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Deaths and Recurrent Ulcers.-The numbers and causes of
deaths were compared (Table VII). One early postoperative
death occurred after each operation. The total number of sub-
sequent deaths after vagotomy was higher than that after Polya
gastrectomy, but most of the deaths were from causes which
seemed unrelated to the type of operation. Recurrent ulcer,
proved at reoperation, was seen twice after partial gastrectomy
and once after vagotomy. Three further patients had been
suspected of recurrent ulceration after vagotomy. They were
subjected to reoperation at other hospitals, but the operative
findings were not available.

TABLE VII.-Causes of Death after Operation

Vagotomy No. Polya No.

Early postoperative .. 1* Early postoperative It
Carcinoma of stomach .. 1 Carcinoma of lung 3

,, ,, colon .. 1I Suicide. 1
larynx . I

PulmonarT tuberculosis.
41 Strk '7 I. .
Accident . 3
Unknown . I

Total .. .. 10 5

Pulmonary oedema. t Enterocolitis.

Disusion
Two main conclusions may be drawn from this study. The

first is that any difference between the symptomatic results of
the two operations is small. The second is that vagotomy with
gastrojejunostomy gives slightly better symptomatic results.
This suggests that vagotomy with gastrojejunostomy is margin-
ally better than the Polya gastrectomy in terms of alimentary
symptoms. A similar advantage for vagotomy was found in a
detailed haematological study of the patients in the present study
(Cox, Hutchison, and Wardrop, 1968).
The numbers of patients are small and definite conclusions

are difficult to achieve. However, the differences are generally
so slight that larger numbers would be unlikely to change the
overall evaluation. Other factors must be taken into account in
selecting the best operation. These include recurrent ulceration
and deaths, both of which show a slight advantage for the
Polya gastrectomy in the present investigation.

Many comparisons of different gastric operations have been
published but few are based on properly designed prospective
trials. One of the most distinguished contributions in this field
is the clinical trial in Leeds, in which three operations are under
study-vagotomy with* gastrojejunostomy, vagotomy with
antrectomy, and the Polya subtotal gastrectomy. Two years
after operation there were relatively small differences (Goligher,
Pulvertaft, and Watkinson, 1964), and the general pattern was
much the same three to six years after operation (Goligher,
Pulvertaft, and Franz, 1966). This accords with the findings
of the present study. In both series the incidence of dumping
symptoms is higher after gastrectomy and that of episodic
diarrhoea is higher after vagotomy.
The current trend in the surgery of duodenal ulcer is toward

operations which employ vagotomy as the principal feature
because it decreases secretion of acid without reducing the
capacity of the stomach. The main alternative, partial gastrec-
tomy, seems likely to give a higher incidence of symptomatic
discomforts. If this is accepted further trials are needed to
compare the relative merits of different operations based upon
vagotomy. Particular information is required on the choice of
drainage procedure, the place of antrectomy, and the need for
selective vagotomy.

Summay
A controlled trial of vagotomy with gastrojejunostomy and

partial gastrectomy for chronic duodenal ulcer has been con-
ducted since 1954. This paper reports and compares the
symptomatic results in patients operated on at least eight years
ago. In general, the differences are small but favour vagotomy.
Fullness after meals was more common after gastrectomy and
disturbed bowels more common after vagotomy.

It is a pleasure to thank all the surgeons who participated in this
trial, in particular Sir Charles Illingworth, in whose department it
was initiated, and Professor A. W. Kay, who gave invaluable advice
and encouragement throughout the present study.
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Non-tuberculous Constrictive. Pericarditis

B. P. HARROLD,* M.B., B.S., M.R.C.P.

Brt. med.JI., 1968, 1, 290-292

Constrictive pericarditis often occurs without a known cause.
Out-of 181 cases collected from the literature (Chambliss et al.,
1951; Kaltman et al., 1953; Hansen and Hansen, 1959;
Gimlette, 1959) only 46 were shown to be due to tuberculosis;
in 103 no cause could be found.

