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sixty-five year old farmer presented with dry cough & mild exertional
dyspnea for 10 days, he has no previous history of asthma or TB, he was not

smoker, with no history of hypertension or diabetes, O/E he is well built not

cyanosed, mild dyspoenic BP 130/80, PR96/min regular, respiratory rate
20/min.chest examination is clear, Heart examination is normal, abdominal
examination also normal.

Chest X-Ray done for him shows normal lung field with enlarge cardiac globular
shadow .He was sent for ECHO study which reveals normal cardiac chamber size&
contractility with normal AV& semilunar valve. There is pericardial effusion of 21
mm depth posteriorly with early signs of tamponade. The patient was admitted to the
hospital, initial hematological & biochemical investigations were normal. emergency
pericardiocentesis done under ECHO & ECG monitoring where 300 CC of deep
yellowish fluid aspirated and sent for laboratory study the results are protein
=3.1gm/dl.sugar =43mg/dl/.microscopical examination reveals a hemorrhagic
background with scattered sheets of atypical epithelial cells highly suggestive of
malignant tumor most likely is squamous cell carcinoma of the lung.

CT scan of the chest showed 17x19 mm enhanced lung mass at left upper lobe near
the aortic arch, no hilar LN with big pericardial effusion.

After three days the patient presented with severe dyspnea & the echo showed big
pericardial effusion so surgery is planned. Percardiecctomy with segmental
peumonectomy done, the surgery was smooth with normal convalescence. The
histopathology of the pericardium did not recognize a malignant involvement and that
of the lung revealed moderately differentiated adenocarcinoma, after the healing of
the wound the patient reassessed with CX-Ray &ECHO which was normal i &he
started a course of chemotherapy. He did well for the last 7 months

Pericardium & Pericardial Effusion

In the human embryo, the pericardial
cavity develops from the intraembry-
onic celom during the fourth week.
The pericardial cavity initially
communicates with the pleural and
peritoneal cavities, but during normal
development these are separated by the
eighth week. Both the visceral and
parietal pericardium are derived from
the mesoderm, albeit from different
parts of the embryo

Congenital absence of the pericardium
can occur, and can be either partial or
complete. It is often clinically silent,

but can potentially lead to excessive
cardiac motion (in the case of complete
absence) causing vague chest pain or
dyspnea, or, in case of partial absence
with significant defects, strangulation
of heart muscle and possible death.

The pericardial space normally
contains 15-50 mL of fluid, which
serves as lubrication for the visceral
and parietal layers of the pericardium.
This fluid is thought to originate from
the visceral pericardium and s
essentially an ultrafiltrate of ‘plasma.
Total protein levels are generally.dow;
however, the concentration of albumin
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is increased in pericardial fluid owing
to its low molecular weight

Pericardial effusion defines the pres-
ence of an abnormal amount and/or
character of fluid in the pericardial
space. It can be caused by a variety of
local and systemic disorders, or it may
be idiopathic. Pericardial effusions can
be acute or chronic, and the time
course of development has a great
impact on the patient's symptoms

Malignant pericardial effusion.

The evidence and application to
practice related to children may differ
significantly from the information
related to adults. In this summary,
unless otherwise stated, evidence and
practice issues as they relate to adults
are discussed when specific informa-
tion about the care of children is
available, it is summarized under its
own heading

Malignant pericardial effusions are one
of the clinical manifestations of what is

called cardiopulmonary  syndrome
which denote the following four items
namely:

1-Dyspnea

2-Malignant pleural effusion
3-Malignantpericardial effusion
4-Superior vena cava syndrome

Malignant pericardial effusions occur
in up to 21% of cancer patients (1-3)
and are frequently not suspected until
clinical signs or symptoms of
pericardial tamponade develop.  Two
thirds of patients have subclinical
pericardial effusions with no overt
cardiovascular signs or symptoms.®®
One half of cases of pericardial
effusion initially present with symp-
toms of cardiac tamponade.” In one
half of cases, pericardial effusion is the
first sign of malignant disease.®
Symptoms of pericardial effusion are
often attributed to the underlying
cancer. Dyspnea, fatigue, or asthenia
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may be the initial symptoms.®
Symptomatic pericardial effusions are
often a preterminal event; however,
significant symptom palliation can be
achieved by prompt diagnosis and
management.

Of patients with malignant pericardial
effusions, 50% will have concomitant
pleural effusions, and one third will
g?ve pulmonary parenchymal disease.

One third of patients with pericardial
metastases will eventually die from
pericardial tamponade. ® Pericardial
involvement contributed to the cause
of death in 85% of patients in a series
reported in 1962 but in only 46% of
patients in a recent study.“% Improve-
ments in diagnostic and therapeutic
options account for the decrease in
mortality over the past 40 years.

