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Chylothorax Associated with Subcutaneous Cellulitis Caused
by Chylous Fluid Leakage in a Dog
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ABSTRACT
Background: Chylothorax is the accumulation of lymphatic fluid associated with molecules coming from digestion process
(chyle) in the thorax. In this case report, we describe a canine patient with chylothorax that presented with an unusual
clinical presentation: subcutaneous swelling due to chylous fluid leakage through the thoracic inlet.
Case: A 4-year-old spayed female canine, Giant Schnauzer, presented to the Ontario Veterinary College Health Sciences
Centre for evaluation and treatment of bilateral subcutaneous masses and edema on the ventral thorax. The patient was
originally evaluated by the primary care veterinarian and aspiration and cytology of the masses resulted in a large volume
of fluid with low cellularity, lightly basophilic. Due to the appearance of the fluid, triglyceride levels were performed and
was 7.95 mmol/L while the peripheral level was 0.5 mmol/L (ref: 0.2-1.3 mmol/L). Based on the cytology and triglyceride
levels, chylous fluid was suspected to be the cause of the swelling and edema. Over the following 10 months, the swelling
progressed to bilateral tumors of approximately 15 cm in the lateral thorax and surrounding edematous tissues on the ventral
thorax. The patient was referred for evaluation. On presentation the patient was normal aside from the described thoracic
swellings and decreased lung sounds on auscultation. Thoracic ultrasound revealed bilateral pleural effusion. Thoracentesis
resulted in approximately 1,200 mL of chylous fluid. Thoracic computed tomography (CT) and lymphangiography through
popliteal injection revealed bilaterally in the soft tissues of the axillary regions, and extending along the right thoracic wall,
a moderate amount of fluid dense material. The lymphangiogram revealed two sites of rupture of lymphatic vessels, in
the caudal thorax (right sided), and in the cranial mediastinum/right thoracic inlet. Based on the findings, a video-assisted
thoracic duct ligation and cisterna chyli ablation were performed. A PleuralPort was placed at the time of surgery for
percutaneous drainage of residual fluid. Initially the subcutaneous swelling/masses were noted to have resolved and the
patient was discharge 3 days postoperatively with minimal residual thoracic fluid at the time of discharge. Five days after
discharge, the patient was returned because the owners complained of not being able to perform the thoracic drainage
through the PleuralPort. Based on the physical exam and radiography, the suspicion of PleuralPort obstruction or kink was
raised. Thoracocentesis drained 2.5 L of apparently chylous fluid. On the next day, the patient returned for replacement
of the port. Eighteen days after the replacement of the port, the patient presented again due to concerns about an inability
to drain the pleural port, and that the patient respiration was becoming more laborious, especially during the night. Due
to the continued presence of chylous effusion, the owners were offered a repeat lymphangiogram to determine whether
additional unligated branches could be contributing to the continued effusion. The owners elected humane euthanasia.
Discussion: Canine chylothorax with leakage of chylous fluid to the thoracic subcutaneous space has not been described
until now. The fluid retrieved from the patient subcutaneous swellings was a chylous fluid, originated from the thorax.
We hypothesized that the leakage of chylous fluid occurred through the thoracic inlet, where there is the pleural cupula,
a protuberance of the pulmonary pleura, not protected by the ribs, place that could rupture easily. Because similar case
was not reported, we found it important to be shared, so the veterinary scientific community can be aware of uncommon
clinical presentations in patients with chylothorax.
Keywords: chylothorax, chylous cellulites, canine chylothorax.

DOI: 10.22456/1679-9216.90021
Received: 30 September 2018

Accepted: 16 January 2019

Published: 4 February 2019

Graduation Program; Department of Small Animal Surgical Services & Department of Small Animal Clinical Sciences, Faculty of Veterinary Medicine,
Federal University of Uberlândia (UFU), Uberlândia, MG, Brazil. 4Department of Clinical Studies, Ontario Veterinary College, University of Guelph,
Guelph, Canada. CORRESPONDENCE: R.S. Vieira [raphaelsv1@hotmail.com - Tel.: +55 (34) 99780 2909]. Caixa Postal 2232. CEP 38400-985
Uberlândia, MG, Brazil.
1

2

3

1

R.S. Vieira, F.C.D. Mota, S.B. Crivellenti & M. Oblak. 2019. Chylothorax Associated with Subcutaneous Cellulitis Caused by
Acta Scientiae Veterinariae. 47(Suppl 1): 367.

Chylous Fluid Leakage in a Dog.

