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Central Venous Catheter-Related Hydrothorax

Se Hun Kim, M.D., and Charles Her, M.D.

Inje University Haeundae Paik Hospital, Busan, Korea

This report describes a case of 88-year-old women who developed central venous catheter-related bilateral hydrothorax, in which 
left pleural effusion, while right pleural effusion was being drained. The drainage prevented accumulation of fluid in the right pleural 
space, indicating that there was neither extravasation of infusion fluid nor connection between the two pleural cavities. The only 
explanation for bilateral hydrothorax in this case is lymphatic connections. Although vascular injuries by central venous catheter can 
cause catheter-related hydrothorax, it is most likely that the positioning of the tip of central venous catheter within the lymphatic 
duct opening in the right sub-clavian-jugular confluence or superior vena cava causes the catheter-related hydrothorax. Pericardial 
effusion can also result from retrograde lymphatic flow through the pulmonary lymphatic chains.
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■ Case Report ■

Hydrothorax caused by central venous catheterization is rare, but a well-known complication. There have been numerous 
previous reports regarding this complication.[1-8] In most cases, the development of hydrothorax was attributed to the extrav-
asation of intravenous infusion fluid through the eroded vascular wall of superior vena cava or innominate vein by the central 
venous catheter, even though the issue whether there was actually an erosion of vascular wall or not has never been clear. In 
the present report, we described a case of central venous catheter-related bilateral hydrothorax in which left pleural effusion 
developed, even while right pleural effusion, which developed before the left side, was being drained, so that there was no ac-
cumulation of fluid left behind in the right pleural space, indicating that there was neither extravasation of infusion fluid nor 
connection between two pleural cavities. The only explanation for bilateral hydrothorax should be the lympha-tic connections. 
The tip of central venous catheter in the present case must have been positioned within the lymphatic duct opening in the su-
perior vena cava, making retrograde lymph flow through the pulmonary lymphatic chains. 

Case Report

An 88-year-old woman underwent open reduction and internal fixation of right femur intertrochanteric fracture under spinal 
anesthesia. The surgical procedure was uneventful and the 
patient was admitted to the intensive care unit for the im-
mediate postoperative care. Her previous medical history 
included hypertension, rheumatoid arthritis and new onset of 
senile dementia. She had been on aspirin, diazepam, and ci-
metidine. In the intensive care unit, she was doing very well. 
Leukocyte count was 7,800 cells/mm3, hematocrit 32.3 %, 

cc  This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ 
licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright ⓒ 2015 The Korean Society of Critical Care Medicine

Received on July 29, 2015     Revised on October 6, 2015
Accepted on October 7, 2015

Correspondence to: Charles Her, Inje University Haeundae Paik Hospital, 875 
Haeun-daero, Haeundae-gu, Busan 48108, Korea  
Tel: +82-51-797-0461, Fax: +82-51-797-0499                                  
E-mail: charles6133@msn.com

*No potential conflict of interest relevant to this article was reported.

Korean J Crit Care Med
2015 November 30(4):343-348 / http://dx.doi.org/10.4266/kjccm.2015.30.4.343
ISSN 2383-4870 (Print)ㆍISSN 2383-4889 (Online)

2014. 11  V
ol. 29  N

o. 04 (243-348)

2014. 11  Vol. 29  No. 04

Editorial
Do We Successfully Achieve Therapeutic Hypothermia? (243)

Review
How to Enhance Critical Care in Korea: Challenges and Vision (246)

Original Articles
Implementing a Sepsis Resuscitation Bundle Improved Clinical Outcome: A Before-and-After Study (250)

Extended-Spectrum β-Lactamase and Multidrug Resistance in Urinary Sepsis Patients Admitted to the Intensive Care Unit (257)

Clinical Characteristics of Respiratory Extracorporeal Life Support in Elderly Patients with  (266) 
Severe Acute Respiratory Distress Syndrome 

Predicting Delayed Ventilator Weaning after Lung Transplantation: The Role of Body Mass Index (273)

Comparison of Morphine and Remifentanil on the Duration of Weaning from Mechanical Ventilation (281)

