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A 70-year-old woman died after coronary artery 
bypass graft surgery. Autopsy revealed bilateral, mas-
sive, intrapulmonary hemorrhage secondary to pul-
monary artery dissection induced by a Swan-Ganz cath-
eter. Cystic medionecrosis of the pulmonary arteries 
was also identified. Catheter-induced pulmonary artery 
trauma is associated with a high mortality. Hemoptysis 
is the usual presenting sign. Great caution should be 
exercised when using Swan-Ganz catheters in elderly 
patients with known pulmonary hypertension, partic-
ularly in the setting of cardiac surgery or anticoagula-
tion. 
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Since their introduction in 1970,1 millions of 
balloon-tipped, flow-directed pulmonary artery 
catheters have been inserted.2 In addition to their 
use in the cardiovascular laboratory, the hemo-
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dynamic data they provide have made them in-
dispensable for the bedside management of the 
critically ill and for the intraoperative manage-
ment of patients undergoing major surgical pro-
cedures. 

We present what we believe to be the first case 
of pulmonary artery dissection resulting from the 
intraoperative use of a balloon-tipped, flow-di-
rected pulmonary artery catheter, as well as a 
review of the literature regarding pulmonary 
artery injury. 

Case report 
A 70-year-old woman was admitted to the Cleveland 

Clinic because of angina pectoris at rest during a maximal 
medical program. (Cardiac catheterization and cinecoronary 
arteriographic studies performed at another institution re-
vealed severe three-vessel coronary artery disease. Overall 
left ventricular performance was moderately impaired. The 
pulmonary artery pressure was 30/15 mm Hg.) 

Complete myocardial revascularization was achieved via 
construction of a direct left internal mammary artery graft 
to the left anterior descending artery and aortocoronary 
saphenous vein bypass grafts to the circumflex and distal 
right coronary arteries. As part of the preoperative prepa-
ration in this clinical setting, a 7-F thermodilution Swan-
Ganz catheter was uneventfully inserted percutaneously via 
the right internal jugular vein. 

The patient was weaned from cardiopulmonary bypass 
without difficulty, but hypoxemia developed. Frothy blood 
was noted in the endotracheal tube. The initially excellent 
cardiac output and lung compliance dropped precipitously. 
Vasopressor agents were administered and an intraaortic 
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Fig. 1. Chest radiograph reveals bilateral homogeneous lung 
infiltrates. The tip of the Swan-Ganz catheter is located in the right 
main pulmonary artery. 

1 CM 

Fig. 2. Lacerations of the luminal aspect of the right main 
pulmonary artery. Magnifications are within the right and lower 
left inserts. 

bal loon p u m p was inser ted in an e f f o r t to stabilize t he 
dec l in ing h e m o d y n a m i c s . Because of overd i s tens ion of t he 
lungs, t h e chest could no t be p r imar i ly c losed a n d the pa t ien t 
was t r a n s f e r r e d to t h e in tensive ca re uni t . A chest radi -
o g r a p h (Fig. 1) d e m o n s t r a t e d a d i f f u s e h o m o g e n e o u s infil-
t r a t e t h r o u g h o u t t he r igh t a n d left l ung f ields. T h e Swan-
Ganz c a t h e t e r t ip was located in t h e r igh t ma in p u l m o n a r y 
a r t e ry . Despi te v igorous suppor t i ve e f fo r t s , t h e pa t i en t be-
c a m e progressively hypoxic a n d hypotens ive . Direct ca rd iac 
massage p r o d u c e d pulsat i le b lood flow via t h e e n d o t r a c h e a l 
t ube , a n d the pa t i en t subsequen t ly d ied . 

Autopsy findings 
Autopsy examination revealed bilateral mas-

sive intrapulmonary hemorrhage. T h e left lung 
weighed 700 g (normal, 3 2 5 - 4 8 0 g), and the 
right lung weighed 700 g (normal, 3 6 0 - 5 7 0 g). 
Within the proximal 3.0 cm of the right pulmo-
nary artery, where the Swan-Ganz catheter had 
been placed, were six minute lacerations ranging 
in size from 1.0 mm to 0.5 cm in length (Fig. 2). 
T h r e e of the tears were transmural. Associated 
hemorrhage was confined to the periarterial soft 
tissues. 

