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Mediastinal mass is an entity with variable pathology and clinical spectrum. Anterior mediastinal mass can result in severe symptoms
due to involvement of surrounding vital structures such as the great vessels, trachea-bronchial tree, and heart. We highlight a case of
cardiac tamponade in a patient with an anterior mediastinal mass that was paradoxically worsened after decompressive
pericardiocentesis.

A 21-year-old male presented to the emergency department (ED) with breathlessness and hypotension. Bedside focused cardiac
ultrasound revealed cardiac tamponade which was made worse with an anterior mediastinal mass compressing the right heart
chambers. The patient was intubated for respiratory failure, following which an ultrasound-guided pericardiocentesis was per-
formed. Unexpectedly, his hemodynamic status worsened after aspiration of 1000 mL of pericardial fluid. A repeat focused cardiac
ultrasound showed reduced pericardial effusion, but worsening of right heart chambers compression by the mediastinal mass.
Re-expansion of the pericardium space with 600 mL of normal saline improved the patient’s vital signs, and reduced the right heart
compression. Computed tomography was deferred due to the patient’s hemodynamic instability. Despite resuscitation with fluids
and initiation of vasopressor, the patient’s condition deteriorated. He succumbed to his illness due to obstructive shock causing
multi-organ failure. The autopsy showed a large anterior mediastinal mass, and histopathological examination confirmed the diag-
nosis of lymphoma.

This case demonstrated the therapeutic challenges of managing a shock patient with anterior mediastinal mass, and massive peri-
cardial effusion causing cardiac tamponade.
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e Clinicians should be alerted to the therapeutic challenges in patient presenting with anterior mediastinal mass.

e When dealing with massive pericardial effusion with compression from the anterior mediastinal mass, overzealous pericardiocentesis can
exacerbate the compressive effect of the mediastinal mass due to loss of protective effect of the pericardial effusion.

e |If pericardiocentesis is indicated, a controlled release of the pericardial effusion should be done to avoid paradoxical worsening of pa-
tient’s hemodynamics.
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Introduction

Cardiac tamponade is a life-threatening condition due to compression
of the heart. It usually presents as an obstructive shock due to rapid ac-
cumulation of pericardial effusion which can be relieved immediately by
pericardiocentesis."? However, intercurrent mediastinal space-
occupying pathologies may also play a role in the mechanism of cardiac
tamponade.®* The management of such patients with overlapping con-
ditions remains debatable, and the literature are limited to case
reports.s’(’J’8

Mediastinal masses have variable clinical presentations, and 40% of
the patients are asymptomatic9‘1° Depending on the type of tumour
and stage of presentation, definite management of mediastinal mass re-
quires careful planning with multidisciplinary team approach.''%"3 The
true incidence and prognosis of this condition is unknown, as some pa-
tients present with hemodynamic instability, preventing proper diag-
nostic work-up.14

In this case report, we highlight a scenario of cardiac tamponade in a
patient with an anterior mediastinal mass that paradoxically worsened
with decompressive pericardiocentesis.

Timeline

Timeline

view of the severity of the patient’s condition, a bedside point of care
ultrasound was performed immediately to search for the cause.
Ultrasound revealed a large anterior mediastinal mass compressing
on the right atrium (RA) and right ventricle (RV) (Figure 1A and B).
The surrounding massive pericardial effusion contributed to the cardiac
tamponade. The patient’s chest X-ray showed cardiomegaly with
widening of the mediastinum (Figure 2).