Acute Physiologic and Chronic Health Examination II and Sequential Organ Failure Assessment Scores for Predicting  (288) 
Outcomes of Out-of-Hospital Cardiac Arrest Patients Treated with Therapeutic Hypothermia 

Effectiveness of Bradycardia as a Single Parameter in the Pediatric Acute Response System (297)

Prognostic Value and Optimal Sampling Time of S-100B Protein for Outcome Prediction in (304) 
Cardiac Arrest Patients Treated with Therapeutic Hypothermia 

Change in Red Cell Distribution Width as Predictor of Death and Neurologic Outcome in (313) 
Patients Treated with Therapeutic Hypothermia after Out-of-Hospital Cardiac Arrest 

Traumatic Liver Injury: Factors Associated with Mortality (320)

Case Reports
Green Urine after Propofol Infusion in the Intensive Care Unit (328)

Cardiac Arrest due to Recurrent Ventricular Fibrillation Triggered by Unifocal Ventricular (331) 
Premature Complexes in a Silent Myocardial Infarction 

Kawasaki Disease with Acute Respiratory Distress Syndrome after Intravenous Immunoglobulin Infusion (336)

Methemoglobinemia Caused by an Inert Ingredient after Intentional Ingestion of Pesticide (341)

Lobar Bronchial Rupture with Persistent Atelectasis after Blunt Trauma (344)

Erratum
Patients with Acute Respiratory Distress Syndrome Caused by Scrub Typhus: Clinical (348) 
Experiences of Eleven Patients 

ISSN 2383-4870 (Print)    ISSN 2383-4889 (Online)

http://crossmark.crossref.org/dialog/?doi=10.4266/kjccm.2015.30.4.343&domain=pdf&date_stamp=2015-12-03


344   The Korean Journal of Critical Care Medicine: Vol. 30, No. 4, November 2015   

http://dx.doi.org/10.4266/kjccm.2015.30.4.343

and platelet 273,000/mm3. Albumin was 2.7 g/dL, alanine 
aminotransferase 9 units/L, aspartate aminotransferase 15 
units/L, and total bilirubin 0.6 mg/dL. BUN was 21.7 mg/
dL and creatinine 1.17 mg/dL. CK-MB was 4.1 units/L and 
troponin I 0.03 mg/mL. N-terminal Pro-BNP was 276 pg/
mL. Chest radiography was unremarkable (Fig. 1). The 
central venous catheter which was inserted via left jugular 
vein in the operating room was accidentally pulled out. In 
the afternoon of the first postoperative day, a 7F double 
lumen central venous cathe-ter was inserted via left subcla-

vian vein under ultrasonographic guidance in the intensive 
care unit, because of a poor peripheral venous access. After 
it was confirmed that blood could be aspirated easily from 
both two lumens, a crystalloid fluid was connected to the 
distal port to start infusion. After a few hours of delay, chest 
radiograph was taken to confirm the position of central 
venous catheter, which also showed a small to moderate 
amount of right pleural effusion (Fig. 2). Since she did not 
have any respiratory distress, it was decided to watch for the 
further progress.

On the second postoperative day, chest radiograph showed 

Fig. 1. An unremarkable plain chest radiograph taken during the 
immediate postoperative period.

Fig. 2. Plain chest radiograph taken in the evening of the first 
postoperative day, several hours after insertion of a left subcla-
vian central venous catheter, showing acceptable positioning of 
the catheter and a mild to moderate amount of right pleural effu-
sion.

Fig. 4. Plain chest radiograph taken in the morning of the third 
postoperative day, showing a clear lung field on both sides and a 
chest tube on the right side.

