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STUDIES ON RIGHT VENTRICULAR HYPERTROPHY OF
PULMONARY TUBERCULOSIS*

Kazuro IWAI, Taiji YOSHIDA and Tetsuya WATANABE

(Received for publication August 14, 1965)

Many studies have been reported on the relation between the right ventricular hypertrophy
and clinical signs or ECG findings, using the thickness-estimating-method of the right ventri-
cular wall. This method, however, has disadvantage that dilation of the right ventricle may
be accompanied with hypertrophy. In this paper, the attitude of the right ventricle in pulmonary
tuberculosis was studied using the weight-estimating method in correlation to clinical matters
including ECG findings.

The heart of 70 autopsy cases from 1955 to 1964 were examined using Fulton’s method,
but 2 of them were excluded because of suspect of left ventricular hypertrophy. On the re-
maining 68 specimens, ventricles of both sides were separated from the atrium and vessels,
and then the free wall of the right ventricle was cut off from the septum. The weight of the
septum and the free wall of the left ventricle and the free wall of the right ventricle were
measured and the ratio of the former to the latter was calculated.

1. Weight of the right ventricle and the ratio of each ventricular weight (Fig. 1).

As all the cases showing the normal ratio (over 2.0 by Fulton®) had the right ventricle
of less than 65g, the right ventricles of more than 70 g were judged to be hypertrophic. Due
to a long term fixation in the formalin solution, the weight of the whole heart showed a de-
crease of 10 to 15%, and 70 g of the old specimens was thought to correspond to nearly 80g
of the fresh ones. The cases were divided into 3 groups : I, the ratio was over 2.0 and the
right ventricular weight was less than 70 g (normal), II, the ratio was less than 2.0 and the
right ventricular weight was less than 70g, III, the ratio was less than 2.0 and the right
ventricular weight was over 70 g (this group corresponds to Fulton’s criteria). In group II,
the weight of the whole heart or the septum--the left ventricle was smaller than that of the
normal group (Table 2) while the weight of the right ventricle showed almost the normal
value. This group, therefore, may be called the relative hypertrophy and Group III may be
called the absolute hypertropy.

2. Correlation between the weight and the thickness of the right ventricle.

Little correlation was observed as shown in Fig. 2, and the correlation between the ratio
of the thickness of each ventricular wall and the ratio of the weight of each ventricle was
found to be little (Fig. 3).

3. Relation between X-ray findings of the chest or the cause of death and the right ven-
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tricular hypertrophy (R.V.H.) (Tables 3 and 4).

Absolute R. V.H. was seen in only 9% of Type I of Gakken classification (Far-advanced)
which included many cases died of hemoptysis, but this percentage increased up to 64% when
the relative R. V.H. was added. On the other hand, the absolute R.V.H. was seen in 72% of
Type Op cases who received thoracoplasty over 6 ribs or pneumonectomy more than one year
It can be said that the relative R. V. H. is seen often in far-advanced pulmonary tuber-
Obstruc-

ago.
culosis and absolute R. V. H. is found frequently in postoperative pulmonary cripple.
tive changes were often seen in the latter, and several other factors were discussed on this
difference.

4. Pulmonary function tests, % VC, % MBC, RV/TLC, and A.V.I. showed various im-
ECG findings of RV, >7 mm, RV,;+SV;>
10.5mm, R'S V,>1.0, R'S V,<1.0, V.A.T. V, 0.037~0.05, qR or Rs pattern in V;, R.B.
&B,RAD?%E.

sign of R. V.H. The correlation between these ECG findings and anatomical R. V. H. was stu-

pairment in R. V. H. as shown in Fig. 4 to Fig. 7.
Pi1,111>>2.5mm, and T negative from V, to V, were considered as the

died (Tables 5 to 7) : false negative was seen in 25%, and false positive in 30%. All the cases
showing more than 5 ECG findings revealed anatomical R. V.H. Among these findings, qR or
Rs pattern, V.A.T.,, R.A.D., and R.B.B.B. showed relatively high probability for anatomical
R.V.H.; and Milnor’s or Goldman’s criteria, combination of these findings, showed high pro-

bability for anatomical R.V.H., while there were many false negative cases using such strict

criteria.
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Table 1. Age and Sex

Age Total | Mzile ' Femalev

~19 years of age 2 | 2 ‘ 0
20~ " 8 6 2
30~ " 18 15 3
40~ " 14 13 1
50~ " 7 0
60~ " 8 7 1
70~ " 2 1
Obscure ! 9 7 2

