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Abstract. The circulatory system was studied in 43 chil- diagnosed clinically, as having only a cutaneous form of
dren (ages 3-18 years, mean 10.6 years; 32 girls, lthe disease, and in cases where no cutaneous abnormali-
boys) suffering from localized cutaneous forms of ties were found (scleroderma sine scleroderma) [5, 8, 22,
scleroderma. The following studies were undertaken37].

general pediatric examination, cardiologic examination  There are few papers concerning, or even mention-
including routine electrocardiogram (ECG), 24-h Holtering, the cardiologic status of children with cutaneous
ECG monitoring, echocardiography plus Doppler study,forms of scleroderma [11, 18, 19, 23, 27, 33, 38, 39],
and a treadmill exercise test. Three children found toeven though these forms of the disease are typical of
have congenital heart malformations were excluded fronthildhood [1, 4, 6, 8, 10, 12, 19, 20, 25, 29, 34, 39, 40].
the study. Children with localized scleroderma were of-The aim of this work was to study the circulatory system
ten lighter and shorter than their appropriate controlsin children suffering from cutaneous forms of sclero-
The most common ECG abnormality was incompletederma.

right bundle branch block, but other ECG and Holter

abnormalities were found as well. Abnormal echocardio-

graphic results were obtained in 16 cases. The abnoMaterials and Methods

malities cor)cerneq valvar .functlon (in all heart ValVeSA total of 43 children aged 3-18 years (mean 10.6 + 3.8 years) were
but pre_domlnantly ',n the mitral valve). It was found that studied. The types of disease and their sex distribution are shown in
the children suffering from scleroderma had differentrapie 1. in each case the diagnosis of scleroderma was established at
indices than controls for left ventricular mass index, mi-the University Department of Dermatology in Katowice. The children
tral valve function and left ventricular filling. During the were also treated in this unit during the period 1990-1993. At the same
exercise test (conducted according to Bruce’s protocol)ime they were seen at the University Department of Pediatric Cardi-

we found no difference between patients and controls ology to assess their general development and study their cardiologic
" status. At the time of the cardiologic investigation they had been suf-

. . fering from scleroderma for 3 months to 11 years (mean 3.17 + 2.7
Key words: Localized scleroderma — Heart — Child  years).

After careful physical examination the following cardiologic
studies were performed: standard electrocardiography (ECG), 24-h

. Holter ECG (Medilog 4500, Oxford System), echocardiographic and
Localized scleroderma (cutaneous forms of SCIerOdermat%oppler study (Hewlett-Packard and Toshiba color system), and a

is often described as a benign disease, limited to the skingeadmill exercise test (according to the Bruce protocol). The results
subcutaneous tissue, and sometimes muscles [10, 16—X18sre compared with those obtained from a control group.

26, 35, 37]. According to Majewski [26], neither visceral

nor immunologic changes are usually found (except in

patients with linear scleroderma). Spraker [36] noted thaRResults

treatment is usually not needed for this “benign” dis- . . :
ease, but he also stated that cutaneous forms of sclergN® results obtained are presented in Tables 2-6. It is

derma are sometimes transformed into scleroderma gerfit€resting to note that of the 43 children in this study, 3

eralisata (visceralis). At autopsy visceral sclerodermicVere suffering from congenital heart malformations

changes have been described in patients who had bedyentricular septal defect & atrial septal_defect primum
type, patent ductus arteriosus, and atrial septal defect

secundum type). These children were successfully oper-
Correspondence tdw. Rokicki ated on and excluded from further analysis.
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Table 1.Clinical characteristics of the children in the study

Disease Girls Boys Total
(no.) (no.) (no.)
Morphea 23 (one case of PDA 7 30
and one case of
ASD II)
Scleroderma 4 2 6

generalisata

Scleroderma 1 1 2
linearis

Scleroderma 4 1 (one case of AB | + VSD) 5
“en coup de
sabre’
Total 32 11 43

In the parentheses are details of the children suffering from congenital malformations of the circulatory system. These children were excluded fr
further study.
ASD |, atrial septal defect, primum type; VSD, ventricular septal defect; PDA, persistent ductus arteriosus; ASD |I, atrial septal defect, secundt

type.