Fig. 3. Plain chest radiograph taken in the morning of the sec-
ond postoperative day, showing the collapsed entire right lung 
with a large amount of right pleural effusion.
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a collapsed right lung and more accumulation of fluid in the 
pleural space (Fig. 3). The patient was intubated orotrache-
ally and placed on mechanical ventilation. Bronchoscopy 
was done to open up right lung and a pleural drain was 
inserted. A total of 2,500 mL of clear and slightly yellow-
ish fluid was drained. Analysis of pleural fluid showed that 
protein was 1.02 g/dL, glucose 184 mg/dL, lactate dehy-
drogenase 78 units/L, amylase 5 units/L, chloride 117 mEq/
L, pH 7.5 and specific gravity 1.015. Intravenous infusion 
of crystalloids was increased to catch up the fluid loss. Re-
peated chest radiograph taken on the third postoperative day 
showed clear lung field in the both sides (Fig. 4). A sum of 
800 mL of fluid was drained from the right pleural space. 
On the fourth post-operative day, chest radiograph showed a 
left pleural effusion (Fig. 5). A left pleural drain was insert-
ed and a sum of 800 mL was drained. A bedside transtho-
racic echo-cardiography was done to rule out the possibility 
of congestive heart failure as the cause of bilateral pleural 
effusions, which showed a normal range of left ventricular 
global systolic function. Total parenteral nutrition fluid with 
lipid was started via the other port, which also located near 
the tip of the catheter. In two and half hours, whitish chyle-
like fluid was noticed in the right chest tube and chest bottle. 
About seven hours after starting total parenteral nutrition, 
chlye-like fluid was noticed being drained in the left side. In 
the morning of the fifth postoperative day, total parenteral 

nutrition fluid and lipid were discontinued. Chest radiograph 
taken in the early morning did not show any accumulation 
of chyle-like fluid in lung fields or mediastinum. The left 
subclavian central venous catheter was replaced with right 
internal jugular venous catheter. By the evening both drains 
stopped draining any fluid. On the sixth postoperative day, 
both drains were removed. She was extubated and dis-
charged from intensive care unit.  

Discussion

The unique feature of the present case is that the patient 
developed the left pleural effusion, even while right pleural 
effusion was being drained, so that there was no accumula-
tion of fluid in the right pleural space. In addition, the chyle-
like fluid, parenteral nutritional lipid solution, which was 
noticed being drained from the right chest tube without 
leaving any accumulation in the pleural cavity, was also 
noticed from the left pleural drain several hours later. When 
the infusion of lipid solution was discontinued, the pleural 
drain from both sides became clear rather quickly. These 
findings strongly suggest that there was neither the extrava-
sation of intravenous infusion fluid including the parenteral 
nutritional lipid solution from the central venous catheter 
through the eroded vascular wall of vein, nor the perforation 
of vein in the present case. The diagnosis of central venous 
catheter-related hydrothorax was de-layed in the present 
case. Since bilateral pleural effusions, more in the right than 
left, can develop in congestive heart failure,[9] considering 
the age of patient and the chest radiographic finding, the 
increased pulmonary markings in the right upper lung as 
shown in Fig. 2, the occurrence of pleural effusions was ini-
tially attributed to congestive heart failure. When congestive 
heart failure was ruled out and chyle-like fluid was noticed 
from the right pleural drain, the possibility of the delayed 
onset of chylothorax from the trauma, thoracic duct injury 
below the level of T6, the patient might have sustained was 
considered. However, considering the fact that thoracic duct 
crosses midline to the left side at the level of T6, bilateral 
chylothorax should have not developed unless it accompa-
nied multiple chest traumas, which this patient did not have. 
This notion prompted to realize the occurrence of catheter-
related hydrothorax. 