Incidence and Prevalence

Malignant pericardial effusion occurs
in up to 21% of autopsy series in
patients with common malignan-
cies.” Of patients with lung cancer,
33% have pericardial metastases at
autopsy, and one third of cases of
pericardial metastases are caused by
lung cancer.

Breast cancer causes 25% of
pericardial effusions, and about 25% of
patients with Dbreast cancer have
pericardial effusion. Hematological
malignancies  (leukemia, Hodgkin
disease, non-Hodgkin  lymphoma)
cause 15% of cases of malignant
pericardial effusions. ?

A retrospective review of 23,592
effusions over a 24-year period
revealed 65 malignant effusions (17%)
out of 375 pericardial effusions. Lung
cancer was the most common cancer
found among the malignant pericardial
effusions in males, and breast cancer
was the most common in females. In
43% of cases, pericardial effusion was
the first detected sign of cancer. Of
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patients diagnosed with malignant
pericardial effusions, 86% died within
1 year of diagnosis, with nearly one
third dying within the first month.®

In a study of 31 patients with both
cancer and pericardial effusions,
malignant pericardial effusion account-
ted for 58% of the effusions, 32% were
caused by benign idiopathic pericar-
ditis, and radiation pericarditis caused
10% of cases. **1?

Pathophysiology

Malignant  involvement of the
pericardium is the most common
reason for development of pericardial
effusions, which result from blockage
of venous and lymphatic circulation of
pericardial fluid. Such blockage may
be caused by primary malignancy of
the pericardium, as with pericardial
mesothelioma, or by tumors arising in
the myocardium, including angiosar-
coma, rhabdomyosarcoma, and malig-
nant fibrous histiocytosis. Malignan-
cies can also involve the pericardium
through direct extension from carcino-
mas of the lung or esophagus,
thymoma, or lymphoma. © Lymphatic
or hematogenous metastasis to the
pericardium occurs most commonly
with carcinomas of the breast and lung,
leukemia, lymphoma, and melanoma.
Primary tumors of the pleura or
pericardium have recently been termed
primary  intrathoracic ~ malignant
effusions. ¥

Nonmalignant causes of pericardial
effusion include pericarditis, myocar-
dial infarction, uremia, hypothyroid-
dism, systemic lupus erythematosus,
trauma, postsurgical pericardotomy
syndrome, and intrapericardial hemato-
mas.®*®  AIDS may also cause
pericardial effusion with pericar-
ditis.'”  Radiation  therapy  or
chemotherapy drugs can cause pericar-
ditis without metastatic involvement of
the pericardium. Radiation pericarditis

is usually associated with radiation
doses to the cardiac window exceeding
3,000 cGy @ and occurs most
frequently in patients who have
received mediastinal radiation for
Hodgkin disease or breast cancer.’”
Doxorubicin and cyclophosphamide
have Dbeen associated with the
development of acute pericarditis with
effusions.***? Other drugs that may
cause acute pericarditis include
procainamide, hydralazine, isoniazid,
methysergide, phenytoin, and anticoa-
gulants.

Clinical manifestations of pericardial
effusion are highly dependent upon the
rate of accumulation of fluid in the
pericardial sac. Rapid accumulation of
pericardial fluid may cause elevated
intrapericardial pressures with as little
as 80 mL of fluid, while slowly
progressing effusions can grow to 2 L
without symptoms

Pericardial tamponade results from
progressive fluid accumulation in the
pericardial sac, causing elevated intra-
pericardial pressure, diminished stroke
volume, decreased cardiac output,
progressive decrease in cardiac dias-
tolic filling, and hemodynamic com-
promise resulting in death if not
treated. Hemodynamic compromise
occurs when the normal amount of
pericardial fluid (approximately 15-50
cc) increases to 200 cc to 1,800 cc.
(518) When fluid accumulates rapidly,
as little as 250 cc of fluid can result in
tamponade 1%

Dyspnea occurs in 93% of patients
with pericardial effusions. © Cough,
chest pain, and orthopnea (discomfort
with breathing while lying flat) are
common symptoms. Other symptoms
of pericardial effusion include upper
abdominal distention or pressure due to
downward hepatic distention, hiccups
due to pressure on the diaphragm, or
pleuritic pain due to stretching of the
pericardium (especially when lying
flat). Signs of effusion include
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Kussmaul’s sign (increased distention
of jugular veins with inspiration),
Freidreich’s sign (rapid diastolic
descent of the venous pulse), and
pulsusparadoxus (decrease of more
than 10 mm Hg in the diastolic
pressure on inspiration). Pericardial
friction rubs and fever are more
commonly associated with
nonmalignant causes of pericardial
effusions than malignant etiologies.
Signs of pericardial tamponade include
tachycardia, pulsusparadoxus, elevated
jugular ~ venous  pressure, and
hypotension; however, some patients
may develop tamponade without this
clinical pattern. ®