Table 2. Results of ECG studies in children with localized scleroderma Table 3. Results of 24-h Holter ECG monitoring in children with lo-

versus controls calized scleroderma versus controls
Results Girls Boys Total Results Girls Boys Total

S C S C S C S C S C S Cc
Normal 8 26 1 6 9 32  Normal 17 15 3 18 20 33
Abnormal 19 — 8 — 27 —  Abnormaf 12 8 4 2 16 10
Doubtfuf 4 ° - 3 4 8 Total 29 23 7 20 38 43

Total 31 31 9 9 40 40
S, localized scleroderma; C, controls.

S, localized scleroderma; C, controls. The difference is close to statistically significapt{] 0.05).
The differences are statistically significaqt € 0.01). 2The following were classified as abnormal results: extrasystoles of
2 Doubtful result: isolated incomplete right bundle branch block. supraventricular (>50/24 h) or ventricular origin, bigeminy, trigeminy,

among others.
b Four children were not studied because of parental objections.

Discussion

There are few other studies with which our results can behe 40 children studied were more than 2 standard de-
compared. It is known that scleroderma is not commorviations below the appropriate norms [33]. Unfortu-
during childhood [1, 4, 6, 8, 10, 12, 13, 15-21, 24, 28]. nately, Wtasowa [40] did not investigate the physical
According to Spraker [36], fewer than 3% of patients development of the children in her study, and in no other
seen by pediatric rheumatology departments suffer fronstudy in the accessible literature was the group of chil-
this disease. The only comprehensive study concernindren with localized scleroderma large enough to allow
the circulatory system in children suffering from local- study of their development.
ized scleroderma was published in 1988 by Wiasowa  Our observation concerning the high incidence of
[40]. Unfortunately, it was published in Russian and in afunctional heart abnormalities in sclerodermic children
journal that is not widely available. Wlasowa describedseems to be in agreement with the findings of several
material collected for a period of 20 years. Hence a largeauthors. For example, Ansell et al. [1], Goldman and
proportion of her material was studied before the intro-Kotler [14], and Lee [22] each noted that heart function
duction of modern technology to pediatric cardiology. in adult patients with scleroderma is often affected,
The predominance of girls over boys, as found in ourthough without clinical manifestations. According to
material, is well established in the literature [1, 4, 6, 10,these authors, morphologic heart changes can be found at
12, 15-18, 28, 31, 32, 37]. The weight and height of 5 ofautopsy in about half the patients with scleroderma. Ac-
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Table 4.Echocardiography and Doppler studies in children with local- Table 6.Results of the physical performance test on a treadmill for
ized scleroderma versus controls children with localized scleroderma versus controls

Results Girls Boys Total Performance Localized Control
_ scleroderma (no.) group (no.)
S C S C S C (n = 38) (n = 30)
Normal 20 22 4 6 24 28 Girls Boys Girls Boys
Abnormaf 11 1 5 1 16 2
Third degree
Total 31 23 9 7 40 30 (6 km/h, 14%) 6 5 6 1
Doppler abnormalities occurred significantly less frequently in the con—FOurth degree
. . (7 km/h, 16%) 21 4 16 2
trol group of 30 children (one case of mitral valve prolapse and oneFifth degree
case of primary/secondary tricuspid valve regurgitation). (8 km/h, 18%) 2 3 1 4

Statistical significancep < 0.01.
#Valvar function abnormalities: mitral valve regurgitation (15 sub-  Total 29 9 23
jects); tricuspid valve regurgitation (7 subjects); pulmonary artery
valve regurgitation (5 subjects); aorta valve regurgitation (3 subjects)The test was not performed in two children: one was unable to perform
Insufficiency of more than one valve was detected in some children. it (being only 3 years old) and the other was disqualified because of
resting tachycardia.
None of the differences between the groups were statistically signifi-

cant.