Fig. 5. Plain chest radiograph taken in the morning of the fourth 
postoperative day, showing a large amount of left pleural ef-
fusion. The U-shaped tube in the middle of mediastinum, also 
shown in Fig. 4, was a kinked nasogastric tube, which was re-
moved. A new nasogastric tube was inserted correctly.
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There have been numerous previous reports regarding 
central venous catheter-related hydrothorax.[1-8] In most 
cases, the development of hydrothorax was attributed to 
the extravasation of intravenous infusion fluid through the 
eroded vascular wall of superior vena cava or innominate 
vein by central venous catheter, even though the issue 
whether there was actually an erosion of vascular wall or 
not has never been clear. A case of bilateral pleural effusions 
complicating left internal jugular venous catheterization 
has been reported, in which the tip of the catheter was po-
sitioned at the left brachiocephalic vein.[3] In this case, im-
mediate chest radiograph which was taken after radiograph-
ic contrast was injected via the catheter, showed contrast in 
the mediastinum. However, a repeat chest radiograph taken 
45 minutes later showed no contrast in the chest, suggest-
ing that the extravasation was the least likely explanation in 
this situation. Another case, in which bilateral hydrothorax 
and cardiac tamponade developed simultaneously after right 
subclavian vein catheterization, has been reported.[4] In this 
study, it is not likely that the extravasated fluid could have 
accumulated in the pericardial space without the perfora-
tion of vascular wall. According to a previous report,[5] left 
subclavian vein cannulation, if a rigid dilator is passed over 
the guide wire with force, can lead to cardiac tamponade, 
usually in the acute setting. This occurs when the perfora-
tion is within the pericardial reflection, which ends at the 
level of the left brachiocephalic-caval confluence. If the 
perforation is extrapericardial, pleural effusion occurs, usu-
ally in the subacute or chronic setting. As such, neither the 
vascular wall perforation nor the extravasation can explain 
the simultaneous development of both pleural effusion and 
pericardial effusion in that case mentioned above.[4] In this 
case, particularly, right subclavian vein was cannulated and 
the distal portion of the catheter was making a loop with 
its tip sitting at the right subclavian-jugular confluence, ac-
cording to chest radiograph. Thus, the possibility of either 
extravasation of infusion fluid or perforation of vascular 
wall is very low. Instead, the tip of catheter must have been 
caught within a lymphatic duct opening in the right subcla-
vian-jugular confluence. Intravenous infusion of fluid and 
parenteral nutrition solution by infusion pump would make 
a retrograde lymphatic flow, causing hydrothorax in the 
right side and later in the left side, and pericardial effusion, 
because there are connections among lymphatics draining 

both lungs and heart as shown in Fig. 6. Lymph in the lung 
is drained into the main blood stream via thoracic duct in 
the mediastinum but also more frequently via the lymphatic 
ducts of the peritracheobronchial lymph node chains di-
rectly into the jugulo-subclavian venous confluence.[10] 
Although there is no right major lymphatic duct or right 
pseudo-thoracic duct, in some cases there is one large right 
lymphatic duct.[10] Consistent with this observation, a case 
of an accidental right lymphatic duct cannulation with an 8F 
pulmonary artery catheter introducer sheath, in an attempt 
to insert pulmonary artery catheter via right internal jugular 
vein, has been reported.[11] In this case, the right lymphatic 
duct was large enough to accommodate 8F introducer, from 
which chyle was able to be aspirated easily, confirming that 
the introducer was in the lymphatic duct. In some cases, as 
shown in Fig. 6, there is a dual cervical connection of lym-
phatic ducts in both the left and right supraclavicular fossae, 
corresponding to the presence of contralateral draining. This 

Fig. 6. The lymphatic ducts of the right para-tracheobronchial 
lymph node chains, which drain lung lymph directly into the 
jugulo-subclavian venous confluence. PTD denotes right para-
tracheal chain, ITB intertracheobronchial lymph nodes, BSG left 
superior bronchial lymph node, and RH beginning of the left re-
current chain (Adopted from Le Pimpec Barthes F, et al,[10] with 
permission from the authors and publisher). 



http://dx.doi.org/10.4266/kjccm.2015.30.4.343

Se Hun Kim, et al. Hydrothorax due to Central Venous Catheter   347

dual connection can explain the development of bilateral 
pleural effusion with some delay in the left side, as shown 
in the present case report and the previous case reports.
[3,4] It is most likely that the radiographic contrast in me-
diastinum, which disappeared within 45 minutes in the case 
mentioned above,[3] was not in the free mediastinal space 
as extravasate, but in the lymph node chains and lymphatic 
ducts, so that it drained quickly via both right lymphatic and 
thoracic ducts. It is expected that pericardial effusion would 
be drained in the same way, once the central venous catheter 
is removed as in the case mentioned above.[4] 

