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Abstract
Purpose  Chylorrhea resulting from injury of the lymphatic system during neck dissection is a well-known complication. It is 
an uncommon occurrence in spinal surgery, and only one case after right anterior cervical spine surgery has been described 
so far. Despite its rarity, chylous leakage deserves a particular attention since it may become a serious and occasionally fatal 
complication if not detected early and managed appropriately.
Methods  We report the case of a 42-year-old man who underwent a standard anterior cervical discectomy and fusion 
according to Cloward approach for a C6–C7 disk herniation. The patient developed a delayed prevertebral chyle collection 
on postoperative day 5, presenting with mild breathing and swallowing difficulties.
Results  He was managed with conservative care, including bed rest, low-fat diet and drainage pouch positioning, which led 
to the complete resolution of the fluid collection.
Conclusions  Knowledge of the normal anatomy of the lymphatic system and of its variations is essential when planning an 
anterior spinal procedure, and represents the first measure to be adopted in order to avoid such complication. The prompt 
identification of a postoperative chylous fistula and the applicability of an individually based management’s protocol may 
help in the majority of the cases to reduce the potential morbidity, without significant long-term effects.
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Introduction

The anterior cervical discectomy and fusion (ACDF) is one 
of the most common surgical procedures adopted in the 
treatment of cervical myeloradiculopathy [1, 2]. The most 
frequent complications include dysphagia, hoarseness, infec-
tions, postoperative hematoma, new neurological deficits 
and laryngeal injuries [2–5]. In this case report, we describe 
a patient with a postoperative chylous fistula following a 
standard right C6–C7 ACDF [6].

Case report

A 42-year-old man was admitted with a 6-month history 
of left cervicobrachialgia associated with paresthesia and 
hypoesthesia, resembling a severe C7 radiculopathy, that 
had failed to improve after adequate medical therapies. The 
cervical magnetic resonance (MR) scans showed a preva-
lently left C6–C7 disk herniation and uncovertebral joint 
osteophyte formation.

The patient underwent a right anterior C6–C7 discec-
tomy and fusion with titanium cage, according to a standard 
Cloward approach.

The immediate postoperative course was uneventful and 
characterized by a significant improvement in the radicular 
symptoms; the patient was discharged on the third postop-
erative day. On the fifth postoperative day, the patient came 
back with mild breathing and swallowing difficulties, asso-
ciated with a non-tender mobile mass superior to the skin 
incision (Fig. 1a).

Cervical computed tomography (CT) scan and ultrasound 
examination confirmed the presence of a hypodense fluid 
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collection in the right supraclavicular region; both trachea 
and esophagus appeared displaced medially (Fig. 2). We 
drained about 60 cc of fluid with milky appearance (Fig. 1b). 
The laboratory analysis of the fluid showed: triglyceride 
(TG) level 2164 mg/dl, LDL cholesterol 25.00 mg/dl, HDL 
cholesterol 8.00 mg/dl, glucose 151 mg/dl, albumin 2.1 g/
dl, LDH 127 UI/l, total proteins, 6.6 g/dl, lipase 1056 U/l 
and amylase 58 UI/l. Thus, a diagnosis of chylous fistula 
was made.

During the following 3 days, the patient underwent daily 
percutaneous drainage and local compression, with no sig-
nificant improvement in drain output (about 100 cc/day). 
Therefore, he was put on a low-fat diet. The wound was 
partially reopened through the previous incision (about 
5 mm), and a drainage pouch was positioned. This allowed a 
spontaneous constant drainage, avoiding patient discomfort, 
until an inversion of the pressure gradient was obtained. The 
drainage volume decreased progressively and, eventually, 
the wound healed spontaneously after 3 more days. Once 

discharged, the patient underwent periodic clinical–radio-
logical evaluations. Seriated ultrasound examinations dem-
onstrated the progressive reabsorption of the fluid collection 
(Fig. 3). At 2-year follow-up, the patient presents a complete 
resolution of the radiculopathy and no evidence of chylous 
fistula recurrence.

