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MEDICAL GRAND ROUNDS 
AP rt i L 23 ~ 1959 

THE DIFFERENTIAL DIAGNOSIS OF PERICARDIAL EFFUSION 

THE DIAGNOSIS OF PERICARDIAL EFFUSION IS ALMOST NEVER A S IMPLE MATTER 
~XCEPT IN CASES OF HEMOPERICARDIUM WHE RE THE PHENOMENON OCC URS RAPIDLY FOL­
LOWING OBVIOUS TRAUMA ~ IT MUST BE DISTINGUISHED PRIMARILY FROM CARDIAC 
DiLATATION, ALTHOUGH OTHER ITEMS SUCH AS PERICARDIAL CYSTS~ VENTRICULAR 
ANEURYSMS, AND MEDIASTINAL TUMORS SOMET IME S CAUSE CONFUS ION ~ THE FACT THAT 
MASSIVE PERICARDIAL EFFUSION AND GROSS CARDIAC DILATATION HAVE SO MANY CLIN­
ICAL FEATURES IN COMMON IS HARDLY TO BE WONDERED AT . IN BOTH ~ CENTRAL IM­
pAIRMENT OF CIRCULATORY FUNCTION IS PRESENT WI TH · THE RESULT THAT VENOUS 
ENGORGEMENT, DIMINISHED SYSTEMIC PULSE PR ESSURE » DECREASE D S YS TEMIC OUTPUT, 
AND PWlSUS PARADOXUS ARE USUALLY PROMINENT FEATURES . THE ROENTGENOLOGIC 
CARDIAC CONTOUR MAY BE QUITE SIMILAR SINCE~ IN BOTH ~ . A DISTENDED SAC OF 
FLUID IS VISUALIZED; IN CARDIAC DILATATION THE WALL OF THE SAC IS REPRE­
SENTED BY THE DILATED VENTRICULAR MYOCARDI UM AND IN PERICARDIAL EFFUSION BY 
THE DISTENDED PERICARDIUM . 

UNFORTUNATELY, CLINICAL SITUATIONS IN WHICH PERICARDIAL EFFUSION IS A 
DIAGNOSTIC POSSIBILITY ARE OFTEN VERY PRESS ING INDEED . IF ONE FAILS TO 
RECOGNIZE EFFUSION WITH CARDIAC TAMPONADE $ AS HAPPENED IN I I OF 17 CASES 
IN ONE S~RIES (21)~ A NEEDLESS FATALITY MA Y BE THE RESULT. ON THE OTHER 
HAND, UNNECESSARY _PERICARDIAL ASPIRATION IS ITSELF HAZARDOUS ESPECIALLY IF 
THE VENTRICULAR MYOCARDIUM IS THIN AND IRRITAB~E; IN SUCH INSTANCES ONE MAY 
ACTUALLY PRECIPITATE TAMPONADE , 

CLINICALLY SIGNIFICANT PERICARDIA L EFFUSION OCCURS IN ASSOCIATION WITH 
NEOPLASTIC INVASION OF THE PERICARDIUM, INFE CT I OND PENETRATING CARDIAC WOUNDS 
MYOCARDIAL RUPTURE , AND DISSECTING ANEURYSM ~ IT IS USUAL LY THE FIRST TWO 
ETIOLOGIC ~ROUPS THAT CAUSE DIAGNOSTIC CONFUSION , THE IR ONSET IS OFTEN IN­
SIDIOUS AND PERICARDIAL EFFUSION MAY BE THE PRESENT ING SIGN . ONE AUTHOR 
(ID) ESTIMATES THAT AT LEAST 300 CC. OF EFFUSIVE FLUI D MUST BE PRESENT BE­
FORE ALTERATION IN THE ROENTGENOLOGIC CONTOUR OF THE HEART IS RECOGNIZABLE~ 
Bur HE ALSO POINTS OUT THAT AS LITTLE AS 150 -250 CC o MAY PRODUCE TAMPONADE 
IF TH~ ACCUMULATION IS RAPID . IN SOME INSTANCE S, HOW£VER 3 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 . 

