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ABSTRACT

Hepatic hydrothorax (HH) represents a distinct
clinical entity within the broader classification
of pleural effusion that is associated with sig-
nificant morbidity and mortality. The median
survival of patients with cirrhosis who develop
HH is 8–12 months. The diagnosis is typically
made in the context of advanced liver disease
and ascites, in the absence of underlying cardio-
pulmonary pathology. A multi-disciplinary
approach to management, involving respiratory
physicians, hepatologists, and palliative care
specialists is crucial to ensuring optimal patient-
centered care. However, the majority of

accepted therapeutic options are based on
expert opinion rather than large, adequately
powered randomized controlled trials. In this
narrative review, we discuss the epidemiology,
pathophysiology, clinical characteristics, and
management of HH, highlighting the use of salt
restriction and diuretic therapy, porto-systemic
shunts, and liver transplantation. We include
specific sections focusing on the role of pleural
interventions and palliative care, respectively.
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Key Summary Points

Hepatic hydrothoraces are commonly
right-sided transudative effusions that can
be present even in the absence of
demonstrable ascites.

The mainstay of treatment is diuretic
therapy, dietary salt restriction, and
management of the underlying hepatic
condition.

Pleural interventions (e.g.,
thoracocentesis, or indwelling pleural
catheter placement) are often required but
carry significant morbidity.

Multi-disciplinary management involving
respiratory medicine, hepatology, and
palliative care is crucial to optimizing
patient-centered care.

Indwelling pleural catheters have an
acceptable safety profile and are
commonly used in the context of
palliation of symptoms relating to rapid
accumulation of a hepatic hydrothorax.

INTRODUCTION

Pleural medicine is increasingly recognized as a
subspecialty within respiratory medicine. Over
the last decade, there has been a proliferation of
guidelines and trials focused on the manage-
ment of various pleural conditions, including
infections of the pleural space, malignant and
non-malignant pleural effusions, pneumotho-
races, and pleural malignancies (e.g., mesothe-
lioma). The evidence base has enabled
development of robust, patient-centered man-
agement options in, for example, malignant
pleural effusion or pleural infection [1, 2].
However, some other conditions, such as hep-
atic hydrothorax (HH), are relatively under-
studied, and reviews of the evidence base can be
helpful.

HH describes the presence of fluid in the
pleural space (typically greater than 500 ml)
secondary to liver failure, in the absence of
underlying cardiac, renal, or pulmonary disease
[3]. It forms part of the spectrum of non-ma-
lignant pleural effusions, which also encom-
passes effusions arising from cardiac failure,
renal failure, rheumatological disease (such as
rheumatoid arthritis), or any condition causing
a non-specific pleuritis. The wide differential
associated with non-malignant pleural effusions
is beyond the scope of this review.

In the majority of cases, HH is associated
with significant ascites; however, as will be
outlined in the following discussion, patients
may occasionally present without overt evi-
dence of ascites. In such instances, the diagnosis
of HH can be easily missed if not specifically
considered within the broader differential of
pleural effusions. Notably, while large volumes
of ascitic fluid may be reasonably well tolerated
by patients, significant breathlessness and
hypoxia can develop following relatively mod-
est (e.g., 1–2 L) fluid accumulation within the
pleural space [4]. This presents specific chal-
lenges for the management of patients with HH,
which may necessitate a combination of inter-
ventional and non-interventional therapeutic
approaches.

In this article, we provide a narrative review
of the available literature concerning the epi-
demiology, pathophysiology, and clinical
manifestations of HH, including a discussion of
the current therapeutic strategies employed in
the management of this condition. This review
is based solely on previously conducted studies
and does not contain any new studies with
human participants or animals performed by
any of the authors.

EPIDEMIOLOGY AND CLINICAL
CONTEXT

Recent studies from the United Kingdom (UK)
and the United States (US) have clearly
demonstrated that the incidence of pleural dis-
eases is on the rise [1, 5]. Non-malignant (or
‘benign’) pleural effusions, in particular, carry a
significant healthcare burden. In a 2016 US
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analysis, Mummadi et al. reported approxi-
mately 43,000 emergency room attendances
relating to pleural disease, with 361,270 hospi-
talizations occurring. Notably, non-malignant
pleural effusions, including HH, accounted for
85.5% of these visits, alongside 63.5% of hos-
pitalizations and 66.3% of 30-day readmissions
[5]. While equivalent data do not exist for the
UK or Europe, there is no reason to believe that
the associated costs with regards to admission
and treatment are dissimilar.