Discussion

The anterior approach to the cervical spine has been widely 
used with a low rate of major complications (9–20%). The 
most frequent complications include dysphagia (16.2%), 
hoarseness (4.8%), epidural hematoma, C5 palsy (2%), 
CSF leakage (1.9%), infection (0.9%) and implant extrusion 
(0.8%) [2, 7]. Extremely rare complications include hemo-
thorax, carotid or vertebral artery injury, spinal cord injury, 
brachial plexopathy, hypoglossal nerve palsy, Horner’s 

Fig. 1   a Photograph of the 
patient showing the non-tender 
mobile mass superior to the skin 
incision observed on the 5th 
postoperative day, b photo-
graph of a test tube containing 
the white, milky, creamy fluid 
drained for laboratory examina-
tion

Fig. 2   Postoperative axial (a, b) computed tomography (CT) images 
demonstrating the presence of a right prevertebral fluid collection, 
with hypodense signal, extending up to the hyoid bone level (a) and 
displacing the cervical trachea and esophagus laterally to the left. 

Some small air bubbles are visible in the contest of the collection. c 
Postoperative sagittal reconstruction of the cervical CT showing the 
proper position of the interbody cage at C6–C7 level
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syndrome, vision loss, esophageal perforation and intraop-
erative death [1, 3, 4, 8–14].

Postoperative chylous fistula represents an even rarer 
complication in anterior approaches to the cervical spine. 
Indeed, its prevalence rate has been estimated at 0.02%.

It represents a well-known entity as a serious complica-
tion of head and neck surgery that occurs in 0.5–1.4% of 
thyroidectomies and 2–8% of radical neck dissections [16]. 
The majority of these cases may be encountered during sur-
gery of the left neck (75–92%), limiting to one-fourth of the 
cases associated with right neck surgeries [16, 17].

Data from the literature pointed out that this kind of com-
plication has been seldom reported during spinal surgeries, 
particularly in anterior thoracolumbar approaches, where 
the anatomical dissection to reach the column involves the 
biggest lymphatic collectors and the thoracic duct itself [5, 
18–21]. Only five cases occurring after anterior cervical 
surgeries have been described in the literature so far, among 

which only one was a right side approach (Table 1) [15, 
22–24].

Despite its rarity, chylous leakage deserves a particular 
attention since, without an early detection and appropriate 
management, it may become a serious and occasionally fatal 
complication. Delayed wound healing, wound breakdown 
with fistula formation and infection may result as a conse-
quence of the disruption of the normal biochemical environ-
ment [16, 25]. The chyle fluid, indeed, presents erosive prop-
erties on the surrounding tissues, leading to possible injuries 
of the neighboring vessels. Furthermore, the pressure of a 
chyle collection may decrease tissue perfusion, resulting in 
flap necrosis [25]. Systemic problems are related to dehy-
dration, nutritional deficiencies (depletion of electrolytes, 
hypoproteinemia, low blood lipid levels and deficiencies of 
the fat-soluble vitamins), hypovolemia, respiratory dysfunc-
tion and immunosuppression. Chyle leak is burdened by a 
mortality rate of 50% without supportive therapy [5].

Fig. 3   Axial ultrasonography 
images a depicted on the 6th 
postoperative day, showing the 
presence of a anechoic cyst par-
tially organized (48 × 47 mm) 
displacing the right thyroid 
lobe. Doppler examination 
shows physiological pulsatility 
index of common carotid artery. 
Axial ultrasonography images 
(b–d) obtained, respectively, at 
the 10th, 30th and 60th postop-
erative days demonstrating the 
progressive reabsorption of the 
chylous collection
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Relevant anatomy and variations: surgical nuances

The lymphatic system is accessory to the circulatory 
system: It transports the products of fat digestion, drains 
excess fluids from the body back to the blood and filters 
them through lymph nodes [21, 26]. The thoracic duct 
drains three quarters of the lymph into the venous blood 
stream, including that originating from the lower body 
and the left head and arm. It originates from the cisterna 
chyli, usually located on the anterior surface of the first 
and second lumbar vertebral body [22]. Ascending to the 
thorax, at T7 it deviates obliquely behind the esophagus 
and crosses the midline to the left at the level of T5–T6 
vertebrae. It then passes behind the aorta and to the left 
of the esophagus, emptying into the confluence of the 
left internal jugular and subclavian veins, about 2–3 cm 
above the clavicle [26, 27]. The remaining third of the 
lymph, originating from the right thorax, arm, neck and 
head, flows into the adult right lymphatic duct. This duct 
is 1–2 cm long, closely related to the anterior scalene mus-
cle, and usually empties into a corresponding location on 
the right, at the level of the junction between the right 
subclavian and internal jugular veins [27, 28].

