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RESUMO: INTRODUCAO: No esvaziamento cervical do
nivel IV a esquerda, a por¢ao final do ducto toracico (DT) pode
ser lesada, aumentando significativamente a morbimortalidade
pés-operatoria. O melhor tratamento € a prevengdo. Contudo,
nao ha disponivel na literatura medidas biométricas que auxiliem
a identificacdo da desembocadura do DT. MATERIAIS E
METODOS: a desembocadura do DT foi identificada e distancias
uteis foram medidas em 25 cadaveres nao-formolizados.
Analise estatistica foi realizada para verificar associagdes.
RESULTADOS: a desembocadura do DT ocorreu na confluéncia
jugulo-subclavia (CJS — 60%), na veia jugular interna esquerda
(VIIE — 36%) e na veia braquiocefalica esquerda (4%). Uma
associagdo estatisticamente significante foi encontrada entre a
desembocadura na confluéncia jugulo-subclavia e a distancia
entre a VJIE e o musculo omo-hioide (Medida #1). Individuos
cujo DT desemboca na CJS apresentaram a Medida #1 com

mediana de 34.5£12.0mm, ja os com desembocadura na VJIE
apresentaram mediana de 22.3+8.7mm (p=0.015 — Student’s
t-test). A regressdo logistica demonstrou que para cada aumento
de 10mm na Medida #1 ha uma chance de 1.12x de encontrar
a desembocadura do DT na CJS (OR=1.12; C195%:1,01-1,25;
p=0.032). Para essa Medida #1 estabeleceu-se um cut-off de
19mm como teste diagnostico para prever a desembocadura do
DT na CJS, com sensibilidade de 86.7% (C195%:59.5-98.3%),
especificidade de 55.6% (CI95%:21.2-86.3%), PPV de 76.5%
(C195%:50.1-93.2%), NPV de 71.4% (CI95%:25.8-97.2%) e
ROC AUC de 79.3% (C195%: 58.0-92.9%). CONCLUSAO: este
estudo anatomico demonstrou que o local de desembocadura do
DT mais frequente ¢ a CJS e que a Medida #1 é capaz de prever
o local de desembocadura do DT.
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ABSTRACT: BACKGROUND: During a neck dissection
involving the left IV level, the final segment of the thoracic
duct (TD) may be injured, significantly increasing postoperative
morbi-mortality. The best treatment is its prevention. However,
there is a lack of helpful biometric measurements focusing on the
TD termination in the literature. MATERIALS AND METHODS:
The TD termination was identified and some helpful biometric
measurements were obtained on 25 non-preserved cadavers.
Statistical analysis was performed to analyze correlations.
RESULTS: TD termination was found on the jugulo-subclavian
junction (JSJ - 60%), on the left internal jugular vein (LIJV -
36%), and on the left brachiocephalic vein in 4%. A statistically
significant association was found between TD termination on
the JSJ and the distance between LIJV and omohyoid muscle
(Measurement #1). Individuals with TD termination on the JSJ
had median Measurement #1 of 34.5+12.0mm, compared with

BACKGROUND

The thoracic duct collects lymph from the inferior
limbs, the abdomen, the left hemi-thorax, the left arm and
the left side of the head and neck.

Besides carrying lymph with fat, fat-soluble
vitamins, electrolytes and lymphocytes, the thoracic duct
is physiologically the main route for returning several
important extravascular proteins into the circulation,
including enzymes'?.

During a neck dissection involving level IV on
the left side, there is a risk of injury of this important
lymphatic vessel at its final segment, before entering the
venous system. Albeit infrequent, being reported in 1-3%
of the cases®!3, this complication may bring significant
postoperative morbidity causing a prolonged time of
hospitalization. This represents higher therapy-related costs
and even higher risks for the patient’s health.

An injury to the thoracic duct produces a chylous
fistula which leads to chyle leak, an extremely serious
metabolic complication. Chyle leak is associated with
loss of tissue fluid, such as electrolyte imbalance,
hypovolaemia, hypoproteinemia, periferic edema,
lymphopenia, immunosuppression'* and coagulopathy.
Added to that, the lymph infiltration and its subsequent
dissection of adjacent structures may affect the surgical
wound, causing dehiscence and secondary infection of this
site’. If the chyle accumulates in the pleural cavity, there
may be also a significant impairment of the oxygenation
resulting in cyanosis and dyspnea'?.

