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THE DIFFERENTIAL DIAGNOSIS OF PERICARDIAL EFFUSION

THE DIAGNOSIS OF PERICARDIAL EFFUSION 1S ALMOST NEVER A SIMPLE MATTER
EXCEPT IN CASES OF HEMOPERICARDIUM WHERE THE PHENOMENON OCCURS RAPIDLY FOL-
LOWING OBVIOUS TRAUMA . |T MUST BE DISTINGUISHED PRIMARILY FROM CARDIAGC
pILATATION, ALTHOUGH OTHER I|TEMS SUCH AS PERICARDIAL CYSTS, VENTRIGULAR
ANEURYSMS, AND MEDIASTINAL TUMORS SOMETIMES CAUSE CONFUSION. THE FACT THAT
MASSIVE PERICARDIAL EFFUSION AND GROSS CARDIAC DILATATION HAVE SO MANY CLIN-
|CAL FEATURES IN COMMON IS HARDLY TO BE WONDERED AT, IN BOTH, CENTRAL M=
pA1 RMENT OF CIRCULATORY FUNCTION IS PRESENT WITH THE RESULT THAT VENOUS
ENGORGEMENT, DiIMINISHED SYSTEMIC PULSE PRESSURE, DECREASED SYSTEMIC OUTPUT,
AND PULSUS PARADOXUS ARE USUALLY PROMINENT FEATURES. [HE ROENTGENOLOGIC
CARDIAC CONTOUR MAY BE QUITE SIMILAR SINCE, IN BOTH, A DISTENDED SAC OF
FLUID I8 VISUALIZED; IN CARDIAC DILATATION THE WALL OF THE SAC IS REPRE-
SENTED BY THE DILATED VENTRICULAR MYOCARDIUM AND IN PERICARDIAL EFFUSION BY
THE DISTENDED PERICARDIUM,

UNFORTUNATELY, CLINICAL SITUATIONS IN WHICH PERICARDIAL EFFUSION IS A
DIAGNOSTIC POSSIBILITY ARE OFTEN VERY PRESSING (NDEED. |F ONE FAILS TO
RECOGNIZE EFFUSION WiTH CARDIAC TAMPONADE, AS HAPPENED IN || oF |7 cAsEes
IN ONE SERIES (2]), A NEEDLESS FATALITY MAY BE THE RESULT. ON THE OTHER
HAND, UNNECESSARY PERICARDIAL ASPIRATION IS ITSELF HAZARDOUS ESPECIALLY IF
THE VENTRICULAR MYOCARDIUM IS THIN AND I|RRITABLE; IN SUCH INSTANCES ONE MAY
ACTUALLY PRECIPITATE TAMPONADE .

CLINICALLY SIGNIFICANT PERICARDIAL EFFUSION OCCURS IN ASSOCIATION WITH
NEOPLASTIC INVASION OF THE PERICARDIUM, INFECTION, PENETRATING CARDIAC WOUNDS
MYOCARD IAL RUPTURE, AND DISSECTING ANEURYSM. |T IS USUALLY THE FIRST TWO
ETIOLOGIC GROUPS THAT CAUSE DIAGNOSTIC CONFUSION. THEIR ONSET IS OFTEN IN-
SIDIOUS AND PERICARDIAL EFFUSION MAY BE THE PRESENTING SiGN. ONE AUTHOR
(10) EsTIMATES THAT AT LEAST 300 GC. OF EFFUSIVE FLUID MUST BE PRESENT BE-
FORE ALTERATION IN THE ROENTGENOLOGIC CONTOUR OF THE HEART IS RECOGNIZABLE.
BuT HE ALSO POINTS OUT THAT AS LITTLE AS |50-250 cC. MAY PRODUCE TAMPONADE
IF THE ACCUMULATION IS RAPID. |N SOME INSTANCES, HOWEVER, THE PERICARDIUM,
WHICH IS NORMALLY NOT VERY DISTENSIBLE, MAY ACCOMMODATE VERY LARGE QUANTITIES
OF FLUID WITH REMARKABLY LITTLE CHANGE IN CIRCULATORY DYNAMICS PROVIDED AC-
CUMULATION IS SLOW.

CAsE | .

