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S URGICAL treatment has been submitted by Peet and Isberg’ as a measure 
capable of arresting and sometimes reversing, in a significant percentage of 

cases, the progressive deteriorating course of arterial hypertension. This opinion 
has been founded on the results of a long-term study of a large group of hyper- 
tensive patients treated by splanchnic resection. The operation of bilateral 
supradiaphragmatic splanchnicectomy and lower dorsal sympathetic ganglio- 
nectomy has been performed in more than 1,500 hypertensive patients at the 
University Hospital since November, 1933. 

The purpose of the present study has been to obtain information concerning 
the cardiac aspects in arterial hypertension and how these have been influenced 
by surgical treatment. In order that temporary benefits from the operation he 
eliminated before judgment was passed, the results in only those cases operated 
upon five to thirteen years ago have been considered. 

Studies of surgically treated hypertensive patients have suggested that thch 
operation has influenced the destiny of the heart in hypertension. It was first 
recognized in 1934 that significant improvement in abnormal electrocardiograms 
and definite reduction in heart size occurred in some cases following splanchni- 
ccctomy. These clinical phenomena were first reported in 1939 by Bradtn and 
Kahn,’ associates of Peet. In 1940, the results in 3.50 consecutive, surgically 
treated cases were evaluated by Peet, Woods, and Braden,$ and again it was 
pointed out that cardiac enlargement and abnormal electrocardiograms wcrc’ 
sometimes beneficially improved after operation. Othersi* have recently con- 
firmed the effect of sympathectomy on the electrocardiogram in hypertension 

Each of the foregoing reports dealt with patients who could be folknvcd 
only for a relatively short period of time. Electrocardiograms and heart size, 
were reported as improved in cases followed only six months and longer. ‘I’ll(~ 
present study is concerned entirely with the prolonged effects of splanchni- 
cectomy : all patients have been followed from tive to twelve years since operation 

MATERIAL 

Between November, 1933, and December, 1941, 720 cases of arterial hyper,. 
tension were surgically treated. The operative procedure consisted of bilateral 
resection of the greater, lesser, and least splanchnic nerves, and excision of thi, 
eighth, ninth, tenth, eleventh, and twelfth thoracir sympathetic ganglia. ln 
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the early operations, in addition to the splanchnic nerves, only the lower three 
dorsal ganglia were removed. The operative mortality was 3.2 per cent. Dur- 
ing the eight years, 162 cases of malignant hypertension were operated upon, and 
when these are excluded, the operative mortality for the series is 1.6 per cent. 

Adequate preoperative and postoperative information with respect to cardiac 
status has been obtained in 384 cases. Both an electrocardiogram and teIe- 
roentgenogram were procured in each of the 384 patients prior to operation; 
physical examinations were performed both in the departments of internal medi- 
cine and neurosurgery. Thus, a definite diagnosis concerning whether or not 
organic heart disease complicated the hypertension could be made in each in- 
stance. The cases of malignant hypertension, surgically treated during the 
same years, are not included in this study; the diagnosis of malignant hyperten- 
sion was made only in those patients who showed definite papilledema of 1 
diopter or more and a recent, rapidly progressive, downhill clinical course. It 

is felt that malignant hypertension is a distinct disease entity in itself, and a study 
of this disease will be reported separately.‘j 

FINDINGS 

Survival Rates.-Of the 384 cases of arterial hypertension in this series, 257 
had definite organic heart disease prior to operation, confirmed by an abnormal 
electrocardiogram or teleroentgenogram showing cardiac enlargement or both. 
Of these patients with hypertensive heart disease, 60 per cent were alive five 
to twelve years postoperatively (Table I). Of the 127 hypertensive patients 
with normal hearts, 93 per cent were alive five to twelve years after operation. 
The five-to-twelve-year survival rate for the entire series of 384 is 71 per cent. 

The fifty-nine persons who had sustained a cerebral accident in addition to 
having hypertensive heart disease prior to operation have a considerably lower 
survival rate than those with cardiac involvement and no cerebrovascular com- 
plication. Only 46 per cent of the former were living after five to twelve post- 
operative years, while 64 per cent of the latter were living. 

