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ABSTRACT

Traumatic chylothorax is a rare condition following blunt trauma. Although a chyle leak resulting from direct damage to the duct may
occur at any level because of an anatomical variation, an airway obstruction due to thoracic duct injury after blunt trauma has nev-
er been described. Here, we report a very unusual case with airway obstruction due to thoracic duct injury after whiplash injury. A
60-year-old man presented to the emergency department with allodynia after blunt trauma. Initial chest computed tomography (CT)
showed a prevertebral hematoma and pneumomediastinum from C2 to T3 spinal level without vertebral fracture. Seven days later,
repeat CT showed an increased amount of mediastinal and prevertebral fluid collection extending to the upper neck level with airway
compression. He underwent an operation to drain the fluid via a neck incision and a thoracic duct ligation via right thoracotomy and
was discharged without complaint.The findings suggest that if hematoma and pneumomediastinum are found in the prevertebral space
at the level of the cervical and upper thoracic spine, the patient should be closely observed to exclude the complication of airway

obstruction caused by thoracic duct injury.
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INTRODUCTION

Traumatic chylothorax is a rare condition after blunt trauma
and it can be sub-classified into iatrogenic or non-iatrogenic
causes.l'”! During neck dissection or thoracic surgery, a chyle
leak resulting from direct damage to the duct may occur at any
level, such as in the neck and the thoracic cavity.'*”! When it
is not related to surgery, it is often associated with spinal frac-
tures from hyperextension injury.2%-'% |n addition, the damage
to the thoracic duct usually results in the accumulation of a
large amount of fluid in the pleural space because of its anatom-
ic position.*¢! Although there are several anatomical variations
of the thoracic duct, airway obstruction due to chylothorax
without a vertebral fracture after blunt trauma has never been
reported. Here, we describe a very unusual case with airway
obstruction due to thoracic duct injury after blunt trauma.

CASE REPORT

A 60-year-old man presented to the emergency department
after being injured in a high-speed car accident, and he was
inside the car. Physical examination revealed tenderness on
the left lateral thoracic wall with bruise and allodynia on
both upper arms without fracture. Initial chest computed
tomography (CT) showed a mediastinal and prevertebral
fluid collection with pneumomediastinum and left 4"—5% rib
fractures on the lateral arc with scanty hemopneumothorax
(Fig. 1a). Magnetic resonance imaging (MRI) showed prever-
tebral hematoma from C2 to thoracic spinal level without
abnormal signal intensity in the spinal cord and bone (Fig.
Ib). We recommended admission for closer observation,
but the patient chose to leave the hospital against medical
advice.

Cerrahi Derg 2021;27:478-482.

Address for correspondence: Sung Wook Chang, M.D.
201 Manghyangro, Dongnam-gu 31116 Cheonan-si - South Korea
Tel: +82 41-550-6195 E-mail: changsw3@naver.com

Copyright 2021 Turkish Association of Trauma and Emergency Surgery

Cite this article as: Ma DS, Chang SW, Kim DH. Unusual airway obstruction due to thoracic duct injury after whiplash injury. Ulus Travma Acil

Ulus Travma Acil Cerrahi Derg 2021;27(4):478-482 DOI: 10.14744/tjtes.2020.08055 Submitted: 08.02.2020 Accepted: 23.03.2020

RaRe
e

478

Ulus Travma Acil Cerrahi Derg, July 2021, Vol. 27, No. 4


https://orcid.org/0000-0001-7521-3949
https://orcid.org/0000-0002-2689-3068
https://orcid.org/0000-0001-6613-6902

Ma et al. Unusual airway obstruction due to thoracic duct injury after whiplash injury

Figure 1. (a) Initial computed tomography (CT) scan of the chest shows a mediastinal and prevertebral fluid collection,
pneumomediastinum without fracture of the thoracic spine. (b) The sagittal T2 weighted magnetic resonance imaging (MRI)
of cervical and upper thoracic spine shows prevertebral hematoma from C2 to thoracic spinal level and low-grade partial tear

in paravertebral muscle from C7 to T3 spinal level.

