chronic use) [21] [22] [23] [24] [25]. One of these studies also 
demonstrated a tendency to reduce IFN-γ by CD8+ cells 24 h after epidural 
puncture [13]. 

It is known that HSV-1 latency occurs when histone deacetylases maintain 
chromatin in an inactive state, allowing the IFN-γ produced by Natural Killer 
cells and CD8+ T cells to exert its antiviral effect [26]. Thus, it is assumed that, 
with the potential decrease in IFN-γ expression exerted by morphine, there 
would be a greater chance of virus reactivation. Other possible causes listed in 
the literature for HSV reactivation include: direct damage to nervous structures 
and the use of systemic corticosteroids [27]. 
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4. Conclusion 

This case is an event little described in the literature, in which it was postulated 
that the inadvertent puncture of the subarachnoid space, with injection of hy-
drophilic opioid (morphine), could be related to the reactivation of dormant 
HSV-1 in the patient, which led to the condition of reported herpetic meningitis. 
Further studies should be carried out to clarify the role of morphine in HSV 
reactivation in patients with dormant herpes. It is necessary to be aware of the 
warning signs to early identify possible threatening etiologies, which should re-
ceive additional evaluation and specialist follow-up. In these cases, early diagno-
sis, as well as the institution of individualized treatment, is essential for improv-
ing outcomes. 
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Abstract 
Background: Cardiac masses are not rare findings; they can be primary or 
secondary. The differential diagnosis may need surgical intervention in most 
cases. Case summary: A 42-year female presented with complaints of dysp-
nea, palpitations, ventricular premature beats, attacks of non-sustained ven-
tricular tachycardia. Echocardiography revealed a myocardial septal mass on 
both sides in the right and left ventricles. The decision to operate was taken 
and the masses were removed. It was proved by histopathologic examination 
to be metastatic from her skin melanoma. Clinically, arrhythmias subsided. 
Conclusion: The decision of surgery proved unavoidable. Early diagnosis by 
surgical intervention is important for effective treatment. 
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1. Introduction 

Cardiac metastases occasionally complicate the course of neoplastic diseases. 
Malignant melanoma is a known neoplasm that frequently involves the heart [1]. 

Non-specific clinical signs of cardiac involvement should be thought off and 
shouldn’t be masked by other manifestations of the tumor [2]. 

Metastatic melanoma is usually refractory to chemotherapy, and has a poor 
prognosis, especially with cardiac involvement.  

2. Case 

Female patient, Caucasian, 42 years old. Not obese. Not known to be diabetic, 
hypertensive, ischemic, or with rheumatic heart disease. Has chronic obstructive 
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pulmonary disease (COPD). Her complaint was palpitations and dyspnea (from 
her COPD). No family history of malignancy, as much as she can remember. 

Pulse: 120/min. BP 110/70. Auscultation: unremarkable. Electrocardiogram 
(ECG): sinus tachycardia, VPBs (ventricular premature beats). Holter monitor: 
revealed frequent multifocal VPBs, attacks of nonsustained ventricular tachycar-
dia (VT). She was referred for Echocardiography transthoracic (TTE) and tran-
sesophageal (TEE) (Figures 1-4). PET scanning was not done. Magnetic reson-
ance imaging (MRI) was not done. 
 

 
Figure 1. 2DE, TTE, short-axis view, showing 2 masses attached to both sides of the 
interventricular septum. The words in the figures are Adult Echo, Hz number, beat 
per minute (bpm). 

 

 
Figure 2. 3DE, TTE, 4 chamber view, showing 2 masses at the apical part of the LV 
and RV. 
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Figure 3. DE, TEE, 4 chamber view, showing 2 masses attached to both sides of the 
interventricular septum. 

 

 
Figure 4. 3DE, TEE, 4 chamber view, showing 2 masses attached to both sides of the 
interventricular. 

 
Echocardiography findings: 
A mass is attached to the septum near the apex, inside the left ventricle, and 

extends to the RV side of the septum. No calcification, solid i.e., no vacuoles or 
cavities, sessile not pedunculated.  

The site of the melanoma was at the skin of her back. At the Oncology hospit-
al, they diagnosed it. There were no other metastases in her body. 

A consultation committee was done to decide what to do for her (consultants 
in Oncology, Cardiology, and Cardiac Surgery). The oncologists did not agree 
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with the suggestion of doing an Echo-guided biopsy by catheter as the oncolo-
gists considered the procedure to be dangerous and is not without high risk. 
Their opinion was that when the diagnosis is possible and therapeutic cardiac 
surgical intervention is warranted, it would be reasonable to force directly to 
cardiac surgery without a confirmatory tissue diagnosis. Finally, the committee 
requested for her to do MRI with tissue characterization. However, because it 
was not available at the hospital at that time, she was scheduled to do it in 
another hospital. Unfortunately, her symptoms deteriorated, her dyspnea and 
palpitations increased too much (she had COPD). The committee met again and 
decided on her urgent cardiac surgery.  