Retrospective case series suggest HH occurs
in 5–16% of patients with cirrhosis and portal
hypertension and is associated with high mor-
tality [6, 7]. In a well-cited longitudinal study,
Badillo and Rockey (2014) analyzed all patients
with cirrhosis and portal hypertension in their
institution over a 12-year period, finding 77 of
495 patients (16%) had HH; 44 of these 77
patients (57%) subsequently died over the next
12 months [6]. Additionally, Hung et al. ana-
lyzed 3487 patients with cirrhosis and pleural
effusion requiring drainage in a Taiwanese
dataset; after adjusting for comorbidities, the
authors conclude that the presence of pleural
effusion was associated with a significantly
increased mortality at 3 years [7]. However, it
was not possible to differentiate between speci-
fic causes of pleural effusion in this study and,
as such, these data need to be interpreted with
some caution.

PATHOPHYSIOLOGY OF HEPATIC
HYDROTHORAX

Pleural effusions develop when the rate of fluid
accumulation within the pleural cavity exceeds
the natural absorptive capacity of the pleural
membrane to remove this fluid. For HH, this
occurs in the context of liver cirrhosis and
portal hypertension, and is frequently associ-
ated with the presence of significant ascites
within the peritoneal cavity [6, 7]. A number of
mechanisms have been proposed to underpin
the development of HH (Fig. 1), including
hypoalbuminemia, trans-diaphragmatic lym-
phatic drainage of ascitic fluid, and azygos vein
hypertension [8, 9]. However, the most widely
accepted explanation relates to the direct

passage of ascitic fluid via small defects present
within the tendinous structure of the dia-
phragm [10, 11]. Such defects (typically less
than 1 cm in diameter) can give rise to a direct
pleuro-peritoneal communication, facilitating
the flow of ascitic fluid into the pleural cavity
[12] (Table 1).

In a previous study utilizing video thoraco-
scopic examination, Huang et al. [13] proposed
four distinct morphological types of diaphrag-
matic defect associated with HH (see Table 2).
The flow of fluid through these resultant defects
is unidirectional (i.e., into the pleural space),
largely driven by an inherent negative
intrathoracic pressure gradient in conjunction
with raised intra-abdominal pressure secondary
to accumulation of ascitic fluid. Several image-
based studies have confirmed this pathophysi-
ological process, for example through the
injection of intra-peritoneal dye or technecium-
labeled colloids [14, 15], demonstrating one-
way migration into the pleural space.
Nonetheless, it is important to recognize that
HH can occur even in the absence of demon-
strable ascites [16, 17]; this likely arises when
the rate of fluid uptake in the pleural space (via
the natural pressure gradient) matches, or
exceeds, accumulation within the peritoneal
cavity.

The intrinsic mechanism of HH formation
may help to explain the right-sided predomi-
nance of pleural effusions associated with this
condition (outlined further in the following
section). Specifically, it is postulated that during
embryological development, the left hemi-di-
aphragm assumes a more muscular composition
than the right hemi-diaphragm, which in turn
contains more collagenous fibers [12]; as a
consequence, the left hemi-diaphragm appears
more resistant to bleb formation and rupture—
key components in the pathogenesis of HH.
Moreover, it is possible that the close apposition
of the liver to the right hemi-diaphragm serves
to augment the migration of fluid into the right
hemithorax in a piston-like manner [18].
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CLINICAL FEATURES

As previously discussed, HH typically presents
in the context of decompensated liver disease,
characterized by portal hypertension and
ascites. Depending on the size of effusion,
patients with HH may remain asymptomatic
(e.g., with small and/or incidental effusions), or

present with frank respiratory failure (e.g., with
large effusions causing complete lung collapse);
most commonly, patients experience non-
specific symptoms, including dyspnea, cough,
nausea, and pleuritic chest pain [6].

