
aneurysm during systole amounted to 19
mi/beat and the systolic flow across the
aortic valve was 65 ml/beat. The forward
stroke volume, measured by the Fick
principle, was 45 ml/beat (heart rate, 120
beats/mm); therefore, the regurgitant
stroke volume across the aortic valve was
20 ml/beat.

Three months later the aneurysm was
resected. Diffuse, dense adhesions made
dissection of the aneurysm difficult. Dur-
ing dissection the patient became severely
hypotensive and the electroencephalogram
became temporarily abnormal. Therefore,
cardiopulmonary bypass was instituted im-
mediately. The aneurysm was found to be
connected to the apex of the left ventricle
through a passage approximately 1 cm in
diameter and 12 mm in length. The wall
of the aneurysm was removed and the de-
fect closed in two layers with Mersilene
sutures backed with Ivalon pledgets. With
three interrupted sutures the neck of the
aneurysm was obliterated and several
more sutures were placed as a second
layer.
The wall of the aneurysm was approxi-

mately 0.5 cm thick and lined by blood
clot. Microscopic examination of the wall
revealed only scar tissue and no intact
myocardium.
The patient recovered satisfactorily ex-

cept for some athetoid movements and
hallucinations in the postoperative period.
Twelve months after the second operation
he was in good health except for slight
impairment of his memory. Physical ex-
amination and chest radiography revealed
no recurrence of the aneurysm.

Discussion

The first case of a left ventricular
aneurysm developing after mitral valvo-
tomy was reported in 1950.1 Occur-
rence of a right ventricular aneurysm
following repair of tetralogy of Fallot
was reported in 19542 and 1955,. the
procedures having been, respectively,
closed pulmonary valvotomy and in-
fundibular resection. Subsequently, a
left ventricular aneurysm developing
after aortic valvotomy was reported.4'5
In these cases the aneurysm occurred
at the site where the ventricle was in-
cised to permit introduction of the in-
strument. Formation of a left ventri-
cular aneurysm following myotomy for
idiopathic hypertrophic subaortic sten-
osis was reported in 1971.8 In 1972 the
first case of a false left ventricular
aneurysm occurring at the site of left
ventricular venting following aortic
valve replacement was reported.'1 To
our knowledge, our paper is only the
second report of a false aneurysm de-
veloping at the site of a left ventricular
vent.
We assume that the aneurysm

formed in this patient because of local-
ized weakening of the left ventricular
wall at the site of venting. It seemed
to us that the aneurysm was enlarging
progressively before it was removed

and that the chest pain was due to
irritation of the pleura by the aneurysm.

Prompt recognition and surgical
management is vital in order to prevent
rupture of the aneurysm and sudden
death.
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Yellow-nail syndrome:
report of three cases
E.M. NAKIELNA,* MB, CH B, MRCP, DCII, FRCP[C];
I. WILSON,t MD; H.S. BALLON4 MD, FRCP[C]

The yellow nail syndrome, a combination
of yellow discolouration of and
dystrophic changes in the nails, pleural
effusions and lymphedema, is thought
to be relatively rare; to date 44 cases
have been reported. Of a further
three patients with this syndrome,
one had all three features, one had
the yellow nails alone and the other
had pleural effusions and lymphedema
without classic nail changes. Each
had recurrent lower respiratory tract
infections; and of all 47, chronic
pulmonary infections occurred in
approximately one quarter and were
frequently associated with chronic
sinus infections.
The underlying abnormality is

presumed to be a congenital defect
of the lymphatics, but so far this has
not been demonstrated to be the cause
of the nail changes, the pathogenesis
of which remains obscure.

Le syndrome des "ongles jaunes, qui
associe une decoloration jaune et
des changements dystrophiques des
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ongles, des effusions pleurales et
un lymphoedeme, est une affection quo
l'on croit relativement rare; jusqu'&
maintenant 44 cas ont et6 signales.
Chez trois nouveaux patients atteints
do ce syndrome un presentait les
trois caracteristiques, un avait seulement
los ongles jaunes, et on notait chez
le troisieme des effusions pleurales
ot un lymphoedeme en labsenco des
changements classiques des ongles.
Los trois souffraient dinfections du
tractus respiratoire inf6riour; dos
infections pulmonaires chroniques
etalont presentes chez
approximativement lo quart des 47
cas signales et olles etalont souvent
accompagnees do sinusites infectiouses
chroniques.
On croit quo I'affoction sous-jacente

est uno anomalie congenitale du
systeme lymphatique mais, jusqu'A

.maintonant, on n'a pu demontror quo
cod puisse ontrainor uno modification
des ongles, Ia pathogeneso do ces
changomonts demeurant obscure.

