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Abstract. To assess the changing role of cardiac cath+eplaced by echocardiography. To evaluate these rapidly
eterization in the care of the neonate, a retrospectivehanging practices in pediatric cardiology, we review our

review of all catheterizations between January 1984 texperience with neonatal cardiac catheterizations during
December 1985 (group I) and January 1994 to Decembea period of 10 years at a single institution.

1995 (group Il) at C.S. Mott Children’s Hospital was

performed. Neonatal cardiac catheterization was per-

formed more frequentlyp(= 0.02) in group |, compris- Methods

ing 14% (110 of 772) of all catheterizations versus 11% _ _ _ o

(93 of 880) in group Il. Access was performed by cut- A retrospective review of all cardiac catheterizations performed from

. - . . January 1984 through December 1985 (group |) and January 1994
down in 15 patients (13 venous and 2 arte”al)’ all Inthrough December 1995 (group II) at C.S. Mott Children’s Hospital

group I. In group 1, 20 of 110 patients (18%) had balloon yag performed. Inclusion criteria for the study included all neonates
atrial septostomies; no other catheter interventions werg<2g days) who underwent cardiac catheterization and excluded those

performed. Interventions were more frequept £ who entered the catheterization laboratory for other procedures. Cath-
0_003) and varied in group 11, including 15 septostomiesyeterization reports were reviewed to determine age and weight at the
17 balloon valvuloplasties (13 pulmonary and 4 aortic) otime of the procedure. Cardiac catheterization quality assurance forms

coil embolizations of collaterals, and 1 cardiac biopsy_completed by thg ca}hetenzauon clinical nurse speua'llst'wer'e reviewed
to assess complications. Method of vascular access, indication for cath-

DeSP'te t_he higher prevalence an_d complex_lty of Inter'eterization, fluoroscopy times, and complications were also noted. All
ventions in group Il, fluoroscopy times (median; range:yajyes are expressed as median with ranges. Categorical variables were
16 min; 2-55 vs 16 min; 1-107) were similar in both compared by contingency analysis and continuous variables by analysis
groups p = not significant) as well as the prevalence of of variance.

complications. Neonatal cardiac catheterizations are per-

formed less frequently than they were a decade ago at our

institution, and therapeutic interventions have becomeRresults

more common. Despite these changes, fluoroscopy time

and the rate of complications have not increased. There were 772 cardiac catheterization procedures in
1984 and 1985, of which 110 neonatal procedures (14%)
Key words: Neonatal — Cardiac catheterization were performed in group I. This proportion was signifi-

cantly (p = 0.02) higher than the 93 neonatal procedures

in group I, which represented 11% of the 880 total cath-
ngterizations. Neonatal catheterization was performed at
an earlier agep( = 0.02) in group |; however, weights
were similar p = not significant [NS]) in both groups

Cardiac catheterization in the neonate has been an i
portant diagnostic tool for several decades. However

since the advent of two-dimensional echocardiograph _ . . :
and color-flow Doppler, cardiac catheterization is Iessglr:t;e 1). The diagnoses in each group are listed in Ta-

frequently essential for anatomic and hemodynamic di- . .
d y y Vascular access was achieved by cutdown in 15 pa-

agnosis. Concurrently, the introduction of lower profile . s | with 11 patients wh ired cutd
catheters and intravascular devices brought transcathet pNts In group 1, wi patients who required cutdown
I venous access, 2 patients for arterial access, and two

therapies to the neonate as diagnostic catheterization w g K
patients who required cutdown for both venous and ar-