Microscopic examination of the tears in the 
right main pulmonary artery revealed dissection 
originating in the tear and cleaving the laminar 
elastic planes of the media. T h e cleavage plane 
extended through tissue showing moderate-to 
high-grade cystic medionecrosis characterized by 
fragmentation of the elastic tissue lamellae and 
ill-defined cyst-like spaces containing colloidal 
iron-positive mucopolysaccharides. Sections of all 
lobes of the lung revealed periarterial and peri-
arteriolar hemorrhage (Fig. 3), involving most of 
the pulmonary arterial tree and confined to the 
perivascular spaces. Extensive cystic medione-
crosis was also found within the aorta. 

T h e remainder of the autopsy confirmed the 
diagnosis of coronary atherosclerosis and the pa-
tency of the saphenous vein and internal mam-
mary artery grafts. There was no evidence of 
congenital or valvular heart disease. 

Discussion 
We could not find any reports of catheter-

induced dissection of the pulmonary artery. 
Spontaneous dissection of the pulmonary artery 
is rare. Levy3 reviewed 15 cases and emphasized 
the f requent association between cystic medione-
crosis, pulmonary hypertension, and spontaneous 
dissection or rup ture of the pulmonary artery. 

Cystic medionecrosis of the pulmonary arteries 
may occur along with aortic involvement, as in 
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Fig, 3. Microscopic appearance of lung parenchyma. Note extensive periarterial hemor-
rhage. (Hematoxylin-eosin stain, XI50). 

Marfan ' s syndrome, or as a distinct lesion. Its 
presence without aort ic involvement has been 
f requen t ly associated with p u l m o n a r y hyper ten-
sion, part icularly as a result of ventr icular septal 
defect , pa ten t ductus ar ter iosus, and mitral valve 
disease.' ~h T h e presence of cystic medionecros is 
may re la te to the dura t ion of pu lmona ry hyper-
tension.4 

R u p t u r e of the pu lmonary a r t e ry is a r a re 
complication of Swan-Ganz catheter izat ion. Its 
incidence is unclear , bu t has been es t imated to 
be 0.2%. 7 , 8 It has been previously cor re la ted with 
balloon hyper inf la t ion, distal ca theter - t ip posi-
tion, advanced age, female sex, p u l m o n a r y hy-
per tens ion , hypothermia , ca rd iopu lmonary by-
pass, a n d a n t i c o a g u l a t i o n . " " 

We have reviewed 38 r e p o r t e d cases of cathe-
ter - induced pu lmonary a r te ry perfora t ions 9 " 3 0 

(Table). Sixty pe rcen t of the pat ients were women 

(mean age for all pat ients , 67 .5 years). P u l m o n a r y 
hyper tens ion (def ined as a systolic p u l m o n a r y 
ar tery pressure of g rea te r than 30 m m Hg , o r a 
s ta tement in the case r epo r t that the pressure was 
elevated) was p resen t in 25 of 32 pat ients (78%). 
In 18 of 35 pat ients (51%), ant icoagulat ion had 
been inst i tuted within the previous 24 -hour pe-
riod. Hemoptysis or endot rachea l tube b leeding 
was a p resen t ing sign in all but 2 pat ients . Pul-
monary a r t e ry pe r fo ra t ion had occu r r ed in a 
sett ing of cardiac surgery in 37% of the patients , 
and 45% of bo th surgical and nonsurgical pa-
tients died as a result of this complicat ion. Fifty-
five percen t of those who received ant icoagulants 
died, as did 4 8 % with pu lmonary hyper tens ion . 

T h e high morbid i ty and mortal i ty associated 
with ca the te r - induced pu lmonary ar ter ia l t r a u m a 
manda tes an emphasis on prevent ion . Guidel ines 
fo r the safe use of bal loon-t ipped, f low-directed 

Table. Summary of case reports of catheter-induced pulmonary arterial trauma 

Sex 
N u m b e r of 

pat ients Mean age (yrs) (range) 
Increased pu lmonary 

a r t e ry pressure Anticoagulat ion 
Card iopu lmonary 

bypass Death 

M a l e 15 6 6 . 8 ( 3 9 - 8 9 ) 1 0 / 1 2 ( 8 3 % ) 9 / 1 4 ( 6 4 % ) 7 / 1 5 (4 7%) 6 / 1 5 ( 4 0 % ) 
F e m a l e 2 3 6 7 . 9 ( 3 4 - 9 0 ) 1 5 / 2 0 ( 7 5 % ) 9 / 2 1 ( 4 3 % ) 7 / 2 3 ( 3 0 % ) 1 1 / 2 3 ( 4 8 % ) 