Diagnosis

Chest radiography may show widening
of the cardiac silhouette ) if the
amount of pericardial fluid collection
exceeds 250 cc. @ Chest x-ray cannot
determine the degree of cardiac
dysfunction or tamponade. Loculated
pericardial effusions may not be
apparent on standard posterior/anterior
or lateral chest radiographic views.*®

Transthoracic echocardiography using
apical, subxiphoid, and parasternal
views can evaluate the presence,
quantity, and quality of suspected
pericardial effusions as well as
associated pericardial masses and
inflammation. Moderate effusions on

echocardiography show an echo-free
space of 10 mm to 20 mm during
diastole in M-mode or 2-dimensional
echocardiography, whereas severe
effusions have an echo-free space
exceeding 20 mm. 21.22)
Echocardiography can also determine
right and left ventricular function and
the possibility of right ventricular or
atrial  diastolic collapse. @ Left
ventricular collapse due to large
pleural effusion without clinically
significant pericardial effusions has
been  reported;**%2*2)  however,
transesophageal echocardiography may
be useful for loculated effusions due to
adhesions adjacent to the atria, where
the thinness of the atrial wall may not
be well visualized on transthoracic
echocardiography.*®

Echocardiography  in  pericardial
effusion with tamponade shows right
atrial or right ventricular compression,
or left atrial compression, decreased
left ventricular dimension, and absence
of collapse of the inferior vena cava on
deep inspiration.®?® Echocardiography
findings predictive of pericardial
tamponade have been reported.®
Right atrial collapse has a sensitivity of
55% to 60% and a specificity of 50%
to 68%. Right ventricular diastolic
collapse has a lower sensitivity of 38%
to 48% but a higher specificity ranging
from 84% to 100%. Because neither
finding provides 100% sensitivity and
specificity, patients who are clinically
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symptomatic should have a diagnostic
pericardiocentesis, even in the absence
of definitive findings on
echocardiography.*?”?  One  study
found right atrial collapse present in
only 42% of patients and right
ventricular  collapse in  62%.%"
Nonetheless, 80% of patients with
malignant pericardial effusions had
symptomatic relief following
pericardiocentesis.

The most definitive test for the
diagnosis of cardiac tamponade is
equalization of diastolic pressures
between all cardiac chambers on right-
heart cardiac catheterization.”” This
invasive technique, however, is not
necessary to diagnose tamponade.
Electrocardiograms in patients with
pericardial effusions typically show
diminished QRS amplitude in all leads.
A classic but uncommonly seen
finding in large effusions with
pericardial tamponade is variation in
the amplitude of the P wave and QRS
complex in successive beats on EKG,
referred to as electrical alternans. This
finding results from movement of the
heart within the pericardial sac.©®
Electrocardiography is not sufficiently
sensitive to diagnose pericardial
effusions.

Pericardial fluid cytology has an
accuracy of 80% to 90% in diagnosin
malignant  pericardial effusion.®?
Lymphomas and mesothelioma have
higher false-negative detection rates on
cytology evaluation.®?®  Pericardial
fluid cytology has a specificity of up to
100%, but sensitivity ranges from 57%
to 100% in patients with a known
cancer diagnosis and pericardial fluid.
Because nonmalignant causes of
pericardial effusion can occur in 42%
to 62% of patients with cancer and
pericardial fluid, a negative cytology
examination of pericardial fluid does
not help distinguish malignant from
nonmalignant causes. The use of more
than one cytological preparation (such

as concentrating the sample via
cytospin, using special markers, or
analyzing DNA content) increases the
yield over a single preparation;
however, multiple samples using the
same technique did not significantly
increase the diagnostic yield in a
retrospective study of 215 patients.®”
In a survey of 80 samples,
measurement of DNA index via flow
cytometry of pericardial fluid has a
sensitivity of 94.8% and a specificity
of 100%, compared with routine
cytology with a sensitivity of 98.5%
and a specificity of 92.3% Pericardial
biopsy may increase the sensitivity of
diagnosing pericardial effusions of
malignant origin. Because pericardial
effusions usually occur in advanced
disease and portend a shorter survival
than do other sites of metastatic
involvement, however, the relief of
symptoms rather than diagnosis should
be the overriding factor in determining
the extent of the evaluation and the
course of treatment. Two studies failed
to show a difference in survival in
cancer patients with  pericardial
effusion dependent on the results of
fluid cytology. (032

Treatment

No large controlled, randomized,
prospective clinical trials demonstrate
the optimal management of malignant
pericardial effusions or tamponade.
Treatment  should  therefore  be
individuallized to maximize symptom
relief with minimal impact on quality
of life.

