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Abstract
A 59-year-old male with alcoholic cirrhosis presented to our hospital with an acutely painful umbilical hernia, and 4 mo of exertional dyspnea. He was noted to be tachypneic and hypoxic. He had a massive right sided pleural effusion with leftward mediastinal shift and gross ascites, with a tense, fluid-filled, umbilical hernia. Emergent paracentesis with drain placement and a large volume thoracentesis were performed. Despite improvement in dyspnea and drainage of 15 L of ascitic fluid, the massive transudative pleural effusion remained largely unchaged. He underwent a repeat large volume thoracentesis on hospital day 4. The patient subsequently developed a tension pneumothorax, which resulted in a dramatic reduction in the effusion. A chest tube was placed and serial radiographs demonstrated resolution of the pneumothorax but recurrence of the effusion. The radiographs illustrate the movement of fluid between the peritoneal and pleural cavities. In this case, the mechanism of pleural effusion was confirmed to be a hepatic hydrothorax via an unintended tension pneumothorax. Methods to elucidate a hepatic hydrothorax include Tc99m or indocyanine green injection into the ascitic fluid followed by its demonstration above the diaphragm. The unintended tension pneumothorax in this case additionally demonstrates bi-directional flow across the diaphragm.
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Core tip: Hepatic hydrothorax is usually a clinical diagnosis in patients with cirrhosis and portal hypertension who present with a transudative pleural effusion. The authors herein report an interesting case of radiological confirmation of hepatic hydrothorax through a series of chest radiographs that depict the movement of ascitic fluid between the pleural and peritoneal cavities due to a iatrogenic pneumothorax.
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TO THE EDITOR
 We read with great interest the article titled “A fascinating presentation of hepatic hydrothorax” by Gadaputi et al[1]. We would like to thank the authors for sharing the clinical images and case details which illustrate the rapid shifts in the hydrothorax in a patient who was on invasive positive pressure ventilatory support. We would like to report an interesting case of hepatic hydrothorax that we encountered in our clinical practice which also demonstrates the mechanics of hepatic hydrothorax. We believe that the images of this common, yet incompletely understood phenomenon will be of interest to your readers at large. 
The patient was a 59-year-old male with Child C cirrhosis in the setting of alcohol abuse and chronic hepatic C who presented to our hospital with an acutely painful umbilical hernia, and 4 mo of exertional dyspnea. He was noted to be tachypneic and hypoxic. He had a massive right sided pleural effusion with leftward mediastinal shift (Panel A, day 0, asterisk) and gross ascites with a tense, fluid-filled, umbilical hernia. Emergent paracentesis with drain placement and a large volume thoracentesis were performed. Despite improvement in dyspnea and 15 L of ascitic fluid drainage, the massive transudative effusion remained largely unchanged (Panel B, day 3, asterisk). He underwent a repeat large volume thoracentesis on hospital day 4. The patient subsequently developed a tension pneumothorax, with a dramatic reduction in effusion size (Panel C, day 4, asterisk, arrow). A chest tube was placed, after which serial radiographs demonstrated resolution of the pneumothorax and recurrence of the effusion. The radiographs demonstrate the movement of fluid between the peritoneal and pleural cavities (Panels D and E). In this case, the mechanism of pleural effusion was confirmed to be a hepatic hydrothorax via an unintended tension pneumothorax. 
The diagnosis of hepatic hydrothorax should be considered for any patient with unilateral pleural effusion without an obvious cardio pulmonary cause. For cases in which the diagnosis is not obvious based on clinical picture, methods to elucidate a hepatic hydrothorax include Tc99m labelled sulfur/albumin or indocyanine green injection into the ascitic fluid, followed by its demonstration above the diaphragm[2,3]. 
The unintended tension pneumothorax in this case also demonstrates bi-directional flow across the diaphragm. As mentioned by Gadaputi et al[1], fluid dynamics in hepatic hydrothorax are driven by pressure changes and pressure differences between the pleural, peritoneal cavities. In their patient, mechanical ventilation imparted positive pressure that was transmitted to the intrapleural space thereby causing the hydrothorax to track back to the peritoneal cavity which was relative less pressurized[1]. Similarly, in our patient, a tension pneumothorax imparted positive pressure in the pleural cavity, forcing pleural fluid back into the peritoneal cavity. In both patients, after the source of positive intrapleural pressure was eliminated, the hydrothorax recurred, highlighting bi-directional flow.
 While rapid, bi-directional, hepatic hydrothoraces may represent a subset of larger diaphragmatic defects, this phenomenon may be more common than judged by the scant available literature. It is in these cases that an opportunity exists to better delineate the pathophysiology of hepatic hydrothoraces, and begin to conceive more robust therapeutic options than those currently available to patients. As it stands, hepatic hydrothorax is often a harbinger of further suffering.
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Figure 1 Serial chest radiographs. Panel A: Day 0; Panel B: Day 3; Panel C: Day 4; Panel D: Day 7; Panel E: Day 26. Asterisk: Effusion - Panels A-C and E. Arrow: Pneumothorax: Panel C. 
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Bi-Directional Hepatic Hydrothorax .
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Introduction

Hepatic hydrothorax s defined as a transudative
notattributed to underlying pulmonary or cardiac disease. |

pleural effusion in cirrhotic patients
is often larger than 500
usly described
methods to elucidate a hepatic hydrothoraxinclude Tc99m, methylene blue, o
indocyanine green injection into the ascitic fluid, followed by its demonstration
above the diaphragm.(2) (3)

We herein present a unique series of chest radiographs that demonstrate the
mechanics of hepatic hydrothorax.

mL involume and is usually unilateral and right sided.(1) Pre

Case Presentation

+ A59year old male with cirrhosis presented to our hospital wi

I hernia,and 4 months of exertional dyspnea

* He was tachypneicand hypoxic,and had a massive rightsided pleural effusion
with leftward mediastinal shift (Panel A, +)

* Emergent paracentesis with drain placement and a large volume thoracentesis
were performed

* Despite improvement in dyspnea and 15 liters of asci

anacutely painful
umbi

fluid drainage, the massive

“n <

Figure 1:Srial chest radiographs. Panel A ~day O, Panel B -day 3, Panl C - Day 4, Panel D ~day
transudative effusion remained largely unchanged (Panel &, ) 7,PanelE -Day 6.
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