A 5|-YEAR-OLD WOMAN WAS ADMITTED ON ~50 BECAUSE OF FALLING-0UT
SPELLS. MILD HYPERTENSION WAS FOUND IN 1992 AND SEVERAL YEARS BEFORE AD-
MISSION SHE HAD A MILD STROKE. FOUR DAYS BEFORE ENTRY, SHE ACCIDENTALLY
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FELL BUT SUSTAINED NO SERIOUS INJURY. SEVERAL HOURS BEFORE ENTRY SHE
sUDDENLY BECAME APHASIC AND HAD DIFFICULTY USING THE RIGHT HAND. THERE
WAS A QUESTIONABLE HISTORY OF DYSPNEA FOR SEVERAL WEEKS BEFORE ENTRY.

PHYSICAL EXAMINATION DISCLOSED AN APHASIC COLORED WOMAN WHO LOOKED
OLDER THAN HER STATED AGE. SHE WAS NOT ORTHOPNEIC AND THERE WAS NO OB-
y10US DISTENSION OF THE NEGK VEINS., THE HEART WAS ENLARGED TO THE ANTERIOR
AXILLARY LINE AND THE APEX BEAT WAS EASILY PALPABLE., THERE WERE NO MURMURS
BUT THE HEART SOUNDS WERE OF NORMAL INTENSITY, THE BLOOD PRESSURE WAS |30/ |
90. THE LIVER WAS NOT ENLARGED OR TENDER AND THERE WAS NO EDEMA OR ASGCITES.
COORDINATION WAS POOR BUT THERE WERE NO DISTINCTIVE NEUROLOGICAL SI1GNS OTHER
THAN WEAKNESS OF THE RIGHT HAND,

VENOUS PRESSURE WAS |18 MM, OF WATER AND CIRCULATION TIME (ARM=-TO-
TONGUE) WAS |7 SECONDS. EXAMINATION OF BLOOD AND URINE SHOWED NO ABNOR- |
MALITY. THE BUN was || MG., SERUM SODIUM WAS |15 AND cHLORIDES 96 MEQ/L.
THe PBl was 7.8. THE ECG sHoweD DEEP Q WAVES IN ALL 3 LIMB LEADS AND [N
LEADS V); To V6. ST SEGMENTS WERE ELEVATED IN ALL 3 LIMB LEADS AND THE |
LATERAL PRECORDIAL LEADS., OSEGMENT ELEVATIONS WERE ASSOCIATED WITH FLAT OR
DIPHASIC T WAVES. THE RHYTHM WAS NORMAL SINUS. XRAY FILMS SHOWED A HUGE,
BOTTLE-SHAPED CARDIAC SHADOW.

AN ATTEMPT AT PERICARDIAL TAP VIA THE SUBXIPHOID APPROACH YIELDED
SMALL AMOUNTS OF WHOLE BLOOD., SEVERAL DAYS LATER A TAP JUST BELOW THE
APEX IN THE ANTERIOR AXILLARY LINE YiELDED ABOUT OO0 cc. OF BLOODY FLUID,
THE FLUID WAS FOUND TO CONTAIN WELL-DIFFERENT(ATED TUMOR CELLS FORMING '
ACINI OR DUCT-LIKE STRUGTURES.

CommMENT

THE PATIENT PRESENTED WITH NEUROLOGICAL COMPLAINTS, AND MASSIVE EN-
LARGEMENT OF THE CARDIAC SHADOW WAS UNEXPECTED. ALTHOUGH XRAYS SUGGESTED
MASSIVE PERICARDIAL EFFUSION THERE WAS NO EVIDENCE OF CARDIAC TAMPONADE.

THE ECG 1S CONSISTENT WITH PERICARDITIS AND RATHER AGUTE MYOCARDIAL DAMA GE
OF UNKNOWN ETIOLOGY. THE PRESUMPTION IS THAT THE PATIENT HAS WIDESPREAD
NEOPLASTIC DISEASE, PROBABLY CARCINOMA, WHICH HAS INVADED THE HEART AND
WHICH INDUCED SLOW ACCUMULAT ON OF PERICARDIAL EFFUSION. PHYSICAL SIGNS,
VENOUS PRESSURE, AND CIRCULATION TIME WERE INITIALLY CONSISTENT WiTH NEITHER
GROSS CARDIAC DILATATION NOR GCARDIAC TAMPONADE .