TABLE I. SURVIVAL RATES INTHREE HUNDRED EIGHTY-FOIJRCASESOF HYPERTENSION 

PREOPERATIVE STATUS CASES DEATHS s-TO-12 YEAR SURVIVALS 
-___ -- 

Normal heart 127 9 118 (93%) 
--- 

Organic heart disease 198 71 127 (64%) 
-- ~- --- 

Heart disease plus cerebrovascular disease 
(60%) 

59 32 27 (46%) 

Totals 384 112 272 (71%) 

The Electrocardiogram.-An electrocardiogram was considered abnormal 
only when one or more of the following findings was present: (1) definite left 



ISl{EKG AND PEET: SUPRADIAPHRAGMATIC SPIANCHSICECTOM’ M? 

axis deviation (R 1 + $ = 25 mm. or more) ; (2) inversion of T waves in Lead 1. 
in Leads I and I I, or in Leads II and III ; (3) bundle branch block; and (4) evi- 
dences of previous myocardial infarction. 

An abnormal electrocardiogram was considered “significantly improved” 
ilvc years and more after operation only when: (1) inverted T waves returned to 
an upright configuration with an amplitude of 1 mm. or more, or (2) 30” change 
of electrical axis toward normal occurred with reduction of 8 mm. or more in the 
value of RI + Ss. An electrocardiogram with both abnormal T waves and left 
axis deviation was considered “improved” when either one of these criteria was 
fulfilled. 

A postoperative electrocardiogram was considered to be “worse” when any 
one of the following appeared: (1) 1 mm. or more depression of a previou+ 
upright or flat T wave in Lead I or II; (2) a 30” change of electrical axis toward 
abnormal, with increase of 8 mm. or more in the value of RI + Ss; (3) evidences 
of myocardial infarction; and (4) bundle branch block. 

Two hundred nineteen patients had abnormal preoperative electrocardio- 
grams; 60 per cent of these persons were still living five to twelve years post- 
operatively. Of the 165 hypertensive patients with normal electrocardiograms. 
85.5 per cent were alive five years and more after operation. 

Table II enumerates the incidence of the various electrocardiographic ab- 
normalities in this series, the subsequent deaths with each abnormality, and the 
electrocardiographic status of the living patients five years and more after 
operation. It is seen that patients with inverted T waves in both Leads I and I I 
have the highest death rate; but when these patients survive five years and more 
their tracings are likely to be “significantly improved.” 

One hundied eighty-four living patients had recent electrocardiograms taken, 
five to twelve years after operation (Table III). Of the eighty-three who had 
abnormal tracings prior to operation, 41 per cent now show “significant improvtt- 
ment,” 55.4 per cent show no change, and 3.6 per cent have progressed to worse 
changes. All patients who had sustained a coronary occlusion or were ever given 
digitalis were automatically excluded from the “significantly improved” classi- 
fication. 

Of the 101 patients whose electrocardiograms were normal preoperatively. 
94 per cent have maintained an unchanged, normal tracing during the long post- 
operative period; in 6 per cent the tracing have become abnormal. Six series 
of electrocardiograms are shown in Figs. 1, 2, 3, 4, 5, and 6, All were abnormal 
before operation and improved notably after operation. 

There is a definite correlation between postoperative improvement in the 
electrocardiogram and postoperative reduction in blood pressure. Of the thirty- 
four patients who had an abnormal preoperative electrocardiogram and who have 
maintained a “significantly improved” tracing for five years and more after 
operation, six have maintained normal blood pressure levels (14Oj90 or less), 
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and twenty-six have maintained a significant reduction of 15 mm. or more 
diastolic pressure during the postoperative period. Only two patients with 
improved electrocardiograms showed no improvement in diastolic pressure 
(Table IV). 

TABLE II. THE ELECTROCARDIOGRAM IN THREE HUNDRED EIGHTY-FOUR 
HYPERTENSIVE PATIENTS 

I I 
PREOPERATIVE STATUS CASES DEATHS 

-______--__- --_ 

Normal ECG 16.5 24 

Abnormal ECG 219 88 
-- 

I I 

_____--- 
Inverted T1 18 6 

Inverted TI and TP 1 54 / 27 

Inverted Tz and Tz 
_---___--- 

Definite L.A.D. 

Both inverted T 
waves and definite 75 37 
L.A.D. 

- ______ 
Bundle branch block 5 2 

Evidences of pre- 
vious myocardial 

I I 

11 3 
infarction 

_. 

_. 

-. 

-. 

-. 

-. 

-. 

_. 

-. 