Reports of the association between rheumatoid arthritis and
pericardial constriction and between antecedent acute benign
serous pericarditis and constriction are still only a few. The
purpose of this report is to add to the literature two cases
of pericardial constriction which occurred after rheumatoid
arthritis and one after acute benign pericarditis.

Case 1

In October 1958 a previously healthy 53-year-old woman
developed pain and swelling in her hands, knees, and feet. The
E.S.R. was 29 mm. per hour and the differential agglutination titre

positive at a dilution of 1 in 128. No destructive changes were
seen in her joints radiologically. Treatment with corticosteroids
began in June 1959, aspirin, phenylbutazone, and hydroxychloro-
quine sulphate having previously failed. By August 1960 her
differential agglutination titre had risen to 1 in 2,048.

In January 1964 she had a spontaneous fracture of the left
fibula, thought to have been due to prolonged corticosteroid treat-
ment. In May she was found to have a lesser-curve gastric ulcer,
and in September she had a haematemesis. In December a second
minor haematemesis occurred. At this time the arthritis was active,
with swollen, red, warm finger-joints, and there was a well-marked
pericardial friction rub. She developed orthopnoea and sacral
oedema, and radiography demonstrated cardiomegaly and pleural
effusions. The electrocardiogram had low voltage and showed wide-
spread T-wave flattening. The E.S.R. rose to a maximum of
86 mm. per hour, and five L.E. preparations made on the serum
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were all positive. After three months' treatment she lost all clinical
signs of heart failure except for cardiomegaly. Her treatment
included diuretics, methylprednisolone 40 mg. weekly (as Depo-
Medrone) and nandrolone phenylpropionate (Durabolin) and
stanozolol (Stromba) as anabolic agents.

In April 1965 her health began to deteriorate, and in October
she was admitted to the Bristol Royal Infirmary. She was
Cushingoid, with marked venous engorgement in the neck, hepato-
megaly, ascites, and oedema of the legs and sacrum; her blood
pressure was 120/90, the pulse regular without pulsus paradoxus.
Her arthritis was not clinically active and there were no rheumatoid
subcutaneous nodules.
An electrocardiogram showed widespread T-wave flattening.

The chest radiograph showed cardiomegaly and pleural effusion but
no pericardial calcification. The radiological appearance of the joints
was typical of rheumatoid arthritis. Her haemoglobin was 12.3 g./
100 ml. and total white cell count 3,100, of which 2,100 were
polymorphonuclears. The E.S.R. was 49 mm., and L.E. cells were
found in each of the three preparations. There was no proteinuria,
and the serum proteins gave a normal electrophoretic pattern.
The mean right atrial pressure on cardiac catheterization was

10 mm. Hg (reference sternal angle) and there was a steep y
descent. There was a dip-and-plateau pattern to the right
ventricular pressure tracing.
At pericardiectomy on 7 December the pericardium was thickened

and adherent. The anterior and lateral parts of it were removed,
exposing a thin-walled heart which showed obvious improvement
in activity. The venous pressure fell, and for the first 24 hours
she made good progress, but early on the second postoperative day
she died.
At necropsy the presence of rheumatoid arthritis was confirmed

histologically, but no evidence was found of systemic lupus
erythematosus. The remaining pericardium was thick (up to 0.8 cm.)
and inflamed, and histological examination showed fibrous tissue
with areas of lymphocytic infiltration.

Case 2

This 59-year-old man had had slowly progressive rheumatoid
arthritis for 26 years, but was otherwise well until he noticed
increasing tiredness in February 1966. In March he was ill with
anterior chest pain, made worse by coughing and sometimes better
by changing his position. Later he developed ankle-swelling, and
in June was admitted to hospital with a left pleural effusion and
congestive heart failure. The pleural fluid was sterile but contained
many white blood cells, 60% of which were lymphocytes. In spite
of treatment for heart failure he continued to deteriorate. In August
he had ascites and marked jugular venous engorgement. From
February to September 1966 he had been taking prednisolone.