A 39-YEAR-OLD MAN WAS FOUND TO HAVE AN INTERVENTRICULAR SEPTAL DEFECT
D YEARS AGO. ABOUT 3 YEARS AGD, HE BEGAN TO DEVELOP SYMPTOMS OF CARDIAC
FAILURE ANDgHAS BEEN |NGCREASINGLY DISABLED SINCE THEN. HE WAS ADMITTED FOR
SURGERY ON -59.
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HE WAS ACUTELY ILL AND M\ RKEDLY ORTHOPNE!C. THERE WERE CREP|TANT
RALES AT THE BASE OF THE RIGHT LUNG. THE HEART WAS HUGE BY PERCUSSION.
MURMURS WERE CONSISTENT WITH INTERVENTRIGULAR SEPTAL DEFECT, THE BLOOD
pRESSURE WAS 14O/100 AnD THE PuLSE RATE |16, THE LIVER WAS SLIGHTLY EN-
LARGED AND TENDER, THERE WAS PRONOUNCED EDEMA OF THE LOWER EXTREMITIES,

VENOUS PRESSURE WAS 220 MM. OF WATER AND CIRCULATION TIME WAS 26
gecoNDS. THE BUN was [9Q ma., SERUM $0DIuUM 136 anp cHLORIDES 97 MEQ/L.
THE ECG sHowep RBBB. THE CARDIAC SHADOW WAS MARKEDLY ENLARGED ROENT-
GENOLOGICALLY AND THERE WAS A SMALL EFFUSION AT THE BASE OF THE RIGHT LUNG.

THE PATIENT RESPONDED FATRLY WELL TO DIURET!IC MEASURES AND WAS SuB-
secTeD 70 operATION on |-59. Tre Pericaro1aL sac was Huee AnD conTainED
2,200 cc. OF OLEAR FLUID, THE INTERVENTRICULAR DEFECT WAS GLOSED AND THE
PATIENT DID WELL POST=-OPERATIVELY IN SPITE OF TRANSIENT AV DISSOCIATION,

COMMENT

THE PATIENT'S HISTORY AND S1GNS SUGGESTED CARDIAC DILATION ON ENTRY
'-59). SuBSEQUENTLY, HE RESPONDED SOMEWHAT TO TREATMENT BUT THE CAR-
DIAC SHADOW DID NOT APPREGCIABLY DIMINISH IN SIZE, AS IN THE PREVIOUS
GASE, THE SLOW ACCUMULATION OF PERICARDIAL FLUID (FOR REASONS UNKNOWN)

DID NOT PRODUCE TAMPONADE AND WAS UNSUSPEGTED UNTIL IT WAS DISCOVERED AT
OPERATION. IN RETROSPECT, THE SHAPE OF THE GARDIAC SHADOW AND |TS FAILURE
TO DECREASE IN SIZE WITH THERAPY MIGHT HAVE PROVIDED A CLWUE PRE-OPERATIVELY.
THE CONVIGCTION, GAINED ON ENTRY THAT THE HEART.WAS GROSSLY DILATED SERVED,
HOWEVER, TO DISCOURAGE CONSIDERATION OF OTHER POSSIBILITIES,

