
Introduction

Systemic sclerosis (SSc) is an autoimmune dis-
ease of unknown etiology, characterized by micro-
vascular changes of intimal proliferation and dys-
regulated neoangiogenesis, systemic fibrosis, and 
involvement of visceral organs, including lungs, 
heart, gastrointestinal tract and kidneys (1). Pulmo-
nary complications are common and are a leading 
cause of death (2-3). However, pleural effusions are 
rare, described in 7% of SSc patients, especially in 
the context of heart failure secondary to pulmonary 

hypertension (4-5). Pleural effusions in patients with 
SSc have been related to comorbidities, including 
concurrent infection or malignancy (6-7).

We present a case series of patients with SSc 
and symptomatic pleural effusion that required 
thoracentesis. All cases deteriorated shortly follow-
ing the procedure and had fatal outcomes. Our goal 
is to raise awareness of thoracentesis as a potentially 
hazardous procedure among SSc patients.

Case series

We describe three patients with diffuse SSc who 
were under routine follow-up in our department. 
They developed pleural effusions that contributed to 
respiratory deterioration, leading to hospital admis-
sion. None of the patients had pericardial effusion. 
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Patients’ characteristics at admission are presented in 
Table 1. All three had undergone right-sided thora-
centesis during hospitalization, while patient no. 2 
also required pleurodesis for recurrent, intractable 
effusion. The patients died shortly after the pleural 
interventions.

Case 1

A 40-year-old male with SSc was admitted due 
to progressive dyspnea and anasarca. SSc was diag-
nosed 6 years earlier, when he presented with mus-
cle weakness, Raynaud’s phenomenon, sclerodactyly, 
and positive antinuclear and anti-Scl-70 antibod-
ies. He developed pulmonary arterial hypertension 
(PAH), progressive interstitial lung disease (ILD), 
esophageal injury and right heart failure. Regular 
medications were carvedilol, furosemide, losartan, 
acetylsalicylic acid, mycophenolate mofetil, esome-
prazole and macitentan. He required long-term, am-
bulatory oxygen therapy.

On admission, the patient was tachypneic, with 
signs of anasarca including ascites, limbs and abdom-
inal wall edema. Bilateral pleural effusions, greater on 
the right, were identified on chest X-ray. Echocardi-
ography showed a dilated, akinetic right ventricle due 
to severe pulmonary hypertension, with preserved 
left ventricular (LV) function. He was treated with 
intravenous furosemide and metolazone without sig-
nificant improvement. A therapeutic thoracentesis 
was performed to improved dyspnea, with drainage 
of 1.2 liter from the right hemithorax. A few hours 
after thoracentesis he developed acute respiratory 
distress, with CO2 accumulation and cardiovascular 
collapse necessitating intubation, mechanical venti-
lation and vasopressor therapy. After hemodynamic 
stabilization was achieved, he was treated with con-
tinuous intravenous infusion of epoprostanol. A right 
thoracic drain was inserted for continuous drainage 
over several days, but the patient continued to de-
teriorate, with multiorgan failure resulting in death. 
There were no signs of infection.

Table 1. Patients’ characteristics

Characteristic Patient No.

1 2 3

Sex Male Male Female

Age at diagnosis, years 34 46 58

Duration of disease, years 6 13 3

Organs involved Raynaud’s
Lungs (ILD+PAH)
Skin (diffuse)
Esophagus
Myopathy

Raynaud’s
Lungs (PAH)
Skin (diffuse)
Esophagus
Heart

Kidneys (SRC)
Arthritis
Skin (diffuse)
Myositis
Heart

Pulmonary hypertension Yes Yes No

Pulmonary fibrosis Yes No No

Pericardial effusion No No No

Antibody status ANA>1:640
fine speckled
Anti-Scl-70

ANA>1:1000
fine speckled
Anti-Scl-70

ANA>1:1280
Homogenous + nucleolar

Anti-Scl-70

Pleural effusion characteristics, fluid/blood (ratio)

  Total protein (g/dL) 3.6/7.4 (0.48) 2.5/7 (0.35)

  Albumin (g/dL) 1.1/3 (0.36) 2.6/3.5 (0.74)

  LDH (U/L) 336/532 (0.63) 227/369 (0.62) 313/407 (0.76)

ILD, interstitial lung disease; PAH, pulmonary arterial hypertension; SRC, scleroderma renal crisis; ANA, antinuclear antibodies; LDH, 
lactic dehydrogenase
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Case 2

The patient was diagnosed with SSc at the age of 
46, when he presented with Raynaud’s phenomenon, 
which progressed to finger necrosis. He was treated 
with intravenous iloprost for several years and was 
positive for ANA and anti-Scl-70 antibodies. Over 
time, he developed PAH and esophageal injury, and 
complete AV block that required a pacemaker. He 
was maintained on iloprost, omeprazole, bosentan, 
nifedipine, and captopril.