T O T A L S 3 8 6 7 . 5 ( 3 4 - 9 0 ) 2 5 / 3 2 ( 7 8 % ) 1 8 / 3 5 ( 5 1 % ) 1 4 / 3 8 ( 3 7 % ) 1 7 / 3 8 ( 4 5 % ) 
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pulmonary artery catheters have been well sum-
marized.2,31 Based upon the available data, we 
would also suggest that great caution be exercised 
when using this catheter in elderly patients with 
known or suspected pulmonary hypertension, no 
matter how mild, particularly in the setting of 
anticoagulation or cardiac surgery. Hemoptysis 
or endotracheal bleeding frequently precedes de-
terioration in these patients and should prompt 
a vigorous search for its cause. 

Patients undergoing cardiopulmonary bypass 
are particularly vulnerable to catheter-induced 
pulmonary artery trauma. When blood is di-
verted away from the heart and lungs to the 
bypass pump, the cardiac chambers shrink and 
the tip of a once properly positioned catheter 
tends to migrate further into the pulmonary vas-
culature. Manipulation and retraction of the 
heart during the operation may force the tip of 
the catheter even deeper into the pulmonary 
artery, thereby increasing the chance of perfo-
ration. 

Stone et al9 have suggested that the pulmonary 
arterial catheter be partially withdrawn into its 
sterile protective sleeve during cardiopulmonary 
bypass and subsequently reinserted when normal 
circulation is restored, thereby avoiding distal 
catheter migration. Using this prophylactic ap-
proach, they experienced no incidence of pul-
monary arterial trauma in 200 consecutive pa-
tients. Though their numbers are too small to be 
considered significant, this method appears to be 
a promising means of avoiding this devastating 
complication during cardiac surgery. 

Acknowledgment 
We thank Ms. Beverly Kane for her assistance in the 

preparation of this manuscript. 

Paul C. Taylor, M.D. 
Department of Cardiothoracic Surgery 
Cleveland Clinic Foundation 
9500 Euclid Avenue 
Cleveland OH 44106 

References 
1. Swan HJC, Ganz W, Forrester J, Marcus H, Diamond G, 

Chonette D. Catheterization of the heart in man with use of 
a flow-directed balloon-tipped catheter. New Engl J Med 
1970;283:44-451 . 

2. Swan HJC, Ganz W. Complications with flow-directed bal-
loon-tipped catheters (letter). Ann Intern Med 1979; 91:494. 

3. Levy H. Partial rupture of pulmonary artery with lesions of 
medionecrosis in a case of mitral stenosis. Am Heart J 1961; 
62:31-42. 

4. Tredal SM, Carter JB, Edwards JE. Cystic medial necrosis 
of the pulmonary artery: association with pulmonary hyper-
tension. Arch Pathol 1974; 97:183-186 . 

5. Ravines HT. Dissecting hematomas of intrapulmonary ar-
teries in a case of pulmonary hypertension associated with 
patent ductus arteriosus. J Thorac Cardiovasc Surg 1960; 
39:760-766 . 

6. Best J. Dissecting aneurysm of the pulmonary artery with 
multiple cardio-vascular abnormalities and pulmonary hyper-
tension. Med J Aust 1967; 2 :1129-30 . 

7. Lee ME, Matloff JM, Hackner E. Catheter-induced pulmo-
nary artery hemorrhage (letter). J Thorac Cardiovasc Surg 
1982; 83:796-797. 

8. Rao TL, Gorski DW, Laughlin S, El-Etr AA. Safety of 
pulmonary artery catheterization. Proceedings Fourth Annual 
Meeting Society Cardiovascular Anesthesia 1982, pp 123 -
124. 

9. Stone JG, Khambatta HJ, McDaniel DD. Catheter-induced 
pulmonary arterial trauma: can it always be averted? J Thorac 
Cardiovasc Surg 1983; 86:146-150. 

10. McDaniel DD, Stone JG, Faltas AN, et al. Catheter-induced 
pulmonary artery hemorrhage: diagnosis and management in 
cardiac operations. J Thorac Cadiovasc Surg 1981; 82:1 - 4 . 

11. Barash PG, Nardi D, Hammond G, et al. Catheter-induced 
pulmonary artery perforation: mechanisms, management, and 
modifications. J Thorac Cardiovasc Surg 1981; 82:5-12. 

