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Sarcoidosis is a multisystem disorder commonly affecting the lungs,

but also the liver, with cirrhosis and portal hypertension occurring in

fewer than 1% of cases. Although hepatopulmonary syndrome (HPS)

is seen in 15% to 20% of patients with cirrhosis of varying causes, it

has rarely been associated with sarcoidosis. Also, although a brain

abscess is not uncommon in patients with discrete pulmonary arteri-

ovenous malformations, it is rarely seen in patients with the much

smaller intrapulmonary vascular dilations that characterize HPS. A

patient with an unusual series of uncommon sarcoidosis complica-

tions, including cirrhosis with HPS, brain abscess and finally

Nocardia meningitis, is reported. The possibility of HPS should be

considered in sarcoidosis patients with liver involvement, if gas-

exchange abnormalities are out of proportion to the degree of lung

involvement. These patients may also be susceptible to a cerebral

abscess by paradoxical embolization, and to opportunistic infections

due to cirrhosis.
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Sarcoidosis

Une sarcoïdose compliquée par une cirrhose et
un syndrome hépatopulmonaire

La sarcoïdose est un trouble multisystémique qui touche souvent les

poumons, mais également le foie, la cirrhose et l’hypertension portale

se produisant dans moins de 1 % des cas. Bien qu’on observe un

syndrome hépatopulmonaire (SHP) chez 15 % à 20 % des patients

atteints d’une cirrhose aux causes diverses, le SHP s’associe rarement

à la sarcoïdose. De plus, même si la présence d’un abcès cérébral est

plutôt fréquente chez les patients atteints de malformations

artérioveineuses pulmonaires discrètes, on observe rarement ce type

d’abcès chez les patients présentant les dilatations vasculaires

intrapulmonaires beaucoup plus petites caractéristiques du SHP. Est

présenté le cas d’un patient atteint d’une série inhabituelle de

complications peu courantes de la sarcoïdose, y compris une cirrhose

accompagnée d’un SHP, un abcès cérébral et, enfin, une méningite à

Nocardia. Il faut envisager la possibilité d’un SHP chez les patients

souffrant d’une sarcoïdose avec atteinte du foie, lorsque les anomalies

des échanges gazeux sont sans proportion avec l’importance de

l’atteinte pulmonaire. Ces patients peuvent également être

vulnérables à un abcès cérébral par embolisation paradoxale et aux

infections opportunistes causées par la cirrhose.

Sarcoidosis is a multisystem granulomatous disorder that
most commonly affects the lungs, but can also affect the

liver. Cirrhosis and portal hypertension are rare manifesta-
tions of sarcoidosis, occurring in fewer than 1% of cases (1). In
turn, hepatopulmonary syndrome (HPS) is defined by a triad
of features: liver dysfunction or portal hypertension; intrapul-
monary vascular dilations (IPVDs); and abnormal gas-
exchange, defined by an alveolar-arterial gradient of 20 mmHg
or greater. This syndrome is a well-recognized and common
complication of liver disease, present in 15% to 20% of
patients with cirrhosis of varying causes (2). Although HPS
has been reported in cases of noncirrhotic portal hypertension
with normal synthetic liver function, the most common cause
is cirrhosis, athough no specific etiology nor severity of cir-
rhosis has been found to be correlated with the incidence or
severity of HPS (3). The majority of HPS patients (82%) ini-
tially present with features of liver disease; however, a minor-
ity (18%) present with pulmonary complaints. Thus, a
diagnosis of HPS should be kept in mind in the clinical con-
text of unexplained hypoxemia (4). We report a case involv-
ing an unusual series of uncommon complications of

sarcoidosis, including cirrhosis with resulting HPS, brain
abscess and finally, Nocardia meningitis.

CASE PRESENTATION
A lifetime nonsmoking Caucasian woman had initially pre-
sented in 1983, at 58 years of age, with iritis, hepatosplenomegaly
and hypercalcemia, along with diffuse interstitial markings on
chest x-ray. An open lung biopsy confirmed sarcoidosis, and
she was treated with prednisone for two years, with disease
remission. The patient remained well until 1990, when she
developed an unexplained frontal lobe brain abscess after a
dental procedure. She was successfully treated with intra-
venous antibiotics.