CASES 
LIVING 

__- 

141 
-__- 

131 
__- 

12 

27 
__- 

11 

32 
__- 

38 

__I 
3 

-__ 

8 

PATIENTS ALIVE FIVE TO TWELVE 

-. 

-_ 

-_ 

-. 

-. 

-- 

-. 

YEARS POSTOPERATIVELY 
-- 

SIGNIFICANT NO SIG- 
IMPROVE- NIFICANT WORSE 

MENTINECG CHANGE 

-__~~__-- 

- 95 6 
__I__I-__- 

34 46 3 
__--__ 
4 3 0 

13 4 0 
-_-__--~__- 

2 3 1 
--__--I__ 

2 18 2 
__--__ __-- 

13 9 0 

__----~_____ 
0 3 0 

--__- I_- 

0 6 

I I 

0 

-- 

_- 

_- 

-- 

_- 

-_ 

_^ 

NO FOL- 
LOW-UP 

ECG 

40 

48 

5 

10 

5 
-__- 

10 

16 

0 

I - 
2 

TABLE III. THE INFLUENCE OF SURGICAL TREATMENT ON THE ELECTROCARDIOGRAMS OF ONE 
HUNDREDEIGHTY-FOUR PATIENTS FIVE TO TWELVE YEARS AFTER OPERATION 

POSTOPERATIVE STATUS 

___- _I_-__-- 
PREOPERATIVE 

STATUS CASES SIGNIFICANTLY NO SIGNIFICANT 
IMPROVED CHANGE WORSE 

__--- __-- --___--- _____- ---__ __-- 

Normal ECG 101 -- 95 (94%) 6 (6% 
-- _-___-- .-- -~___ 

Abnormal ECG 83 34 (41%) 46 (55.4%) 3 (3.6%) 

None of the electrocardiographic abnormalities which occurred in this 
series can be considered a contraindication to surgical treatment. The death 
rate in the presence of any one of the abnormalities is not so great as to render 
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Fig, l.-Case 1. A, (April 11, 1939) preoperative 

EGG; left axis deviation and inverted T  waves in Lead 
I. Splanchnicectomy was performed on April 15, 1939. 
B. (Oct. 18, 1939) six months postoperative; T  waves 
in Lead I are now upright. C, May 9, 1940. D, (April 
13. 1944) five years postoperative; upright T  waves 
maintained in Lead I, and left axis deviation is less 
marked t ban in preoperative tracing. 

Fig. Z.--Case 2. A. (Oct. 18, 1940) prc”oW?rativn 
ECG; definite left axis deviation, inverted T  waves in 
Lead I. and flat T  waves in Lead II. Splanchnicr?ctomy 
was performed on Oct. 24. 1940. R. (April 3. 1441 1 six 
months postoperative; T  waves in Lead I WV less dt’apiy 
inverted than previously. C, (Sept. 1, 1944) four years 
postoperative; shows almost complrtr mtrogrt ssion of 
the 1940 ECG changes; T  waves are now normal and 
the slight axis deviation is within normal limit,s. 
D, (Sept. 27. 1%~) five years postop~~rati~f* ! , : I  ‘I ; W- 
mains within normal limits. 

Fig. 3.-Case 3. A, (Nov. 22, 1934) preoperative 
ECG; definite left axis deviation and inverted T  waves 

in Lead I. Splanchnicectomy was performed on Dec. 
3, 1934. B, (Sept. 28, 1937) three years postopera- 
tive: slight left axis deviation and upright T  waves in 
Lead I. C. Aug. 25, 1938. D, (Aug. 27, 1940) six 
years postoperative: normal ECG. The Q-T interval 
of the last two tracings is not abnormally long when 
compared to the heart rate which was 58 per minute. 

Fig. 4.-Case 4. A, (April 2, 1940) preoperative 
ECG; flat T  waves in Lead I and slight inversion of T  
waves in Leads II and III. Splanchniccc1 omy was 
performed on April 11, 1940. B, (50,. 6. 1940) six 
months postoperative; slight inversion of 7’ waves in 
Leads II and III. C, (July 26, 194.51 fiv<i y~rs post- 
operative: normal ECG. 
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Fig. 5.-Case 5. A. (March 1, 1937) preoperative 
ECG; left axis deviation and inverted T waves in Leads 
I and II. Splanchnicectomy was performed on March 
6. 1937. B, (Sept. 8. 1938) eighteen months postoper- 
ative: T waves are now normal, C, (Aug. 7, 1946) 
normal T waves have been maintained for nine years 
since operation. 