12. Pape LA, Haffajee CI, Markis JE, et al. Fatal pulmonary 
hemorrhage after use of the flow-directed balloon-tipped cath-
eter. Ann Intern Med 1979; 90:344-347. 

13. Lapin ES, Murray JA. Hemoptysis with flow-directed cardiac 
catheterization (letter). JAMA 1972; 220:1246. 

14. Hart U, Wood DR, Gillilian R, Brawley RK. Fatal pulmo-
nary hemorrhage complicating Swan-Ganz catheterization. 
Surgery 1982; 91:24-27. 

15. Cuasay RS, Lemole GM. Rupture of pulmonary artery by 
Swan-Ganz catheter: a cause of postoperative bleeding after 
open-heart operation. Ann Thorac Surg 1981; 32:415-419. 

16. Stein JM, Lisbon A. Pulmonary hemorrhage from pulmo-
nary artery catheterization treated with endobronchial intu-
bation. Anesthesiology 1981; 55:698-699. 

17. Kelly TF Jr, Morris GC Jr, Crawford ES, Espada R, Howell 
JR. Perforation of the pulmonary artery with Swan-Ganz 
catheters. Ann Surg 1981; 193:686-692. 

18. Rosenbaum L, Rosenbaum SH, Askanazi J, Hyman 
Al . Small amounts of hemoptysis as an early warning sign of 
pulmonary artery rupture by a pulmonary arterial catheter. 
Crit Care Med 1981; 9:319-320. 

19. Paulson DM, Scott SM, Sethi GK. Pulmonary hemorrhage 
associated with balloon flotation catheters: report of a case 
and review of the literature. J Thorac Cardiovasc Surg 1980; 
80:453-458. 

20. Chun GMH, Ellestad MH. Perforation of the pulmonary 
artery by a Swan-Ganz catheter (letter). N Engl J Med 1971; 
284:1041-1042. 

21. Golden MS, Pinder T Jr, Anderson WT, Cheitlin MD. Fatal 
pulmonary hemorrhage complicating use of a flow-directed 
balloon-tipped catheter in a patient receiving anticoagulant 
therapy. Am J Cardiol 1973; 32:865-867 . 

 on May 17, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


Winter 1984 Artery dissection induced by Swan-Ganz catheter 675 

22. Page DW, Teres D, Hartshorn JW. Fatal hemorrhage from 
Swan-Ganz catheter (letter). N Engl J Med 1974; 291:260. 

23. Rubin SA, Puckett RP. Pulmonary artery-bronchial fistula. 
A new complication of Swan-Ganz catheterization. Chest 
1979; 75:515-516. 

24. Connnors JP, Sandza JG, Shaw RC, Wolff" GA, Lombardo 
JA. Lobar pulmonary hemorrhage. An unusual complication 
of Swan-Ganz catheterization. Arch Surg 1980; 115:883-885. 

25. Rice PL, Pifarré R, EI-Etr A, Loeb H, Istanbouli 
M. Management of endobronchial hemorrhage during car-
diopulmonary bypass. J Thorac Cardiovasc Surg 1981; 
81:800-801. 

26. Farber DL, Rose DM, Bassell GM, Eugene, J. Hemoptysis 
and pneumothorax after removal of a persistently wedged 
pulmonary artery catheter. Crit Care Med 1981; 9:494-495. 

27. Krantz EM, Viljoen JF. Haemoptysis following insertion of 
a Swan-Ganz catheter. Br J Anaesth 1979; 51:457-459. 

28. Ohn KC, Cottrell JE, Turndorf H. Hemoptysis from a pul-
monary-artery catheter (letter). Anesthesiology 1979; 
51:485-486. 

29. Deren MM, Barash PG, Hammond GL, Saieh T . Perforation 
of the pulmonary artery requiring pneumonectomy after the 
use of a flow-directed (Swan-Ganz) catheter. Thorax 1979; 
34:550-553. 

30. Haapaniemi J, Gadowski R, Naini M, Green H, MacKenzie D, 
Rubenfire M. Massive hemoptysis secondary to flow-di-
rected thermodilution catheters. Cathet Cardiovasc Diagn 
1974; 5:151-157. 

31. Swan HJC, Ganz W. Guidelines for use of balloon-tipped 
catheter (letter). Am J Cardiol 1974; 34:119. 

 on May 17, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

