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Congenital partial left pericardial defect
with a bronchogenic cyst

SANDIP MUKERIJEE

From New Delhi

Congenital deficiency of the pericardium is a rare
anomaly which is not mentioned in standard
surgical textbooks. Rarer still is the association
of this defect with a bronchogenic cyst. I have
found only three references to it in the literature ;
one by Rusby and Sellors (1945), the second by
Hamilton (1961), and the third one was a
sequestrated lung cyst in a patient reported by
Warner, Britt, and Riley (1958). The rarity of this
condition will be appreciated by the observation
that only 107 cases of congenital pericardial
deficiency have been reported in the world
literature during the course of the last 403 years ;
and one solitary case of pericardial deficiency has
been encountered in over 14,000 necropsies
performed at the Johns Hopkins Hospital
(Southworth and Stevenson, 1938).

In most instances the anomaly has been
discovered at necropsy; only on 15 previous
occasions has the absence of the pericardium been
discovered or confirmed during operation. Even
then it has usually been a chance finding except
on three occasions when it was diagnosed before
operation and thoracotomy was done to confirm
two of these cases (Ellis, Leeds, and Himmelstein,
1959 ; Hering, Wilson, and Ball, 1960 ; Hamilton,
1961).

The purpose of this paper is to present the one
hundred and eighth case of congenital pericardial
deficiency and the sixteenth detected during opera-
tion. This case is the third associated with a
congenital malformation of the lung, namely a
bronchogenic cyst.

The cases of bronchogenic cyst reported since
1899 number 105, published mostly in the non-
English literature.

CASE REPORT

A 24-year-old married woman was admitted to the
Willingdon Hospital, New Delhi, on 22 November
1961 with a history of having pain in the left side of
the chest, which radiated to the left hypochondrium,

and low-grade fever with cough for three years. She
had noticed undue breathlessness six months before
admission.

The past and family histories were of no signifi-
cance, and no abnormality was detected on clinical
examination except for some diminution of vocal
fremities and resonance over the upper part of the
left chest.

Radiographs of the chest showed an abnormal
cardiac silhouette. The pulmonary artery appeared
rather prominent, and a bilocular mass was visible
protruding from the left upper mediastinum.

Fluoroscopy showed the mediastinal mass to be
pulsatile ; the pulsations were transmitted and distinct
from the aortic pulsations. The pulmonary conus was
pulsating more than usual but there was no pulmonary
plethora or cardiac enlargement.

The electrocardiogram and all other relevant
investigations were within normal limits. Her
symptoms were thought to be related to the upper
mediastinal mass, and a pre-operative diagnosis of
a mediastinal tumour was made.

A left thoracotomy was performed through the bed
of the fourth rib. A glistening bilocular cyst, adherent
to the left upper lobe by multiple adhesions and with
a pedicle running to the tracheo-bronchial region
passing between the left pulmonary artery and the
arch of the aorta, was seen. No communication
between the cyst and the tracheo-bronchial tree could
be detected. The pericardium was absent from the
atrioventricular groove upwards, and the left atrial
appendage was jumping in and out freely through the
defect with each ventricular contraction. The root
of the aorta, the pulmonary artery, and its left branch
were bare and in contact with the left lung. The
defect had no posterior or superior margins ; anteriorly
the left phrenic nerve, and inferiorly a thin free edge
curving round the left atrioventricular groove, formed
its boundaries.

The parietal pleura was also deficient over the root
of the lung anteriorly, exposing the hilar structures.

A finger passed inside the pericardium through the
defect failed to detect any deficiency of the right
pericardium.

The left lung was normal in appearance. The cyst
was excised.

The patient was certain the next morning that the
pain she used to get had disappeared. Recovery was

176

yBuAdod Aq parosrold 1sanb Ag 20z ‘0T |Hdy uo jwod fwig xeloyy/:dny wolj papeojumoq 96T YdJelN T Uo 9/T°2' 6T XYY9ETT 0T Se paysiignd 1s1y :xeioy |


http://thorax.bmj.com/

Congenital partial left pericardial defect with a bronchogenic cyst

uneventful and she has remained completely symptom-
free since.

The post-operative radiographs showed that the
prominence of the pulmonary conus persisted and the
significance of this finding will be explained.