The yellow nail syndrome, an associa-
tion of characteristically deformed and
discoloured nails, pleural effusions and
primary lymphedema, is a relatively
newly described entity. Samman and
White' were the first to report, in 1964,
the association of slow-growing, yellow,
discoloured nails with primary lymph-
edema and they called it the yellow nail
syndrome. The respiratory component
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was added to the syndrome by Emer-
son,1 who, in 1966, described three
cases of idiopathic pleural effusion as-
sociated with chronic lymphedema, in
two of which there was yellow dis-
colouration of the nails. Since then, the
number of cases in the literature has
grown steadily, and to date 44 cases
have been fully reported:'-3'4-16 all three
manifestations of the syndrome, how-
ever, were present in only 10 cases.
Samman3 has reported briefly a further
55 cases, without clinical detail.

In this paper we describe another
three cases, encountered over a 3-year
period (1972-74) at Vancouver General
Hospital, with the three essential fea-
tures of the syndrome in different
combinations.

Case reports

Patient 1

A 62-year-old woman with a long his-
tory of productive cough and mild dysp-
nea was seen at the University of British
Columbia respiratory clinic in March
1972.
Her respiratory complaints had started

at the age of 29 with pleurisy and pneu-
monia, from which she recovered unevent-
fully. At the age of 50 she had several
further episodes of pneumonia, which left
persistent shadows in the right middle and
lower lobes. Bronchograms revealed bi-
lateral lower lobe bronchiectasis. At this
time she noticed changes in both toe- and
fingernails; initially the nails grew slowly;
later they became thick and brittle and
developed a yellow discolouration. Ankle
swelling unresponsive to diuretic therapy
appeared at the same time; the swelling
extended gradually to the knees. More
recently periorbital swelling was noticed.
Pleural effusions occurred repeatedly from
the age of 56, and over a 4-year period
she required eight thoracocenteses.

Previous problems included thyrotoxi-
cosis, for which partial thyroidectomy was

performed, and maxillary fenestrations.
The family history was noncontributory.

Thickening and yellow discolouration of
the nails, pitting edema of the ankles with-
out evidence of cardiac failure, and coarse
rales at both lung bases, which cleared
partially on coughing, were noted. Mucoid
thickening of the maxillary sinuses and
opacification of the ethmoid sinuses were
revealed by sinus radiography, and an
encysted right pleural effusion, left pleural
thickening, and crowding of the broncho-
vascular markings at the bases were dem-
onstrated by chest radiography (Fig. 1). A
pleural biopsy revealed chronic nonspecific
inflammatory changes. The sputum con-
tained no acid-fast bacilli, fungi or malig-
nant cells.
Her hemoglobin concentration was 12.5

g/dl and her leukocyte and differential
counts were within the normal range.
Serum immunoglobulin concentrations
were normal. Lymphocyte stimulation tests
with phytohemagglutinin, pokeweed mito-
gen and concanavalin A gave normal re-
sponses. Tests for cold agglutinin, LE cells
and rheumatoid factor were negative. Re-
sults of blood biochemistry and liver
function tests and serum thyroxine con-
centration were normal. Results of pul-
monary function studies are shown in
Table I. Lymphangiography demonstrated
poor lymphatic drainage in the legs.
The patient was given postural drainage

and short courses of antibiotic therapy
for intercurrent chest infections. At pres-
ent she is well and there has been no
recurrence of the pleural effusion, but
the yellow nails and peripheral edema
persist.

Patient 2

A 32-year-old woman was seen in De-
cember 1974 because of a persistent cough
and large amounts of purulent sputum.

