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We reviewed the records of all patients entering the Hyper-
tension Clinic in 1974. One hundred sixteen met the criteria for
hypertension and had a routine chest roentgenogram and/or
ECG obtained for the evaluation of hypertension. Routine chest
films and ECGs led to therapeutic or diagnostic interventions in
only two instances, were not useful as baseline examinations,
were never used for prognostic purposes, and not once
influenced hypertensive management. We conclude that the
value of routine chest roentgenograms and ECGs cannot be
defended on the basis of their contribution to the workup of
hypertension.
(Arch Intern Med 138:1211-1213, 1978)

An estimated 17% of the American adult population have
A blood pressures exceeding 160/95 mm Hg.' Studies
have demonstrated the increased morbidity and mortality
associated with hypertension2 as well as the efficacy of
treatment.' * For these millions of patients, a goal should
be the development of a simple, economical method for
evaluation of hypertension at the time treatment is
started. The Joint National Committee on Detection, Eval¬
uation, and Treatment of High Blood Pressure has recom¬
mended that the hypertensive evaluation be confined to

See also editorial p 1207.

defining the severity of the hypertensive condition and
identifying its complications and associated risk factors
with limited efforts being made to identify secondary
causes.5 The Committee recommends a routine ECG for the
hypertensive workup,5 while textbooks of medicine*; and
journal reviews of hypertension8 ö suggest a routine chest
roentgenogram as well.
We reviewed medical records of hypertensive patients to

determine the benefits and costs of the routine ECG and
chest roentgenogram in the evaluation of hypertension.

MATERIALS AND METHODS
All patients were seen for the first time in the Hypertension

Clinic of the Tucson Veterans Administration Hospital from Jan 1
to Dec 31, 1974. Patients meeting the following criteria were
selected for study: (1) were on antihypertensive therapy at the
time of entry into the Clinic or, if untreated, had a diastolic
pressure greater than 104 mm Hg (mean of three readings on at
least two screening visits); (2) had a chest roentgenogram and/or
ECG done as part of a routine hypertensive evaluation within two
months of entry into the Clinic. During 1974, 245 patients entered
the Clinic. Fifty-one of these did not meet our criteria for
hypertension. Seventy-eight additional patients had neither a
chest film nor an ECG or had the tests performed for reasons other
than evaluation of hypertension. The remaining 116 patients
formed the study group. These 116 patients had 109 routine ECGs
and 102 routine chest roentgenograms performed. The charts were
reviewed from the time of entry into the Hypertension Clinic untilthe last visit to the hospital before May 25, 1977.

RESULTS
There were 109 men and seven women studied. The

average age was 51.5 years. The mean blood pressure of the
69 patients being treated at the time of entry into the
Clinic was 146/95 mm Hg, while that of the 47 previously
untreated patients was 158/113 mm Hg. The mean follow-
up for the entire group was 25.4 months.
The major finding in each abnormal ECG is listed in

Table 1. The major finding of each chest film interpreted
as abnormal is listed in Table 2. In the chart review onlythree roentgenograms and two ECGs were found to have
been used by the medical personnel in making manage¬
ment decisions (Table 3).

COMMENT
There are several proposed reasons for routine chest

roentgenography and electrocardiography in the hyperten¬sive workup: (1) to screen for unsuspected abnormalities;
(2) to serve as a baseline for future measurements; (3) to
assess end organ damage and determine prognosis; and (4)
to assist in management. There are a number of objections
to these reasons apparent before examination of the
results of this study.
While routine electrocardiography and chest roentgen¬ography in the hypertensive population will detect left
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Table 1.—Electrocardiographic Abnormalities*
Abnormality No.

Nonspecific ST-T wave abnormalities 19
Left ventricular hypertrophy 11
Old myocardial infarction 6
Left-axisdeviation_5
Right bundle-branch block 3
Premature ventricular beats 3
Premature atrial beats 2
Short PR interval 2
Blfasclcular block 1

Diphasic P waves 1

Total abnormal/total examined 53/109

•Records were classified according to the major abnormality noted.

Table 2.—Chest Roentgenogram Abnormalities*

Abnormality No.
Granulomatous disease 6
Calcified or dilated, tortuous aorta 5
Fibrosis 3
Pleural thickening or calcification 3
Emphysema 2
Nodule 2
Cardiomegaly
Possible ventricular aneurysm
Surgical changes
Total abnormal/total examined 24/102

*Films were classified according to the major abnormality noted.