CHANGES IN CIRcULATORY DYNAMICS

|T WOULD BE DIFFICULT TO IMPROVE SIGNIFICANTLY ON THE DESCRIPTION OF
THE DYNAMIC CHANGES |NDUGED BY PERICARDIAL EFFUSION PRESENTED BY STARLING
(17). He sHOWED THAT STEPWISE INJECTION OF OlL INTO THE PERICARDIAL SAC
OF DOGS CAUSED LITTLE OR NO CHANGE AT FIRST. THEN, SLIGHT RISE IN GAVAL
PRESSURE, BUT NO CHANGE IN ARTERIAL PRESSURE WAS NOTED, FINALLY, A POINT
WAS REACHED IN WHICH MARKED RISE IN CAVAL PRESSURE WAS SEEN, ARTERIAL PRES-
SURE REMAINING ABOUT THE SAME. THIS HE CONSIDERED TO BE A GRITICAL POINT,
BEYoND 1T, FURTHER INCREMENTS OF PERIGARDIAL FLUID PRODUCED PRONOUNCED DE-
CREASE IN ARTERIAL SYSTOLIC AND PULSE PRESSURES AND RAPID DETERIORATION OF
THE ANIMAL., STARLING ATTRIBUTED THE CHANGES TO RESTRIGTION OF DIASTOLIC
VENTRIGULAR EXPANSION. THESE, IN ESSENCE, HAVE BEEN THE FINDINGS OF LATER
WORKERS, HIGH RIGHT ATRIAL PRESSURES, THE SAME CHANGES IN ARTERIAL PRESSURE,
AND DIMINUTION IN SYSTEMIC CARDIAC OUTFUT HAVE BEEN REGULARLY FOUND IN HUMAN
BEINGS WITH CARDIAC TAMPONADE (U, 9, 19). CHARAGTERISTIC RIGHT VENTRICULAR
PRESSURE PULSES HAVE BEEN REPORTED IN GONSTRICTIVE PERICARDIAL DISEASE AND
IN PERICARDIAL EFFUSION., THE GHANGES (ELEVATED DIASTOLIC PRESSURE PLATEAU,
SHARP, EARLY DIASTOLIC PRESSURE DIP) ARE IDENTICAL WITH THOSE SEEN IN RIGHT
VENTRICULAR FAILYRE BUT ARE SA!D TO BE MORE MARKED IN PERIGCARDIAL EFFUSION
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AND CONSTRIGTIVE PERICARDIAL DISEASE (29, 22), HOWEVER THIS MAY BE, THE
ONLY PATHOGNOMONIG CATHETERIZATION SIGN OF PERICARDIAL EFFUSION HAS TO DO
I TH THE POSITION OF THE CATHETER: IF THE TiP CANNOT BE MADE TO TOUCH

{HE RIGHT BORDER OF THE GARDIAC CONTOUR, AN EFFUSION OR SOME OTHER SPAGE-
0CCUPYING MATERIAL 1S PRESENT. [N A NEGATIVE SENSE, A NORMAL RIGHT ATRIAL
pRESSURE RULES OUT EFFUSION THAT !S SIZABLE ENOUGH TO PRODUGE TAMPONADE,
EARLY OR LATE, BEYOND THIS, CARDIAC CATHETERIZATION HAS LITTLE TO OFFER.

PHYSICAL SiGNs

"IN MOST INSTANGES OF GENERAL!ZED DILATATION OF THE HEART VERSUS
PERICARDIAL EFFUSION," says oneE auTHeriTY (1)), "THE DIFFERENTIAL
DIAGNOSIS CAN BE ESTABLISHED REASONABLY WELL WiTH A CAREFUL CLINICAL
EXAMINATION." THIS STATEMENT IS APPROXIMATELY TRUE ONLY |F TAMPONADE
IS PRESENT., |F IT 1S ABSENT, (ALTHOUGH THE EFFUSION MAY BE QUITE LARGE)
DIFFERENTIAL DIAGNOSIS IS DIFFiICULT. THE S1GNS USUALLY ASSOCIATED WITH
PERICARDIAL EFFUSION ARE, IN PART, THOSE OF CARDIAGC TAMPONADE.

EWART LISTED |2 SIGNS OF PERIGARDIAL EFFuUsionN (%) MOST OF WHICH, BY
HIS OWN STATEMENT, ARE NON-SPECIFIC AND ONE OF WHICH 1S AGTUALLY IN ERROR,
THE SIGN THAT BEARS HIS NAME, HOWEVER, 1S USEFUL IF NOT ABSOLUTELY DIAG-
NOSTIC, ESPEGIALLY SINCE I|T MAY BE PRESENT BEFORE TAMPONADE DEVELOPS. THE
siaN (DULNESS AND TUBULAR BREATHING ON THE LEFT, BELOW THE INFERIOR ANGLE
OF THE SCAPULA), IS THE RESULT OF BACKWARD DISPLACEMENT OF THE HEART BY
FLUID WHICH COLLECTS IN THE FREE PERICARDIAL SPAGE ANTERIORLY (18). IT
Is ALSO (AND MOST UNFORTUNATELY) SOMETIMES SEEN IN PATIENTS WITH GROSS
DILATATION OF THE HEART ITSELF. OTHER SiGNS INCLUDE MARKED ("ABsoLuTe")
STERNAL DULNESS, INFERIOR DISPLACEMENT OF THE LIVER AND DIMINUTION OF THE
INTENSITY OF THE APEX BEAT AND HEART SOUNDS. [HE PULMONIC SECOND SOUND IS
OF TEN ACCENTUATED.,