Between 1991 and 1995, the patient complained of gradu-
ally progressive exertional dyspnea. By 1995, she had cyanosis,
digital clubbing and numerous spider nevi. Her chest x-ray was
normal. Pulmonary function tests revealed normal spirometry
and lung volumes, with a diffusion capacity of 43% predicted
and partial pressure of O2 of 47 mmHg on room air. An ultra-
sound showed hepatosplenomegaly with varices at the porta
hepatis. She had no history of alcohol consumption, and all
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liver serologies were negative. A liver biopsy then confirmed
typical sarcoid-type granulomatous hepatitis, with cirrhosis.
Transesophageal bubble echocardiogram revealed delayed
appearance of bubbles in the left atrium through the pul-
monary veins with no intracardiac shunt, confirming the pres-
ence of IPVDs. A presumptive diagnosis of HPS secondary to
sarcoid cirrhosis was made. A subsequent pulmonary
angiogram revealed no discrete macroscopic arteriovenous
malformations (AVMs) and normal pulmonary artery pres-
sures. Prednisone therapy was reinstituted in January 1996, but
stopped definitively in September 1996 because of a lack of
improvement.

By early 2004, baseline oxygen saturations were in the 65%
to 75% range, despite supplemental home oxygen therapy of
5 L/min to 8 L/min by nasal prongs (the patient had refused a
mask). In August 2004, at 79 years of age, she presented with a
three-day history of worsening dyspnea, generalized weakness
and new-onset confusion. She was hemodynamically stable and
afebrile, and laboratory investigations revealed an elevated
white blood cell count of 12.2×109/L and an elevated troponin
concentration of 1.68 µg/L. An electrocardiogram showed lat-
eral ST segment depressions. Her chest x-ray was unremark-
able. She was treated for a non-ST elevation myocardial
infarction, believed to be secondary to supply-demand type
ischemia due to low oxygen saturation. Unfortunately, she suf-
fered a cardiac arrest and passed away two days after admission.

An autopsy confirmed liver cirrhosis and diffuse interstitial
fibrosis of the lungs consistent with ‘burnt-out’ sarcoidosis. In
addition, pulmonary sections showed pleural-based spider
angiomas (Figure 1), as well as widespread enlargement of the
vascular spaces (Figure 2), which were more prominent in the
lower lobes, characteristic of the IPVDs seen in HPS. Brain
sections revealed focal intracerebral hemorrhage, local cere-
bral vasculitis and unexpected bacterial meningitis (character-
ized by discrete colonies of filamentous branching organisms
most consistent with Nocardia species).

DISCUSSION
HPS is an extremely rare complication of sarcoidosis, with
only one previous report in the literature (5). Furthermore, our
patient developed an unexplained brain abscess following a

dental procedure, five years before the diagnosis of HPS. Given
that IPVDs develop progressively, we hypothesized that the
present patient had IPVDs long before the onset of sympto-
matic hypoxemia, and that her brain abscess might have
resulted from right-to-left bacterial transit through lung IPVDs
at the time of her dental procedure. This is supported by previ-
ous cross-sectional studies demonstrating the presence of
IPVDs without hypoxemia among cirrhotic subjects (6). It is of
note that although brain abscess is a recognized complication
of pulmonary AVMs through this paradoxical embolization
mechanism, it rarely occurs in HPS, presumably due to the rel-
atively smaller calibre and decreased flow through IPVDs.
However, two previously published case reports of a brain
abscess in patients with HPS, have suggested that IPVDs may
occasionally behave like ‘true’ pulmonary AVMs with respect
to loss of the lung’s ‘filter’ function (7, 8). 

In terms of the underlying cause of the IPVDs that charac-
terize HPS, several pathophysiological models have been pro-
posed (2). It has been suggested that IPVDs may result from
increased production or impaired hepatic clearance of consti-
tutively produced vasodilators, or alternatively, from decreased
production of or lack of pulmonary vascular sensitivity to a
vasoconstrictor normally emanating from a healthy liver.
However, regardless of the upstream triggering pathway, it has
become evident in rat models of this disease that locally
released nitric oxide is an important end-mediator of vascular
dilation at the level of the pulmonary microvasculature (9). 

Finally, in our patient, autopsy revealed the unexpected
complication of Nocardia meningitis with resulting focal vas-
culitis and cerebral hemorrhage. The patient had none of the
‘usual’ causes of an immunocompromised state, such as HIV or
chronic steroid use, and we suspect that cirrhosis was the pre-
disposing factor.

CONCLUSION
Cirrhosis from sarcoidosis may cause HPS, which must be kept
in mind, especially if gas-exchange abnormalities are out of pro-
portion to the degree of lung involvement by sarcoidosis. Also,
patients with HPS may develop cerebral abscess as a result of
right-to-left shunting of bacteria through IPVDs; this may
occur even before the onset of symptomatic hypoxemia. Finally,
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Figure 1) Photomicrograph of a lung section showing enlarged vessels
adjacent to the pleura (‘pleural spiders’) (hematoxylin and eosin stain,
original magnification ×25). Arrow  

Figure 2) Photomicrograph of a lung section showing a bronchiole with
enlarged accompanying pulmonary vessels (hematoxylin and eosin
stain, original magnification ×16) 
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patients with cirrhosis may be functionally immunocompro-
mised, and the possibility of opportunistic infections should be
entertained.
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