INTRODUCTION

A 4-year-old spayed female canine, Giant
Schnauzer, presented to the Ontario Veterinary College
Health Sciences Centre for evaluation and treatment of
bilateral subcutaneous masses and edema on the ventral thorax. The dog initially presented to the primary
care veterinarian for a mass in the thoracic inlet. The
patient was originally evaluated by the primary care
veterinarian and aspiration and cytology of the masses
resulted in a large volume of fluid with low cellularity,
lightly basophilic with a white blood cell count of
1.3x10^9/L and a total protein value of 26 g/L. Due
to the appearance of the fluid, triglyceride levels were
performed and was 7.95 mmol/L while the peripheral
level was 0.5 mmol/L (ref: 0.2-1.3 mmol/L). Based on

the cytology and triglyceride levels, chylous fluid was
suspected to be the cause of the swelling and edema.
Over the following 10 months, the swelling progressed
to bilateral tumors of approximately 15 cm in the lateral thorax and surrounding edematous tissues on the
ventral thorax. The patient was referred for evaluation.
On presentation the patient was normal aside from the
described thoracic swellings and decreased lung sounds
on auscultation. An abbreviated thoracic ultrasound
of the masses was consistent with subcutaneous edema with fluid pockets and bilateral pleural effusion.
Thoracentesis resulted in approximately 1200 mL of
chylous fluid (Figure 1).
Echocardiogram was normal with no evidence
of cardiac disease. Thoracic computed tomography
(CT) and popliteal lymphangiogram revealed bilaterally in the soft tissues of the axillary regions, and extending along the right thoracic wall, and mildly along
the left thoracic wall, a moderate amount of fluid dense
material (Figure 2). Bilaterally in the pleural space,
there was a moderate to marked amount of fluid dense
material. The lymphangiogram revealed two sites of
rupture of lymphatic vessels, in the caudal thorax (right
sided), and in the cranial mediastinum/right thoracic
inlet (Figure 3). The imaging findings were consistent
with a chylous cellulitis secondary to rupture of lymphatics in the cranial mediastinum and extension into
the fascial planes and subcutaneous tissues.
Based on the findings, a video-assisted thoracic
duct ligation and cisterna chyli ablation were performed. Intraoperatively a mesenteric lymphangiogram
was performed with methylene blue and no extension
of the methylene blue was noted cranial to the ligation.
A PleuralPort1 was placed prior to closure (Figure 4).

Figure 1. Chyle drained from the thorax through thoracocentesis during
patient first consult.

Figure 2. Tomographic popliteal lymphangiography. Blue arrows: the thoracic duct; red arrows: rupture of the thoracic duct and leakage of chylous
fluid within the thorax; green arrows: leakage of the chylous fluid to the
thoracic subcutaneous space.

Chylothorax is the accumulation of lymphatic
fluid associated with molecules coming from digestion process (chyle) in the thorax. The etiology of
this disease in domestic animals is due to rupture or
increase in the pressure of major lymphatic vessels,
typically the thoracic duct. The most common causes in veterinary patients are due to cardiac disease,
compressive tumors on the region of the thoracic
duct, thrombi or congenital, idiopathic and iatrogenic abnormalities [2]. Symptoms include tachypnea,
exercise intolerance, laborious breathing, dyspnea and
reduced appetite [5].
In this case report, we describe a canine patient
with chylothorax that presented with an unusual clinical presentation: subcutaneous swelling due to chylous
fluid leakage through the thoracic inlet.
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Figure 4. On the left, note the accumulation of methylene blue in the
cisterna chyle (CC) and its surgical laparoscopic ablation. Cranial to the
CC there is the liver (L) and caudally the left kidney (K) and the adrenal
gland (AG). On the right, note the PleuralPort positioned in the dorsal
caudal right thorax.

Figure 3. Tomographic lymphangiogram. Note the accumulation of contrast
in the mediastinum, close to the thoracic inlet.

The patient recovered uneventfully from
surgery and anesthesia. Initially the subcutaneous
swelling/masses were noted to have resolved and the
patient was discharge 3 days postoperatively. Five days
after discharge, the patient was returned to the OVC
because the owners complained of not being able to
perform the thoracic drainage through the PleuralPort.
Based on the physical exam and radiography, the suspicion of pleural port obstruction or kink was raised.
Thoracocentesis drained 2.5 L of apparently chylous
fluid. On the next day, the patient returned to the OVC
for the repositioning or change of the pleural port. Under general anesthesia, it was possible to detect that the
pleural port fenestrations were obstructed by fibrinous
tissue, so the replacement of the entire pleural port was
performed. Approximately 3 L of chylous fluid was
drained through the new pleural port.
Eighteen days after the replacement of the
pleural port, the patient presented again due to concerns
about an inability to drain the pleural port, and that
the patient respiration was becoming more laborious,
especially during the night. On the physical exam,
the patient was quiet but alert. The abnormal findings
were cardiac and pulmonary sounds muffled, bilaterally. The therapeutic approach consisted in flushing
the pleural port with heparinized saline, but although
the saline could be pushed in, it could not be pushed
back. Under sedation, thoracocentesis was performed
and retrieved 4 L of fluid. The patient respiration improved considerably after the pleural fluid drainage.
Due to the continued presence of chylous effusion,
the owners were offered a repeat lymphangiogram to
determine whether additional unligated branches could
be contributing to the continued effusion.
Due to curative failure of all treatment proposed, and because of financial issues, the owners decided
for euthanasia.

