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(Figure

Figure 2. The change of jugular phlebogram
by a fine adjustment of applied pressure

1 to 7 indicate arbitrary unit of pressure.

Figure 1. Arch-typed device used in this study

Transducer (TY-302, Fukuda Densi, Co.) attached to
the top of the bar is applied over the “external”
jugular vein by the sliding arm and bar without
technical difficulty.
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Figure 3. The continuous tracing of jugular

phlebogram by use of the device showing the
reproducibility of the tracing
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Table 1. Summarized data from 12 cases with h wave

No| NAME [=[%|n|a-h | & |m|a-m|flk|o-k [\&=~|RrR-r | Hr

1| H.K |5]48]5]| 0684 | 0681 |5| 0832 | 0828 10010160 - 59 | Normat Susjes:
2| H.N |5/33]23] 0729 | 0694 [23] 0.888 | 0.847 107-116|56 - 52

3| M.T [5[28[3]0750 | 0722 |3]|0820 | 0819 |3 0940 | 0930 [105-106| 57

41 T.K |2[39]5/0750 | 0700 |5]|0880 | 0823 113-116(53 - 52| -~

5| M.K |5]365/0798 | 0717 [5|0884 | 0804 |5 1061 | 0965 [122-12549 - 48

m 4110742 | 0703 |41/ 0860 | 0823 |8 1.005 | 0.947

6| T.S |949(8]0734 | 0752 |8|0862 | 0879 091-101{66 -60 | Hypertention
7|1 T.T |&5[48/10{0841 |0840 |5[0957 | 0943 099-108|61 - 56

8| Y.K |&l65/5|0840 |0.772 |5[1.192 | 1081 118-125|51 - 49

3| T.N |o47/5]0779 0743 |5|0895 | 0842 |5| 1014 | 0953 [112-122| 53 |coronaryScierosis
10 S.Y |s63]7|0871 | 0781 |7]|1.037 | 0929 122-128 49 - 47| oiavetes

m 35/ 0.813 | 0777 |30/ 0938 | 0934 |5 1.014 [0.953

1| S.F |sl57)3| 0825 | 0706 [3]0.948 | 0790 16-162) 37 |EedE

2] A.T |A[3025{ 0885 | 0848 |25| 0998 | 0.956 105-112|57 -54 | w P w

SEG - JEGIIEZ 4 2 ARSI 2 264 BIOGLERD 5 B, OHIBE5/ /77 LA T OWRERIRE] 1161 & .05
IR 1 BICH 5, SR B120I0KRBERE, H# 5 0l @iEAE 3 ¢, WBLE2 #l, WPW
JEMERE 1 0, BERRIK 1 BITdh % (Table 1),
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JRIFAITH -7z, h P, m P CTidst LI 8 filik, OIAUI497c - L66TH H, hik, m P, kil
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BT i EZ T 529, Figure 4 o X

5 7e It B 7, LI T T RR-110 HR=5356 -
iii) Q-hMEf: Hartman® 4 yk~xTwv5 X 5 . e

2, h B OHBES LN TR IR T2, Q

-h Wiz Table 1 WR$ZELTH %2, &

MESE, ERLE, BEIRFI OG5 Bl Q-h 1K [H]

B XU OMIEME, EEHRCH LT BT

EE LT, fjg‘ﬁfﬁﬁ_»%gwqu@g
2) mjg Figure 5. Jugular phlebogram showing h and

1) PI% : Figure 5 1330 B0 WMIRI; T ~ m waves (H. N, 33, M)

%5, h WOH &L RAR NGB 2 B2 c iR

bhd (EHD, ZomPEidh o 0.1 BHICLE b mikol & LTaisSh, h ¥ & kR
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B fe < Btk & LGt ha e nd 5 (Figure 6,7),
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B LAEMEROMK DY o, h iy LA Lok
Zha s LTRSS bhd, Q-h I§H=0.79f, m i x
71 BT TREMA L O & LTk, F 0 T
DHENE, 1BEAEME Lk 5 ek Ennohs,

Q-m R =0. 92, Q-k B5=1.069FCTH %, 42
Db r 5 EMEDIHDITE b, h ik & Ly
BRZiEd bhd, ThiciiE, T BIPH 0 EAME
Bl FREME 2HoR s em dirni bhs, k Pk
m ¥En b aPic B 5 Aok gRiciinhtu s,
Q-hH§H=0.7025, Q-mM§HI=0.901%, Q-kWM= Exp
1.029F T3 D, F34L a, a’ ParET 5, H 1MW Figure 6. The respiratory change of
L IRE B BRI ZE S S LCR bh s, Q-hig e 0 ond m oweaves (T T, 48 M)

Figure 7. The respiratory change of h and m waves (Y. K., 65, M)
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Figure 8. Jugular phlebogram showing h, m and k waves (M. K., 36, M)

Figure 9. The respiratory change of h, m and k waves (M. K., 36, M)
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Figure 10. The respiratory change of h, m and k waves (M. T., 28, M)

0.89fp, @ BLMIT K PHIBIT LT 5%, k x5 RO & LTHRCR LD Bhb, Q-k
Rl =1.04%, Figure 91X Z DOFIONKIFIERFDETH D (ML D HE 13100 mm/sec), RR=1.25
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om mhOz8, 28, M (Figure 10)

1T, vy LMK TR 3 Do s ST\, At hi, mjk, kT
H%, Q-hFf=0.75F0, Q-mB§i=0.82F, Q-k Bfl=0.93 8, 2L H 1 5 EWMADIHDICY
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XD, ITRTHEGTDL LNk D,

F36 FREO, 474, F (Figure 11)

FEBLRE, % 1 HERR=1.128, OHH =53, Q-h MfH=0.776F, Q-m KH=0.893%, Q-k B
=1.00Fp, h Bixinss Golebitkd & LCAh b, my, k PR R otk & LTS h T
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Figure 11. Jugular phlebogram showing h, m and k waves (T. N., 47, F)

Figuré 12. Jugular phlebogram of atrial extrasystole, showing h, m and k
waves (S. F., 57, M)
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Figure 13. Jugular phlebogram of nonconducted atrial extrasystole, showing

h, m and k waves and diastasis. Same patient as Figure 12.

Bo H24b F oM TH D, RR=1.126, LA =53, Q-hH]=0.78Fb, Q-m :H]=0.92f,
Q-kr§[H=1.01F,

B4 SO, 57, M (Figure 12,13)
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0.947HTH - 7o, THALIE LG5 = D k P DQ-k MLl 014F, #HIE DO E151E130. 9537
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Summary

1. Jugular phlebogram has been recorded with a transducer holded by the arch-typed
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device made by the author.

2. The advantage of this device is such that the jugular pulse tracing during diastolic
phase can be recorded without fluctuation of the base line during respiration or arrhythmia.

3. The h wave and other 2 waves were emerged during prolonged diastolic phase, and
these 2 were tentatively named “m” and “k” waves.

4. The h wave and the m wave were recorded 11 cases with sinus bradycardia and 1
with atrial extrasystole. The k wave following the m wave was recorded in 3 out of 11
cases with sinus bradycardia and 1 with atrial extrasystole.

5. This report deals with the morphology of the h, m, and k waves, and the time
interval of Q-h, Q-m and Q-k.

6. In cases of bradycardia, the m wave appeared when the heart rate was below 66 per
minute, and the k wave 57 per minute.

7. Up to the present time, the mechanism of production of these diastolic waves is

unknown.
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