In their retrospective case series, Badillo and
Rockey identified right-sided pleural effusions
as the most frequent radiological abnormality
(present in 73% of patients); by contrast, only
17% had left-sided effusions, while 10% had
bilateral effusions, respectively. The right-sided

Fig. 1 Diagrammatic representation of the proposed
mechanisms underpinning the development of hepatic
hydrothorax (HH). The thoracic cavity is represented in
blue, while the abdominal cavity is represented in orange.
The black line between the two cavities denotes the
diaphragm. The proposed mechanisms are mentioned in
white boxes and numbered 1 to 4, with ‘Direct passage

through defects in the diaphragm’ being the most widely
accepted one. Each mechanism involves the movement of
fluid along a pressure gradient, either from the peritoneal
cavity or systemic vasculature, into the pleural space,
thereby giving rise to a HH

Table 1 Types of diaphragmatic defect postulated in the
development of HH

• Type 1—no visible defect

• Type 2—diaphragmatic blebs

• Type 3—diaphragmatic fenestrations (stemming from

ruptured blebs)

• Type 4—the presence of multiple gaps within the

diaphragm

After Huang et al. [13]

Table 2 Summary of primary medical management
options for HH

• Dietary sodium restriction

• Diuretics (such as aldosterone and furosemide)

• Splanchnic and peripheral vasoconstrictors (such as

terlipressin, octreotide, and midodrine)
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predominance in HH has been repeatedly borne
out in practice, with reports of up to 85% of
cases localized to the right hemithorax [18].
Notably, while the majority of patients ana-
lyzed had concomitant ascites, roughly 9% had
no evidence of ascites—a finding that is sup-
ported by numerous case studies [14, 19] and is
consistent with the underlying pathophysiol-
ogy outlined in the previous section.

DIAGNOSIS

The diagnosis of HH should be suspected in
patients with, or without, known cirrhosis and
ascites presenting with unilateral (especially
right-sided) effusions in the absence of under-
lying cardiac, pulmonary, or renal pathology.
Pleural aspiration is essential to confirm the
diagnosis, with fluid analysis classically indi-
cating a transudative effusion according to
Light’s criteria [19]. Nonetheless, it is recog-
nized that some transudates may be incorrectly
classified as exudates by this method, especially
patients receiving long-term diuretic therapy.
Consequently, Bielsa et al. have recommended
the use of either the serum-pleural albumin
gradient (threshold[1.2 g/dl) or the pleural-
serum albumin ratio (threshold\ 0.6 g/dl) as a
more accurate measure of transudative effu-
sions, with the latter being more appropriate for
diagnosis of HH [20,21]. Notably, pleural effu-
sions in the context of liver cirrhosis can also
present as a chylothorax [22]; however, this is
often associated with the presence of chylous
ascites and is easily distinguished from HH by
its milky appearance and high triglyceride
content. In cases of diagnostic uncertainty (e.g.,
in the absence of known liver disease or ascites)
imaging techniques such as scintigraphy, color
Doppler, and magnetic resonance imaging may
be used to confirm the migration of fluid
through the diaphragm [14, 15].

An important differential and potential
complication of HH is the development of
spontaneous bacterial empyema (SBEM), which
has been reported in 10–16% of patients with
HH [23]. There may be a history of fever and
there may be features of spontaneous bacterial
peritonitis (SBP) in patients with ascites. The

differential cell count of pleural fluid can accu-
rately distinguish HH and SBEM: an absolute
neutrophil count (ANC)\ 250 cells/mm3 is
characteristic of HH, whereas an ANC[250
cells/mm3 with positive fluid culture, or an
ANC[500 cells/mm3 with negative fluid cul-
ture, is diagnostic of SBEM [24]. The condition
is usually managed with intravenous antibiotics
and intravenous human albumin solution,
though the role of pleural drainage is uncertain;
mortality may be as high as 20–38%, empha-
sizing the need for prompt recognition and
treatment [25].

MANAGEMENT OF HEPATIC
HYDROTHORAX

The primary goal of HH treatment is centered
on addressing the underlying pathophysiologi-
cal mechanisms leading to excess fluid accu-
mulation. A number of therapeutic strategies
may be employed, ranging from simple dietary
modifications and diuretic therapy to more
invasive interventions, such as diaphragmatic
repair, transjugular intrahepatic portosystemic
shunts (TIPSS), and liver transplantation. This
section provides an overview of these current
available treatment options. The specific role of
pleural interventions in the management of HH
is also discussed.