7

Table 5.Anatomic and functional indices of the circulatory system
(echocardiography and Doppler studies)

Parameter Subjects p <poed
Localized Controls emss
scleroderma (n = 30)
(n = 40)
Heart rate (bpm) 87.6 +15.2 80.3 +10.3 <0.05
Right ventricle (mm) 148 + 3.8 1590+ 2.74 NS
Left atrium (mm) 249 + 4.1 2350+ 2.96 NS
EDD (mm) 40.7 + 5.3 421 + 3.9 NS
SF (%) 303 = 65 359 + 6.8 <0.05
mvcf (L/s) 152+ 041 151+ 0.39 NS
| % LV jhass(9/MP) 78.30+ 9.15 64.7 +£12.5 <0.02
EJ/A, 1.84+ 0.51 185+ 0.38 NS Time
Eind Aint 2.98+ 2.00 1.85+ 0.49 <0.01

A Tine 0.29+ 0.09 0.36+ 0.06  <0.01

V/7] =E int W =4 int

EDD (or LVEDD), left ventricular end-diastolic dimension; SF, short-
ening fraction of left ventricle; mvcf, mean velocity of circumferential
fiber shorteningl x LV s index of left ventricular mass; JA,, ratio

of E wave maximum velocity to A wave maximum velocity (see Fig.
1); /A ratio of E wave integral velocity to A wave integral ve-
locity (see Fig. 1); AT ratio of A wave integral velocity to total
integral velocity (see Fig. 1).

Fig. 1. Schema of blood flow through the mitral valve during diastole:
Doppler study.

manifestations of pericardial involvement can be found
in 5-10% of patients with scleroderma, irrespective of
cording to Szymaska-Jagietto [37], such changes are age. On the other hand, according to these authors, dur-
even more frequent. Dupuis et al. [7] reported that theséng echocardiographic examination pericardial abnor-
patients suffer fromMyocardite sclerodermiqueyhich  malities are detected in 41% of patients. Goldman and
is associated with heart fibrosis. These changes may rd<otler also stated that at autopsy cardiac changes are
sult in electrical disturbances of heart function [1, 7]. seen in 33—72% of sclerodermic subjects; and according
In contrast to the reports of other authors, we foundto Oram and Stokes [29] this rate is even higher—up to
no pericardial effusion in our patients. In material de-100%. It should be noted, however, that according to the
scribed by Wtasowa [40] the pericardium was “af- authors mentioned above, visceral changes in scleroder-
fected” in 23.6% of sick children; however, she did not ma develop after a long duration of the disease (two to
explain exactly what pericardial disorders were ob-five decades). The same opinion was expressed by Le
served. Goldman and Kotler [14] believed that clinical Roy [23]. On the basis of our results the reportedly high



216 Pediatric Cardiology Vol. 18, No. 3, 1997

Fig. 2. Typical flow through the mitral valve in a child with localized scleroderr®dt) and a healthy childright).

