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Abstract: A 29-year-old woman with mixed connective
tissue disease presented with signs of progressive
pulmonary hypertension. After admission to the hospital
her condition worsened rapidly and she developed a
cardiac arrest resistant to cardiopulmonary resuscitation.
Therefore, emergency extracorporeal assist was per-
formed. No pulmonary embolism was found. Right heart
catheterisation showed severe pulmonary hypertension,
which was treated with nitric oxide ventilation. She was
weaned from the extracorporeal assist with high doses of
inotropic agents. Because of suspicion of exacerbation of
her underlying disease, which led to pulmonary
hypertension, immunosuppressive treatment was started
with high doses of corticosteroids and plasma exchange.
This resulted in slow recovery over the next four weeks.
Control echocardiography showed complete normal-
isation of cardiac function without signs of pulmonary
hypertension. Two months after admission she was
discharged from the hospital in good condition.
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Introduction

Mixed connective tissue disease (MCTD) is a rheumatic
syndrome characterised by overlapping clinical mani-
festations of systemic lupus erythematosus (SLE),
progressive systemic sclerosis (PSS) and polymyositis
(PM) and high titres of circulating antibodies to nuclear
ribonucleo protein (RNP) [1]. Pulmonary hypertension

(PHT) in patients with MCTD usually develops
progressively. Occasionally severe and rapidly deterior-
ating PHT is seen in MCTD.

Case Report

A 29-year-old woman was admitted because of
exertional dyspnoea, asthenia and weight loss. She had
a long-standing history of MCTD, including arthralgias,
polymyositis, haemolytic anaemia, pericarditis and
myocarditis. The serological profile revealed an anti-
nuclear antibody titre of 1/320 with a speckled pattern, a
high positive RNP titre, a positive titre for single-
stranded DNA of 1/1280, and a hypergammaglobulinae-
mia. LE cell, anti-SM (smooth muscle) antibodies and
antiphospholipid antibodies were absent, and serum
complement was normal.

Clinical examination on admission revealed a
cachectic woman with a sacral decubitus ulcer, normal
body temperature, blood pressure of 120/80 mmHg and
pulse rate of 200 bpm. She also showed a marked
sclerodactyly with swollen fingers.

On electrocardiography, atrial flutter with a ventri-
cular response of 200 bpm was seen. A chest radiograph
revealed a normal heart and lung pattern, except for the
prominent hili. Doppler echocardiography showed right
ventricular dilatation with impaired left ventricular
function. Mitral valve insufficiency (1/4) and tricuspid
valve insufficiency (2/4) were also detected.

Treatment consisted of a slow intravenous bolus of 70
mg propafenone and 0.5 mg digoxin, this resulting in a
conducting delay of the atrial flutter, rapidly changing to
atrioventricular block without ventricular escape rhythm
and (iatrogenic) cardiac arrest. Atropine administration
(0.5 mg) resulted in ventricular fibrillation, which could
be restored to sinus rhythm with electrical defibrillation.
Cardiopulmonary resuscitation was started because of
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electromechanicaldissociation,including manualchest
compressionand artificial ventilation. Control echocar-
diographyshowedseveredilatationof theright ventricle
without tamponadeand shifting of the intraventricular
septumto the left sideof the heart.Additionally severe
hypoxaemiawas noticed (po2 33 mmHg) making the
diagnosisof massivepulmonaryembolismvery likely. A
decision was made to perform emergencypulmonary
embolectomy under extracorporeal cardiopulmonary
assist.After sternotomy,manual open heart massage
was continued. No major pulmonary embolism was
found during the operation.

The patient could slowly be weaned from the
extracorporealassist, with the use of high dosesof
inotropic agents(dobutamine20 mg/kg/min, dopamine
10 mg/kg/min, norepinephrine5 mg/kg/min). Haemo-
dynamic parametersderived from pulmonary artery
catheterisationrevealedseverePHT (Table1). Because
of a suspicionof exacerbationof herunderlyingdisease,
which led to PHT, immunosuppressivetreatmentwas
startedwith high dosesof corticosteroids.Nitric oxide
ventilationwasstarted(10 ppm)in orderto reducePHT,
andcontinuedover the next 6 days.

Inotropic agentscould be decreasedgradually, but
weaningfrom the ventilator took severalweeks.There
were no neurologicalor renal problems.After 1 week,
plasmaexchangesessionsof 4 litres werestartedon an
alternatedaybasisfor five sessionsandthenreducedto a
oncea weeksessionfor 8 weeks.

One month after sternotomy,Doppler echocardio-
graphy showedcompletelynormal heart function with
no signsof PHT. Two monthsafter admissionshewas
dischargedfrom hospitalin goodclinical conditionwith
a weight gain of 13 kg. The immunological profile
remained unchanged:positive ANA, a high positive
RNPtitre, apositivetitre for single-strandedDNA, anda
hypergammaglobulinaemia. Titre values went up and
downin correlationwith eachsessionof plasmapheresis.