Medical Management Options

The principles of initial management of HH in a
patient with or without ascites remains the
same, i.e., centered on sodium restriction and
the use of diuretics. HH is initially managed by
treating the underlying ascites, if present,
through restriction of dietary sodium intake,
aiming to consume no more than 5–6.5 g salt/-
day. Patients should receive nutritional input
and should be advised with regards to a no-
added-salt diet and the avoidance of pre-cooked
meals [26]. It is also vital that any driver of
ongoing decompensation of liver disease is
addressed—for example, the promotion of
abstinence from alcohol, or treatment of viral
hepatitis.
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When diuretic therapy is required, aldos-
terone receptor antagonists (e.g., spironolac-
tone) are typically the first line of treatment.
Spironolactone acts by preventing aldosterone
from binding to receptor proteins in distal
tubular cells, thereby preventing sodium reab-
sorption [27]. Spirinolactone is usually com-
menced at a starting dose of 100 mg/day, with
sequential increases of 100 mg every 72 h to a
maximum dose of 400 mg/day (although this
dose is rarely tolerated). Furosemide (a diuretic
acting in the loop of Henle) can be added in
patients who do not respond to spironolactone
monotherapy; this is usually commenced at an
initial dose of 40 mg/day, increasing incremen-
tally in steps of 40 mg to a maximum dose of
160 mg/day [28]. The aim of diuretic therapy is

to induce a negative fluid balance, leading to a
reduction in body weight of 0.5 kg/day in
patients without peripheral edema and of
1 kg/day in patients with peripheral edema [29].
It is important that patients have their renal
function monitored closely after commencing
diuretics, since diuretic-induced renal impair-
ment may occur when the rate of ascites (and/or
hydrothorax) reabsorption is exceeded by the
rate of diuresis, leading to intravascular volume
depletion. This is usually reversible upon with-
drawal of diuretic therapy [27]. In addition to
diuretic therapy, intermittent large volume
paracentesis (LVP) may be required for control
of ascites, which may also benefit the manage-
ment of HH. Intermittent LVP can also be per-
formed in isolation if there are diuretic-induced
complications.

Splanchnic and peripheral vasoconstric-
tors—such as terlipressin, octreotide, and
midodrine—may be beneficial by increasing
renal sodium excretion. Midrodine, an alpha-1
agonist, in addition to standard medical ther-
apy has been shown to be superior to standard
medical therapy with regards to controlling
ascites when administered for 3 months. Mido-
drine increases mean arterial pressure and sys-
temic vascular resistance and decreases plasma
renin activity, although the numbers included
in this study were small [29]. This may also aid
hydrothorax control, although the optimum
duration of therapy required to treat HH is
unknown [29]. The role of these therapies in the
management of HH requires further evaluation.

The role of intermittent albumin infusion
has been studied in cases of refractory ascites,
with variable results. Importantly, the ATTIRE
study demonstrated that, in patients who were
hospitalized with decompensated cirrhosis,
albumin infusions to increase the serum albu-
min[30 g/l did not prevent infection or
reduce renal dysfunction, and were associated
with more severe or life-threatening adverse
events in the albumin group [30]. The ANSWER
trial randomized patients with ascites to either
standard medical therapy (SMT) or SMT with
weekly administration of albumin, concluding
that long-term administration of human albu-
min (HA) provides some survival benefit after
18 months [31]. Patients in the SMT plus HA

Table 3 Summary of contra-indications for TIPPS
procedure

• Significant pulmonary hypertension, heart failure, or

cardiac valvular insufficiency

• Severe uncontrolled hepatic encephalopathy

• Uncontrolled systemic infection

• Unrelieved biliary obstruction

• Polycystic liver disease

• Extensive hepatic malignancy

Table 4 General principles for the management of dys-
pnea in advanced non-malignant disease

• Self-management education

• Breathing exercises

• Use of walking aids

• Use of breathlessness recovery positions, e.g., sitting

upright, forward lean

• Handheld fans

• Energy conservation, including using equipment to

perform tasks

• Low-dose opioid—use BASL guidance
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group had a 38% reduction in mortality com-
pared with the SMT group. Currently, however,
there are no data available regarding the role of
albumin infusions in the management of HH.
Table 3 provides a summary of the principal
treatment modalities employed in the initial
medical management of HH.