The patient was resuscitated with 1 L of intravenous normal saline.
One hour later, he was intubated for respiratory failure. He received
intravenous fentanyl 100 mcg, intravenous midazolam 5 mg, and intra-
venous rocuronium 50 mg for induction. The ventilator setting was
set at synchronized intermittent mandatory volume (SIMV) mode
with a fraction of oxygen of 1.0, tidal volume 450 mL, respiratory rate
18/min, and positive end-expiratory pressure (PEEP) of 5cm H2O.
Post intubation, he remained hypotensive despite fluid resuscitation,
which led to the initiation of intravenous infusion noradrenaline
0.8 mcg/kg/min. While waiting for an urgent computed tomography
(CT) examination, the patient’s condition deteriorated further to a
blood pressure of 80/40 mmHg. The diagnosis of obstructive shock
secondary to cardiac tamponade was deemed to be life-threatening.
The anaesthetist, cardiologist, and general surgeon were consulted
at this point, which advised emergency pericardiocentesis for stabiliza-
tion of the patient, before transfer to a centre with cardiothoracic
facilities.
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Time Event
0 hour Arrival at emergency department in shock and respiratory distress.
0.5 hour Diagnosed cardiac tamponade with anterior mediastinal mass.
1.0 hour Patient intubated for respiratory distress.
1.5 hours Persistent hypotension despite fluid resuscitation and vasopressor support.
2.0 hours Ultrasound guided pericardiocentesis.
2.5 hours Blood pressure downtrend, then unrecordable.
3.0 hours Repeat ultrasound showed compression of right ventricle by mediastinal mass
3.5 hours Normal saline pushed into pericardium, immediate improvement in blood pressure.
4.0 hours Planned for CT Thorax and referral to cardiothorasic centre for tumour debulking surgery
4.5 hours Patient hypotensive again despite on maximum inotropic and vasopressor support.
Repeat ultrasound showed cardiac tamponade with right atrium and ventricular compression by
the anterior mediastinal mass.
6-7 hours Patient developed cardiac arrest. Cardiopulmonary resuscitation commenced for 60 minutes.
Patient succumbed to illness.

Case summary

A 21-year-old Malay man with no medical iliness, presented to the
emergency department (ED) with breathlessness for 1 day. On arrival,
he was drowsy with the blood pressure of 75/40 mmHg, heart rate
130 beats/min, respiratory rate 45 breaths/min, and SPO, 80% on
room air. His breathing was laboured, and his jugular venous pressures
were distended. Pulsus paradoxus could not be appreciated due to the
weak and fast pulse. Auscultation revealed equal breath sounds bilaterally,
and heart sounds were muffled. Abdomen and neurological examinations
were unremarkable. An electrocardiogram showed sinus tachycardia.
Based on the clinical presentation, the differential diagnosis included
right heart failure, tricuspid valve pathology, pulmonary vascular pro-
blems, superior vena cava obstruction, and pericardial diseases. In
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Ultrasound-guided pericardiocentesis using the parasternal
approach was performed at the bedside. One-thousand millitre of
serosanguinous fluid was drained, which was later found to be exuda-
tive, but did not yield any tumour cells. Post pericardiocentesis, the pa-
tient’s haemodynamics worsened, and the blood pressure was
unrecordable. Fluid resuscitation continued with another 1 L of nor-
mal saline. However, focused cardiac ultrasound showed worsening
RV and RA compression by the anterior mediastinal mass (Figure 1C
and D).

Our in-house cardiologist was consulted, and a trial of expansion of
pericardium with 600 mL of normal saline into the pericardial space via
pigtail catheter was performed. Post pericardial re-expansion, the
blood pressure was 90/45 mmHg. Focused cardiac ultrasound still re-
vealed right heart chambers compression (see Supplementary
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(A and B) Bedside focused cardiac ultrasound revealed a massive pericardial effusion with right atrium and right ventricle compression by an
anterior mediastinal mass. (C and D) Focused cardiac ultrasound showed worsening right ventricle and right atrium compression by the anterior me-

diastinal mass after needle pericardiocentesis.

material online, Video S17). The patient was planned for CT Thorax and
urgent surgical decompression.

Unfortunately, the patient became more hypotensive despite on
maximum vasopressor support and succumbed to his illness at around
7 h after admission. The autopsy showed a large anterior mediastinal
mass that invaded into the pericardium, and histopathological examin-
ation confirmed lymphoma.

This article highlights the therapeutic challenges of managing a patient
with cardiac tamponade exacerbated by an anterior mediastinal mass.
While convention should dictate that draining a pericardial effusion
causing RA and RV collapse would improve shock hemodynamics,?
the opposite occurred in this patient because of the unrecognized
benefit that the pericardial effusion was providing by inhibiting the com-
pressive mass effect of the tumour.

