R.W. Emery et al.: Pneumopericardium in Neonate

R.H.: Neonatal pneumopericardium. Mayo Clin.
Proc. 51:101, 1976

26. Pomerance, J.J., Weller, M.H., Richardson, C.J.,
Soule, J.A., Caro, A.: Pneumopericardium compli-
cating respiratory distress syndrome: role of con-
servative management. Fetal Neonat. Med. 84:883,
1974

27. Shawker, T.H., Dennis, J.M., Gareis, J.W.: Pneumo-
pericardium in the newborn. Am. J. Roentgenol.
Radium Ther. Nucl. Med. 116:514, 1972

28. Netto, D.J.: Pneumopericardium in a forty-two-day-
old infant. Am. J. Dis. Child. 67:288, 1944

29. Sandler, C.M., Libshitz, H.I., Marks, G.: Pneu-
moperitoneum, pneumomediastinum and pneumo-
pericardium following dental extraction. Radiology
115:539, 1975

30. Reiffel, R.S., Priebe, C.J.: Evacuation of pericardial,
anterior mediastinal and peripleural air collections in
neonatal respiratory distress. J. Thorac. Cardiovasc.
Surg. 73:868, 1977

31. Toledo, T.W., Moore, W.L., Nash, D.A., North,
R.L.: Spontaneous pneumopericardium in acute
asthma: case report and review of the literature.
Chest 62:118, 1972

32. Rosen, A., Vaudagna, J., Jamplis, R.W.: Spontane-
ous pneumopericardium. Am..Rev. Respir. Dis.
87:764, 1963

33. Graebner, H.: Pneumopericardium and pneumome-
diastinum in cases of acute obstructive laryngitis.
Arch. Otolaryngol. 29:446, 1939

34. Varano, L.A., Maisels, M.J.: Pneumopericardium in
the newborn: diagnosis and pathogenesis. Pediatrics
53:941, 1974

35. Gossage, A.A.R., Robertson, P.W., Stephenson,
S.F.: Spontaneous pneumopericardium. Thorax
31:460, 1976

36. Grosfeld, J.L., Kilman, J.W., Frye, T.R.: Spontane-
ous pneumopericardium in the newborn infant. J.
Pediatr. 76:614, 1970

37. Van Nostrand, C., Beamish, W.E., Schiff, D.: Neo-

Invited Commentary

Jay L. Grosfeld, M.D.

Indiana University School of Medicine,
Indianapolis, Indiana, U.S.A.

Since Macklin’s early observations, the ‘‘air-block
syndrome’’ has been a problem of considerable
concern, especially to physicians dealing with the
neonate [ 1]. In the past decade, the development of
highly sophisticated infant pressure and volume
ventilators has resulted in an increased incidence of
‘‘air-block syndrome’ and its sequelae. This syn-
drome is characterized by alveolar overdistention
with subsequent rupture of alveoli adjacent to the
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capillary bed and dissection of air into the pulmo-
nary interstitium. Under a continued pressure gra-
dient (which may be expected when ventilator sup-
port and positive end-expiratory pressure [PEEP]
are employed), air dissects along the perivascular
venous sheath towards the hilum of the lung and
may pierce the mediastinal or visceral pleura, re-
sulting in pneumomediastinum, pneumothorax, or
both. Pneumopericardium is the most serious se-
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quelae of the ‘‘air-block syndrome’’ and is associat-
ed with a triad of cardiovascular collapse (due to air
tamponade), hypotension, and bradycardia. In the
present era, pneumopericardium is almost always a
complication of therapy and is usually seen in the
smallest infants (often weighing less than 1.0-1.5
kg) receiving vigorous ventilatory support. While
PEEP is useful in keeping the alveoli expanded, it
may also reduce the infant’s cardiac output. Levels
of PEEP above 7.5 cm of water pressure often re-
sult in alveolar rupture and the onset of air-block.
Experimental data from our laboratory suggest that
alveolar rupture is dependent on both increased in-
spiratory pressures and the duration of pressure [2].
In an animal model, pneumopericardium occurred
at pressures above 60 cm of water and resulted in
hypotension, bradycardia, and cardiovascular col-
lapse similar to the clinical data presented by
Emery and his associates. Anatomic studies suggest
that air enters the pericardium along the pulmonary
perivascular sheath at the site of entry of the pulmo-
nary veins. Coronary artery and systemic air emboli
have also been noted in experimental animals fol-
lowing severe hypotension related to pneumoperi-
cardium [2].