DISTENSION OF NECK VEINS AND ELEVATED VENOUS PRESSURE ARE PRESENT IF
ENOUGH FLUID HAS ACCUMULATED TO LIMIT DIASTOLIC VENTRICULAR FILLING., THE
CIRCULATION TIME IS PROLONGED UNDER THE SAME CONDI!TIONS BUT MAY BE NORMAL
EARLIER,

THE PULSE PRESSURE IS DIMINISHED IF TAMPOMADE |S PRESENT., PARADOXICAL
PuLse (10) MAY ALSO BE FOUND BUT 1S NOT TOTALLY SPECIFIC,

THE ELECTROCARD | OGRAM

Low VOLTAGE AND SIGNS OF PERICARDIT!S ARE OFTEN SEEN |F THE EFFUSION
IS LARGE. TOTAL ELECTRICAL ALTERNATION (SIMULTANEDU& ALTERMNATION OF ATRIAL
AND VENTRICULAR COMPLEXES) HAS RECENT LY BEENM FOUND T O ACCOMPANY TAMPOMADE
(8). THE PHENOMENON DI|SAPPEARS WHEN THWE TAMPONADE IS RELIEVED AND IS NOT
RELATED TO THE RESPIRATORY CYCLE. .
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ROENTGENOLOGIC F INDINGS

THE STANDARD PA AND LATERAL VIEWS ARE SUGGESTIVE ONLY IF THE EFFUSION
s RELATIVELY LARGE. |N EXTREME CASES, SUCH FILMS ARE VIRTUALLY DIAGNOSTIC
(AS IN CASE |). ANGIOCARDIDGRAPHY MAY ALSO BE DiAanosTic (6, 18), BuT THE
pROCEDURE |S NOT OFTEN APPLIiCABLE FOR TECHNICAL REASONS. F[LUORDSCOPY AND
ELECTROKYMOGRAPHY MAY BE HELPFUL BUT OFTEN DO NOT DIFFERENTIATE BETWEEN
MODERATE EFFUSION AND MODERATE DILATATION.

THE MOST PROMISING RADIOLOGIC TECHNIQUE AVAILABLE INVOLVES THE IN-
JECTION OF TAGGED ALBUMIN FOLLOWED BY CAREFUL SCANNING OF THE ANTERIOR
CHEST. |T HAS BEEN SHOWN BY BONTE AND COLLEAGUES TO DISTINGUISH ACCURATELY
BETWEEN PERICARDIAL FLUID AND CARDIAC DILATION, BUT THE LIMITS OF ITS
ACCURACY ARE NOT YET KNOWN.

PARACENTESIS AND PERICARDIAL BlorPsy

PARACENTESIS IS INDICATED IN EMERGENCY SITUATI ONS WHE RE TAMPONADE CON-
STITUTES A THREAT TO THE PATIENT'S LIFE. PERICARDIAL BiOPSY IS USUALLY
PREFERABLE WHERE THE AIM IS ETIOLOGIC DIAGNDGSIS.

PERICARDIAL PARACENTESIS IS A HAZARDOUS PROCEDURE BUT |S LESS SO IF
THE EFFUSION IS LARGE (15)., THE PREFERRED SITESOF NEEDLE INJECTION ARE.(7):

|. JUST BELOW THE APEX IN OR NEAR THE ANTERIOR AXILLARY LINE (PATIENT
SITTING) .

2. SusxiPHOID (PATIENT RECUMBENT).

APPROAGHES ALONG THE LEFT OR RIGHT STERNAL MARGIN; AND POSTERIOR APPROACHES,
ARE LESS EFFECTIVE OR MORE DANGEROUS OR BOTH. |NJECTION OF AIR TO REPLACE
FLUID MAY HELP TO VISUALIZE THE PERICARDIAL SAC BUT IS ITSELF NOT WI!THOUT

DANGER.,

PERICARDIAL BIOPSY IS A JOB FOR THE THORAGCIC SURGEON BUT IS NOT DIFFI-
CULT AND IS LESS HAZARDOUS THAN BLIND PARACENTESIS (20). IT IS ALSO MORE
EFFEGTIVE IN THAT FLUID REMOVAL 1S EASY AND CERTAIN, AND IN THAT THE PERI=-
CARDIUM (AND EVEN THE MYOCARDIUM) ARE READILY AVAILABLE FOR BIOPSY UNDER
DIRECT VISION. THE TECHNIQUE 1S DESCRIBED B8Y EFFLER AND ProunrFIT (28, 13).
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