A previous study has shown that when the right side inter-
nal jugular or subclavian vein is cannulated, central venous 
catheter-related hydrothorax is rare, thus strongly support-
ing the argument that the cause of central venous catheter-
related hydrothorax was the extravasation of infusion fluid 
through the eroded vascular wall of superior vena cava by 
the left sided central venous catheter.[12] In contrary, the 
right side tension hydrothorax complicating right internal 
jugular venous cannulation has been reported.[8] In addi-
tion, the left side hydrothoraxes complicating left internal 
jugular vein and left subclavian vein cannulation have been 
reported.[6,7] Interestingly, in these cases the tip of left 
internal jugular vein catheter was positioned not even close 
to the right side lateral wall of superior vena cava. Thus, in 
these cases previously reported,[6-8] erosion or perforation 
of vena cava was least likely the cause of hydrothorax. In 
this situation, the most appropriate explanation is that the 
tip of catheter (distal port) must have been positioned within 
the lymphatic duct opening in the left brachiocephalic vein 
or innominate-caval confluence. 

An interesting point in the present case is that there was 
such a long delay (longer than one full day) in the develop-
ment of pleural effusion in the left side after that in the right 
side, despite the fact that there was only four and a half 
hours delay in the appearance of chyle-like fluid in the left 
pleural drain after that in the right drain. The most reason-
able explanation is that the central venous catheter must 
have been out of the lymphatic duct opening in the wall of 
vena cava for a certain period of time and reentered again, 
and then the left pleural effusion developed. While the tip of 
the catheter was out of lymphatic duct opening, intravenous 
infusion fluid must have been infused into the vein instead 
of the right pleural cavity. This argument may explain the 

situation in which the patient was able to maintain an ad-
equate intravascular volume, which was reflected by a good 
urine output, throughout the event of hydrothoraxes. Other-
wise the whole intravenous infusion fluid would have been 
infused to the pleural cavities, thus leading to depletion of 
intravascular volume. The position of the tip of catheter in 
figure 4 appears to be hanging loose within the lumen of 
vena cava, when compared with that in other figures, more 
likely supporting this argument. 

It has been well known that pleural effusion, unilateral 
or bilateral, occurs in patients with superior vena cava 
syndrome.[13] The effusion is either chylous or exudate. 
The occluded pulmonary lymphatic flow from increased 
hydrostatic pressure in the superior vena cava and left bra-
chiocephalic vein probably contributes to the development 
of chylous pleural effusion. In the same way, infusion of 
intravenous fluid or parenteral nutrition fluid by infusion 
pump via central venous catheter, if the tip of catheter is 
positioned within the lymphatic duct opening in the vein, 
would make a retrograde lymph flow, causing hydrothorax 
in the right side and later in the left side, and pericardial ef-
fusion. 

By no means is the possibility of vascular injuries by 
central venous catheter totally excluded. In some cases 
the erosion or perforation of superior vena cava or right 
brachiocephalic-caval confluence, or even pericardium by 
central venous catheter actually occurred, particularly when 
a somewhat more rigid or stiffer catheters made of poly-
ethylene were used.[1,12,14] In a patient, in whom acute 
pericardial tamponade with cardiac arrest developed, imme-
diately after a permanent hemodialysis catheter was inserted 
via right interval jugular vein, a median sternotomy revealed 
that the tip of catheter was within pericardium, having per-
forated the junction of the right brachiocephalic vein and su-
perior vena cava.[6] A previous study[12] has suggested that 
prolonged use of the catheter for total parenteral nutrition 
may increase the chance of vascular wall erosion, resulting 
in hydrothorax. In any case, however, the vascular injuries, 
such as erosion or perforation, can explain neither the oc-
currence of bilateral hydrothorax, nor the occurrence of left 
hydrothorax by the left side vein cannulation.  

In conclusion, although vascular injuries by central ve-
nous catheter may cause the catheter-related hydrothorax in 
some cases, it is most likely that the positioning of the tip 
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of central venous catheter within the lymphatic duct open-
ing in the right subclavian-jugular confluence or superior 
vena cava causes the catheter-related hydrothorax, unilateral 
or bilateral, or pericardial effusion by making retrograde 
lymph flow through the pulmonary lymph node chains in 
most cases. It appears that the lymphatic duct opening in 
the superior vena cava should be located at the right spot at 
which the tip of catheter from the left side vein cannulation 
hits, in order for hydrothorax to develop. This may explain 
the rare incidence of catheter-related hydrothorax.
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