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Reappraisal of the diagnostic significance of the jugular phlebogram in tricuspid insuffi-
ciency
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Table 1. Incidence of various patterns of ()="%
AF ¢
the jugular phlebogram in cases of atrial PATTERN|LoNeE AF valve dis. TOTAL
np

fibrillation “without” tricuspid insufficiency.

1
Each pattern is the same as in Figure 1. /\/\ 2 (25‘0) 11017.1) 13(181)
2

Vertical line indicates the timing of TP

(pulmonic component of the second heart
sound). Lone AF : atrial fibrillation without /\/
demonstrable disease, AF ¢ valve dis.: atrial

fibrillation with heart disease chiefly 3 L\

5(625)| 30(47.1)| 35(4886)

valvular disease but several cases with

1(125) | 22(34.3)] 23(319

thyrotoxic heart disease are included, and

a postoperative case of constrictive peri-

4
carditis exceptionally included, because of )
. . 0 1015) | 1(1.4)

the absence of tricuspid insufficiency by

several investigations.

TOTAL 8 64 72

I

SLMCL,

A 5}#1{8 i } e ﬁiﬁf A

e e

Figure 2. Effect of cycle length on the configuration of jugular phlebogram
64 y.o. male with familiar myocardial disease. Note the beat-to-beat variation of the systolic wave.

X descent is inscribed in a beat with long preceding diastole. With short preceding diastole, x descent
is almost obliterated. Small f waves are also inscribed. 5 LMCL (upper 3 tracings): 5th left inter-
space and mid-clavicular line, 3L (lower 3 tracings):3rd left interspace. L1, Ml and HI indicate low-,
medium- and high-frequency phonocardiogram.
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Figure 3. Jugular phlebogram in a case with massive mitral and tricuspid insufficiency with sinus
rhythm (PR interval:0.26 sec). 36 y.o. male (autopsy case)

Although the concomitant TI is obvious, the jugular phlebogram had no typical pattern consistent
with TI. Tall a wave and reduced y descent suggest the presence of TS, but it was not proved by
autopsy. Note the systolic murmur of MI which is not pansystolic. 6 months later, atrial fibrillation

developed and marked s wave and thereafter the ventricularization were observed in this case.
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(Figure 4), s{oiloabhns o (cf. Figure 7) 15108 ventricularization (Figure 5) 4
mEbhLn, Fe L, hie T &Rd S5l o Mg hcd - i,

( i

Figure 4. Jugular phlebogram in a
case with tight mitral stenosis and rela-
tive tricuspid insufficiency with sinus
rhythm. 30 y. o. Jemale (operative case)

Shallow and early systolic x descent
and tall v wave are observed, indicating
the protable T1I. The pansystolic murmur

5M

with positive Rivero Carvallo’'s sign is
best vecorded over the sternum (5th in-

terspace and mid-line : 5M). . - o Yy .

Sinus Rhythm Atrial Fibrillation

Case Case

Patter 2 6
ular phlebogram in cases of sinus rhythm (26 Patien 4 6

P
cases) or of atrial fibrillation (46 cases) “with”
8(30.8) 0

tricuspid insufficiency

Table 2. Incidence of various patterns of the jug-

Jugular phlebogram was normal in 30.8% of sinus
rhythm, similar to that of tricuspid stenosis in 50

13(50.0)| | ~A\|11(23.9)

% (with or without proved TS), and positive in

only 5 cases (19.2%). In cases of atrial fibrilla-
tion, normal configuration was not observed, but 2( 77) /V/\ 17(37'0)
Total

others (35 cases:76.1%). parenthesis: percentage

shallow x descent was in 23.9 %, and positive in
3(11.5) /\\ 18(39,1)

100 ®6||Total (100 “&

for each group (sinus rhythm and atrial fibrilla-

tion).
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Figure 5. S wave of tricuspid insufficiency in a case of myocardial
infarction (possible right-sided papillary muscle dysfunction). 68 y. o.
male (catheterization proved case)

Distinct systolic positive wave is inscribed in the jugular phlebogram
(above) with a peaked s wave. Y descent is deep and h wave is also
peaked. Note the faint pansystolic murmur of TI, best heard in 3L,
and the prominent protodiastolic gallop. Catheterization proved the
almost ventricularized right atrial pressure pulse. The hepatic pulse
tracing (below) also showed the positive pulse.
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D MENEE6GITIE, CHEME) (BED 1.) DL A TR LAEHIRER 4 Eod, 5§51 820 3
DO A bR, FFHE2EIX BVWFECRD bR LBEMTH 525, XBRE YA L OEAEL
Tk b, Figure 6 11 20FEHTH D, 3L X BOFEW LMD R L O v IEOHE « BIHBLAL S
OBz TsWHAHB LT 2L 0L 4, Figure 7 13 | FEE L SRR R DD, BT
OB ke, FEUXIRMEEIRGROLETH 5, 4Bk ventricularization T, FHEIRIE 584
TOENEELTE D, fik L3 204w iit4 5L OTHh s, Figure 8 13 ventricularization
DEFHTRTH, ZOEPMDTHLY T —F A TRERGROAESENL b, LSRNz s
AEHER LTI,

LLEAER D 5o 5 ElG 4 Table 2 1R &, EWFEMER T, EWESHIRERL &GS, TI»
B h e b T BCre LB R22661h2161 (80.8%) b i bhte, 7 OLEMBIB T, H2M, ¥
3E, HEATIRITHECHMALTB2S, H2 Mk T g el ocried, FioLEMEIOZDH)
ExtteT B e, EIMLPLTTIHTHZ EWET D LxSkicwoT, F2REEI WY AEHE
280 (60.9%) »5, TI TH b ieh LYEHIRME IR S TL L F v Ehigus & 5 FiEmcE L,

b b ,
Figure 6. Jugular phlebogram in a case of constrictive pericarditis and mild tricuspid insufficiency.
Atrial fibrillation. 51 y.o. female