Seven days later; he came back to our hospital with severe
dyspnea accompanied by a stridor. The point-of-care ultraso-
nography for thorax and portable chest X-ray revealed mas-
sive bilateral pleural effusions. His initial vital signs were as
follows: blood pressure, 174/81 mmHg; heart rate, 98 beats/
min; respiratory rate, 30 breaths/min; oxygen saturation, 80%;
body temperature, 36.8°C. We performed bilateral closed
thoracostomy and endotracheal intubation simultaneously.
Initially, 960 ml of milky fluid on the right hemithorax and
860 ml on the left hemithorax were drained after thoracos-
tomy. Results of chemical examination of pleural fluid were
as follows: pH, 7.5; protein, 3 g/dL; LDH, 636 IU/L; choles-
terol, 71 mg/dL; triglycerides, 368 mg/dL. Fluid chylomicron
concentration test was not available at our hospital, so the
diagnosis of chylothorax was made on the basis of the fluid
chemistry. Compared to previous chest CT, the CT showed
an increased amount of mediastinal and prevertebral fluid col-
lection with pneumomediastinum extending to upper neck
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level and airway compression and left internal jugular vein
(Fig. 2). A day later, a neck CT was performed to evaluate the
status of fluid collection at the level of the upper neck (Fig. 3).
Despite closed thoracostomy, fluid was retained with airway
compression and the vessel in the retropharyngeal space ex-
tending to the superoposterior mediastinal space. The patient
underwent an operation to drain the fluid. The collar incision
that we used showed yellowish, watery fluid, which was sus-
pected to be chylomediastinum in the retropharyngeal space,
but the active leakage point was not identified. After a cathe-
ter was placed to drain the fluid, postoperative conservative
management involving parenteral nutrition and restriction of
oral intake was continued. Although 1300-1800 mL of fluid
was drained from the neck and thorax, the fluid persisted in
the left hemithorax for three days. Additionally, percutane-
ous drainage and octreotide injection were started, but the
amount of drained chyle did not decrease for three days. On
hospital day 4, we decided to perform intranodal lymphan-

]
Figure 2. (a) Follow-up computed tomography (CT) scan of the chest shows an increase in the size of the prevertebral hema-
toma with pneumomediastinum, and multi-loculated air-containing pleural effusion. (b) Follow-up computed tomography (CT)
scan of the neck shows an increase in the size of the mediastinal fluid collection extending to upper neck level, compressing
left internal jugular vein and upper airway.
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Figure 3. Repeated follow-up computed tomography (CT) scan of
the neck shows fluid collection in retropharyngeal space to super-
oposterior mediastinal space.

Figure 4. (a) Intranodal lymphangiography through the right ingui-
nal lymph node with warm ethiodized oil shows an inguinal lymph
node. (b) Intranodal lymphangiography shows a thoracic duct
(black arrow) and drainage to the left subclavian vein (white arrow).
(c) Intranodal lymphangiography shows an oil leakage from the in-
jured upper thoracic duct of left hemithorax (black arrow). (d) After
intranodal lymphangiography, a follow-up computed tomography
(CT) scan of the chest shows a contrast leakage at upper thoracic
duct level of lymphatics and a small amount of extravasated con-
trast material in the left pleural space.

giography, which is a therapeutic option to cease the chyle
leakage as well as a tool to diagnose the point of leakage.

A right inguinal lymph node was punctured with a 25-gauge
spinal needle under ultrasound guidance and warm ethio-
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Figure 5. Intraoperative findings show the thoracic duct that was
cut and ligated using multiple clips (black arrow).

dized oil (Lipiodol: Guerbet, Paris, France) was injected man-
ually (Fig. 4a). The injected volume was 7.2 mL and we found
oil leakage at the level of the upper thoracic spine (Fig. 4b and
4c). Unfortunately, intranodal lymphangiography with Lipiodol
did not result in cessation of the chyle leak and a follow-up
computed tomography (CT) scan of the chest shows an ex-
travasated contrast material in the left pleural space (Fig. 4d).

We decided to ligate the thoracic duct via video-assisted
thoracoscopic surgery (VATS) using three ports on hospital
day 10. VATS showed multiple loculated chyle collections and
severe pleural adhesion, so we made an additional incision
in the 9th intercostal space (ICS) for a thoracotomy. The
thoracic duct was identified, and then this was excised and
ligated with clipping (Fig. 5). On the first postoperative day,
chest and neck drainage volumes decreased to 150 mL/day
in total. On a postoperative day 3, the patient was started
on a normal dietary regime, and all drains were removed on
postoperative day 6. The patient was discharged and followed
for one year without any complaints.

DISCUSSION

The thoracic duct begins in the cisterna chyli and extends
to the root of the neck near the junction of the left sub-
clavian vein and the left internal jugular vein.2¢! Usually, the
duct crosses from the right side to the left side at the level
of the fourth to sixth thoracic vertebrae.?®! Injuries below
that level lead to a right chylothorax, while injuries above
that level lead to a left chylothorax. If chyle accumulates in
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the mediastinum, the chylothorax may develop bilaterally.>'"!
Also, the chylothorax has been reported in the case with
thoracic spine or posterior rib fractures.*¢! Therefore, the
clinical manifestations depend on the level and extent of the
injury. In this case, initial chest CT revealed pneumomedias-
tinum and fluid collection at the prevertebral space in the
thorax. Also, MRI demonstrated the prevertebral hematoma
from C2 to the thoracic spine level without abnormal signal
intensity in the spinal cord or bone. Even if these findings are
not associated with a fracture, they may be a clue to thoracic
duct injury resulting in bilateral chylothorax extending to the
neck. A rapid accumulation of chyle may result in airway ob-
struction through the prevertebral space owing to a previous
hematoma, and a large amount of chyle in the neck may not
be drained through a bilateral closed thoracostomy, as in this
case.