Table 3.—Routine Chest Roentgenograms and Electrocardiograms Used In Management
Interpretation of Initial 1974 Examination Management Decision

Chest Film ECG Test or Examination Results
Skin: positive for histoplasmosis and coc-

cidioidomycosis; sputum:
no pathogens; subsequent chest
films: no change

Diagnosis
Inactive granulomatous
disease

Treatment
Multiple nodules lower
lobes; no previous
film available

1976 film: new pulmonary noduleNormal Thoracotomy with re¬
section of coccid-
ioidal nodule

Normal PPD: positive No antituberculous
therapy on basis of
negative film

Nonspecific ST-T ab¬
normalities

Atrial flutter and dyspnea 2 mo
later; new ST depressions on

postconversion tracing

Myocardial infarction con¬
firmed by enzyme mea¬
surements

Normal Chest pain 6 wk later; T wave changes Myocardial ischemia

ventricular hypertrophy and cardiac enlargement, which
may be difficult to diagnose clinically, other conditions
related to hypertension, such as congestive heart failure,
coarctation of the aorta, and important arrhythmias should
be recognized or at least suspected after a history is taken
and physical examination performed. Reversible abnor¬
malities unrelated to hypertension will only rarely be
uncovered by routine chest roentgenography,'" and physi¬
cians rarely act on abnormalities reported from routine
screening procedures."1-' In any case, if chest films or
ECGs are ordered to screen for abnormalities unrelated to
hypertension, the studies are not part of the workup for
hypertension.
We found no published evidence that routine chest films

and ECGs performed for evaluation of hypertension have
value as baseline measurements.
Several studies have shown the bad prognosis associated

with the appearance of left ventricular hypertrophy and
cardiac enlargement.-'" The value of these findings is
limited, however. The criteria for left ventricular hyper¬
trophy correlate only moderately well with autopsy find¬
ings"; commonly employed methods for determining
cardiomegaly by chest film are even less reliable.13
Furthermore, the outcome of hypertension is improved by
therapy regardless of preexisting cardiovascular abnor¬
malities.'"
Finally, the argument is offered that the presence of end

organ damage as suggested by left ventricular hyper¬
trophy and cardiomegaly dictates aggressive therapy. The
VA Cooperative Study has shown that the effectiveness of
treatment is related to the level of the blood pressure and
not to the degree of end organ involvement.'" The absence
of end organ involvement is not protective against the

catastrophic consequences of hypertension.17 High blood
pressure, and not associated complications, should be the
determinant of therapy. One instance in which end organ
damage may influence management is in the mild hyper¬
tensive with a diastolic pressure of 90 to 105 mm Hg*;
however, additional controlled trials are needed to confirm
this hypothesis.
Routine chest roentgenograms and ECGs were not valu¬

able in the workup of hypertension in the present study.
One half of the ECGs (Table 1) and one fourth of the chest
roentgenograms (Table 2) were abnormal. However, many
of these abnormalities were nonspecific, and in only two
instances (patients 1 and 3, Table 3) did abnormalities lead
to immediate management decisions. Patient 1 had
multiple pulmonary nodules, an abnormality that did not
prove to be important to his general healtb and was not
related to his hypertension. Had Patient 3 not had a chest
roentgenogram, it would have been ordered when his PPD
skin test was reported as positive.
Three tests (on patients 2, 4, and 5, Table 3) initially

seemed useful as baseline examinations. Close inspection,
however, casts doubt on their utility. Patients 4 and 5 had
greatly abnormal ECGs and complaints suggestive of
cardiac dysfunction and would probably have been
managed identically without the baseline tracings. The
pulmonary nodule in patient 2, a middle-aged male smoker,
would have justified an aggressive approach regardless of
the findings in his baseline film. For these patients, clinical
data and current ECGs and chest films rather than
comparisons with earlier studies were the important deter¬
minants of management.
The results of the initial chest roentgenogram and ECG

were not once used in making a prognostic statement in
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the charts.
Finally, no chart showed that antihypertensive therapy

was influenced by the results of the routine examinations.
All the patients were treated promptly with the goal of
reducing their diastolic pressures to less than 90 mm Hg.
It is unlikely that a longer follow-up period would show a

greater degree of usefulness of these routine initial
procedures. This population is subjected to a large number
of studies. The 1974 examinations will be progressively
replaced by additional studies and are unlikely to be
referred to again. Another possible factor contributing to
the low value of the tests is that hypertensive patients with
severe cardiac, neurologic, or renal complications tend to be
observed in other specialty clinics. Routine studies in these

high risk groups may be more useful. Also, the reasoning
behind clinical decisions is not always written in charts.
The results of routine tests may have played a more
important role than is evident.
Our experience leads us to conclude that the value of

routine chest roentgenograms and ECGs cannot be
defended on the basis of their contribution to the workup
of hypertension. At the University of Arizona Health
Sciences Center in 1977, chest films with posteroanterior
and lateral views with interpretation cost $25, and an ECG
with interpretation costs $20. If these examinations were
eliminated from the routine hypertensive workup $45
million would be saved in every million hypertensive
evaluations.
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