terial access. In contrast, no patient in group Il under-
Correspondence tdD. Shim went cutdown for vascular accegs< 0.001), although
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Table 1.Comparison of ages and weights of groups | and Il Table 3.Complications encountered during neonatal cardiac catheter-
izations from January 1984 to December 1985 (group 1) and January
Parameter Group | Group I p 1994 to December 1995 (group I1)
Age (median; range) 3 days; 1-28 days 6 days; 1-28 days 0.0Zomplications Group | Group Il
Weight (median;
range) 3.3kg; 1.2-4.7kg 3.2 kg; 1.6-4.6 kg NS Cardiopulmonary resuscitation 4 3
Death 2 0
NS, not significant. Dissection with tamponade 1 1
Embolization of guidewire fragment 0O 1
Electrophysiologic events 37 13
Table 2. Cardiac diagnoses of groups | and Il Eggi[gfmzir;?\“c spel 11 g
. . Hypothermia 2 0
Diagnosis Group | Group Il Perforation of right ventricular
. ) outflow tract 0 4
Aortic stenosis 2 5(4) Respiratory distress 3 1
Anomalous left coronary artery 0 2 Stain 1 1
Anomalous pulmonary vgnous return 8 3%1) Vascular complications 24 7
Arter!ovenous malformations 1 0 Total 76 (in 50% 41 (in 37%
Cardiomyopathy 1 2(%) of patients)  of patients)
Coarctation of the aorta 25 4
Discontinuous pulmonary arteries 0 1
Double-inlet left ventricle 2 4
Double-outlet right ventricle 4 3 neonatal cardiac interventions was significantly different
Eg“b'_ejom'et 'eﬁl ventricle 8 i between the two study periods & 0.003) with thera-
Enztoec'zrsdizrl'zwswon defect . sq)  Peutic catheterizations comprising 20 of 110 (18%) neo-
Hypoplastic left heart syndrome 7P 7(1p® natal catheterizations in 1984 and 1985, consisting ex-
Persistant fetal circulation 4 0 clusively of balloon atrial septostomies; in all these neo-
Pulmonary atresia/ventricular septal defect 2 9 nates catheterization was also performed to obtain
Pulmonary atresia/intact ventricular septum 6@ 4 diagnostic data. However, in 1994 and 1995, therapeutic
Pulmonary stenosis _ 6 13 procedures were performed in 35 of 93 (38%) neonates,
?ZE;TZ;?Q?&ZE?CW%MIa 42 9(() o including balloon atrial septostomies ¢ 15) as well as
D-transposition of the great arteries 17 (15) 16 (12 pulmonary baIIoo_n VaIVU|Op|aSt,IeS| = 1,3)’ ?.OftIC bal-
L-transposition of the great arteries 571) 0 loon valvuloplastiesr( = 4), coil embolization of col-
Tricuspid atresia 3() 1@pe laterals 6 = 2), and endomyocardial biopsy = 1).
Truncus arteriosus 5 2 Despite the higher prevalence and complexity of in-
Ventricular septal defect 2 1 terventions performed in group I, the rate of complica-
Total 110 93 tions was similar to that of group p(= NS; Table 3). Of

2 Numbers in parentheses indicate the numbers of patients in which th(re]Ote is the hlgh incidence of vascular compllcatlons n

therapeutic catheterization procedure was performed. group 1, including absent Or_decreaseq femoral pufse (
® Numbers in parentheses indicate the numbers of patients in which= 17) and VenOStasm(:_ 5), in comparison to group ”_.
balloon atrial septostomy was performed. which had no reported instances of vascular complica-

tions. The incidence of blood transfusions was signifi-

cantly higher in group I'g < 0.001) with 83 (75% of
catheterization was aborted in 1 patient due to lack of@tients) transfusions performed, with only 3 associated
access and 3 patients underwent catheterization via th¥ith hypotension and 2 with excessive bleeding. In con-
transhepatic venous approach. trast, transfusions were performed in 23 patients (35%)