68 | 58 10

Total
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Fig. 1. Distribution of Weight of Right Venutricle
and Ratio of Ventricular Weight
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Fig. 2. Comparison of Thickness of Right Ventricle
and Ratio of Ventricular Weight
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Fig. 3. Comparison of Ratio of Ventricular Thickness
and Ratio of Ventricular Weight
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Relation between 25 VC and

Ratio of Ventricular Weight
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23

Relation between Ratio of Ventricular

Weight and X-ray Findings

4 0% X-ray findings | Ratio of ventricular weight of each cas;
. o : N R
Tuberculosis |
L b Type I 1.6, 1.7, 1.7, 1.7, 1.7, 1.8, 1.9, 2.1,
. (Far advanced) 21, 30
Type I~1I 12.0, 2.1, 2.1, 2.2, 2.2, 2.3, 2.3 24,
£ a0k . ®e (Moderate and 2.4, 2.5 2.5 2.6 2.8 3.1, 3.5 3.6
T L minimal) 3.9
= e’ o o . No lesion 2.3, 2.4, 2.5
= . :
< . . 1.1, 1.3, 1.3 1.4, 1.4, 1.4 1.5 1.5,
£ . . Op type 1.5 1.8 1.8 2.2 2.4 3.4
bt ® . : |
e, Bilateral Pleural 15 9 5.1, 2.4, 2.6, 2.7
=]
E . °®e Emphysema ‘1.0
e o
2.2, 2.3, 2.4, 2.5 2.6, 3.0, 3.0, 3.0
@ [ ] y ’ ’ .Y, ’ ’ ’ ’
e Cancer |33,&6,&6
Lok ® ® Others | 2.4, 2.8, 2.9
Ly Obscure .7, 2.0, 2.4
20 40 60 80 100% - -
2% VC Gothics : Group III, Underline : Group II.
ot =_Group m Fig. 6. Relation between Air Velocity Index
Fig. 5. Relation between 27 MBC and and Ratio of Ventricular Weight
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Table 5. Number of ECG Findings in Each Group

Number of ECG findings

Group

5~6

0 | 1~4 ‘
I } 19 709 8 30% 0 0y
1 3 0
I ! } 25 } 50 } 25
il | 2 3

HEREEL, TR Vi~V e Ehi@msois,
CNRODOFRZED L) CHAGHEDL DAL AT
DWW, &A% Milnor!® » Goldman!V ¢ criteria |= 3
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Fig. 7. Relation between RV TLC and
Ratio of Ventricular Weight
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Table 8.
between Type I and Type Op

Comparison of Back Ground Factors

OB sAaAE B15

Table 6. Correlation between Anatomical
and ECG Findings

o — - 7*/\}1:.;';&?(%17’ E;(imr’/
i J tomica

o Feofmame 0 Mneine RvEC

RV, >7 mm 24 50% 2/12 179
RV,+SV;>10.5mm 5/10 50 5/12 41
RSV, >10 3/4 75 3/12 25
VAT 0.03""~0.05" 34 75 . 3/12 25
Rs or qR pattern V, 3;3 100 3/12 25
R’>10 mm =
RBBB R’ < 10 mm 34 75 3/12 25
R/S V;<1.0 4/6 67 4/12 33
RAD 130~ 56 82 512 41
T negative V,~V, 5/10 50 5/12 41
Py, 111 >2.5mm 35 60 3/12 25
S pattern ! 0/0 0 0/12 0
Table 7. Positive Rate of RVH when Miluor's

or Goldman’s Criteria is Applied

i Nuomfber Anatomical RVH +
T e P S S
Mior 8 6 % 15
Goldman " 0 ‘ 8

3 | 3 ‘1m’
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Duration from

| Years of age becoming these |

| Vital capacity

! (average) types to death | (average)
More than Presumed to
Type I* ?25'27 y). ! 2~14 vears be about
AR (more than5y.) 1, 000 cc
28~54y. 2-9y. 600~1,700 cc .
Type Op | ‘@g.0y.) | (5.6v.) (1,180 cc)

* Nearly the same as Far advanced cases by NTA c]assiﬁ-catio;

A=Y Ik BEEMA 10~15% %
DI L' FE 2B L, 23 Fulton ot
BIZHTIED LD DTS
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Obstructive
changes

Obscure

** The cases who received thoracoplasty of more than 6 ribbs or pneumo-

nectomy, more than 1 year ago.
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