She was referred to the Oncology Institute to evaluate her for any malignan-
cies. Their diagnosis was Malignant Melanoma (MM) found in the skin of her 
back with no metastases to the other organs. The skin melanoma was excised 
and analyzed by histopathology also. They started treatment for her.  

Surgery was done (4 days from the first date of admission), excision of the 2 
masses in the RV and LV was done. They found that both of them were attached 
to the distal part of the interventricular septum on both sides with the mass in 
the LV attached to it slightly lower than the RV mass. Echocardiography is 
shown in Figures 1-4. 

Histological diagnosis was metastatic malignant melanoma.  
Histopathology: The mass was confirmed to be malignant melanoma histopa-

thologically. Tumor cells were mostly round and epithelioid in morphology with 
hyperchromatic nuclei. 

After surgery, her symptoms improved dramatically, also no arrhythmias were 
detected. Then she was referred to the Oncology Institute to treat the MM. We 
do not have a copy of the histology slides. 

3. Discussion 

MM has the highest rate of intracardiac metastases of any tumor, involving it in 
more than 50% in old series [1] [2]. In the reported autopsy series of MM, 
Glancy et al. found intracardiac metastases in 45 of 70 patients (64%) dying of 
metastatic melanoma. Other researchers report frequencies up to 71%. The loca-
tion of involvement of metastatic diseases is frequently the pericardium, result-
ing in pericardial effusion and epicardial involvement (from breast or lung can-
cer). 

Intramyocardial involvement is less common than pericardial metastases and 
occurs secondary to MM and a much lesser percentage by lymphoma. Reports 
describing intracardiac metastases from MM make most of the published cases, 
many of these having been incidental findings in the course of investigation for 
other indications (Table 1). 

So, intracardiac metastases are frequently seen as a manifestation of MM. 
Electrocardiogram (ECG) findings were typically nonspecific, occurred late, and 
were unrelated to disease extent. 
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Table 1. Metastatic tumors to the heart source and cardiac manifestations. 

Original Source Cardiac Effect 

Breast Hematogenous or lymphatic spread; effusion common 

Melanoma Intracardiac or myocardial involvement 

Renal cell carcinoma IVC to RA to RV; confused with thrombus 

Carcinoid Tricuspid and pulmonic valve thickening 

 
Sudden Cardiac Death (SCD), arrhythmias, HF, pulmonary embolism (PE), 

and obstruction to flow can develop as a result of intramyocardial metastatic 
melanoma. 

Unfortunately, there is a poor correlation between clinical features, ECG 
changes, and objective evidence of cardiac metastases [3]-[10]. 

Wood et al. [11] reported about seven patients with intracardiac mass proved 
to be metastatic melanoma. All patients presented with dyspnea. Echocardio-
graphy or CT revealed an intracardiac mass (four atrial, three ventricular). His-
tory of malignant melanoma was known in five of the seven patients. The other 
two had a melanoma removed years ago. 

Reports of intracavitary metastases from malignant melanoma constitute the 
majority of the reported cases, many have been an incidental finding in the 
course of investigation [9] [10]. 

Management: If MM has already spread to the heart, these metastases should 
be removed immediately, if possible, because of its very rapid rate of growth up 
to occupying the whole heart, and also rapid spread beside it can lead to SCD. 
Swetter et al. published an important paper on guidelines of care for the man-
agement of primary cutaneous melanoma [12]. 

So, surgical removal of intramyocardial metastatic melanoma should be con-
sidered as first-line therapy. 

4. Conclusions 

Neoplastic involvement of the heart should be thought of in patients with car-
diac symptoms when a documented malignancy exists, even in remote area. 

TEE allows the detection of small metastases, their definite location, and their 
shape and size exactly; so, it should be done to them. In patients with cardiac 
metastatic melanoma, cardiac surgery should be done if there is no contraindi-
cation. 
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Abstract 
A 17-year-old male with no significant past medical history presented to the 
emergency department with severe sepsis of unknown etiology. The patient 
was found to have septic thrombophlebitis of the internal jugular vein with 
multiorgan dysfunction and septic embolization to both lungs. The patient 
was also noted to have COVID-19 IgM antibodies and multiple close COVID-19 
exposures prior to the patient’s emergency department presentation. Here, we 
present the prolonged and complicated hospitalization of this patient and a 
review of this rare but important disease. 
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1. Introduction 

Lemierre’s syndrome, a superficial thrombophlebitis of the internal jugular vein, 
has been noted in pediatric patients with increasing frequency over the last few 
decades [1]. One theory for the disease’s re-emergence is the decreased frequen-
cy of antibiotic therapy for general pharyngitis [2]. This condition is associated 
with significant morbidity and mortality secondary to septic shock, embolization 
of infected clot throughout the body, and vascular occlusion. For this reason, it 
is critical to make an accurate diagnosis and to initiate treatment expeditiously. 
Unfortunately, given the relative rarity of the condition and broad differential 
diagnosis, there is often a delay in identification [2]. Here, we present a case of 
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an adolescent with Lemierre’s syndrome with significant multisystem complica-
tions and prolonged hospital course.  