Thirteen years after initial diagnosis, he was ad-
mitted with dyspnea related to bilateral pleural ef-
fusions, right larger than left, treated with repeated 
therapeutic thoracenteses of about 1 liter. Due to 
refractory right pleural effusion, he underwent right 
thoracoscopic pleurodesis under general anesthesia. 
A day after the procedure the patient deteriorated 
hemodynamically and developed respiratory distress. 
Echocardiography showed signs of severe pulmonary 
hypertension and a failing right ventricle, with pre-
served LV function. Chest imaging showed bilateral 
consolidations consistent with pulmonary edema, 
more pronounced at the right side. The patient refused 
endotracheal intubation and mechanical ventilation 
and continued to deteriorate until he succumbed.

Case 3

A 61-year-old female with SSc was admitted 
due to progressive dyspnea. SSc was diagnosed 3 
years earlier, when she presented with myositis and 
arthritis that were treated with tocilizumab. She 
tested positive for ANA and anti Scl-70 antibodies. 
Two years later, she developed a scleroderma-related 
renal crisis, that was treated with high doses of cap-
topril until hemodynamic stabilization was achieved. 
However, progressive renal failure ultimately required 
hemodialysis. Cardiac injury resulted in chronic left 
heart failure. An implantable cardioverter defibrilla-
tor (ICD) was installed for secondary prevention af-
ter an episode of ventricular tachycardia, a year prior 
to the current admission.

On admission, the known right pleural effusion 
was enlarged. At thoracentesis, 1 liter of fluid was 
drained. Immediately following the procedure, she 
became unresponsive with hemodynamic and respir-
atory collapse. Cardiopulmonary resuscitation was 

unsuccessful. ICD read did not show arrhythmia. A 
postmortem examination was declined by her family.

Discussion

We describe three patients with SSc and clini-
cally significant pleural effusions requiring therapeu-
tic thoracentesis. They had advanced heart failure 
secondary to SSc complications. One patient had 
PAH and ILD, the second had PAH, and the third 
had left heart failure, secondary to a hypertensive 
scleroderma renal crisis.

Pulmonary complications are a common visceral 
involvement in SSc and the leading cause of death 
(2-3). The two most significant forms are ILD and 
PAH (1). Other less common pulmonary manifes-
tations are aspiration pneumonitis complicated by 
chronic gastroesophageal reflux, pulmonary hemor-
rhage, spontaneous pneumothorax and, uncommon-
ly, pleural disease (8). Evidence of ILD can be found 
in up to 90% of patients with SSc at autopsy and in 
up to 85% with thin-section, high resolution com-
puted tomography. Clinically significant ILD is less 
common, developing in 16–43%, and may remain 
asymptomatic until advanced (1, 9-10). Pulmonary 
hypertension develops in approximately 15% of pa-
tients with SSc, with several possible etiologies, in-
cluding association with ILD, secondary to left heart 
disease, PAH, chronic thromboembolic disease, or 
multifactorial (11). 

The prognosis of SSc-associated PAH is worse 
and treatment response poorer, than in idiopathic 
PAH. In many patients, it follows a downhill course 
with development of right heart failure. The median 
survival of SSc patients with untreated PAH is 1 
year (2-3). In light of the poor prognosis of untreat-
ed PAH, all SSc patients should be screened for its 
presence at initial evaluation, and yearly echocardio-
graphic screening for PAH is recommended.

Pleural effusions are a common presentation of 
heart failure. In connective tissue diseases (CTD), 
they may result from left heart failure or cor pul-
monale mainly secondary to pulmonary hyperten-
sion, or may reflect direct pleural involvement by the 
disease as inflammatory serositis or pleural fibrosis. 
Previous studies reported higher rates of pleural ef-
fusions in patients with PAH associated with CTD, 
than in patients with idiopathic or familial PAH, 
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since some effusions might be due to the CTD it-
self (4), and reported a prevalence of 20-50% in pa-
tients with rheumatoid arthritis or systemic lupus 
erythematosus (6-7, 12). In SSc, however, pleural 
effusions are uncommon, and data regarding this 
association is surprisingly scarce. In a study which 
systematically evaluated patients with SSc for pleural 
and pericardial effusions, 4/58 had pleural effusion 
(7%) on chest X-ray (5). Another study compared 
X-ray findings in patients with “pure” SSc to patients 
with SSc-overlap syndromes. There were no pleural 
effusions in any of the 44 cases of “pure” SSc, while 
there were 3 cases of effusions is the 20 patients with 
SSc-overlap syndromes (15%) (13). In more con-
temporary studies using CT of the chest, pleural ef-
fusions were identified in 4/40 patients (10%) (10) 
,5/28 patients (17.9%) (14), and 0/25 patients with 
SSc (15), but thoracentesis was not required in any 
case. Thus, the prevalence of pleural effusions in SSc 
is low, most effusions may be clinically insignificant, 
and some cases are probably related to comorbidities. 
Unlike pericardial effusions which are typically exu-
dative reflecting active serositis (16-17), many cases 
of pleural effusions in SSc are transudates, and arise 
from heart failure and/or pulmonary hypertension, 
like in our subjects.