A 51-YEAR-OLD WOMAN WAS ADMITTED ON -59 BECAUSE OF FALLING-OUT 
SPELLS . MILD HYPERTENSION WAS FOUND IN 1952 AND SEVERAL YEARS BEFORE AD­
MISSION SHE HAD A MILD STROKE. fOUR DAYS BEFORE ENTRY , SHE ACCIDENTALLY 
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fELL BUT SUSTAINE D 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 SE VERAL WEEKS BEFORE ENTRY ~ 

PHYSICAL EXAMINATION DISCLOSED AN APHASIC COLORED WOMAN W80 LOOKED 
oLDER THAN HER STATE D AGE. SHE WAS NOT ORTHOPNEIC AND THERE WAS NO OB­
VI OUS DISTENSION OF THE NECK VEINS. THE HEART WAS ENLARGED TO THE ANTERIOR 
AXILLARY LINE AND THE APEX BEAT WAS EASILY PALPABLE . THERE WERE NO MURMURS 
e~T THE HEART SOUNDS WERE OF NORMAL INTENSITY . THE BLOOD PRESSURE WAS 130/ 
90. THE LIVER WAS NOT ENLARGED OR TENDER AND THERE WAS NO EOEMA OR ASCITES. 
COORDINATION WAS POOR BUT THERE WERE NO DISTINCTIVE NEUROLOGICAL SIGNS OTHER 
THAN WEAKNESS OF THE RIGHT HAND. 

VENOUS PRESSURE WAS I 18 MMo OF WATE R AND C IRCULATION TIME (ARM-TO­
TONGUE) WAS 17 SECONDS . EXAMI~TION OF BLOOO AND URINE SHOWED NQ ABNOR­
MALITY. THE BUN WAS II MGe~ SERUM SODIUM WAS 145 AND CHLORIDES 96 MEQ/L. 
THE PBI WAS 7 . 8. THE ECG SHOWED DEEP Q WA VES IN ALL 3 L·IMB LEADS AND IN 
LEADS V4 TO V6. ST SEGMENTS WERE ELEVATED IN ALL 3 LIMB LEADS AND THE 
LATERAL PRECORDIAL LEADS. SEGMENT ELEVATIONS WERE ASSOCIATED WITH FLAT OR 
DIPHASIC T WAVES . THE RHYTHM WAS NORMAL SINUS . XRAY FILMS SHOWED A HYGE, 
BOTTLE-SHAPED CARDIAC SHADOW. 

AN ATTEMPT AT PERICARDIAL TAP VIA THE SUBX IPHOID APPROACH YIELDED 
SMALL AMOUNTS OF WHOLE BL OOOo SEVERAL DAYS LATER A TAP JUST BELOW THE 
APEX IN THE ANTERIOR AXILLARY L INE YIELDED ABVUT 7G0 CC. OF BLOODY FLUIB . 
TME FLUID WAS FOUND TO CONTAIN WELL-OIFFERENT(ATED TUMOR CELLS FORMING 
AGINI OR DUCT-LIKE STRUCTURES. 

COMMENT 

THE PATIENT PRE SENTED WITH NEUROLOGICAL COMPLAINTS, AND MASSIVE EN­
LARGEMENT " GF THE CARDIAC SHA09W WAS UNEXP ECTED . ALTHOUGH XRAYS SUGGESTED 
MASSIVE PERICARDIAL EFFUSION THERE WAS NO EVIDENC E OF CARDIAC TAMPONADE. 
THE ECG IS CONSISTENT WITH PERICARDITIS AND RATHE R ACUTE MYOCARDIAL QA~GE 
QF UNKNOWN ETIOLOGY. THE PRESUMPTION IS THAT THE PATIENT HAS WIDESPREAD 
NEOPLASTIG DISEASe, PROBABLY CARCINOMA, WHICH HAS INVADED THE HE~RT AND 
WHICH IND UCED SLOW ACCUMULAT ON OF PERICARDIAL EFFUSION. PHYSICAL SIGNS, 
VENOUS PRESSURE, AND CIRCULATION TIME WERE INITIALLY GONSISTENT WiTH NEITHER 
GROSS CARDIAC BILATATION NOR CARD IA C TAMPONADE& 

A 39-YEAR-O LD MAN WAS FOUND TO HAVE AN INTERVENTR IC ULAR SEPTAL DEFECT 
5 YEARS AG0 8 ABOUT ; YEARS AGO, HE BEGAN TO DEVELOP SYMPTOMS OF CARDIAC 
FAILURE AND S BEEN INCREASINGLY DISABLED S INCE THEN. HE WAS ADMITTED FOR 
SURGERY ON -59. 