Definitive Interventional Procedures

Transjugular Intrahepatic Portosystemic
Shunt
Despite optimal medical therapy and often
successful treatment of ascites, many patients
will continue to experience considerable symp-
toms due to persistent hydrothorax, known as
refractory hepatic hydrothorax (RHH). Such
patients should be considered for a transjugular
intrahepatic portosystemic shunt (TIPSS),
which has been shown to relieve symptoms of
RHH in 70–80% of patients [32]. This can be
either a definitive procedure or be used as a
bridge to liver transplant [26]. TIPSS aims to
reduce portal venous pressure by forming a
shunt between the portal vein (higher pressure
system) and the hepatic veins (lower pressure
system) [33], thereby reducing the portosys-
temic gradient. A systematic review of 198
patients who underwent TIPSS for RHH found
that 55.8% of patients had a complete response,
with an incidence of post-TIPSS encephalopa-
thy of 11.7% and a 45 days mortality of 17.7%
[34]. Another study reported that 82% of
patients had some improvement in their
hydrothorax following TIPSS, with a 64% 1-year
survival rate [35]. Predictors of poor outcome
following TIPSS for RHH include older age,
severe underlying liver disease (as assessed by
MELD or Child–Pugh score) and renal dysfunc-
tion. TIPSS should not be performed for HH
without discussion with a local liver transplant
center. General complications of TIPSS include
hepatic encephalopathy (in 30–40%), heart
failure and deterioration in liver function.
Careful patient selection is therefore vital when
considering the role of TIPSS in the manage-
ment of HH. The contraindications to TIPSS in
the management of RHH can be assumed to be
the same for those patients with refractory

ascites, and include: significant pulmonary
hypertension; heart failure or severe cardiac
valvular insufficiency; rapidly progressive liver
failure; severe or uncontrolled hepatic
encephalopathy; uncontrolled systemic infec-
tion or sepsis; unrelieved biliary obstruction;
polycystic liver disease; and extensive primary
or metastatic hepatic malignancy [35]. These
contraindications are summarized in Table 4
below.

Liver Transplantation

Once a patient develops a HH, their suitability
for liver transplantation should be determined
as a priority due to the associated mortality rate
described above. Goals of treatment include
prevention of respiratory complications and
infection until liver transplantation can be
performed, and provision of symptomatic relief
in patients who are and are not deemed liver
transplant candidates. HH is a recognized indi-
cation for liver transplantation, which remains
the most definitive treatment for this decom-
pensating event. Patients must have a United
Kingdom model for end-stage liver disease
(UKELD) score of greater than 49 to be listed for
liver transplant for HH. UKELD is a widely
adopted scoring system that predicts mortality
while awaiting liver transplant, based on the
patient’s sodium, international normalized
ratio (INR), creatinine, and bilirubin levels.
A UKELD score greater than 49 predicts a 1-year
mortality of 9% [36]. In one study of 28 patients
whose indication for transplant was HH, there
was no difference in ventilation, post-operative
mortality, or long-term survival compared with
a control group of patients transplanted for
other indications [37]. Setsté et al. studied 11
patients who were transplanted for HH—none
of these patients required thoracentesis follow-
ing liver transplantation [38]. However, these
studies are limited by relatively small patient
numbers. Notably, in the US, patients listed for
liver transplant for HH and meeting defined
criteria are afforded additional priority on the
waiting list due to the increased mortality
associated with this decompensating event; no
such prioritization scheme exists in the UK [39].
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Pleural Interventions for Hepatic
Hydrothorax

Interventions are central to the investigation
and management of pleural disease. Routine
procedures include pleural aspirations (the
removal of approximately 50–150 ml of fluid
from the pleural space for diagnostic purposes);
therapeutic aspirations or thoracocentesis (the

removal of larger volumes of air or fluid—usu-
ally no more than 1.5 l at a time—for symp-
tomatic benefit); and intercostal chest drain
insertion, either via the Seldinger technique or
by blunt dissection, allowing removal of large
volumes of air and/or fluid from the pleural
space. More advanced procedures, such as
medical thoracoscopy (the insertion of a camera
into the pleural cavity after induction of an

Fig. 2 Proposed algorithm for the management of hepatic hydrothorax. TIPSS transjugular intrahepatic portosystemic
shunt, HH hepatic hydrothorax, VATS video-assisted thoracoscopic surgery
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artificial pneumothorax to allow biopsies under
direct visualization) or insertion of an indwel-
ling pleural catheter (IPC) for symptomatic
management of pleural effusions, can also be
performed.

As outlined above, pleural fluid analysis of a
potential HH will typically show a transudative
effusion. If initial medical management with
diuretics and salt restriction is unsuccessful,
and/or there are persisting symptoms such as
dyspnea (the main symptom resulting from a
pleural effusion) [40], removal of pleural fluid is
usually required.