Fig. 6.-C&e 6. A, (Aug. 4, 1938) preoperative 
ECG; deflnite left axis deviation with depressed RS-T 
segments and inverted T waves in Leads I and II. 
Splanchnicectomy was performed on Aug. 18, j1938. 
B, (April 11, 1939) eight months postoperative: T 
waves are now upright in Leads I and II. C, (Aug. 9, 
1946) eight years postoperative: ECG is within 
normal limits; T waves are upright and axis devia- 
tion is no longer outside normal limits. 

splanchnic resection futile, and each of the abnormalities, except bundle branch 
block and previous myocardial infarction, potentially may be significantly 
improved following operation. 

Heart S&.-Heart size in this series has been followed by serial teleroent- 
genograms taken before and after splanchnic resection. The prediction tables of 
Hodges, P. C., and Eyster’ for frontal area, and the prediction tables of Hodges, 
F. J., and Eysters for transverse diameter have been used. Table V lists the 
criteria for determining relative extent of cardiac enlargement on the basis of 
the per cent variation from predicted normal. 

TABLE IV. CORRELATIONOFPOSTOPERATIVE ECG CHANGE WITH POSTOPERATIVE BLOOD PRES 
SURE CHANGE IN EIGHTY-THREE PATIENTS WHO HAD ABNORMAL ECG PREOPERATIVELY 

POSTOPERATIVE BLOOD PRESSURE 

POSTOPERATIVE 
ECG CASES 

-___ 

1.5 MM.ORMORE 
REDUCEDTO REDUCTION IN NO CHANGEOR 

NORMAL DIASTOLIC WORSE 
PRESSURE 

Significant improve- 34 6 26 2 
ment 

--__II_ -.-- 

No significant change 46 2 28 16 
- ___-I__-- . ..___ ~_---__ - -- _I___ 

Worse 3 0 0 3 
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Zn order for a postoperative teleroentgenogram to be considered as den]- 
onstrating “significant decrease” in heart size from the preoperative state, there 
must have occurred a 10 per cent or more decrease in frontal area or transverse 
diameter variation and change to the next category toward normal, according to 
Table V. The criterion for “significant increase” is that a 10 per cent or nyort’ 
increase in frontal area or transverse diameter variation has occurred. 

TABLE V. C'RITERIA FOR DETERMINING EXTENT OF CARDIAC ENI,ARCIEJ~ENI- 
I_--.--~- -.. -- ._~. 

I VAXIATIOY FRO11 PREUICTkD NORM.ZI. 

j-------- --~~~-- ~~ . . -.~ _~- .-. 
HEART SIZI' I 

1 CARDIAC.4REh l'RAZS\'ERSB D1AMF:Tk.K 

I-pper limit of normal + 10% + 10% 
-l__l_ I_-_~.~_---- 
Slight cardiac enlargement 11% to 20% : 11% to 20% 
l_____l- __--__-__ 
Moderate cardiac enlargement I 21y?Jto50% 

~-----~‘--- 
21% to 50% 

----_~_,-._---.- _-_. - 
Marked cardiac enlargemeht Greater than SO% Greater than SO${, 

Cardiac enlargement was present in 177 cases, or 43 per cent of the set-&. 
Of the hypertensive subjects in whom an enlarged heart was demonstrated. 50 
per cent did not survive five to twelve years after the operation. It is seen that 
in hypertensive heart disease, patients with cardiac enlargement have a somewhat 
poorer prognosis than those with an abnormal electrocardiogram. Of those v,.ith 
normal sized hearts, 88.4 per cent were living (Table VI). 