In October he was admitted to the Bristol Royal Infirmary with
oedema, tense ascites, and jugular venous engorgement which
increased on inspiration. The blood pressure was 90/75 and pulsus
paradoxus could not be felt at the wrist. The cardiac impulse
could not be felt and no pericardial friction noise was heard; a third
heart sound was present but there were no murmurs. He had
moderately severe rheumatoid arthritis, affecting hands, elbows,
knees, and feet, and subcutaneous rheumatoid nodules were observed
at both elbows. His arthritis was not apparently active, and he had
not had any exacerbation of arthritis during his present illness.
The latex fixation test was positive and the E.S.R. 45 mm. in

the first hour. The L.E. phenomenon was looked for twice but
not found. There was no proteinuria, and the blood urea was
38 mg./100 ml. The serum albumin was 2.6 g./100 ml., ai-globulin
0.3 g., a-globulin 0.5 g., Al-globulin 1.0 g., and y-globulin 1.7 g./
100 ml. Radiography of the chest (Fig. 1) showed that the pleural
effusion had resolved. The heart diameter was normal and was the
same in films taken in June, July, August, and October; there was
no pericardial calcification. Radiographs of the hands (Fig. 2)
showed rheumatoid arthritis. An electrocardiogram showed low-
voltage QRS complexes and widespread T-wave changes (Fig. 3).

FIG. 2.-Case 2. Radiographs of hands, showing rheumatoid arthritis.

VI V2 V3 V4 Vs V6
FIG. 3.-Case 2 Electrocardiogram.

FIG 1 -Caw 2 Radiograph of chest.

On 8 November the major part of the pericardium was removed.
Both the parietal and the visceral layers were thickened, though not
very firmly adherent. It was not until the visceral layer was removed
that cardiac activity increased noticeably. After operation his
venous engorgement decreased and his ascites and oedema slowly
improved.
The histological appearance of the pericardium was of dense

fibrosis with some lymphocytic infiltration without evidence of
tuberculosis.

Case 3

A Polish woman born in 1926 was admitted to a German hospital
in 1945 with chest pain and weakness, from which she recovered
completely. In 1950, in England, she had a laparotomy for
abdominal pain, at which no abnormality was found. In February
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1962 she had two days' nausea and vomiting with the simultaneous
onset of abdominal swelling and facial and dependent oedema.
Within two weeks she had recovered spontaneously. In June she
again had oedema and abdominal swelling. She was admitted to
hospital with peripheral cyanosis, tense venous engorgement in the
neck, oedema to the waist, bilateral pleural effusions, and ascites.
The Mantoux test (1/100) was negative. A dramatic improvement
followed pericardial aspiration of 30 oz. (850 ml.) of blood-stained
liquid, which had a haemoglobin content of 56%. No tuberculous
or other bacteria were seen or grown from either the pericardial
or pleural aspirate. She recovered completely.

In December she again developed cardiac tamponade with gross
oedema and serous effusions. Pericardial aspiration produced
150 ml. of blood-stained liquid with a haemoglobin content of 41%.
There were no tuberculous or other bacteria on examination or
culture of the aspirate. She made an uneventful and complete
symptomatic recovery, but her electrocardiogram showed persisting
widespread T-wave changes.
Tamponade recurred in August 1963. Two pericardial aspira-

tions yielded 150 and 500 ml. of bloody liquid. The venous
engorgement and oedema persisted. The aspirate was again sterile.
Radiographically the heart size became normal. There was still
no radiological evidence of pulmonary tuberculosis. The electro-
cardiogram showed widespread T-wave changes and low voltage,
the maximum QRS amplitude in standard leads being 3 mm.
At pericardiectomy on 5 September a thick fibrous parietal peri-

cardium was found adherent to the visceral layer except for two
small cystic spaces containing straw-coloured fluid. Cardiac activity
was noticeably increased after removal of parietal pericardium.
Microscopical examination of the pericardium showed it to be a
dense fibrous structure with plasma and round-cell infitration but
no evidence of tuberculosis or calcification. She made an excellent
recovery from the operation and has remained well for three years.