Thoracocentesis

Thoracocentesis is often the first-line pleural
intervention for symptomatic HH. In general, it
has a very low risk of complications even in the
presence of coagulopathy and thrombocytope-
nia when performed by experienced operators
[41, 42]. However, patients with HH often re-
accumulate fluid very rapidly; expert opinion
therefore suggests that the pleural space should
be fully drained, as the risk of re-expansion
pulmonary edema is low [43]. The concurrent
administration of human albumin solution, as
discussed previously, has neither been studied
nor is it routinely recommended [44].

Recurrent thoracocenteses are often per-
formed and have been advocated in the 2020
American Association for the Study of Liver
Diseases guidance on HH [45]. Nonetheless, it
should be noted that these procedures are not
without risk, which inevitably increases with
repeated intervention. Shojaee et al. performed
a retrospective analysis of serial thoracenteses
and found a cumulative risk of complications
(namely, pneumothorax and hemothorax)
approaching 12% in patients with HH com-
pared to a non-HH population [46].

Chest Drain Insertion and Pleurodesis

Importantly, several studies have also com-
mented on the poor outcomes observed in
patients with HH requiring intercostal chest
drain insertion. Specifically, Yoon et al. studied
patients with refractory HH and found that the

12-month mortality of those undergoing tho-
racocentesis (11 patients) was 18.2%, but in
those requiring pig tail drainage (16 patients),
this increased to nearly 90% [47]. Further ret-
rospective studies conducted by Orman and Lok
(27 patients with HH) [48] and Liu et al. (24
patients with HH) [49] reported 3-month mor-
tality rates of approximately 40 and 27%,
respectively, for those patients undergoing
chest drain insertion. Moreover, a Taiwanese
propensity matched study comprising 1278
patients with HH undergoing chest tube drai-
nage and 1278 undergoing therapeutic thora-
centeses revealed 30-day mortalities of 23.5 and
18.6%, respectively [50]. Together, these studies
highlight the fragile nature of managing
patients with HH through pleural intervention,
where rates of complication and death remain
high. Pleurodesis through talc slurry in patients
with HH and tube drainage often fails due to the
rate and volume of fluid production, although
case reports attest to variable success [48].
Negative pressure suction to those patients to
promote pleural apposition has been tried but
not formally studied [51].

Video-Assisted Thoracoscopy
and Diaphragmatic Repair

As outlined above, the pathophysiology of HH
principally relates to the direct migration of
ascitic fluid into the pleural cavity through
diaphragmatic defects, most commonly within
the right hemidiaphragm. Medical thora-
coscopy can be used to interrogate the pleura
for the presence of adhesions and non-expand-
able lung, diaphragmatic defects, and to explore
the possibility of alternative diagnoses [52].
However, its use in HH is not widespread, and
has not been formally evaluated. Diaphragmatic
repair (with or without talc pleurodesis) may
also be achieved via video-assisted thoracoscopy
(VATS). The largest review of VATS ± pleu-
rodesis in HH analyzed 180 patients and found
a pooled pleurodesis rate of 72%; however,
complication rates (fever, renal failure, pneu-
mothorax, pneumonia, liver failure, pleural
infection) were very high at 82% [53]. Addi-
tionally, Huang et al. reviewed 63 patients with

Pulm Ther (2022) 8:241–254 249



HH who underwent VATS with diaphragmatic
defect repair, reporting rates of successful reso-
lution approaching 94% with a complication
rate of 32% [54]. However, these studies repre-
sent single-center, retrospective analyses and, as
such, the results may not be widely
generalizable.

Indwelling Pleural Catheters

Indwelling pleural catheters (IPCs) are increas-
ingly utilized in the long-term management of
pleural effusions (typically in the context of
underlying malignancy) and offer a patient-
centered approach to care that can be success-
fully delivered within the community setting
[55]. Several randomized clinical trials (discus-
sion of which is beyond the scope of this article)
have been performed, generating a robust evi-
dence base for the development of clinical
guidelines that support their use in malignant
pleural effusions [56]. However, there is a
growing body of research investigating the role
of IPCs in addressing patient-centered symp-
toms associated with non-malignant effusions.
Retrospective case series have shown pleurode-
sis success rates of 11 and 51% following IPC
insertion [57–62], and also attest to the use of
IPC as a bridge to liver transplant in refractory
HH [58–60]. Infection rates were between 5 and
35%, with associated mortality (where reported)
between 0 and 3.2% [57–62]. Notably, Walker
et al. performed the only randomized con-
trolled trial to date of IPCs in refractory tran-
sudative effusions [63]. In this study, 220
patients were screened, leading to the random-
ization of 33 patients to undergo IPC insertion
and 35 patients to undergo serial thoracocen-
teses. The study did not recruit to its pre-speci-
fied targets and the underlying etiology was HH
in 16 cases. There was no demonstrable differ-
ence in breathlessness (the primary outcome
measure) between the two study arms over a
12-week period. Importantly, however, while
patients in the IPC arm underwent fewer pleural
procedures, they experienced a higher rate of
complications. Thus, the insertion of IPC needs
to be carefully balanced against the risks.