In a patient with post-traumatic chylothorax, conserva-
tive management is recommended as the initial treatment.
[I-3510121 As an alternative to surgery, several cases have been
reported on the role of thoracic duct lymphangiography and
embolization, which have suggested that lipiodol induces an
inflammatory reaction during its leak, resulting in cessation of
chyle leakage. However, these are not always widely available.
[67.13-151 We have previously seen a case that was successfully
treated by the closure of the duct after intranodal lymphan-
giography. Thus, we decided to perform lymphangiography,
which is a therapeutic option, as well as a tool to diagnose the
point of leakage. The intranodal lymphangiography showed
the leakage point at an upper thoracic spinal level between
the aortic arch and the esophagus, but the closure of the duct
after intranodal lymphangiography was unsuccessful.

Most authors would agree that surgical treatment should be
considered for patients with failed conservative management
or a minimally invasive technique.>*¢ As an anatomical as-
pect of the surgical approach, the right-sided supradiaphrag-
matic approach is favored because the descending thoracic
aorta may lead to technical difficulties in identifying the tho-
racic duct on the left side; consequently, thoracic duct liga-
tion via an approach from the right offers a 90% success rate.
[12561€] |n this case, we initially performed the exploration for
drainage via a neck incision at first because the chyle could
not be drained and airway obstruction could not be improved
after bilateral thoracostomy. Despite treatment for 10 days,
over 1000 mL of fluid had to be drained daily, so we decided
to perform a thoracic duct ligation in addition.

In summary, a chyle leak from thoracic duct injury is rare but
is a potentially severe complication. Rapid loss of chyle could
be associated with hypovolemia and respiratory difficulty, so
it should be diagnosed and treated promptly in cases with
suspected chylothorax. It is noteworthy that a mediastinal
and prevertebral fluid collection with pneumomediastinum
on chest and neck CT may arise from by thoracic duct injury.
Therefore, all patients should be informed of the need for
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closer observation to detect any significant progress, such as
airway obstruction caused by thoracic duct injury, even if a
fracture of the spinal column is not detected.
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OLGU SUNUMU - 0Z

Whiplash (kamg1) yaralanmasi sonrasi torasik kanal yaralanmasina bagl
olagan dig1 solunum yolu tikaniklig1
Dr. Dae Sung Ma,! Dr. Sung Wook Chang,' Dr. Dong Hun Kim?

'Dankook l:.:Jniversite Hastanesi, Travma Merkezi, Gogiis Kalp ve Damar Cerrahisi Bolimu, Cheonan-Kore Cumhuriyeti
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Travmatik silotoraks, kiint travmayi takiben nadir goriilen bir durumdur. Anatomik bir varyasyon nedeniyle herhangi bir seviyede kanala dogrudan
hasar sonucu lenfatik sivi sizintisi meydana gelebilse de, kiint travma sonrasi torasik kanal yaralanmasina bagli bir solunum yolu tikanikligi hig tanim-
lanmamistir. Bu yazida, whiplash yaralanmasi sonrasi torasik kanal yaralanmasina bagli solunum yolu tikanikligi gelisen olagan digi bir olguyu sunu-
yoruz. Altmis yasinda erkek hasta kiint travma sonrasi allodini ile acil servise bagvurdu. Baslangig toraks bilgisayarli tomografisinde (BT) vertebral
kirik eslik etmeyen, C2'den T3 spinal seviyesine kadar bir prevertebral hematom ve pnémomediastinum goriildi. Yedi giin sonra gekilen BT'de,
solunum yolunun kompresyonuyla beraber Ust boyun seviyesine uzanan artmis miktarda mediastinal ve prevertebral sivi birikimi gosterdi. Hasta,
sag torakotomi yoluyla torasik kanal ligasyonu ve boyun insizyonu yoluyla sivinin bosaltiimasi igin ameliyat edildi ve sikayeti olmadan taburcu edildi.
Prevertebral boslukta servikal ve Ust torasik omurga seviyesinde hematom ve pnémomediastinum bulundugunda, torasik kanal yaralanmasinin
neden oldugu solunum yolu tikanikligi komplikasyonunu dislamak igin hasta yakindan izlenmelidir.

Anahtar sozciikler: Hava yolu tikaniklig; silotoraks; torasik kanal; travma; yaralanmalar.
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