TABLE VI. HEART SIZE IN THREE HUNDRED EIGHTY-FOUR HYPERTIINSIVE pATIES7.5 

Cardiac enlarge- 
ment 

Slight cardiac 
enlargement 

83 

Moderate cardiac 76 
enlargement 

Marked cardiac ) 18 
enlargement 

ZZ 
I 

I 

PREOPERATIVE ' 
STATUS CASES 

/ 
Normal heart size / 207 

- _ .- ___I_-_ -- ---_ .: 
PATIENTS ALIVE 5 TO i3 YI?ARS POSTOPERATl\‘EI,~ 

DEATHS SIGNIFICANT 

I 
HEART SIZE 

24 18.3 I - 123 10 ,3 I 
- __- I--_ --__- .-.. ~. ~- ~. I_~-__i 

88 89 25 j 26 : 6 .<l 
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Teleroentgenograms were recently obtained in 190 living patients five to 
twelve years after operation. Of the fifty-seven patients with preoperative 
cardiac enlargement, significant decrease in heart size was demonstrated in 44 per 
cent, 45.6 per cent showed no change, and in 10.4 per cent, further increase in 
size had occurred (Table VII). Serial teleroentgenograms of four patients whose 
heart size decreased significantly after operation are shown in Figs. 7, 8, 9, 
and 10. 

TABLE VII. THE INFLUENCE OF SURGICAL TREATMENT ON HEART SIZE, MEASURED ON TELE- 
ROENTGENOGRAMSOF ONE HUNDRED NINETY PATIENTSFIVE TO TWELVE YEARS 

AFTER OPERATION 

I I 
POSTOPERATIVE STATUS 

I I-- l I 
PREOPERATIVE STATUS CASES SIGNIFICANT SIGNIFICANT 

DECREASE IN NO CHANGE INCREASE IN 
HEART SIZE HEART SIZE 

______ -__II__- 

Normal heart size 133 123 (92.5%) 10 (7.5%) 
------ 
Cardiac enlargement 57 2.5 (44%) - 26 (45.6%) 6 (10.4%) - 

Of the 133 patients with normal heart size prior to operation, 92.5 per cent 
maintained an unchanged normal status for five years and more. Cardiac en- 
largement occurred during the long postoperative period in 7.5 per cent of those 
who had hearts of normal size before splanchnic resection. 

It appears that reduction in blood pressure is necessary in order for a signifi- 
cant decrease in heart size to occur. In all twenty-six persons in whom definite 
decrease in heart size was demonstrated, blood pressure levels have either been 
reduced to within normal range, or a significant reduction of 15 mm. or more 
in diastolic pressure has been maintained (Table VIII). 

TABLE VIII. CORRELATION OF POSTOPERATIVE HEART SIZE CHANGE WITH POSTOPERATIVE 
BLOOD PRESSURECHANGEINFIFTY-SEVEN PATIENTS WHO HAD 

PREOPERATIVE C.4RDiAc ENLARGEMENT 

POSTOPERATIVE BLOOD PRESSURE 
__--- ___-____ -__-- 

POSTOPERATIVE HEART SIZE CASES 15 MM.ORMORE 
REDUCEDTO REDUCTION IN NOCHANGE OR 

NORMAL DIASTOLIC *PRESSURE WORSE 
_______--__-I_~_I_ - 

Significant decrease in size 2.5 5 20 0 

No change 

Increase in heart size 
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Splanchnic resection has nothing to offer the hypertensive patient with 
marked cardiac enlargement. When the variation above the predicted normal 
is greater than 50 per cent for area or transverse diameter, the outlook is gravtk, 
and it cannot be influenced by splanchnicectomy. Of the eighteen patients w,ho 
had marked cardiac enlargement, only one has survivetl five years. 

Cardbuc S3~mptoms.-One oi more of the cardiac symptoms of exertional 
dyspnea, paroxysmal nocturnal dyspnea, palpitation, swollen ankles, and angina1 
seizures were present in 54 per cent of the series. Eighty-five per cent of the 
patients complaining of cardiac symptoms had definite organic heart disease, 
confirmed by an abnormal electrocardiogram, by a teleroentgenogram shelving 
cardiac enlargement, or by both. 

Of 162 patients who complained of exertional dyspnea, 100 had definitely 
eniarged hearts. Of the patients with exertional dyspnea, 38.3 per cent did 
not have cardiac enlargement (Table IX). 

Fifty-nine per cent of the patients with cardiac complaints have survivrd 
five to twelve postoperative years. Of the 124 persons who had preoperative 
symptoms and who were still living, 60 per cent were improved, 37 per crnt 
have obtained no relief, and 3 per cent were worse. 

The patient with paroxysmal nocturnal dyspnea has very little to gain from 
surgical treatment of his hypertension. There were twenty-four cases with this 
complaint, and only three survived five years or more. Each of the tisenty- 
four cases had an abnormal electrocardiogram and all but one also had cardiac 
enlargement. 