Thoracentesis is performed to reveal the cause 
of pleural effusion or to drain the effusion and relieve 
dyspnea. Although generally considered a low-risk 
intervention, complications, including pneumotho-
rax, bleeding (puncture site bleeding, chest wall he-
matoma, hemothorax), and re-expansion pulmonary 
edema (REPE), can lead to increased morbidity, 
mortality, and healthcare costs (18). The use of ul-
trasonography to guide pleural procedures has been 
associated with fewer complications (19).

REPE is a rare complication of thoracentesis 
(0.01-0.5%) (20-21). It is characterized by the de-
velopment of hypoxemia and new alveolar infiltrates, 
usually within several hours after pleural drainage. 
Symptoms consist of chest discomfort, persistent 
cough, dyspnea, and may progress to respiratory fail-
ure and hemodynamic instability. Management of 
these patients is supportive; diuresis, steroids, ino-
tropic agents, and continuous positive airway pres-
sure have all been suggested. It is believed that in-
creased hydrostatic forces in the re-expanding lung, 
as well as direct injury to the alveolar-capillary bar-
rier may contribute to REPE pathogenesis (22).

Older studies have shown that removal of large 
volumes of fluid are associated with the risk of REPE 
and cessation of fluid removal after drainage of 1-1.5 
liters was advocated. However, current evidence sug-
gests REPE is related to intrapleural pressure, rather 
than to the volume of fluid removed (20). In some 
centers, pleural pressure monitoring is available and 
experts recommend halting further fluid removal if 
end-expiratory pleural pressure drops below 20cm-
H2O. Pleural pressure can be directly measured dur-
ing fluid removal with a manometer. Data suggest 
that the development of chest discomfort correlates 
with marked decreases in pleural pressure (23). In 
their recent study, Ault et al. used symptoms, includ-
ing chest tightness, cough, and pain referred to the 
upper chest or neck, as a signal to halt fluid removal. 
This supports the efficacy of monitoring noninva-
sive, easily obtainable clinical surrogates for excessive 
negative pleural pressure (24).

Chowdhary et al. described REPE after thora-
centesis in patients with left heart failure and sug-
gested that the mechanism may be the rapid redis-
tribution of fluid into the pulmonary extravascular 
space after pleural drainage, in the presence of a 
non-compliant LV. They postulated that significant 
fluid shift in the re-expanded lung (due to pulmo-
nary edema) critically reduces the ventricular filling 
volume with poor LV reserve and leads to rapid car-
diovascular collapse (25). 

We believe that patients with SSc are prone to 
develop complications after thoracentesis, especially 
REPE, most likely due to non-compliant lungs and 
the low elastance of the pleura. Patients who have 
advanced heart failure are at high-risk for developing 
complications. Thoracentesis may also cause exces-
sive vaso-vagal tone, resulting in bradycardia and hy-
potension that cannot be compensated for in patients 
with advanced cardiac failure.

Conclusions

Pleural effusion is not a rare complication in pa-
tients with SSc, especially in patients with advanced 
heart failure, and should be suspected in patients 
with respiratory deterioration. We assume that pa-
tients with SSc are at high-risk for developing com-
plications post-thoracentesis, due to several possible 
mechanisms. In this population, therapeutic thora-
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centesis should be performed very cautiously, while 
measuring pleural pressure, either invasively or with 
noninvasive surrogates. Prospective studies should be 
conducted to confirm this hypothesis.

References

  1. �Denton CP, Khanna D. Systemic Sclerosis. Lancet 2017; 390(10103): 
1685-1699.

  2. �Tyndall AJ, Bannert B, Vonk M, et al. Causes and risk factors for death 
in systemic sclerosis: a study form the EULAR Scleroderma Trials and 
Research (EUSTAR) database. Ann Rheum Dis 2010;69(10):1809-
1815.