incidence of pericardial involvement may be questionedpf the valvar rings (an effect of affected functioning of
at least for children. It should be remembered that be€onnective tissue).
cause the patients in our study were children the mean During echocardiography we found a significantly
disease duration was only about 3 years. abnormal pattern of left ventricular diastolic filling in the
In our material we found no cases of evident cardiacpresence of normal systolic function in patients with
hypertrophy (in children who were not suffering from scleroderma. The Doppler abnormalities—significantly
congenital structural heart malformations). On the othetigher values for [/A;,. and lower for A,/T;.. (Figs. 1,
hand, it is known that various forms of cardiomyopathy 2) in our patients than in controls—indicate a restrictive
are common in adults suffering from scleroderma. How-pattern of filling [11].
ever, statistical analysis of the entire group of our pa-  Our finding concerning the alterations in electrical
tients revealed a significantly greater index of left ven-heart function detected by routine and Holter ECG moni-
tricular mass than in normal subjects. This result mighttoring in sclerodermic children is in good agreement with
be interpreted, as a prelude to hypertrophic cardiomyopthe results of several investigators. For example, Ansell
athy. Ciszewski and Kochanowski [2, 3] found no evi- et al. [1], Goldman and Kotler [14], Riecker [31], and
dence of cardiac hypertrophy in their adult patients suf-Targa et al. [38] opined that fibrosis of the conducting
fering from scleroderma, though they demonstrated deart system in patients with scleroderma often results in
significantly thicker intraventricular septum and left ven- different types of conduction abnormality (e.g., atrioven-
tricular posterior wall. Their observation seems to be intricular block or ventricular tachycardia). In Poland Man-
agreement with our findings. decki et al. [27] studied a group of 27 adult subjects with
Our observation of a faster heart rate and largerscleroderma and found heart conduction abnormalities in
shortening fraction in children with localized scleroder- 21; the most common ECG change was incomplete right
ma compared with controls could be the result of thebundle branch block (as in our study). Ciszewski and
increased functioning of the sympathetic nervous systenKochanowski [2, 3] found an abnormal ECG in 41 of 66
which has been described in adults with hypertrophicpatients suffering from generalized scleroderma, a fre-
cardiomyopathy [11]. quency similar to that in our material. On the other hand,
Valvar insufficiency, which was common in our pa- Targa et al. [38] found a normal ECG in 92.3% of pa-
tients (16 of 40), has often been detected in adults byients with localized scleroderma.
other authors [e.g, 9]. It may be a result of enlargement  Wiasowa [40] described supraventricular tachycar-
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dia in 12.3% of sclerodermic children, atrioventricular 19.

block in 15.8%, and incomplete right bundle branch

block in 12.8%. Dupuis et al. [7] reported that the ECG 20

abnormalities in sclerodermic children were mainly non-

specific. These opinions seem to be in agreement witif1:

our findings.

Using an exercise test performed according to

We plan to continue these studies to determine the,,

long-term cardiologic effects of cutaneous forms of
scleroderma.

25.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Ciszewski A, Kochanowski J (1986) Serce w twardzirtezegl

. D’Angelo WA, Fries JF, Masi AT, Schulman LE (1969) Patho-

26.
. Ansell B, Falcini F, Woo P (1994) Scleroderma in childhoGtin

Dermatol 12299-307

Dermatol 73165-170

. Ciszewski A, Kochanowski J (1989) Elektrokardiograficzna i
echokardiograficzna ocena zmian w sercach w przebiegu twardog

ziny uktadowej.Pol Arch Med Wewn 8Z0-79

. Dabich L, Sullivan DB, Cassidy JT (1974) Scleroderma in the 29

child. J Pediatr 85770-775

logic observations in systemic scleroséen J Med 46428-440

. Domenici R, Simoni F, Camici G (1988) Sclerodermia localizzata

nell'infanzia. Pediatr Med Chir 1297-302

. Dupuis C, Kachaner J, Freedom RM, Payot M, Davignon A (1991)31'

Cardiologie infantile,2nd edn. Paris, Flammarion, p 533

. Falcini F, Trapani S, Taccetti G, Tafi L (1990) Sclerosi sistemica

in eta pediatricaPediatr Med Chir 12593-599

abnormalities of cardiac function in progressive systemic sclerosis
with diffuse scleroderma\ Engl J Med 31142-148

Ghersetich |, Teofoli P, Benci M, Innocenti S, Lotti T (1994) 34.

Localized scleroderm&lin Dermatol 12237-242

Giec L, Gasior Z (1990) Kardiomiopatia: diagnostyka i leczenie. 35
Post Nauk Med A-9

Goel KM, Shanks RA (1974) Scleroderma in childhood: report of 36
5 casesArch Dis Child 49861-866

Goldenstein-Schainberg C, Rodrigues Pereira R, et al (1990)
Childhood linear scleroderma “en coup de sabre” with uveiis.
Pediatr 117581-584

Goldman A, Kotler M (1985) Heart disease is scleroderAra.
Heart J 1101043-1046

Guerstein F, Birke M, Romero P (1988) Esclerodermia localizada38-

en ninos: analisis de 5 casé¥v Chil Pediatr 5270-274
Jabtéska S (19755cleroderma and PseudoscleroderrBZWL,
Warsaw, pp 9-210

Jabtéska S (1980) Twardzina. In: Jablka S (ed)Choroby
SKay. PZWL, Warsaw, pp 471-486

Jabtdska S, Chorzelski T (198&horoby Skoy. PZWL, Warsaw,
pp 147-152

27.