Sixty-eight patients complained of characteristic angina1 seizures, and 84 
per cent of these had organic heart disease, confirmed by abnormal electro- 
cardiogram or cardiac enlargement by teleroentgenogram or both. Sixty-two 
per cent of the patients with angina survived five to twelve years, and more than 
one-half of those still living have obtained definite relief from the seizures. 
Fourteen Fatients have been completely relieved of angina for five years or more 
since splanchnic resection. 

Of the 174 hypertensives who had no cardiac complaints, 85 per cent: are 
still living. Ninety-three per cent stiI1 have no cardiac symptoms, while 7 per 
cent have developed symptoms during the long postoperative period. 

Physical Signs.-Abnormal cardiac physical signs were present in 160 
patients, or 24 per cent of the series, and 84 per cent of these had confirrnetl 
organic heart disease (Table X). 

Fifty-eight per cent of patients with a systolic murmur and 60.6 per cent 
of patients with an accentuated aortic second sound were living five to twelve 
years after operation. This approximates the overall 60 per cent survival rate 
of the group with hypertensive heart disease. 

Only 23.3 per cent of the patients with gallop rhythm and 33.2 per cent of 
those with an accentuated pulmonic second sound have lived five to twelve 1 ears 
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following operation. Although splanchnic resection offers only a slim chance for 
prolonged survival to these patients, the presence of either one of these two 
signs does not contraindicate operation. 

Congestive Heart Failure.-Sixteen patients in congestive heart failure were 
digitalized prior to splanchnicectomy. Only five of these patients were living 
after five years or more. One patient died on the day following operation. 

The hypertensive cardiac patient who requires digitalization has a grave 
outlook. But since such a patient stands one chance in three for prolonged sur- 
vival following splanchnic resection, he should not be denied the operation once 
he is properly digitalized. 

Coronary Occlusion.-Eleven patients who had had a coronary occlusion with 
myocardial infarction were subsequently treated by splanchnicectomy for 
their hypertensive disease. Eight of these persons were still living five to nine 
years after operation. The three deaths each resulted from a subsequent cor- 
onary occlusion, one to four years after operation. 

This prolonged survival of 72.7 per cent of the hypertensive patients who had 
also had a coronary occlusion should lead one to consider seriously splanchni- 
cectomy in hypertensive patients six to twelve months following a coronary 
occlusion. 

Coronary occlusion has occurred in twenty-four patients out of the entire 
series from three months to eleven months after operation. Six have survived 
myocardial infarction, and were still living five to ten years after splanchnic 
resection. It has been the cause of death in eighteen cases; 17 per cent of th 
112 deaths in this series have resulted from coronary occlusion. Goldring and 
Chasiss have compiled the causes of death in patients with hypertensive disease 
as reported by various authors, and coronary thrombosis accounted for 13.6 
per cent of the total deaths in six different series. 

Of the twenty-four cases who sustained a coronary occlusion subsequent to 
splanchnicectomy, twenty had both an abnormal electrocardiogram and cardiac 
enlargement before operation. Five had angina1 seizures preoperatively, and 
in four patients gallop rhythm was present prior to splanchnic resection. 

DISCUSSION 

The study of cardiac aspects in 384 cases of arterial hypertension treated by 
splanchnic resection five to thirteen years ago have revealed the following: 

1. Sixty per cent of patients with hypertensive heart disease were still 
living five to twelve years after splanchnicectomy. 

2. Ninety-three per cent of hypertensive patients with normal hearts were 
still living five to twelve years after operation. 

3. Patients whose electrocardiograms show inverted T waves in both 
Leads I and II, or both definite left axis deviation and abnormal T waves, have 
a 50 per cent chance for prolonged survival following splanchnicectomy. 
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4. Of the patients still alive, 41 per cent of those with abnormal preoper:i- 
tive electrocardiograms recently showed significant improvement in their tracings 
five years or more after operation, and 44 per cent of those with preoperative car 
disc enlargement recently showed significant decrease in heart size. 

5. Practically all patients who have shown improvement in electrocardi- 
ogram or decrease in heart size have maintained a significant reduction in bloorl 
pressure. 

6. Fifty per cent of hypertensive patients in whom an enlarged heart was 
demonstrated have not survived five to twelve years. 

7. Splanchnic resection is of no avail in cases of marked cardiac enlargcl- 
ment with a variation greater than 50 per cent of predicted normal for front al 
area or transverse diameter. 