Discussion

The association between rheumatoid arthritis and constrictive
pericarditis has been reported in at least 17 patients (McMurray
et al., 1951 ; Healey and Mozen, 1957; Gimlette, 1959; Keith,
1962; Glyn and Pratt-Johnson, 1963; Litchfield, 1963; Kerr-
Taylor, 1963 ; Partridge and Duthie, 1963 ; Tubbs et al., 1964;
Kennedy et al., 1966). In two of these cases rheumatoid
arthritis followed pericardiectomy by a short interval (Gimlette,
1959; Glyn and Pratt-Johnson, 1963). In others pericardi-
ectomy followed the onset of rheumatoid arthritis by intervals
of 1i to 43 years, only three patients having an interval
exceeding five years (Healey and Mozen, 1957; Kerr-Taylor,
1963; Tubbs et al., 1964). Pericardial calcification was not
described. The L.E. phenomenon was not found in the 10
patients tested, but the latex fixation test or differential
agglutination titre was positive in eight out of nine patients
tested. At least two patients had severe and crippling rheuma-
toid arthritis (Kerr-Taylor, 1963 ; Tubbs et al., 1964) and four
had rheumatoid skin nodules. Five patients had received
corticosteroid treatment during the pericardial disease. In two
cases a previous history of pericarditis or pericardial effusion
was separated from the final episode of constriction by an
interval of improvement (Keith, 1962; Tubbs et al., 1964).
In the remainder of the 12 with adequate clinical description
the illness was progressive from the first evidence of heart
disease.

In Case 1 of the present series seven years elapsed between
the onset of rheumatoid arthritis and pericardiectomy, and
there was an episode of pericarditis followed by improvement
before her final illness. Her case was unusual in that the
L.E. phenomenon was persistently positive. In spite of this
there was no clinical or post-mortem evidence that she had
systemic lupus erythematosus. Only one patient has been
reported with systemic lupus erythematosus and pericardial
constriction (Yurchak et al., 1965), and in this patient there
was good clinical and pathological evidence to support the
diagnosis.

In Case 2 26 years elapsed between the onset of rheumatoid
arthritis and constrictive pericarditis. His cardiac illness was
progressive from its onset to pericardiectomy seven months
later. During his illness he developed a pleural effusion which
resolved in spite of increasing oedema and ascites, thus behaving
like a primary rheumatoid effusion (Horler and Thompson,
1959).
In Case 3 pericardial constriction followed recurrent " acute

benign pericarditis." She had six episodes of illness during
18 years; in the last four of these episodes pericarditis with
tamponade was undoubted. In the second, abdominal pamn
led to laparotomy, at which no abnormality was found. Powers
et al. (1955), Scherl (1956), and Swan (1960) describe cases of
severe abdominal pains in "acute benign pericarditis." One
patient died during induction of anaesthesia before laparotomy.

In 11 other reported cases of pericardial constriction after
" acute benign pericarditis " (Krook, 1954; Rabiner et al.,
1954; Connolly and Burchell, 1961; Robertson and Arnold,
1962; Azar, 1963) there were intervals of two and a half
months to six years between the first episode of pericarditis
and constriction. One patient had three episodes of acute
pericarditis, the others had two, or one. On three occasions
the first episode of pericarditis was associated with a virus
infection (Robertson and Arnold, 1962; Azar, 1963). Calci-
fication of the pericardium has not been described, though
Carmichael et al. (1951) recorded its occurrence after "acute
benign pericarditis " in the absence of constriction. The
histological appearance of the pericardium has had no specific
features.

Summary
Three cases of constrictive pericarditis are described-two

were associated with rheumatoid arthritis and the other followed
recurrent attacks of " acute benign pericarditis."

I am indebted to Dr. D. W. Barritt for permission to publish
the case reports and to Dr. J. A. Cosh for details of the clinical
history and treatment in Case 1.
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