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Summary

Sixty-four patients with various conditions after heart surgery were examined by phonocardio-
graphy and jugular phlebogram to study postoperative changes of jugular pulse tracing. The materials
were divided into 2 groups (Table 1). Group 1 (10 cases) was performed closed heart surgery and
Group 2 (54 cases) was operated using cardiopulmonary bypass techniques. The age ranged from 1 to 58
years. The intervals fromo peration to phonocardiographic study were ranged from 10 days to 8 years.
Preoperative phonocardiogram was available in 37 cases.

In Group 1, the jugular pulse tracing before and after surgery was essentially unchanged. On the con-
trary, drastic changes were seen in Group 2. Forty-eight patients (89%) showed obliterated x descent with
a's wave superimposed upon the v wave ascent and tall v wave followed by a deep y descent (Figures
1, 5, 6 and 7). Right atrial pressure curve of 25 cases and hepatic pulse tracing of 8 cases in Group 2
recorded at the same time showed similar pattern. It is mimicked to the pattern of tricuspid insufficiency
(TT) or constrictive peri¢arditis except that Ia-y interval is not shortened, but TI proved by phonocardio-
gram, intracardiac phonocardiogram and operative findings was seen in only 4 cases. Impairment of the
tricuspid valve ring movement towards the apex during ventricular systole by pericardiotomy and direct
damage to the right atrium by atriotomy may be mainly responsible for these striking changes of jugular
pulse tracing.

The v/a ratio and corrected isovolumic relaxation period of the right ventricle (RVIVRP), (IIp-v)/
~/RR, were measured in 32 patients of Group 2. Twenty-nine cases (91%) showed considerable elevation
of v/a ratio and shortened RVIVRP after surgery. Curiously, 6 cases (11%) bore a negative RVIVRP.

Generally, these changes were predominant especially in early post-operative stage, but the same
pattern was present in some subjects several years after operation.
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Table 1. Materials
Group |
Patent ductus arteriosus

Tetralogy of Fallot ( Shunt operation )
Mitral stenosis ( Closed commissurotomy ) =-===-==--=--sccececean )

Group 2
Atrial septal defect 17
Ostium primum------=----=-=-=ss-veeeeuu 1
Ostium secundum ------------=--=--=--- 16
Mitral stenosis 3
Open commissurotomy =-----=---=----=-- 10
Mitral valve replacement--------------- 3
Ventricular septal defect "
Tetralogy of Fallot ( Total correction ) 3
Aortic insufficiency ( Aortic valve replacement ) -------=------- 3
Left atrial myxoma 2
Ventricular septal defect + Aortic insufficiency---------=------- 2
Two chambered right ventricle with ventricular septal defect----- 2

Aortic aneurysm ( Aneurysmectomy ) |

Total 64
Sex male vs female = 28 : 36
Age J - 58 (\average : 21.7 ) yrs

BrHlicEB L7225 TH 5 (Group 1:3 4,
Group 2:22 {7)).
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Figure 1. An example showing typical postoperative changes of
jugular pulse tracing in a case of VSD (10 year-old male).

Preoperatively (upper panel) the pattern of phlebogram is normal. One month
after repair of VSD (lower panel), the phlebogram shows a shallow x trough
and tall v wave followed by a deep y descent. The summit of the v wave coin-
cides with pulmonary component of the second sound.
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POST OPERATIVE CHANGES OF X THRCUGH IN CASES WITH ASD & ECD
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Figure 2. Jugular (y-x)/(y-a) ratio before and
after repair of ASD and VSD.

In order to quantitate a x trough before and after
operation, y-x[y-a ratio was determined from the
vertical heights of the x and a waves from the y
trough. Note the y descent is deeper than the x descent
after operation especially in early stage.
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POST GPERATIVE CHANGES OF V/A IN CASES WITH ASD & ECD
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Figure 3. v/a ratio before and after repair of
ASD and VSD.
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POST OPERATIVE CHANGES OF 11P-V IN CASES WITH ASD & ECD
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Figure 4. The isovolumic relaxation period of
the right ventricle corrected by heart rate ((IIP-v)/

+/RR) before and after repair of ASD and VSD.
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Figure 5. Jugular pulse tracing in a case with total correction of

tetralogy of Fallot (27 year-old male).

Preoperatively, isovolumic relaxation period of the right ventricle((IIp-v)//RR")
was zero, however 35 days after operation RVIVRP was shortened to —67.
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Figure 6. Jugular pulse tracing and hepatic pulse tracing recorded at the same time
of a case with open mitral commissurotomy (50 year-old male, 5 months after operation).
Similar pattern is seen in both jugular and hepatic pulse tracings.
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Figure 7. Jugular pulse tracing and right atrial pressure curve recorded at the same
time of a patient with repair of ASD (37 year-old male, 40 days after operation).
An obliterated x descent and tall v wave are noticed in both jugular phlebogram and right atrial

pressure curve.