Disccussion

Our patient presented with acute severe PHT, as
demonstrated by pulmonary artery measurements,
leading to rapid haemodynamic deterioration. On
echocardiography left ventricular function seemed
seriously impaired, but becauseof severetachycardia,
it was impossible to perform quantitative ultrasound
measurements.Propafenonewasadministeredto reduce
the heart rhythm, resulting in conduction delay and
(iatrogenic) cardiac arrest. Previous reports have
suggestedthat patientswith MCTD may be at risk for
developingconductionabnormalities,but their relation-
ship with MCTD remainsuncertain[1].

Emergencycardiopulmonarybypasswas performed
becauseof CPR resistantcardiac arrest [2,3] and the
presumeddiagnosisof massivepulmonary embolism.
No embolismwas found, which madethe diagnosisof
exacerbationof PHT due to concomitantworseningof
MCTD morelikely.

In MCTD two types of lung diseaseare found;
interstitial lung diseaseand PHT [4]. PHT in patients
with MCTD implicatesa significantly worseprognosis
[5]. Cor pulmonaleis a major causeof deathin these
patients [6]. Several factors are responsiblefor the
pathogenesisof PHT, including vasospasm,vascular
thickeningdue to vasculitisand thromboembolism[7].
However,PHT in MCTD usuallydevelopsprogressively
andacceleratedcoursesareratheroccasional[8].

Pulmonary involvement has been consideredto be
easilytreatedwith corticosteroids[4], but it hasbecome
apparentthatPHTmaynotberesponsiveto corticoidsor
immunosuppressivetreatment [9]. Nevertheless,early
cytotoxic therapymay be beneficial[4]. Dahl et al. [7]
describeda 10-yearsurvival in a womanwith PHT and
MCTD, who was successfully treated with cyclo-
phosphamideduring two relapsesof PHT.

Table 1. Haemodynamicparametersduring NO ventilation

Day

1 2 3 4 5 6 7

CI (l/min/m2) 3.3 3.2 3.1 3.3 3.4 3.1 2.9
SVRI (dyne/s/cm–5/m2) 1552 2150 2374 2061 2118 2142 2345
PVRI (dyne/s/cm–5/m2) 509 400 490 436 424 361 342
MAP (mmHg) 70 94 100 96 100 93 96
HR (bpm) 96 111 110 107 107 115 99
CVP (mmHg) 6 8 8 11 10 10 9
MPAP (mmHg) 35 33 31 32 33 29 28
PAWP (mmHg) 8 12 12 14 15 14 13
Dopamine(mg/kg/min) 10 10 10 8 7 4 0
Dobutamine(mg/kg/min) 20 20 17 12 8 4 0
Norepinephrine(mg/kg/min) 5 3 1 0 0 0 0

NO, nitric oxidegas;CI, cardiacindex;SVRI, systemvascularresistanceindex;PVRI, pulmonaryvascularresistanceindex;MAP, meanarterial
bloodpressure;HR, heartrate;CVP,ventralvenouspressure;MPAP,meanpulmonaryarterypressure;PAWP,pulmonaryarterywedgepressure.
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The pulmonaryvascularreactivity to NO ventilation
in MCTD hasalreadybeendocuentedelsewhere[9]. NO
produceda moderatelowering of pulmonary arterial
pressure (PAP) and pulmonary vascular resistance
(PVR) without any deleterioussystemic effect. This
vasodilatoreffectcanalsobereachedwith prostacycline
or nifedipine, but systemiceffectsmay producesevere
complications [9]. In contrast, NO seems to be a
selectivevasodilator.The absenceof systemicdilator
effectsis a resultof rapid inactivationof inhaledNO by
haemoglobin[10]. In our patient,PAPdecreasedwithin
minutes after starting NO. Thereafter,PAP and PVR
remainedstableand no further decreasesin PAP and
PVR werenoticedduring NO inhalation.

In MCTD, increasedconcentrationsof circulating
immune complexes(CIC) may be detected,but this is
not a commonfeature.In our patient,CIC werenormal.
The presenceof high autoantibodiestitres in MCTD
correlateswith associateddiseases[11]. Plasma ex-
changehas been demonstratedto be effective in the
managementof diseasesmediatedby autoantibodiesand
circulating immune complexes[12,13], probably be-
causeof the removalof immunecomplexesandmaybe
alsootherfactorsresponsiblefor thedisease.Removalof
pathogenic autoantibodiesor serum factors toxic to
endothelialcells may havecontributedto the improve-
ment of our patient.Plasmaexchangehasbeenusedin
MCTD evolving to sclerodermawith renal failure [12].
Fletchneret al. [13] describedsevereneuropsychiatric
manifestationsin MCTD respondingdramatically to
treatmentwith plasmaexchange.

Conclusion

This caseof MCTD with exceptionallyfast progressive
PHT was successfully treated with NO ventilation,
plasmaexchangeandimmunosuppressivemedication.
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