Treatment options include percutan-
eous pericardiocentesis, pericardial
sclerosis, subxiphoid pericardial wind-
ow, pericardiectomy, or pericardotomy
by thoracotomy or video-assisted
thoracoscopy. Considerations in the
choice of therapeutic option should
include relief of tamponade, minimal
invasiveness, cost, morbidity, safety,
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shortened hospitalization for patients
with advanced disease, and patient's
prognosis. ©*

Large symptomatic malignant
pericardial effusions are managed by
draining the fluid, unless the goals of
therapy dictate a less invasive,
conservative approach with concomi-
tant shorter survival that should be
balanced against quality-of-life
concerns. If treatment is indicated for
management of tamponade, percutan-
eous subxiphoid pericardiocentesis is
the treatment of choice in the acute
setting. Echocardiography is recomm-
ended for catheter guidance.®3¥
Catheter drainage is recommended for
large effusions to prevent rapid
reaccumulation of fluid and subsequent
tamponade and for the anticipated
survival of the patient.

Recurrent pericardial effusion occurs
in 21% © to 50% 3% of patients
following pericardiocentesis. Limited
case series suggest rates of pericardial
fluid reaccumulation at 30 days
ranging from 5% to 33% after
pericardial drainage followed by
intrapericardial treatment with
sclerosing agents or phosphorus-
colloid versus more than 50% of those
treated with pericardial drainage
alone.®*)  Treatment options to
prevent reaccumulation include intra-
pericardial sclerosis to obliterate the
space within the pericardial sac, or
pericardotomy to increase the quantity
of fluid drained from the pericardium.
The most effective sclerosing agent for
malignant pericardial effusions had
been tetracycline, with success rates of
up to 80 %:'® however, this agent is no
longer available as an intravenous drug
in the United States. Alternative
sclerosants that have been used include

doxycycline'®® bleomycin,
thiotepa, ®¥"®"carboplatin,
mitoxantrone,®®  docetaxel,  and

radionuclide chromic phosphate. Most
cases may require 3 or more treatments
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to achieve adequate sclerosis.®
Significant pain is reported by 16% of
patients undergoing pericardial

sclerosis. © Consideration must be
given to the side effects of various
sclerosing agents, e.g., chest pain and
arrhythmias. Of patients undergoing
pericardial sclerotherapy, 70% to 80%
have no fluid reaccumulation within 30
days of the procedure.®¥

A retrospective  comparison  of
pericardiocentesis with sclerotherapy
to open surgical drainage among 60
patients showed similar rates for
treatment complications, incidence of
recurrent  effusion, and survival
following treatment in both treatment
groups.“? A retrospective review of 59
patients also found similar success
rates, whether patients were managed
with surgical subxiphoid pericardial
window or by pericardiocentesis with
or without sclerosis.®® Patients who
underwent pericardiocentesis followed
by pericardial window had the longest
survival, with a median of 6 months;
however, selection bias toward patients
with better performance status under-
going more aggressive surgical
techniques may contribute to the
reported survival advantage. The
surgical  procedure  group  had
significantly higher average costs of
$4,830 compared with $1,625 for
patients managed with pericardio-
centesis.®® Other studies have reported

mortality, recurrence, and survival
rates for sclerosis that are similar to or
slightly  lower than those for

subxiphoid window or video-assisted
thoracoscopy “**Y: (Pericardiocentesis
with or without sclerotherapy should
be considered over more invasive
procedures in patients with advanced
disease or poor functional status.“*?

Transcutaneous balloon pericardios-
tomy is another technique that is less
invasive than open surgical
approaches, which include subxiphoid
pericardial windows, thoracotomy with

Karbala J. Med. VVol.4, No.1,2, Jun, 2011


http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.33
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.6
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.34
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.35
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.33
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.34
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.33
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.34
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.6
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.36
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.34
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.37
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.39
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.6
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.6
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.34
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.40
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.33
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.33
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.40
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.41
http://www.cancer.gov/cancertopics/pdq/supportivecare/cardiopulmonary/HealthProfessional/page4#Reference4.43

Malignant Pericardial Effusion

Karim O A Al-Naffi

pericardiopleural window formation,
@9 and  thoracotomy  with
pericardectomy.

Video pericardioscopy has a diagnostic
sensitivity of 97% for detecting
malignant effusions.“®
Pericardioscopy also is useful for
drainage of loculated effusions®®
Video-assisted thoracoscopy is prefer-
able to more invasive surgical manage-
ment and should be considered for
patients requiring repeated pericardio-
centesis for control of symptomatic
effusions.?

N.B: The main topic of information is
derived from the national Cancer
Institute-USA
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