She was a nonsmoker and had been in
good health until April 1974, when, after
an attack of flu, a persistent cough de-
veloped, with production of about 30 ml
of purulent sputum per day. By August
the daily sputum volume had increased
to 60 ml and the cough had become
disabling, frequently keeping her awake

I ITable l-4sults of pulmonary function

at night. About this time she noticed that
the nails of her thumbs and index fingers
had turned yellow and that nail growth
had ceased. By December the remaining
fingernails had turned yellow and the nails
of the thumbs and index fingers were
separating from the nail beds. She denied
any peripheral edema or exertional dysp-
nea. Previous illnesses included whooping
cough and three episodes of tonsillitis. The
family history was noncontributory.
The nails of the fingers of both hands

contained no lunulas. The yellow dis-
colouration was most pronounced in the
distal two thirds of the nails of the thumbs
and index fingers, which also had an in-
creased side-to-side curvature. There was
no peripheral edema or other physical ab-
normality. Mucosal thickening of the right
posterior ethmoid and sphenoid sinuses
was noted on radiographs of the paranasal
sinuses. Chest radiographs showed areas of
subsegmental atelectasis with minimal con-
solidation in the lateral basal segments of
the left lower lobe. Bronchosoopy revealed
purulent secretions originating in both
main bronchi, and an underlying inflamed
mucosa. The sputum contained only nor-
mal flora and no acid-fast bacilli, fungi
or malignant cells. Nail clippings con-
tained no evidence of fungi.
The hemoglobin concentration was nor-

mal. The leukocyte count was 13.5 x 10./l
(neutrophils, 72%; stab cells, 2%; lym-
phocytes, 19%; monocytes, 7%). Serum
immunoglobulin concentrations were nor-
mal. A right bronchogram was normal;
because of a mild hypersensitivity reaction
to the contrast medium a left broncho-
gram was not performed. Results of pul-
monary function studies are shown in
Table I.

The patient was given a course of tetra-
cycline; this had a slight beneficial effect
on her cough and sputum production.

Patient 3
A 34-year-old woman presented in Sep-

tember 1972 with a 6-month history of
gradually increasing swelling of her face
and hands, which was partially reduced
by hydrochlorothiazide therapy. She had
had similar symptoms during her only
pregnancy, at the age of 23.

She was a heavy smoker and for the
past 10 years had had acute bronchitis
twice a year and a chronic cough produc-
tive of sputum. Her exercise tolerance had
diminished recently. Apart from recurring
urinary tract infections, there were no
other current or past medical problems.
She had been taking oral contraceptives
for the past 9 years.

She was overweight and had cushingoid
features. Her fingernails were normal but
her toenails had slightly yellow transverse
bands. She had moderate ankle and sacral
edema but was normotensive, and there
was no evidence of cardiac failure. At the
bases of the lungs, air entry was impaired
and the chest was dull to percussion. There
were no other abnormal physical findings.
Bilateral pleural effusions were demon-
strated by chest radiography. Thoraco-
centesis revealed an exudate with a protein
concentration of 4 g/dl, a glucose con-
centration of 46 mg/dl and a lactic de-
hydrogenase concentration of 404 IU/ml.
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Cultures of sputum for acid-fast bacilli,
fungi and bacteria were negative. Her liver
and renal function studies, which included
intravenous pyelography, yielded normal
results. There was no evidence of protein
in two 24-hour urine specimens. Her serum
albumin concentration was 3.49 g/dl.

Immunoelectrophoresis showed com-
plete absence of IgA on several occasions.
Antinuclear factor, LE cell, latex fixation
and VDRL tests were all negativ.. Several
skin biopsies revealed lymphedema and
lymphatic dilatation. Lymphangiography
was unsuccessful because of difficulty in
cannulation, attributed to lymphatic hypo-
plasia.

Because of these findings and the nega-
tive results of investigations for other
causes of generalized lymphedema with
bilateral pleural effusions it was consid-
ered that this patient had the yellow nail
syndrome. She was discharged taking
diuretics alone and advised to stop smok-
ing. Pleurodesis or pleurodectomy was to
be considered if the recurrent effusions
became a severe problem in the future.