  3. �Ioannidis JP, Vlachoyiannopoulos PG, Haidich AB, et al. Mortal-
ity in systemic sclerosis: an international meta-analysis. Am J Med 
2005;118(1):2-10.

  4. �Luo YF, Robbins IM, Karatas M, et al. Frequency of pleural effusions 
in patients with pulmonary arterial hypertension associated with con-
nective tissue diseases. Chest 2011;140(1):42-47.

  5. �Thompson AE, Pope JE. A study of the frequency of pericardial and 
pleural effusions in scleroderma. Br J Rheumatol. 1998;37(12):1320-
1323.

  6. �Bouros D, Pneumatikos I, Tzouvelekis A. Pleural involvement in sys-
temic autoimmune disorders. Respiration 2008;75(4):361-371.

  7. �Joseph J, Sahn SA. Connective tissue diseases and the pleura. Chest 
1993;104(1):262-270.

  8. �Steen VD. The lung in systemic sclerosis. J Clin Rheumatol. 
2005;11(1):40-46.

  9. �Kontur MR, Suresh P, Reddy VS. Systemic sclerosis with multiple 
pulmonary manifestations. J Clin Diagn Res. 2016;10(6):16-17.

10. �Farrokh D, Abbasi B, Fallah-Rastegar Y, et al. The extrapulmonary 
manifestations of systemic sclerosis on chest high resolution com-
puted tomography. Tanaffos 2015;14(3)193-200.

11. �Fox BD, Shimony A, Langleben D, et al. High prevalence of occult 
left heart disease in scleroderma-pulmonary hypertension. Eur Respir 
J 2013;42(4):1083-1091.

12. �Crestani B. The respiratory system in connective tissue disorders. Al-
lergy 2005;60(6):715-734.

13. �Taormina VJ, Miller WT, Gefter WB et al. Progressive systemic 
sclerosis subgroups: variable pulmonary features. Am J Roentgenol 
1981;137:277-285.

14. �Arakkal G, Chintagunta SR, Chandika V et al. Cardio-pulmonary 
involvement in systemic sclerosis: A study at a tertiary care center. 
Indian J Dermatol Venereol Leprol 2017;83(6):677-682.

15. �Bonella F, Volpe A, Caramsaschi P, Nava C, Ferrari P, et al. Surfactant 
Protein D and KL-6 Serum Level in Systemic Sclerosis: Correlation 
with Lung and Systemic Sclerosis. Sarcoidosis Vasc Diffuse Lung Dis 
2011; 28:27-33.

16. �Kitchongcharoenying P, Foocharoen C, Mahakkanukrauh A et al. 
Pericardial fluid profiles of pericardial effusion in systemic sclerosis 
patients. Asian Pac J Allergy Immunol 2013;31(4):314-319.

17. �Fernandez Morales A, Iniesta N, Fernandez-Codina A et al. Car-
diac tamponade and severe pericardial effusion in systemic sclerosis: 
report of nine patients and review of the literature. Int J Rheum Dis 
2017;20(10):1582-1592.

18. �Cantey EP, Walter JM, Corbridge T, et al. Complications of thoracen-
tesis: incidence, risk factors, and strategies for prevention. Curr Opin 
Pulm Med 2016;22(4):378-385. 

19. �Feller-Kopman D, Light R. Pleural disease. N Engl J Med 
2018;378(8):740-751.

20. �Feller-Kopman D, Berkowitz D, Boiselle P, et al. Large volume thora-
centesis and the risk of reexpansion pulmonary edema. Ann Thorac 
Surg 2007;84(5):1656-1662.

21. �Ault MJ, Rosen BT, Scher J, et al. Thoracentesis outcomes: a 12-year 
experience. Thorax 2015; 70(2):127-132.

22. �Sherman SC. Reexpansion pulmonary edema: A case report and re-
view of the current literature. J Emerg Med 2000;24(1):23-27.

23. �Doelken P, Huggins JT, Pastis NJ, et al. Pleural manometry: tech-
nique and clinical implications. Chest 2004;126(6):1764-1769.

24. �Feller-Kopman D, Walkey A, Berkowitz D, et al. The relationship of 
pleural pressure to symptom development during therapeutic thora-
centesis. Chest 2006; 129(6):1556-1560.

25. �Chowdhary M, Peng EW, Sarkar PK. The risk of fatal re-expansion 
pulmonary oedema in poor left ventricular reserve. Interact Cardio-
vasc Thorac Surg 2009;9(2):350-351.