The systolic pattern of this jugular phlebogram is characterized by shallow but distinct x descent. Y
descent is relatively deep, probably because of the presence of pericarditis. Tricuspid insufficiency in this
case is of mild degree, so that the shallow x descent seems due to the absence of the atrial contraction,
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Figure 7. Jugular phlebogram in a case of severe mitral stenosis and organic tricuspid stenosis
with insufficiency (insufficiency is predominant). 33 y. o. female (operative case)

In the presence of atrial fibrillation (above), systolic positive wave is obvious. Sinus mechanism was
spontaneously restored(below), and the systolic wave remained the same. V wave is high and the
atrial kick is also seen. Apex in the upper figure probably means the right ventricular apex, and the
apex in the lower tracing is well lateral to it. Pansystolic murmur was of grade IV without positive
Rivero Carvallo’s sign. Graham Steell murmur is also inscribed in 3L and 3L laterally. Mild stenosis
with moderate insufficiency of tricuspid valve was observed at surgery.
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Figure 8. Ventricularization of jugular phlebogram in a case of massive tricuspid insufficiency.
Primary myocardial disease due to Kugelberg-Welander disease. Atrial standstill. 23 y. o. male

(catheterized case)
The right atrial pressure pulse showed typical ventricularized curve and markedly elevated(c=31,

x=28, v=33, y=1 mmHg). Congestive jugular vein showed visible positive wave, so as to the hepatic
pulse. Note the absence of significant systolic murmur and the presence of prominent protodiastolic
gallop, which was proved as right ventricular origin by intracardiac phonocardiography. The pul-
monic component of the second heart sound (IIP) showed no accentuation and the pulmonary ar-
tery pressure was 32/14 (mean 20)mmHg (This case was reported elsewhere2!).

zZ =
T LTI 2 GMIREINAR L, TR Lck 5% <o EHIC L h Bt Eh, FLBEORECK -
THOBZWIIMIE RIS T 5, FodiEE Figure 1R R Lok 510, BESITCIEX A
DA &z ORWIBL, v IO L R E A B, rRAE TN (s 3D 2B, BRIES
TUESHE R 0 0%k (ventricularization) Z k4 &0 5 %5128 S h b, La LSERIRDE dhiR &
fBDOERRIIFT R, & SIGEEIC T 5 AT FIBSE & ORIICE LT, ERDOMSRICRFEIBZL 2D
DL Die ke, Fo b zE ZehP X760 T 1HEMIA 75§ L, positive venous pulse AT I D%
Wids MET IO E I LICHEELHETH L L xBD5—)], ZOFRALTIXHELS %
% ventricularization A RO S s & L, BIEe LRSEIEO T Tk, SRR 52
W32 ERWEETDH D &R LI,
AR BT DL COMAZFT L0 CH B2, LT LIRGH LEWOHEMEIOFE I,
MM KB L DB D EHEZ BRD, O LSRR 5 H Wi EoE S THH, <
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Figure 9. An example showing the diagnostic value of jugular phlebogram in a follow-up case. 35
y.o. female. Mitral stenosis, mild aortic valve disease and relative tricuspid insufficiency

Preoperatively (upper tracing), pansystolic murmur of TI was well inscribed in 5LMCL (5th left
interspace, mid-clavicular line). Apical diastolic rumble and delayed first heart sound were demonst-
rated in 5 LAAL (5th left interspace, anterior axillary line), and faint blowing diastolic murmur of
Al was in 4L. Jugular phlebogram had shallow x descent and s wave. Postoperatively (lower tracing),
the murmur of I'l disappeared and so did the shallow x descent. The ejection systolic murmur of
AS is now obvious.
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figme LT, TLicx3d 2 SRR OB WERIRER & 2 OGRAGHIT S h T & e, EeiebEL,
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Summary
Jugular venous pulse tracings in 72 patients with proved tricuspid insufficiency (TI)
and 72 patients with atrial fibrillation (AF) without TI were analysed from the jugular
phlebograms recorded simultaneously with phonocardiograms and electrocardiogram. The
TI pattern classically described, which has at least sufficiently shallow x descent, was ob-
served in as much as 31.9% (23 out of 72 cases) of AF without TI. In this group, the

ambiguous TI pattern was also observed in another 48.6% (35 cases), whereas the phlebo-
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gram was normal in only 18.1% (13 cases). A case with post-operative constrictive peri-
carditis had the pattern of "ventricularization” without another demonstrable clinical signs
of TI. On the other hand, patients with TI and sinus rhythm had normal phlebogram in
30.8% (8 out of 26 cases) and tall a wave in 50.0 % (13 cases), whereas TI pattern was
observed in only 5 cases (19.2%) including 3 with the pattern of ventricularization. Among
46 cases with TI and AF, 23.9% (11 cases) had shallow x descent, 37.0% (17 cases) had
obliterated x descent with or without s wave (systolic wave), and the remainder (39.1%,
i. e., 18 cases) had the pattern of ventricularization.

The conclusion is that the diagnostic significance of the Jugular phlebogram in TI is
such that it has been overemphasized by many authors and it should be limited to the
pattern of ventricularization (in cases of AF) or at least similar pattern in which the x
descent is almost completely obliterated (in cases of sinus rhythm). Discussion was made

in the principal predisposing factors which obliterate the x descent in AF.
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