8. The patient with paroxysmal nocturnal dyspnea has little chance f<>r. 
benefit from splanchnic resection; only 12.5 per cent survived five years or more. 

0. Angina1 seizures were frequently relieved following splanchnicectomy. 

10. Of patients with gallop rhythm prior to operation, 23.3 per crnt have 
survived five years or more. 

11. The hypertensive patient in congestive heart failure which requires 
digitalization preparatory to splanchnicectomy stands one chance in three f’or 
prolonged survival following operation. 

12. Eight out of eleven hypertensive patients who had had a coronary 
occlusion and were subsequently treated with splanchnic resection were still 
living five to nine years after operation. 

Canabal and associateslo have recently supplied valuable information 
concerning the spontaneous evolution of the electrocardiogram in hypertension. 
They reported on a control series of fifty cases of hypertension with elertro- 
cardiograms taken over a period of five years or more. They found that in 
10 per cent of the cases there was questionable-to-slight improvement of t.hc> 
electrocardiogram; that in 40 per cent, the tracings remained unchangecl; and 
that in 50 per cent, they became worse. The spontaneous trend of the electro- 
cardiogram in hypertension is to become worse as time goes on. 

When one compares this control group with the eighty-three hypertensive 
patients who had abnormal electrocardiograms prior to splanchnic resection, and 
of whom 41 per cent showed significant improvement in their tracings five to 
twelve years later, and of whom only 3.6 per cent developed more serious electro- 
cardiographic changes, then one may justifiably state that splanchnicectomy has 
beneficially influenced the destiny of the hypertensive patients with abnormal 
electrocardiograms who have been fortunate enough to have lived fit-e vcaars 
and longer after operation. 

There were 127 hypertensive patients who showed no evidences of cardiac 
disease at the time of operation. Nine subsequently died, and eight, who were 
still living, have developed heart disease, confirmed by an abnormal electro- 
cardiogram or cardiac enlargement by teleroentgenoeram or by both. Of t-he 
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hypertensive patients with normal hearts prior to operation, 86.6 per cent wefe 
living and had maintained a normal cardiac status for five to twelve years; 
6.4 per cent were still living but had progressed to heart disease; and 7 per cent 
were dead. Has splanchnic resection significantly arrested progression to heart 
disease in hypertensive patients with normal hearts? Although the preceding 
figures appear appealingly good, no definite statement can as yet be made, for 
no appropriate control group is available for comparison. 

Has splanchnic resection prolonged the lives of patients with hypertensive 
heart disease? Again no definite statement can be made even though the statis- 
tics of this series evoke a sympathetic response. The literature is inadequate 
concerning the life history of hypertensive patients with organic heart disease, 
and no fair comparisons can be made. 

There are several reports in the literature on survival in hypertension, but 
in none are the hypertensive patients with heart disease separated from those 
with normal hearts. In Janeway’s’l series of 458 hypertensive patients, one- 
half of the men died within four years and one-half of the women within five 
years; by the tenth year, one-half of the remainder had died. Hamman12 had 
a 78 per cent mortality at the end of ten years. King and associates’s followed 
481 patients for ten to sixteen years, and the mortality was 73 per cent. In one- 
half of their cases, the discovery of hypertension was purely an incidental finding. 

Wagener and Keith’4 have presented a five-to-nine-year follow-up study of 
219 cases of arterial hypertension, and they have offered the series as a control 
for any specific form of therapy. Their cases are classified according to retinal 
changes; the incidence of heart disease in this series is not known. One hundred 
forty-six of their patients had malignant hypertension. The remaining seventy- 
three patients form a series comparable to the 384 patients presented in this 
paper. Of their hypertensive patients without papilledema, 24.6 per cent have 
survived five to nine years since the initial examination. Of the 384 hyperten- 
sives without papilledema in our series, 71 per cent have survived five to twelve 
years since operation. It appears that splanchnic resection may have bene- 
ficially influenced survival in hypertensive patients. 

SUMMARY 

This is a study of the cardiac aspects in 384 patients with arterial hyper- 
tension, treated surgically b+ the operation of bilateral supradiaphragmatic 
splanchnicectomy and lower dorsal sympathetic ganglionectomy. The findings 
suggest that this surgical treatment may have beneficially influenced the destiny 
of a significant percentage of hypertensive patients. 
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