We would strongly agree with Emery et al. re-
garding the urgent need to evacuate pericardial air
to relieve air tamponade, and we made similar rec-
ommendations in 1970 [3]. Failure to relieve air
tamponade results in the rapid demise of an already
seriously ill infant. The rapid percutaneous sub-
xiphoid passage of a silicone Angiocath® results in
pericardial decompression and at least temporary
improvement of the patient’s condition. The pres-
ent report by Emery and associates emphasizes
some important clinical observations, namely, that
recurrence of pneumopericardium may occur if the
pericardial catheter is prematurely removed, espe-
cially if the infant is on PEEP, and that per-
cutaneous catheter insertion may, on occasion, re-
sult in complications such as pneumothorax (if not
already present) and myocardial laceration.

Over the past 2 years, 12 premature infants with
pneumopericardium have been treated at the James
Whitcomb Riley Hospital for Children in In-
dianapolis. Catheter decompression was employed
in all but 2 instances and was successful in 8 pa-
tients in relieving the initial symptoms. Recurrent
pneumopericardium occurred if the catheter was re-
moved prior to discontinuation of PEEP therapy.
Catheter decompression was superior to attempts at
simple needle aspiration of the pericardium. In 3 in-
stances, the catheter was unsuccessful in achieving
appropriate pericardial decompression. Operative
placement of a multi-eyed catheter into the peri-
cardium under direct vision, as Emery and associ-
ates suggest, may obviate both complications re-
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lated to percutaneous catheter insertion and failure
to adequately relieve air tamponade. The authors’
technique may be useful in selected cases of
pneumopericardium and represents a potential im-
provement in care. Performance of this procedure,
however, ‘‘on the ward’’ is of some concern, as ap-
propriate lighting, operative equipment, and the ac-
tual field conditions regarding sterility may be in
question. This is of particular importance in the
small premature infant with relative deficiencies of
IgM, the C; component of complement, opsoniza-
tion, and a decreased phagocytic ability. It must al-
so be kept clearly in mind that despite removal of
air from the pericardium, the mortality rate associ-
ated with this complication remains quite high (>
50%). Mortality may be directly attributable to
pneumopericardium or may be indirectly associated
with severe underlying pulmonary pathology [4].

The improved survival in neonates with respira-
tory distress syndrome in this decade has been at-
tributed to referral of such infants to tertiary neo-
natal intensive care facilities staffed by highly
skilled personnel. Improvements in monitoring, the
use of miniaturized ventilator support systems, and
serial arterial pH and blood gas tension sampling
have played a direct role in this effort. Pediatric
physicians (both internists and surgeons) should
maintain a high index of suspicion for the develop-
ment of complications of aggressive ventilatory
treatment. The use of fiberoptic transilluminators
and frequent monitoring of the chest x-ray in pa-
tients who demonstrate deterioration of either
blood gas tensions or respiratory efforts are recom-
mended. Close attention to these details will result
in early diagnosis of pneumothorax, pneumome-
diastinum, and pneumopericardium and allow more
rapid therapy in hopes of achieving greater survival
in complicated instances. '

References

1. Macklin, M.T., Macklin, C.C.: Malignant interstitial
emphysema of the lungs and mediastinum as an im-
portant occult complication in many respiratory dis-
eases and other conditions: an interpretation of the
clinical literature in the light of laboratory experiment.
Medicine 23:281, 1944

2. Grosfeld, J.L., Boger, D., Clatworthy, H.W_, Jr.: He-
modynamic and manometric observations in experi-
mental air-block syndrome. J. Pediatr. Surg. 6:339,
1971

3. Grosfeld, J.L., Kilman, J.W., Frye, T.R.: Spontane-
ous pneumopericardium in the newborn infant. J. Ped-
iatr. 76:614, 1970

4. Grosfeld, J.L., Clatworthy, H.W., Jr., Frye, T.R.:
Surgical therapy in neonatal air-block syndrome. J.
Thorac. Cardiovasc. Surg. 60:392, 1970