The histological report on the specimen stated:
‘The cyst wall is lined by mucous-secreting columnar
epithelium and, in places, stratified, ciliated epithelium.
The subepithelial tissues show numerous mucous-
secreting glands, cartilage, plain muscle, and blood
vessels; all sections show similar appearances.
Diagnosis: A bronchogenic cyst.’

DISCUSSION

Congenital deficiency of the pericardium is seldom
diagnosed in life but, as Hering et al. pointed out,
with more and more thoracotomies being
performed these days and with better radiological
facilities available, more cases are being detected
during life.

Columbus in 1559 first reported this condition ;
he was followed by Vittre’ in 1712 and Vienssens
in 1715 (Otto, 1831). Some doubt exists as to
whether these earlier reports were of cases of
diffuse adhesive pericarditis or of genuine peri-
cardial defects (Rusby and Sellors, 1945).

Ladd (1936) reported the first case of congenital
pericardial deficiency detected during operation
when he saw a bare heart from a laparotomy
wound while repairing a diaphragmatic hernia.
Subsequently other reports of the discovery of this
anomaly at operation followed (Table I).

INCIDENCE Bor and Kafka (1961) put the
incidence at 0-7% of surgical thoracic cases.

AETIOLOGY Pericardial deficiency is said to result
from incomplete development of one or both
pleuro-pericardial folds, which are raised by the
right and the left common cardinal veins or the
ducts of Cuvier. The function of these folds is
to shut off the pericardial cavity from the rest
of the coelomic cavity. As the left duct of Cuvier
atrophies earlier, a premature atrophy of the left
duct of Cuvier will lead to a left-sided pericardial
defect. This explains the preponderance of left-
sided defects, as shown by Ellis and others (Ellis
et al., 1959 ; Perna, 1909).

Defective formation of the septum transversum
leads to a deficiency of the diaphragmatic portion
of the pericardium; this has been adequately
proved by Ladd's case, where such a defect was
associated with a Bochdalek type of diaphragmatic
hernia. An attempt has been made by Rusby and
Sellors to explain the presence of a bronchogenic
cyst or other lung abnormalities in association with

TABLE I
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IS CASES OF CONGENITAL PERICARDIAL DEFICIENCY
SEEN AT OPERATION

Author | Year Operation Associated Lesion
Ladd | 1936 Repair of diaphrag- | Bochdalek type of
: matic hernia diaphragmatic
i through abdomen hernia
Ronka and | 1944 ! Cardiac massage None
Tessmer | through laparo-
' tomy wound
Rusby and 1945 | Exploratory Mediastinal broncho-
Sellors* thoracotomy genic cyst
Moore and 1953 Tricuspid valve
Shumacker | insufficiency
Fry . 1953 | Exploratory thorac- | None
i otomy for suspected
X ! mediastinal tumour
Warner, Britt, : 1958 | Exploratory thorac- | Sequestration of lung
and Riley* otomy for abnor- in left side of neck
. mal superior media-
stinal configuration
Kovaf and ' 1959 For removal of sus- | None
Steinhart | ! pected mediastinal
i i tumour
Ellis, Leeds, | 1959 .| Thoracotomy for Multiloculated bleb
and | persistent pneumo- in lingula and in-

Himmelstein!

|

thorax and exci-
sion of bleb in !

complete segmenta-
tion of C; and C,

| lingula | and probably C,
. i ‘ and T levels
Hering,Wilson,, 1960 . First case—explora- None
and Ball i tory thoracotomy
i Second case—thorac- | None

|
J

Bor and Kafka; 1961

otomy to confirm
pre-operative diag-

- nosis of congenital

+  pericardial defi-

. ciency

| First case—ligation
of persistent ductus
arteriosus

 Second case—closure

Persistent ductus ar-
teriosus, congenital
dislocation of hip,
and retarded devel-
opment

ﬁ ¢ Ventricular septal
I of ventricular sep- defect

| ! tal defect

|

Third case—ligation
of persistent duc-
tus arteriosus

Bilateral club foot,
agenesis of corpus
callosum, and re-

i tarded development
Kavanagh- | 1961 - Exploratory None
Gray, Mus- | thoracotomy
grove, and
Stanwood :
Hamilton* 1961 - Thoracotomy to ex- | Mediastinal broncho-

cise bronchogeric
cyst and to con-
firm pre-operative
diagnosis of con-
genital pericardial !
. deficiency !