HE WA S ACUTELY ILL AND ~RKEDLY ORTHOPNE IC o THERE WE RE CREPITA NT 
RA LES AT THE BA SE OF THE RIGHT LUNGo THE HEART WAS HUGE BY PERCUSS IONo 
MURMURS WERE CONSISTENT WITH INTERVENTRICULAR SEPTAL DEFEC T o THE BLOOD 
pRE SSU RE WA S !40/ 100 AND THE PULSE RATE i~6 o THE LIVER WAS SL IGHT LY EN­
LARG ED AND TENDERo THERE WAS PRONOUNCED EDEMA OF THE LOWER EXTREMIT I ES o 

VENOUS PRE SSURE WAS 220 MM o OF WATER AND CIRCULATION T IME WAS 26 
sECONOSo THE BUN WA S i9 MG o ~ SERUM ~ODIUM ~)6 AND CHLOR ID ES 97 MEQ/l e 
THE ECG SHOWED RBBB o THE CARDIAC SHADOW WAS MARKEDLY ENLARGED ROE NT­
GE NOLOGICA LLY AND THERE WAS A SMALL EFFUSION AT THE BASE OF THE RI GHT LU NGo 

THE PATIENT RESPONDED FA~RLY WELL TO DIURE T IC MEASURES AND WAS SUB­
JE CTED TO OPERA T ION ON =59 o THE PERICARDlAL SAC WAS HYGE AND CONTAINED 
2,200 CC o OF OLEAR FLU IOo THE INTERVENTR ICULAR DEFECT WAS CLOS ED AND THE 
pA T IENT DID WELL POST-OPERATIVELY IN SPITE OF TRANS IENT AV DISSOC IATIGN o 

COMMENT 

THE PATIENT 1S HISTORY AND SIGNS SUGGESTED CARDIAC DI LATION ON ENTRY 
' -59 ) o SUBSEQUENTLY 9 HE RESPONDED SOMEWHAT TO TREATMENT BUT THE CAR­

DI AC SHADOW DID NOT APPRECIABLY DI MIN ISH IN SIZE o As IN THE PREVIOUS 
CA SEi THE SLOW ACCUMULATION OF PER ICARD IAL FLUID (FGR REASONS UN KNOWN) 
010 NOT PROD UC E TAMPONADE AND WAS UNSUSPECTED UNTIL I T WAS DISCOV ERED AT 
OP ERAT I QN o IN RETROSPECT, THE SHAPE OF THE CARDIAC SHADOW AND I TS FA ILURE 
TO DECREASE IN S IZE WITH THERAPY MIGHT HAVE PROVIDED A CLUE PRE-OPERATIVE LYo 
THE CONV ICT I ON 9 GA INED ON ENTRY THAT THE HEART.WAS GROSSL Y DI LATED SE RVED, 
HOWEVER, TO DISC OURAGE CONSiDERAT I ON OF OTHER POSS IB ILI T IES.o 

CHANGES IN CIRCULATORY DYNAMICS 

IT WO ULD BE DIFFICULT TO IMPROVE SIGN IFICANTLY ON THE DESCRIP T ION OF 
THE DY NA MI C CHANGES INDUCED BY PER!CARDIAL EFFUS ION PRESENTED BY STARL I NG 
( 17)o HE SHOWED THAT STEPWISE INJECT ION OF OIL INTO THE PERIGA RDIAL SAC 
OF DOGS OA WSE D LITTLE OR NG CHANGE AT F I RSTe THEN » SL IGHT RISE IN CAVA L 
PRESSURE» BY T NO CHANGE IN ARTE RIAL PRESS URE WAS NOTED o F INALLYp A PO INT 
WA S REACHED IN WHICH MA RKED RISE IN CAVAL PRESSURE WAS SEEN 9 ARTER IAL PRES­
SURE REMAINI NG ABOUT THE SAMEo THIS HE CONS IDERED TO BE A GR ITI CNL POINTo 
BEYOND IT , FURTHER INCRE ME NTS OF PERICARDIAL FLU ID PRODUCED PRONOU NCED DE­
CREASE IN ARTER IAL SY~TOL I C AND PULSE PRESSURES AND RAP ID DETER I ORA iiON OF 
THE ANIMA Lo STARLING ATTRIB UT ED THE CHANGES T0 RESTRICTION OF DIASTOL IC 
VENTRI CULAR EXPANS I ON o THESE» IN ESSENCE» HAVE BEEN THE FINDINGS OF LATER 
WGRK ERS o HI GH RIGHT ATRIAL PRESSURES, THE SA ME CHANGES IN ARTER IAL PRESSURE, 
AND DIM INUTION IN SYSTEMIC CARDIAC OUTPUT 'HAVE BEEN REGULARLY FOUND IN HYMAN 
BEINGS WITH CARDIAC TAMPONADE (4» 9v !9)o CHARAC TE RISTIC RIGHT VENTR ICULAR 
PRESSURE PULSES HAVE BEEN RE~ORTED IN CGNSTR ICTIVE PERICARD IAL DISEASE AND 
IN PERI CARDIAL EFFUSION . THE CHANGES (ELEVATED DIASTOLIC PRESSURE PLA TEAU~ 
SHARP 9 EARLY DIASTOLIC PRESSURE DIP) ARE IDENTICAL WITH THOSE SEE N IN RIGHT 
ViNTRI GULAR FAILURE BUT ARE SAID TO BE MORE MARKED IN PERICARDIAL EFFWS ION 
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~ NO CONSTRICTIVE PERICARDIAL DISEASE (29, 22) o HOWE VER TH IS MA Y BE~ THE 
oN LY PATHOGNOMON IC CATHETER IZATION SIGN OF. PERiCARDIAL EFFUS i ON HAS TO DO 
WITH THE POSI TION OF THE CATHETER~ IF THE TIP CANNO T BE MADE TO TOUCH 
r HE RI GHT BORDER OF THE CA RDIAC C ONTOUR~ AN EFFUSION OR SOME OTHER SPACE­
ocCUPY ING MA TER IAL IS PRESENT o ~N A NEGATIVE SENSE , A NORMAL RIGHT ATR IAL 
paESSURE RULES OUT EFF USION THAT !S SIZABLE ENO uGH TO PRODUCE TAMPONA D E~ 