Discussion
Of the three patients described, only

one (no. 1) demonstrated the triad of
yellow nails, primary lymphedema and
pleural effusions. She also manifested
two other conditions frequently asso-
ciated with the syndrome - bronchi-
ectasis and sinusitis. In patient 3 the
nail changes were not classic, consisting
of transverse yellow ridges in the toe-
nails. She had a 10-year history of
recurrent chest infections. In patient 2
the nail changes were typical but the
other two features of the syndrome
were lacking, her presenting symptoms
being a persistent cough productive of
large amounts of purulent sputum. She
also had radiologic changes suggestive
of chronic sinusitis.
The diagnosis of yellow nail syn-

drome is based entirely on a combina-
tion of clinical findings for which all
other possible causes have been ex-
cluded. No confirmatory tests exist and
the pathogenesis of the condition is
poorly understood. It has been sug-
gested that this syndrome is basically
the result of a congenital abnormality
of the lymphatics and therefore could
be related to primary lymphedema, a
category in the classification of lymphe-
dema proposed by Allen, Barker and
Hines.17

In both primary lymphedema and
the yellow nail syndrome females pre-
dominate. In a combined review of 479
cases of lower limb lymphedema Kin-
month18 noted that 76% of the patients
were female. In our review of all
known cases of the yellow nail syn-
drome, of the 37 patients with lymphe-
dema 70% were female.

Kinmonth also reviewed the lym-
phangiographic findings in 100 patients
with primary lymphedema and found
that 87 had lymphatic hypoplasia; 5,

aplasia; and 8, hyperplasia. Of the 44
cases of the yellow nail syndrome we
reviewed, in 12 lymphangiography was
performed; hypoplasia was demon-
strated in 8, aplasia in 1 and normal
lymphatics in 3.
The yellow nail syndrome, if in-

cluded in the category of primary
lymphedema, constitutes a distinctive
subgroup in view of its two other fea-
tures, pleural effusions and yellow nails,
the pathogenesis of which is likewise ill-
defined. Emerson. postulated that the
pleural lymphatics are also hypoplastic
and, like the lymphatics in the legs,
may function normally for many years
but when stressed are unable to main-
tain adequate drainage, so that pleural
effusions result. Nothing is known of
the mechanism of production of the
nail changes; there is no proof so far
that they result from impaired func-
tion of the lymphatics.3

In any new syndrome one always
looks for other possible associations.
Among the 44 cases reported in the
literature, and in our own 3 cases,
the commonest association was chronic
pulmonary infection, which occurred in
13 cases, and chronic sinus infection,
which occurred in 9 (Table II). Immu-
nologic abnormalities have been noted
in four cases, including one of ours -
patient 3, who had complete absence
of IgA. Two patients had lymphopenia;
serum gamma globulin concentration
was greatly reduced in one of them
and the other had a high serum titre
of rheumatoid factor; the latter died
of Hodgkin's-type lymphoma.4 D'Souza5
reported a case with macroglobuli-
nemia.

Thyroid abnormalities have been

Table 11-Characteristic abnormalities in

47 patIents with yellow nail syndrome

Abnormality No. of Patients
Yellow nails 40

P..uslons 18
Chronic pulmonary

infectIons 13
Sinus infectIons 9

Table Ill-Combinations .f abnormalities

In 47 patIents with yellow nail syndrome

Combination No. of patients
Yellow nails and
lymphedenia 18

Yellow nails, lyniphedema
and pleural effusion. II

Yellow nails alone 11
Lymphedema and pleural
eftuslons

Yellow nails and pleural
effuslens 0

Total 47

noted in four patients, including one
of ours. These included Hashimoto's
thyroiditis," thyroid enlargement," hy-
pothyroidism'3 and thyrotoxicosis - in
our patient 1.

Malignant disease has caused three
of the five deaths reported; the tumours
were a lymphoma,4 a malignant mela-

2
noma and an anaplastic undifferen-
tiated tumour thought to be a sarcoma.6
The other two deaths were due to cor
pulmonale and respiratory failure,4 and
to "metabolic acidosis".2 The earliest
age at which nail changes have been
noted was 10 years7 and the latest, 65
years.
The various combinations of the

three major features of the yellow nail
syndrome are listed in Table III. Seven
patients, including one of ours (no. 3),
with lymphedema and pleural effusions
did not have classic nail changes at
the time of reporting. The individual
features of the syndrome may occur
at wide intervals, so that absence of the
classic nail changes does not preclude
the diagnosis, provided all other pos-
sible causes of pleural effusions and
lymphedema have been excluded.

It is likely that the condition is not
as rare as it appears from the number
of published reports, and a greater
awareness of its various forms will
probably lead to more frequent diag-
nosis.
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