HEGD? BMEEhiclepELB LEL B 0N
A TIRYTHEILELZLNS.

LzAT, Group2 2w 1Y DEFIT=
A F RADEBERFIEEB A LRIz L1, K
DOLEYMOBEP L IFURBRKTHS. Lirl
BAb, REDPITHIT AL a—F—2HW
TN FREOHE,” b)Yy FFr—F L=
—F—kRAviH#iRfza—L LI FIZET 3
WFETIX, EHARS BASHIT REBIRSEASE & 1 3iE R
Rricisz v, IIp i2fish AR F¢ BA 85 1% 0~75 msec
BRATELZYDLEhTRY, BEOAEEL
R, B VEOHEEEEX DY LU
BThdLBbIS.

—7, BRERMICIX, BRLMN#DO=RFHAELL
EDBWICERIREOEDHE L > TTBHZ L
BERTH Y, FOUBEFRKIBE, MEIRFR

BEDOZ L E, WAICHEBIRESZHHTH DK
BIZH LT, FHICX 2HEORE & FFIREKIC
FVHETHZLRIEERZET D LEXD N 5.
Fikic, BROHTEAV2BIMERICBNTY, %
DR AR DBIEEZ KB LIcb O L3RS
T, AR L EWMBEEL IR ERANT
HETHILPLETHILEXLNS.

E 8

64 FlOFBERIZOE, DEFHEILETR
BREZTV, ALDMZ AV 57l (Group
1: 10 &), ATCHiERIC X 3B (Group
2:54 &) 02T, WROEFIRE © E L
IZoW TR L7z,

Group 1 TR OERIREH ICE B 0 &
DI, Group 2 Tk 89 FoflTx

— 411 —



VA, B, Bl R O &K EE

BOME, s BEOHBR, v KoBRHHIALES,
Ty FTRBAHZ LR, 3tk LIcARER, FHg
BT REOFARE L. 20X 5k
RE— R ERFEAEALE £ 721 Ha-y 0
DHRLREVEERERE, IHEHELHER ICRET
3L0TH B, ZRAEBAERSIEDEIHT 441
(8 %) DHTHoTz.

v/a b, HELEEEY p-v/V/RR) &
Group 1 TR TEE & B R o 2B,
Group 2 T 32 4% 29 4] (91 %) T v/a bk
%L U p-v//RR 0E#EB A LR, Kz 6 4] (11
%) Tit~=A T ADAEERIEPRE R L.

P EDBiZ—EHOER T EERITIBNTD
BREELTALREY, —RICIFEEICE
L<, ZOBKRNESR, BEBFICOVWTERE
mx .

X #k

1) Hartman H: The jugular pulse tracing. Amer
Heart J 59: 698-717, 1960

2) Yoshikawa J, Owaki T, Kato H, Tanaka K:
Abnormal motion of interventricular septum of
patients with prosthetic valve. Ultrasound in
Medicine 1: 1-9, 1974

3) Tavel ME: Clinical Phonocardiography and
External Pulse Tracing. 2nd ed, Chicago, Year

Book Medical Publishers Inc., 1972, p 207, 220
4) Domanchich A, Koenker RJ: Dynamics of the nor-
mal jugular bulb pulsations and their changes in
tricuspid regurgitation. A clinical revision with
pertinent historical highlight. Amer Heart J 82:
252-268, 1971
5) IRACE, FHs—, HE W FEED A E
%, AAREH# HE ¥ ZXLRASTSECS
¥ > ERARE AR O BT B BIC T 2 HAE. B
LR 2: 383-396, 1972
6) Wood P: Chronic constrictive pericarditis. Amer
J Cardiol 7: 48-61, 1961
7) Hultgren HN, Miyagawa M, Buch W, Angell
WW: Ischemic myocardial injury during cardio-
pulmonary bypass surgery. Amer Heart J 85:
167-176, 1973
8) Mackenzie J: Disease of the Heart. 3rd ed, London,
Oxford University press, 1914
9) Luisada AA: The Heart Beat. New York, P. B.
Hoeber, 1953, p 101
10) Luisada AA, MacCannon DM: The phase of the
cardiac cycle. Amer Heart J 83: 705-711, 1972
11) Sakamoto T, Matsuhisa M, Hayashi T, Ichiyasu
H: Echocardiogram and phonocardiogram related
to the movement of the pulmonary valve. Jap
Heart J 16: 107-117, 1975
12) Chandraratna PAN, Lopez JM, Cohen LS:
Echocardiographic observations on the mechanism
of production of the second heart sound. Circula-
tion 51: 292-296, 1975

—412—