~ARL Y OR LATEo 8EYGND TH IS ~ CARDI AC CATHETERIZATION HAS LI TTLE TO OFFE R. 

PHYSICAL SiGNS 

11 !N MOST INSTANCES OF GENERALI ZED DILATATION OF THE HEART VERSUS 
pER ICARDIAL EFFUSION~" SAYS ONE AUTHOR ITY (!4), "THE DIFFERENTrAL 
DI AGNOSIS GAN BE ESTABLI SHED REASONABLY WE LL WITH A CAREFUL CLI NI CA L 
EXAM INATION." THIS STATEME NT iS APPROXIMAT ELY TRU E ONLY IF TAMP ONADE 
IS PRESENTo IF IT IS ABSE NT~ (A LTHOUGH THE EFFUS ION MA Y BE QUI TE LARGE ) 
DI FFERENT IAL DIAGNOSIS IS DIFFICULT. THE S IGNS USUALLY ASSOCIATED WITH 
PER ICARDIAL EFFUS I ON ARE, IN PART, THOSE OF CARDIAC TA MPONADE . 

EWART LISTED 12 SIGNS OF PERICARDIAL EFFUSION (3) MOST OF WH I CH~ BY 
HI S OWN STATEME NT~ ARE NON=SPECIFIC AND ONE OF WHICH IS ACTUALL Y IN ER ROR. 
THE S IGN THAT BEARS HIS NAME, HOWEVER, IS USEFUL IF NOT ABSO LUTELY DIAG­
NGST I C~ ESPEC IA LLY S INCE IT MAY BE PRE SENT BEFORE TAMPONADE OEVELOPS o THE 
SI GN (DULNESS AND TUBULAR BREATHING ON THE LEFT, BELOW THE I NFER IOR ANG LE 
OF THE SCAPULA), IS THE RES~ LT OF BACKWA RD DISPLACEMENT OF THE HEART BY 
FLU ID WHICH COLLECTS IN THE FREE PERICARDIAL SPAC E ANTERIORLY (~8). iT 
IS ALSO (AND MOST UNFORTUNATELY) SOMETIMES SEE~ IN PAT IENTS WITH GROSS 
DILATAT I ON OF THE HEART ITSELF ~ OTHER SIGNS INCLUDE MARKED ("A BSOLUTE") 
STERNAL DULNESS ~ INFERIOR DISPLACEMENT OF THE LIVER AND DIMINU TION OF THE 
INTENSITY OF THE APEX BEAT AND HEART SOUNDS e lHE PULMONIC SEC ON9 SOWNO IS 
OFTEN AOCENTUATEG o 

DIST~NSION OF NE CK VEINS AND ELEVATED VENOUS PRESS~RE ARE PRESENT IF 
iNOUGH FLUI D HAS AC OUMULATEO TO LI MIT DiASTOLI C VENT RICULAR FILLING . THE 
Cl eCULATION TlME IS PROLONGE D UNDER THE SA ME CON DI TI SNS BUT MAY BE NORMAL 
EARLIER o 