Cardiac catheterization was performed for primarily " group Il for hypotensionr{ = 3), perforation of the
diagnostic purposes in all 110 neonates in group |. Ifight ventricular Qutflovy tract during pulmonary valvu-
contrast, 58 of 93 neonates (62%) in group Il underwen{OPasty 0 = 2), dissection with tamponade ¢ 2), and
diagnostic catheterizatiorp(< 0.001). As indicated in €Xcessive blood lossn(= 1). Fluoroscopy times (16
Table 2, anomalous pulmonary venous return, coarcta?i; 2-95 vs 16 min; 1-107) did not differ between the
tion of the aorta, and truncus arteriosus were commofd™oUupPs p = NS).
indications for diagnostic cardiac catheterization in 1984
and 1985, but these require catheterization less frepjscussion
quently in contemporary practice. Transcatheter therapy
was more often the indication for cardiac catheterizationThe data presented herein document the rapid changes
in group Il compared with group I. The proportion of that have occurred in the practice of neonatal cardiology
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during the past decade. The indications for neonatal carate has not increased (Table 3). This may reflect the
diac catheterization, associated with increased death armirrent availability of smaller catheters, improved tech-
morbidity [1], have shifted from predominately diagnos- niques (e.g., monitoring heparinization by activated clot-
tic to a nearly equal mix of diagnostic and therapeuticting times [3]), and patient selection. The lower inci-
procedures. Advances in echocardiography have largelgence of vascular complications, such as absent or de-
eliminated the need for diagnostic catheterization studiesreased femoral pulse and venostasis in group II,
in neonates with anomalous pulmonary venous returnsupports these observations. Similar decreases in vascu
coarctation of the aorta, and truncus arteriosus. The ddar complications were also described by Casstil.
creased need for diagnostic catheterization for coarctgd]. Transient heart block remains the most common
tion of the aorta became more evident in 1987 as deeomplication of neonatal cardiac catheterization.
scribed by George et al. [2]. However, therapeutic cath-  Methods of obtaining vascular access have also
eterization procedures for the neonate with criticalevolved during the past decade. At our institution, cut-
pulmonary or aortic stenosis, which were not available indown has virtually disappeared as a means of obtaining
1984, are now commonplace. Thus, the care of neonatalascular access in neonates. The availability of Doppler-
heart disease has become substantially less invasive tipped introducer needles [4] and the transhepatic ap-
the past decade, with a shift in diagnosis from the cathproach [5] have essentially eliminated the need for cut-
eterization laboratory to the echocardiogram suite and @owns in the neonate. It seems likely that this trend will
concomitant shift in some therapies from the operatingcontinue as fewer fellows have an opportunity to learn
room to the catheterization laboratory. the cutdown approach.

In addition to the changing indications for neonatal
cardiac catheterization, our data also show that neonatal
catheterizations currently comprise a smaller proportionconclusions
of pediatric catheterizations than in the previous decade

(14% vs 17%p = 0'02.)' T.h's'. comparison is I!kely to be Patterns of care for neonates with severe cardiac diseast
_con_founded by changing |nd|cat|(_)ns for cardiac cathetergave changed substantially during the past decade. Di-
izations beyond the neonatal period. When the number o, gnostic catheterizations are required much less often

pediatric_ open heqrt operations is use(_j as amore Consfiﬁécause essential data are usually obtained from echo-
tent basis comparison, the decrease in neonatal card@:

> ; . . %rdiography. Therapeutic catheterization procedures

catheterizations is even more dramatic, d(_acreasmg fro .g., balloon atrial septostomies and balloon dilation for
one case per 2.50 pediatric open hearts in 1984 to on ritical pulmonary and aortic stenosis) are now common-
case per 10.04 open hearts in 19%(0'0001?' T_hus, place in the neonate and have maintained the essentia
althoggh the raw _number of neonatal catheterizations haﬁ)le of the cardiac catheterization laboratory in neonatal
remained essentially unchanged, they have become Ie%%rdiology.
common as the pediatric cardiology program at our cen-
ter has grown when compared to total number of cardiac
catheterizations and pediatric open heart surgeries.

Transfusions were more prevalent in group | com-
pared to group Il (75% vs 35%) which may reflect more
judicious use of transfusions in the era of increased: Cassidy SC, Schmidt KG, Van Hare GF, Stanger P, Teitel DF
awareness of HIV. The use of blood transfusions has Sjgj)JC:;mclﬁ?t'Co:rzg; ‘;Zf;aggflc;;g'ac catheterization: A 3-year
become more reserved for specific indications, especially Georée B, DiSessa TG, Williams R, Friedman WF, Laks H (1987)
those related to complications as a direct result of cath- coarctation repair without cardiac catheterization in infars
eterization rather than for palliation of a cyanotic new- Heart J 1141421-1425
born with low hematocrit. Transfusions in response to3. Grady RM, Eisenberg PR, Bridges ND (1995) Rational approach to
Comp“cations Comprise a greater proportion (8 of 23; use of heparin during cardiac catheterization in childdeAm Coll
35%) of transfusions in group Il compared to group | (5  Cardiol 25725-729 _
of 83: 6%). 4. Schwartz SM, Beekman R, Crowley DC, et al (1993) Randomized

trial of a 20-gauge Doppler-guided introducer needle for vascular
Other notewqrthy patterns reyealed by these data _ ... in infantediatr Res 326A (abstrac]
relate to catheterization complications and vascular acs gspim p, Lioyd TR, Cho KJ, Moorehead CP, Beekman RH Iii
cess. Despite the increase in number of therapeutic car- (1995) Transhepatic cardiac catheterization in children: evaluation

diac catheterizations in recent years, the complication of efficacy and safetyCirculation 921526—1530
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