genic cyst

* These are the only three cases where a bronchogenic cyst was an

associated feature.

a congenital pericardial deficiency. They postulated
that, as the growing lung bud and the common
cardinal vein are in close relation to each other,
early atrophy of the common cardinal vein might
enable the lung apex to push its way to the medial
side of the duct, and, if this migrating part of
the lung stops growing, a cyst containing bronchial
elements can develop.

PATHOLOGY Fanfani and De Biase (1954)
classified these defects into small or partial and
large or complete. Ellis et al. (1959) collected 99
cases of pericardial defect and analysed them
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TABLE II
CLASSIFICATION OF PER%)CAAI_IEDIAL DEFECTS SEEN TO
(After Fanfani and De Biase, 1954)

A. Defici in devel t of pleuro-pericardium (pericardium
and adjacent pleura)
1. Left side
(a) Foramen-type defects or partial defects 25
(b) Large or cc with n pen-
eardml and left pleural cavuy (commoner) . 50
2. Right side
(a) Foramen-type defect .. .. .. .. 2
(b) Complete defect 1
3. Both sides (including foramen-type ‘and complete
defects) 3

B. TIncomplete formation of pencardlum "with  normal
formation of overlying parietal pleura . 3
C. Defects in diaphragmatic portion of pencardxum (trans-
verse septum) .. 10
D. Unclassified (msufﬁcxent data) .. .. .. .. 14

108

Total ..

according to this classification. They had to discard
14 out of the total cases as the available data were
insufficient ; to these I have added eight cases
collected from the subsequent literature. The case
presented here has also been added (Table II).
Many anomalies associated with pericardial
deficiency have been noted (Table III). A broncho-

TABLE III

LESIONS ASSOCIATED WITH CONGENITAL PERICARDTAL
H DEFICIENCY
eart

Bifid apex of heart
Bicuspid aortic valve
Tricuspid valve disease
Persistent ductus arteriosus
Ventricular septal defect

Lung and pleura
Absence of fissures in left lung
Unusual lobulations of lung
Deficiency of overlying panetal pleura
Bronchogenic cyst

Diaphragm
Dlaphragmauc hernia

Gut
Enterogenous cyst

Peritoneal cavity
Agenesis of left kidney
Brain
A is of corpus call

Osseous system
Bilateral club foot
Consemtal dislocation of hip
I ion of cervical spine

genic cyst, however, was discovered on only three
previous occasions in association with this
anomaly.

CLINICAL FEATURES The anomaly is seen pre-
dominantly in men ; the ratio is three men to one
woman.

The condition is usually asymptomatic.

Pain in the chest and mild dyspnoea have been
described in some cases.

Sandip Mukerjee

A cardiac murmur has also been heard in
several patients. The cause of the cardiac murmurs
found in some cases is not known, but a suggestion
has been made that it is probably due to a turbu-
lence resulting from repeated ‘mechanical de-
formations’ at the base of an excessively mobile
heart (Ellis et al., 1959).

The pain has been attributed to the excessive
tension on the anchoring structures at the base
of the heart due to the deficiency of the supporting
pericardium and also to the pull on the adhesions
between the heart and the visceral pleura which
are commonly seen in this condition (Ellis et al.).
In one of their cases the intensity of the pain
varied with posture. One patient of Hering et al.
(1960) had excruciating chest pain, and the rolled
inferior margins of the defect were found to be
rubbing on the left coronary and circumflex vessels
with each contraction of the heart.
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coMpLICATIONS This abnormality is generally of
no consequence, but it can be dangerous.