30.

37.

39.

40.

217

Jones EM, Callen JP (1991) Collagen vascular diseases of child-
hood.Pediatr Clin North Am 38.025-1029

Kornreich H, King K, Berstein B (1977) Scleroderma in childhood.
Arthritis Rheum 2843-350

Larregue M, Canuel C, Bazex J (1983) Sclerodermie systemique
de I'enfant: ‘apropos de 5 observationdnn Dermatol Venereol
110317-326

, . 22. Lee P (1993) Clinical aspects of systemic and localized sclerosis.
Bruce's protocol, we found no differences between pa- (1993) P y

tients and controls, although this test may not be detaileg
enough to reveal changes in cardiac performance.

Curr Opin Rheumatol 585-791

3. Le Roy E (1984) The heart in systemic sclerobisEngl J Med

310:188-192

. Lohrer R, Barran L, Kellnar S, Belohradsky B (1986) Atrophoder-

mia idiopathica et progressiva Pasini et Pierini: eine wenig be-
kannte Form der zirkumskripten Sclerodermie im Kinderalter.
Monatsschr Kinderheilkd 13878-880

Loperfido T, Fiorelli R, Sentarelli P, et al (1980) La cardiopathia
sclerodermicaG Ital Cardiol 101077-1080

Majewski S (1988Ymiany Naczyniowe i Zaburzenia Immunolog-
iczne w Twardzinie. Ich Wzajemne Powiazania. Praca Habilita-
cyjna. Warsaw Academy of Medicine, Warsaw

Mandecki T, Rubisz-Brzezskha J, Wiernek J, Jagielak Z (1979)
Zaburzenia przewodnictwa w twardziniol Arch Med Wewn
61:43-49

Medsger T (1994) Epidemiology of systemic scleroSign Der-
matol 12207-216

. Oram S, Stokes W (1961) The heart in sclerodefra-eart J

23:243-259

Pearson A, Gudipati C, Labovitz A (1988) Systolic and diastolic
flow abnormalities in elderly patients with hypertensive hypertro-
phic cardiomyopathyd Am Coll Cardiol 12989-995

Riecker G (1975) Krankheiten des Herzens und des Kreislaufs. In:
Riecker G (ed)Klinische Kardiologie.Springer, New York, pp
75-76

32. Rook A (1986)Textbook of DermatologyBlackwell, Oxford
. Follansbee W, Curtiss E, Medsger T Jr, et al (1984) Physiologic33.

Rzepka J, Smytta B (198 §orma Rozwoju Somatycznego Dzieci
i Mtodziezy Makroregionu Baskiego. Zeszyty Naukowkademia
Wychowania Fizycznego, Wroctaw, p 47

Singsen B (1986) Scleroderma in childho&ediatr Clin North
Am 331119-1139

. Smith J, Clements P, Levisman J (1979) Echocardiographic fea-

tures of progressive systemic sclerogisn J Med 6628—33

. Spraker M (1988) Sclerosing and atrophying conditions. In:

Schachner L, Hansen R (edBgdiatric Dermatology Churchill
Livingstone, New York, pp 919-928

Szymaska-Jagietto W (1985) Twardzina. In: Wilkoszewski E (ed)
Zapalne Choroby Uktadowe Tkanki tacznej u Dzieci i Miogyie
PZWL, Warsaw, pp 166-187

Targa L, Cardin G, Cozzi F, et al (1990) | disordini elettrocardio-
grafici nelle diverse varieta cliniche di scleroderm@&Clin Med
7117-24

Vayssairat M, Bandot N, Abuaf N, Johanet C (1992) Long-term
follow-up study for 164 patients with definite systemic sclerosis:
classification consideration€lin Rheumatol 1B56-363

Wiasowa T (1988) Osobiennosti ogranichennoi sklerodermii u de-
tei i swiaz'ee s sistemnoi sklerodermitediatria 353-56