The acute presentation of respiratory failure and shock in this
patient could be due to many possibilities. The presence of distended
neck veins with normal lung findings narrowed down the differential
diagnosis to right heart pathology or obstruction of forward flow
to the left heart.® The point of care ultrasound proved to be the
best tool to investigate this patient who was critically ill."®"”
Ultrasound revealed that the patient had cardiac tamponade, and
an anterior mediastinal mass compressing on the right heart
chambers.

After the airway was secured, the patient had refractory shock that
was not responsive to fluids or vasopressor. One concern was that he
had developed mediastinal mass syndrome, an acute respiratory or
hemodynamic compromise due to intubation, triggered by supine

k‘.
Chest x-ray showed presence of a large anterior medias-
tinal mass with cardiomegaly.
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position, administration of induction agents, and positive pressure
ventilation.*'® There was no issue with the ventilation post-
intubation, thus excluding airway compression from the tumour.”
The positive pressure ventilation possibly worsened the shock by in-
creasing intrathoracic pressure, which further impeded the venous
return.>'®

The patient had a life-threatening obstructive shock due to cardiac
tamponade, that was caused by an anterior mediastinal mass, and he
needed urgent intervention.>® Management of this complex condi-
tion involved a multidisciplinary joint decision-making between the
anaesthetist, cardiologist, general surgeon, and emergency
physician.n'13

Surgical intervention such as tumour resection or debulking
would be the best option for this patient.®'>"® A pericardiotomy
could be performed to evacuate the pericardial effusion, and a tis-
sue biopsy obtained at the same setting19 However, this was not
feasible in this case, due to the unavailability of cardiothoracic sur-
geon in our hospital. The second option was to treat the lymphoma
with chemotherapy, provided the tissue diagnosis was obtained
earlier.?®

Persistent shock led to the decision for emergency pericardiocen-
tesis. Unfortunately, the patient took a turn for the worse after the
procedure, and the blood pressure was not recordable. He could
have developed complications such as cardiac perforation, vessel
injury, and pneumothorax.?’ Another possibility would be the
development of pericardial decompression syndrome (PDS), a para-
doxical worsening of vital signs after rapid decompression of the
pericardium. PDS could happen due to myocardial ischaemia, over-
expansion of the right heart, or autonomic imbalance from sudden
removal of sympathetic stimulation.?> Usually in PDS, rapid decom-
pression will cause the right heart to expand with increase in venous
return. However, in this case, a repeat ultrasound showed worsening
RA and RV compression by the anterior mediastinal mass instead.

We postulated that sudden removal of pericardial fluid caused the
mediastinal mass to compress the right heart chambers leading to fur-
ther worsening of obstructive shock. Therefore, we attempted to in-
fuse normal saline back into the pericardial space in the hope that
the re-expansion of pericardial effusion can act as a cushion to protect
the heart from the compressive effect of the mediastinal mass, akin to a
water bath effect. The amount of fluid infused was stopped when
hemodynamic improvement was seen indicating equalization of pres-
sure between the right heart and pericardial space.” There is no guide-
line or published literature regarding this novel method of pericardial
re-expansion, which was based on a joint decision between the cardi-
ologist and emergency physician.

Emergency pericardiocentesis had always been taught to be the
treatment for massive pericardial effusion with hemodynamic instabil-
ity. However, in the case of cardiac tamponade with an anterior medi-
astinal mass, pericardiocentesis may be more detrimental than
beneficial.

Why should a clinician be aware of this?

Clinicians should be alerted to the therapeutic challenges in patient pre-
senting with anterior mediastinal mass. When managing the airway, one
should anticipate acute respiratory or hemodynamic compromise due
to mediastinal mass syndrome.

When dealing with massive pericardial effusion with compression
from the anterior mediastinal mass, an overzealous pericardiocentesis
can exacerbate the compressive effect of the mediastinal mass, due
to the loss of protective effect of the pericardial effusion. If pericardio-
centesis is indicated, a controlled release of the pericardial effusion
should be done, to avoid paradoxical worsening of the patient’s
hemodynamics.
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