Three fatal cases have been reported to dateg
when herniation and strangulation of the heart =
took place through a moderate-sized partial 5
pericardial defect (Boxall, 1887 ; Sunderland and 5 g
Wright-Smith, 1944 ; Bruning, 1962) 3

Bor and Kafka (1961) in a recent paper have =
summarized the possible complications of this S
abnormality, which are as follows: (1) herniation =
of the heart, in large defects ; (2) interference withc
the treatment of pulmonary tuberculosis byﬁ
artificial pneumothorax ; (3) extension of infection 3 2
into the pericardium following infection of theS!J
lung or pleura ;(4) technical difficulty of a surgeon =
while examining or operating on the thoracic3
contents (the authors experienced considerable3
difficulty in dissecting out a persistent ductus3
arteriosus in one of their patients due to theo
prominent pulmonary artery arch and the left
atrium) ; and (5) following injury of the heart noS
symptoms of tamponade will be produced and thus =
delay in surgical intervention will result. ThereO
will be no indication of a cardiac injury and it
will be impossible to treat a cardiac ruptureg
conservatively with repeated paracentesis, asg
advocated by Wilkinson, Buttram, Reid, and3
Howard (1958).

‘1sanb

DIAGNOSIS As has been pointed out recently by®T
several authors (Ellis et al., 1959 ; Hering et al. 2
1960 ; Hamllton, 1961), a pre-operative dlagnosnso
is poss1ble using radlologlcal methods if the"l>
existence of this condition is borne in mind (Elhsc-
et al., 1959 ; Hering ef al., 1960 ; Hamilton, 1961):5
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A lack of knowledge of the very existence of this
anomaly is the reason why only four cases have
been diagnosed by radiological methods to date
(Dahl, 1937 ; Ellis et al., 1959 ; Hering et al., 1960 ;
Hamilton, 1961). Again, in two out of these four
cases the authors were wiser because in their first
cases the abnormality had been a chance finding
at operation.

A plain radiograph of the chest will show an
abnormal cardiac contour due to the air-filled lung
outlining the bare adjacent aorta, pulmonary
artery, and the left atrial appendage. Also there
will be a shift of the heart to the left without
any displacement of the trachea (Ellis et al., 1959).

In the case presented here, the diagnosis was
missed pre-operatively, but, in retrospect, one can
see all these characteristics in the plain radiographs
of the chest of this patient.

There are two confirmatory radiological
methods available. (a) Selective angiocardiography,
showing the pulmonary artery segment, the left
atrial appendage and the aortic arch, can clinch
the diagnosis, though Ellis et al. feel that, apart
from excluding other abnormalities of the heart
and making the abnormal cardiac contour more
prominent, angiocardiography has not much to
commend it. (b) Induction of artificial pneumo-
thorax will produce a pneumopericardium in this
condition and this is recommended by Ellis et al.
But one must bear in mind that, apart from the
risk of infection of the pleural cavity, the usual
bugbear of this method, a sudden bilateral
pneumothorax may result if there is bilateral
deficiency of the pericardium.

If associated cardiac anomalies are present then,
in spite of all these methods, the condition will
still elude the clinician.

TREATMENT Since the condition is
asymptomatic it does not require treatment.

The indications for treatment are the presence
of symptoms or uncertainty regarding the
diagnosis.

Hering et al. have put forward the following
methods of treatment and these should be applic-
able to partial defects only: (1) atrial appendicec-
tomy to prevent herniation of the left atrial
appendage ; (2) division of adhesions which are
regarded as the cause of pain ; and (3) pericardio-
plasty. Out of the 15 operated cases of pericardial
deficiency a partial repair of the defect was
attempted on only one occasion (Kavanagh-Gray,
Musgrove, and Stanwood, 1961). A V-shaped exci-
sion of the inferior edge of the defect was per-
formed in one patient as the edge was pressing
against the coronary vessels (Hering et al., 1960).

usually

SUMMARY

A case of congenital deficiency of the peri-
cardium associated with an abnormality of the
lung, namely a bronchogenic cyst, is presented.
The association of such a cyst with a pericardial
defect has been seen on only three previous
occasions. In two of them the cyst was present
in the mediastinum.

This is also the one hundred and eighth case of
congenital deficiency of the pericardium reported
to date and the sixteenth case of this anomaly
detected at operation.

The aetiology, pathology, clinical features, and
treatment are discussed and the need for a pre-
operative diagnosis is stressed.

The literature is reviewed.
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allowing me to publish this paper. My thanks are
also due to Dr. G. S. Sarin for the radiological
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