PALLIATIVE CARE FOR HEPATIC
HYDROTHORAX

Patients with end-stage decompensated liver
disease are increasingly recognized to have
complex symptom needs, on par with those
experienced by patients with cancer [64]. Prin-
cipal barriers to accessing specialist palliative
care services include uncertainty surrounding
prognostication, as well as a perception that
transplantation and disease-modifying treat-
ments preclude referral [65]. Up to 15% of
patients listed for transplantation are removed
from the list or die while on the waiting list
each year [66]; thus, the importance of sup-
porting symptom control even while awaiting
transplantation is clear. The need to consider an
approach that enables discussion about best-
and worst-case scenarios is important for
patients with conditions that have high prog-
nostic uncertainty, including those with HH, as
part of managing their end-stage liver disease
[67, 68]. This involves the active management
and use of disease-modifying approaches, while
also supporting patients and their families to
prepare for a potentially rapid and unexpected
deterioration. The general principles and prior-
ities for managing palliative and end-of-life care
for patients with end-stage liver disease have
been described elsewhere [64, 65]; here, we

Table 5 General principles for the management of dysp-
noea in advanced non-malignant disease

• Self-management education

• Breathing exercises

• Use of walking aids

• Use of breathlessness recovery positions, e.g., sitting

upright, forward lean

• Handheld fans

• Energy conservation, including using equipment to

perform tasks

• Low-dose opioid—use BASL guidance
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focus on the cardinal symptom of dyspnea
associated with HH.

When considering symptom management
for patients with dyspnea due to HH, the prin-
cipal approach is to first adopt interventions for
symptom relief (e.g., diuresis, or intermittent
thoracocentesis), as outlined above. Currently,
there is no evidence for any specific treatment
approach for HH when it is not possible to
provide relief through intervention; a pragmatic
approach is therefore recommended. Crucially,
it is important to recognize that this patient
group reports high symptom scores which are
inadequately addressed [69]. Caution in pre-
scribing medication such as opioids to aid
symptoms of dyspnea is appropriate, given the
reduced metabolism of various drugs in end-
stage liver disease. However, this should not
prevent patients from receiving appropriate
symptom control. The British Association for
the Study of Liver disease End of Life (BASL
EOL) Special Interest Group have published
guidelines for symptom control in advanced
liver disease (https://www.basl.org.uk/) [70], but
do not make specific recommendations for the
management of breathlessness. The following
table (Table 5) summarizes general principles
for the management of dyspnea in advanced
(non-malignant) disease [71] and may be
adopted in patients with HH. Outcomes specif-
ically for patients with end-stage liver disease,
however, are yet to be determined.

The provision of psycho-social support for
patients, relatives and those close to patients is
essential to consider as part of multi-disci-
plinary team discussions, especially as this
patient group are likely to have a high informal-
carer burden [72].

Figure 2 provides a summary of the various
approaches to the management of HH, includ-
ing primary medical treatments, the role of
interventional procedures, and palliative care.

CONCLUSIONS

HH represents an important complication of
end-stage liver disease and portal hypertension
that presents challenges for management and is
often associated with poor clinical outcomes.

This review offers a summary of the patho-
physiology, clinical manifestations, and treat-
ment of HH, and highlights an important point
that ascites does not necessarily need to be
present to make the diagnosis. Management of
HH should be based on patient needs and gui-
ded by a multi-disciplinary team approach. The
mainstay of treatment includes dietary salt
restriction and diuretic therapy, though pleural
interventions are frequently required for addi-
tional symptomatic benefit. The presence of a
refractory HH is an indication for liver trans-
plantation (the most definitive treatment
option) and is associated with significant mor-
bidity and mortality; the use of TIPPS and IPC
insertion may offer an effective ‘bridge’ to
transplantation in select patients. Addressing
the palliative care needs of affected individuals
is central to the effective provision of patient-
centered care.
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