2. Case Presentation 

A 17-year-old male without significant past medical history presented to the 
Emergency Department (ED) with complaints of 5 days of cough, fever, myal-
gias, nausea, vomiting, and shortness of breath in the setting of recent close 
contact with a case of COVID-19. The patient was tachycardic but otherwise had 
an unremarkable physical exam. He was subsequently discharged from the ED 
with diagnosis of presumed COVID-19 infection with close return precautions.  

The patient returned to the ED two days later with shortness of breath, gene-
ralized abdominal pain in addition to worsening of his initial symptoms. He also 
complained of severe throat pain. He was tachycardic, mildly hypotensive, and 
required nasal cannula oxygenation for hypoxia. He had dry mucous mem-
branes, bilateral anterior cervical adenopathy, increased work of breathing, and 
generalized abdominal tenderness with guarding. The patient’s initial workup 
showed hyponatremia, acute kidney injury (AKI), severe thrombocytopenia and 
increased inflammatory markers. See Table 1 for abnormal laboratory results. 
Initial COVID-19 PCR was negative. AST and ALT were within normal limits. 

A non-contrast CT of soft tissue neck, chest, abdomen, and pelvis was per-
formed due to AKI and showed diffuse bilateral consolidations in the lungs. He 
had patchy bilateral consolidations on chest x-ray.  

The patient was admitted to the pediatric intensive care unit for management 
of shock and multiorgan dysfunction. He was intubated for acute hypoxic respi-
ratory failure and required norepinephrine briefly for fluid refractory distribu-
tive shock. He later developed large bilateral loculated pleural effusions requir-
ing bilateral chest tube placement. CTA of the neck, performed after resolution 
of AKI, showed a right 21 mm peritonsillar abscess with focal blood clot in the 
right internal jugular vein, consistent with Lemierre’s syndrome (Figure 1). CT 
of the chest demonstrated bilateral septic emboli (Figure 2). Two echocardio-
grams performed during admission were negative for vegetations. He was treated 
empirically for sepsis with cefepime, metronidazole, and vancomycin, but ther-
apy was later narrowed to ampicillin-sulbactam once blood cultures grew Fuso-
bacterium necrophorum, Eikenella corrodens, and Streptococcus constellatus. 
He was ultimately placed ceftriaxone and Flagyl to complete a 6-week course of 
therapy. 

During his prolonged and complicated hospital stay, he had significant 
thrombocytopenia, not associated with disseminated intravascular coagulation 
or a hemolytic process. Early in his stay he received one dose of IVIG due to 
concern for possible thrombotic thrombocytopenic purpura. Subsequently his 
platelet count improved. He received multiple blood transfusions for persistent 
anemia. He was treated with enoxaparin and acetylsalicylic acid 81mg after 
follow-up imaging noted extension of the internal jugular vein clot and new  
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Table 1. Initial patient laboratory studies. 

Test Result 

Sodium 128 mmol/L 

BUN 94 mmol/L 

Creatinine 4.51 mmol/L 

Albumin 1.8 g/dL 

D-dimer 2.76 ug/mL FEU 

Lactate 2.5 mmol/L 

WBC 19.49 thousand/uL 

Hemoglobin 11.6 g/dL 

Platelets 12 thousand/uL 

NT pro-BNP 22,530 pg/mL 

CRP 305.5 mg/L 

Troponin 0.07 ng/mL 

SARS-CoV IgM Positive 

 

 
Figure 1. CTA of the head and neck demonstrating throm-
bus in the right internal jugular vein (black arrow) with 
surrounding soft tissue edema. 

 

 
Figure 2. CT of the chest with contrast demonstrating mul-
tifocal consolidations, some with cavitation, consistent with 
septic emboli. 
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cavernous sinus thrombosis. He also was noted to have new right cranial nerve 
12 palsy which was managed with anticoagulation therapy. Though considered for 
surgical ligation of the involved vessel, this measure was not ultimately required. 

The patient was discharged to home to complete a 6-week course of IV anti-
biotics. At the time of discharge he had been weaned from supplemental oxygen 
and his cranial nerve palsy was improving. The weight loss and malnutrition 
that developed over the course of his critical illness and prolonged ICU stay 
slowly improved by the time of discharge.  