The thoracic duct may present some anatomic
variations:

a. Not crossing to the left side of the body at the T4 level,
therefore having its final segment on the level IV on the
right side rather than on the left side, which happens in
less than 25% of the cases!®';

b. Duplicating or triplicating at the level of the thoracic
vertebrae, thus being present bilaterally'!8-223;

c. Draining into places other than the confluence between

median Measurement #1 of 22.348.7mm among individuals
with TD termination on LIJV (p=0.015 — Student’s z-test).
The logistic regression showed for every 10mm increment
of Measurement #1 there was 1.12x chance to find the TD
termination on the JSJ (OR=1.12; C195%:1,01-1,25; p=0.032).
A 19mm cut-off was established for this distance as a
diagnostic test to predict the TD termination on the JSJ, with
sensitivity of 86.7% (C195%:59.5-98.3%), specificity of 55.6%
(CI195%:21.2-86.3%), PPV 0f 76.5% (CI195%:50.1-93.2%), NPV
of 71.4% (CI195%:25.8-97.2%) and ROC AUC of 79.3% (CI95%:
58.0-92.9%). CONCLUSION: This anatomic study demonstrated
the most frequent TD termination was on JSJ and Measurement
#1 is able to predict the localization of TD termination.

KEYWORDS: Thoracic duct; Anatomy; Neck dissection;
Surgery

the left internal jugular vein and the left subclavian vein,
the most frequent drainage area. It has been reported
that the thoracic duct may drain into the left subclavian
vein'®!7182021: the left internal jugular vein'-'*-!7-2122;
the brachycephalic vein"'7?'; the left vertebral vein'-?';
right venous system''¢182021: azyoous vein®'; transverse
cervical vein'” or the inferior vena cava'®?'.

The chyle fistula is a severe neck dissection
complication and that the best treatment is its prevention. In
addition, there is a combination of wide anatomic variations
of the final segment of the thoracic duct and a lack of helpful
biometric measurements focusing on the point of entrance
of the thoracic duct into the venous system available in the
literature. Therefore, this anatomic study was designed
to determine the point of entrance of the thoracic duct in
the venous system, as well as to evaluate some biometric
measurements on the I'V level, in a series of non-preserved
cadavers, which could help the surgeon to predict the site
of the thoracic duct’s termination.

METHODS
Anatomic Study

A prospective non-randomized anatomic study was
performed on twenty five non-preserved cadavers that
underwent necropsy. The sample comprised 64% male,
56% caucasian, aged 71 + 15.3 years old, with median
weight 57.3 + 12.4 Kg, median height 1.65 + 0.1 m and
median BMI 21.3 + 4.9 Kg/m>.

A wide cervico-thoracic incision was performed
on each cadaver, from one deltoid muscle to the other, 0.5
to 1 centimeter bellow the collar bones in order to prevent
visible scars in their necks. Following the incision, the
cutaneous flap was cranially dissected up to the hyoid,
always as close as possible to the subcutaneous cellular
tissue.

The left omohyoid muscle and the left internal
jugular vein were then identified. Subsequently the course



of the left internal jugular vein until its confluence with
the left subclavian vein was identified. From that, the
brachiocephalic and innominate veins were also identified.
Finally, the thoracic duct was searched and its localization
was confirmed using the abdominal compression
maneuver'®, In this study, the thoracic duct was always
found in the left side of the body. So there was no need to
dissect the right side.

Using a pachymeter the following biometric
measurements were then obtained: 1. Distance between
the end of the thoracic duct and the intersection between
the left internal jugular vein and the omohyoid muscle;
2. Distance between the end of the thoracic duct and
the left internal jugular vein; 3. Distance between the
end of the thoracic duct and the left subclavian vein; 4.
Distance between the end of the thoracic duct and the end
of the left brachiocephalic vein. The measurements were
always obtained by two investigators. If both agreed,
the measurement was then registered. If there was any
disagreement, the distance was double checked, corrected
and then registered.

Statistical Analysis

The values of the qualitative variables were
described using absolute and relative frequencies.
Kolmogorov-Smirnov test was performed to determine the
distribution of the quantitative variables and the parametric
ones were described using mean and standard deviation.

Student ¢ test was performed for the parametrical
quantitative data comparison as well as for the qualitative
data comparison. For the non-parametric quantitative
variables the data comparison was done using the Mann-
Whitney U test.

To calculate risk a logistic regression model was
performed to determine odds ratio (OR) and a confidence
interval of 95% (CI 95%).

The Receiver Operating Characteristic curve was
performed to validate the diagnosis tests and to determine
the cut offs.