. 
THE PW LS E PRESSURE IS ~IMINISHEO IF TAMPONADE !S PRESENT o PARADOX ICAL 

PULSE (~G) MAY AlSO BE FOUND B~T tS NOT TOTALLY SPECIF!C o 

THE ELECTROCARDIOGRAM 

LOW V0LTAGE AND SIGNS OF PERI CARDITI S ARE OFT EN SEEN IF THE EFFUS I ON 
IS LARGEo TOTAL ELECTRI CAL ALTE~NATION (SIMYLTANE~US ALTERNATION OF ATRIA L 
AND VENTR ICULAR C@MPLEXES) HAS RECENTLY BEEN FOU ND TO ACCOMPANY TAMPONA DE 
(6)& THE PHENOMENON DISAPPEARS- WHEN T~ TAMPONAIDE IS RELIEVED AND IS NOT 
RELATED TO THE RE SPIRATORY CYCLE~ 
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ROENTG ENOLOGIC FINDINGS 

THE STANDARD PA AND LATE RAL VI EWS ARE SUGGESTIVE ONLY IF THE EFFUSION 
IS RELATIVELY LARGE * IN EXTREME CASES, SUCH FILMS ARE VIRTUALLY DIAGNOSTIC 
(AS IN CASE 1) . ANGIOCARDIOGRAPHY MAY ALSQ BE DIAGNOSTIC (6, 18), BUT THE 
pROOED~RE IS NOT OFTEN APPLICABLE FOR TECHNICAL R~SONS ~ FLUORO~COPY AND 
eLECTROKYMOGRAPHY MAY BE HELPFWL BUT QFTEN DO NOT DIFFERENTIATE BETWEEN 
MODERATE EFFUSION ANID MODERATE DILATATION . 

THE MOST PROMI .SING RADIOLOGIC TECHNIQ~E AVAILABLE INVOLVES THE IN­
JE GTION mF TAGGED ALBWMIN FOLLOWED BY CAREFUL SCANNING OF THE ANTgRIGR 
e:HEST. IT HAS BEEN SHOWN BY BornE AND COLLEAGUES TO D I ST I NGU ISH ACCURATELY 
SETWEEN PERICAR.DIAL FLUID AND CARDIAC DILAT.I.ON_p BUT THE LIMITS OF ITS 
AGC~RAG Y ARE NOT YET KNOWN . 

PARACENTESIS AND PERIGARDIAL 81GPSY 

PARACENTESIS IS INDICATED IN EMERGENCY SITUATIONS WHERE TAMPONADE CON­
STITUTES A THREAT TO THE PATIENT 1S LIFE . PERICARDIAL BIOPSY IS USijALLY 
PREFERABLE WaERE THE AIM IS ETIOLOGIC DIAGN@SIS . 

PERieAROIAL PARACENTESIS IS A HAZARDOUS PROCEDURE BUT IS LESS SO IF 
THE EFFUS10N IS LARGE (15) . THE PREFERRED SITESOF NEEDLE INJECTION ARE : (7): 

I . _ JusT BELOW THE APEX IN OR NEAR THE ANTERIOR AXILLARY LINE (PATIENT 
SITTING). 

2 ~ S~BXIPHOIO (PATIENT REC~MBENT). 

APPROAO.ti~S A LONG THE LEFT OR RIGHT STERNAL MARGIN 1 AND POSTER I GR APPR9ACHES 1 

ARE LESS EFFECTIVE OR MORE DANGERGWS QR BGTH o JNJECTIGN OF AIR TG REPLACE 
FLUIG MAY HELP TB VI S~ALIZE THE PERICARDIAL SAC B~T IS ITSELF NOT WITH~UT 
DANGER • "-

PERICARDIAL BIOPSY IS A JOB F8R THE THO RAGim SURGEON BUT IS NOT DIFFI­
C~LT AN~ IS LESS HAZ~RDGUS THAN BLIND PARA CENTESIS (2G) o IT IS ALSO MGRE 
EFFEGTIVE IN THAT FLUIID REMGVAL IS EASY AND CERTAIN, AND 1~ THA T THE PERI­
OARDIUM (AND EVE~ THE MYOGARDI~M) ARE READILY AVAILABLE FOR SlOPS~ UNQER 
DIRECT VISION . THE TEGHNI~YE IS OESORIBED BY EFFLER AND PRGUBFIT (28 1 1)). 
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