3. Discussion 

Lemierre’s syndrome was first described by Andre Lemierre in 1936. Prior to the 
widespread introduction of penicillin, the frequency and mortality of the disease 
were much higher than today [2]. Lemierre’s syndrome classically originates 
from an ipsilateral oropharyngeal infection such as tonsillitis or peritonsillar ab-
scess. The implicated bacteria are most commonly gram-negative anaerobes. It is 
thought that bacteria may gain entry to nearby vasculature due to disruption in 
normal mucosal integrity associated with oropharyngeal infection or via trau-
matic inoculation [3]. Fusobacterium necrophorum is the most commonly iso-
lated pathogen, though other gram-negative anaerobes and anaerobic strepto-
cocci may also be identified. One third of cases are polymicrobial [4]. Clot ex-
tension to facial veins, dural venous sinuses, or the cavernous sinus may occur. 
Embolization of the clot to distant sites is frequent. 

3.1. Diagnosis 

Diagnosis begins with clinical suspicion of the disease. Physical exam findings 
consistent with the diagnosis include sore throat, high fever, rigors, neck pain, 
dry cough, pleuritic chest pain, and exam findings consistent with septic embo-
lization [2]. Identification of the septic thrombus is via imaging. Ultrasound, CT 
scan, or MRI may be performed, with CT of the neck with contrast the study of 
choice [5]. Blood cultures aid in diagnosis and in identification of the causative 
organism(s), which guides antimicrobial selection.  

Having a high index of suspicion for the disease is paramount given the ex-
pansive differential diagnosis for the classic presenting symptoms. A recent case 
report details a case similar to ours, in which a 15-year-old female developed 
sepsis with multiorgan failure due to Lemierre’s disease. Our subject exhibited 
significant pulmonary involvement and was initially thought to be due to possi-
ble MIS-C given high prevalence of COVID-19 in the patient’s community and 
his positive COVID antibody tests. Given the current COVID-19 pandemic, it is 
even more important to consider Lemierre’s syndrome on the differential for 
pediatric neck pain, pharyngitis, viral syndrome and acute hypoxic respiratory 
failure to prevent misdiagnosis [6]. 

3.2. Treatment 

Antibiotic therapy is the cornerstone of treatment. Antibiotic choices cited in the 
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literature include carbapenems, beta-lactam/beta-lactamase inhibitor, ceftriax-
one, or clindamycin; these may be used with or without metronidazole. It is 
recommended to initiate broad spectrum antibiotics pending culture and sensi-
tivity results [7]. The duration of therapy is typically 3 - 6 weeks.  

The use of anticoagulation is controversial. In one study, 21% - 64% of pa-
tients with the disease received anticoagulation but no clear benefit was demon-
strated [2] [7]. Recent studies have shown that anticoagulation may not impact 
outcomes associated with thrombosis [8] [9]. Our patient was placed on anti-
coagulation when repeat imaging demonstrated clot extension into the cavern-
ous sinus and a new neurologic deficit. This is consistent with certain expert 
recommendations that anticoagulation may be beneficial in those cases with re-
trograde clot extension into the cavernous sinus [2]. 

Surgical intervention is uncommon. In unusual cases, ligation of the internal 
jugular vein is performed, typically in critically ill patients with the goal to pre-
vent further embolization.  

3.3. Complications 

This disease has significant morbidity and mortality. While wide embolization of 
the clot can occur, the lungs are the most common location [4]. Septic emboli 
may also be seen in the intra-abdominal viscera, joints, soft tissue, and the brain. 
One case series of nine children with Lemierre’s syndrome demonstrated five 
cases of septic pulmonary emboli and two cases of septic shock. Long-standing 
adverse effects of this disease are often due to septic emboli and organ dysfunc-
tion that may result from them. While diffuse abdominal pain is described as a 
symptom of this disease, the precise etiology in our particular patient is un-
known. Imaging of the abdomen was unremarkable. It is possible that he had 
referred pain due to a significant burden of septic pulmonary emboli. 

3.4. Prognosis 

Mortality rates for all age groups range from 0 - 18% with proper treatment. For 
survivors, significant morbidity related to complications such as vascular occlu-
sion, embolic phenomena, and prolonged hospitalization may result.  

4. Conclusion 

This is a case of Lemierre’s syndrome in a previously healthy 17-year-old male 
with COVID-19 exposure who developed multi-organ dysfunction syndrome. 
He required mechanical ventilation and bilateral tube thoracostomies for severe 
pulmonary involvement. Other rare features of the case included severe throm-
bocytopenia and anemia, acute renal failure, cavernous sinus thrombosis, and 
isolated cranial nerve 12 palsy. To our knowledge, this is the first case of Lem-
mierre’s Syndrome in a pediatric patient with COVID-19 antibodies. The im-
portance of early diagnosis and treatment may be lifesaving, and it is important 
to consider this syndrome when evaluating pediatric patients with neck pain and 
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acute respiratory failure in this era of COVID-19 pandemic. 
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