All these statistic analysis were done using the

Rev Med (Sao Paulo). 2015 jan.-mar.;94(1):1-5.

statistical software SPSS® version 17.0 (SPSS® Inc;
I1linois, USA) and a significance level of 5% was adopted
for all comparisons (p<0.05).

RESULTS

The termination of the thoracic duct occurred
exactly on the confluence between the left internal jugular
vein and the left subclavian vein in 60% of the individuals,
directly on the left internal jugular vein in 36%, and on the
middle third of the left brachiocephalic vein in 4%. Since
there was only one case of termination of the thoracic duct
on the left vertebral vein, the comparisons made in this
study were only between the termination of the thoracic
duct exactly on the confluence between the left internal
jugular vein and the left subclavian vein versus directly
on the left internal jugular vein.

Concerning the biometric measurements, we
observed:

1) From 12 to 61mm (mean of 31.2 + 13.5 mm), for the
distance between the end of the thoracic duct and the
intersection between the left internal jugular vein and
the omohyoid muscle;

2) From 0 to 28mm (mean of 1.1 & 5.6mm) for the distance
between the end of the thoracic duct and the left internal
jugular vein;

3) From 0 to 16mm (mean of 3.6 = 5.2mm) for the distance
between the end of the thoracic duct and the left
subclavian vein;

4) From 0 to 19mm (mean of 10.7 £+ 8.1mm) for the distance
between the end of the thoracic duct and the middle third
of the left brachiocephalic vein.

In this study, no statistically significant association
was found between the termination of the thoracic duct and
the following parameters: gender, age, body mass index,
height and weight.

Within the biometric measurements, the analysis
showed a statistically significant association only regarding
the distance between the intersection between the left
internal jugular vein and the omohyoid muscle and the
end of the thoracic duct on the confluence between the left
internal jugular vein and the left subclavian vein (Table 1).

Table 1. Comparison between the biometric measurements and the end of the thoracic duct

Junction be-

Exactly on

Parameters tween LIJV and P

LSCV the LIJV
Weight (kg) 60,0 £ 10,8 55,1+13,6 0,340*
Height (m) 1,7+0,1 1,6 £0,1 0,377*
BMI (kg/m?) 21,8+3,5 21,3+6,2 0,801*
Age 70,8 + 14,0 69,1 £18,3 0,801*
Distance between the end of the thoracic duct and the left internal jugular vein 0,0+0,0 0,0+0,0 1,0000%**
Distance between the end of the thoracic duct and the left subclavian vein 0,0+0,0 8,7+4,3 <0,0001**
Distance between the end of the thoracic duct and the intersection between the left 34,5+ 12,0 23487 0,015%
internal jugular vein and the omohyoid muscle
Distance between the end of the thoracic duct and the middle third of the left 48495 1204238 0373*
brachiocephalic vein
Distance between the end of the thoracic duct and the lower edge of the clavicle 16,3 +3,2 17,5+7,7 0,597

* ¢ Student test; ** Mann-Whitney test.
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Individuals with this anatomic configuration had
mean Measurement #1 of 34.5 + 12.0 mm, compared
with the mean Measurement #1 among individuals with
thoracic duct termination on left internal jugular vein of
22.3£8.7mm (p=0.015 — Student ¢ test). With this result, a
logistic regression was performed, showing that for every
10 mm increment concerning the distance between the
confluence between the left internal jugular vein and the
left subclavian vein and the intersection of the left internal
jugular vein and the omohyoid muscle there was a chance
of 1.12 times to find the termination of the thoracic duct
on the left jugular-subclavian junction (OR=1.12; C195%:
1,01-1,25; p=0.032). Similarly, in the present series a cut-
off value of 19 mm was established for this distance as a
diagnostic test to predict the termination of the thoracic
duct on the junction of the left internal jugular vein and
left subclavian vein, with sensitivity of 86.7% (CI195%:
59.5-98.3%), specificity of 55.6% (CI195%: 21.2-86.3%),
positive predictive value of 76.5% (CI95%: 50.1-93.2%),
negative predictive value of 71.4% (CI195%: 25.8-97.2%)
and area under the ROC curve of 79.3% (CI95%: 58.0-
92.9%) as shown in Figure 1.

Sensitivity

T T T
oo 02 os g ] 10

1 - Specificity

Figure 1. ROC curve as a diagnostic test to predict the termination
of the thoracic duct on the confluence between the left internal
jugular vein and left subclavian vein based on the distance
between this confluence and and the intersection of the left
internal jugular vein and the omohyoid muscle — Area under the
ROC curve: 0.793
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thoracic duct and gender, age, body mass index, height
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