DISCUSSION

This report aimed to describe an unprecedented
case of a dog with chylothorax with an unusual clinical
presentation of subcutaneous swelling due to chylous
fluid leakage through the thoracic inlet.
The first laboratorial analysis of the aspirated
fluid from the patient thoracic subcutaneous space, revealed high concentrations of proteins and triglycerides
associated with high leukocyte count, characteristic of
an exudate [7,9,16].
The golden standard for determining if a fluid
is a chylous one, is the lipoproteins electrophoresis,
that identifies specifically chylomicrons. However, if
the electrophoresis is not available, liquid triglycerides
measurement is considered a good and trustworthy
diagnostic tool, because pleural fluid with triglycerides
concentration higher than 240 mg/dL is considered
chylous fluid [14]. In short, because of the laboratorial
results, the fluid aspirated from the patient subcutaneous space was a chylous fluid. Additionally, another
feasible and inexpensive way to differentiate chyle and
pseudo-chyle could have been done in this case by
promoting an overnight refrigeration and observed if
a creamy layer above fluid sample would be formed,
which have been associated with large amount of triglycerides and/or cholesterol [15].
The image diagnostic tools used were computed tomography (CT), tomography lymphangiography
and echocardiogram. The CT made it possible to identify the thoracic organs, as well as the thoracic duct
and its ruptured spots, because this equipment gives a
tridimensional image with good resolution, lowering
the interference of adjacent tissues overlap [12,13].
The tomographic lymphangiography, as shown
in diverse papers, allowed the visualization of the anatomic regions where there was thoracic duct ruptures
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The treatments included in this case were thoracoscopically thoracic duct ligation, laparoscopically
cisterna chyli ablation and positioning of a pleural
port, once according to literature the thoracic duct
ligation together with cisterna chyli ablation is one of
the surgical treatments most curative for chylothorax,
with success rates described as higher as 88% [1,6].
Besides those techniques, others surgical interventions
are described in the literature, among them thoracic
omentalization, thoracic duct embolization, pericardiectomy, among others. Even that, it is important to
point that none of them guarantee solving totally the
disease. The causes of failure to the treatment of thoracic duct ligation and cisterna chyli ablation is not well
elucidated, but can to be related to the new lymphatic
vessels formation, or failure to identify all points of
the thoracic duct ruptures [11].
The clinical presentation of our patient was exceptional, and similar cases were not found in medical
literature until the publication of this paper. The final
diagnosis was chylothorax with subcutaneous edema
due to the leakage of chylous fluid from the thorax,
through the pleural cupula. Although this clinical presentation is being written for the first time, veterinary
clinicians should be aware to this occurrence, offering
the best diagnosis and treatment to the patient.

and the surgical repair [8,10]. The possibility of the
chylothorax being caused by a cardiomyopathy, e.g.
venous obstruction, congenital cardiomyopathies and
pericardium effusion was discarded by echocardiogram
results.
Together, image and laboratorial exams of the
fluid obtained through thoracic aspiration, allowed
diagnosis of chylothorax and subcutaneous cellulites
in the ventral region of the thorax caused by the accumulation of fluid with the same radiopacity of the fluid
causing pleural effusion.
The underlying cause for the rupture of the
thoracic duct and consequent chylothorax was not
found in this patient, so the chylothorax was classified
as idiopathic, which according to literature, is the major
form of chylothorax in dogs [4,5].
What intrigues the most in this case is the fact
of chylous fluid being found in the subcutaneous space,
ventral to the sternal region. Until the writing of this
report, another similar case was not found. The hypothesis is that the chylous fluid escaped to the thoracic
subcutaneous space through the thoracic inlet, region
between the first pair of ribs due to the large volume
and pressure within the thoracic cavity. It is known
that the most cranial portion of the pleura is called
cupula, and this portion extends 2 to 3 cm cranial to
the first rib. Then, because the pleura is a membranous
non-rigid structure, there is the possibility that, due to
the chylous fluid pressure, the pleural cupula ruptured,
allowing the outflow of chyle to the subcutaneous
thoracic region [3].
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