There is a wide variation in lymphatic system anatomy 
due to deviations in normal embryologic development; if 
present, developmental anomalies of the lymphatic system 
can provide surgical challenges [28]. Several anatomical 
variants have been described so far: a complete left-sided 
thoracic duct, a complete right-sided thoracic duct, a prox-
imal and distal partial duplication of the thoracic duct, a 
plexiform variation of the thoracic duct or absence of the 
cisterna chyli [27]. The greatest variation in thoracic duct 
anatomy is seen in proximity to its termination, with multi-
ple branching in about 40% of cases, thus explaining why the 
most common site of injury to the ducts during neck dissec-
tion is lateral to the inferior portion of the carotid sheath on 
either side [28]. In 5% of cases, the main thoracic duct may 
terminate on the right side of the neck. This is the reason 
that although most injuries of the thoracic duct are in the left 
cervical area, a smaller percentage of injuries may occur in 
the right side of the neck [17].

The right lymphatic duct may present likewise anatomi-
cal variations (1–5%). Its most frequent origin is from the 
right jugular, bronchomediastinal and subclavian lymphatic 
trunks, although these vessels may terminate individually so 
that the main duct results absent [28].

Table 1   Summary of the cases with chylous leakage after anterior cervical spine procedures reported in the literature

ACDF anterior cervical discectomy and fusion, NR not reported, PO postoperative, yr year, US ultrasound

Authors Sex/age Clinical history Surgical procedure Chyle leak compli-
cation

Treatment FU

Hart et al. [22] M/37 C7 radiculopathy Left C6–C7 ACDF Intraoperative occur-
rence

Intraoperative 
closure of thoracic 
duct with sutures

No recurrence at 
1 year

Warren et al. [24] F/58 Advanced cervi-
cal degenerative 
disease

Right multilevel 
C3–C7 ACDF 
(plates and screws)

1 week PO: chylop-
tysis, dysphagia, 
respiratory distress. 
Huge prevertebral 
fluid collection

First attempt: urgent 
percutaneous 
aspiration under 
US and positioning 
of drainage

No recurrence at 
6 months

Second attempt: 
sclerotherapy

Third attempt: 
percutaneous 
embolization

Derakhshan et al. 
[15]

M/NR Radicular pain Left C5–C6 ACDF Intraoperative occur-
rence

Intraoperative 
closure of thoracic 
duct with clips

No recurrence at 
80 days

F/NR Radiculopathy Left C5–C6 ACDF After 2 months fluid 
collection superior 
to the incision

Needle aspiration No recurrence at 
3.5 years

Mueller et al. [23] F/59 Bilateral cervicobra-
chialgia, already 
C4–C5 ACDF

Left C5–C6 ACDF 
and C7 corpec-
tomy

On 1st PO day chyle 
into the drain

Low-fat diet
Octreotide

No recurrence after 
several years

Present case M/42 Left C7 radiculopa-
thy

Right C6–C7 ACDF On 5th PO fluid 
collection superior 
to the incision with 
dysphagia and res-
piratory distress

Low-fat diet
Drainage pouch 

positioned

No recurrence at 
2 years
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Diagnosis

The diagnosis of chylous fistula can be made intraopera-
tively or postoperatively [16, 29]. In general, some authors 
recommend a careful inspection of the surgical field after a 
head and neck procedure, especially in those cases involv-
ing the dissection low in the neck; the occurrence of creamy 
or milky fluid is highly suspicious for a lymphatic system 
trauma. Intraoperative diagnosis may be challenging because 
patients are usually in a fasting state before surgery, slowing 
down significant lymph production [15]. Thus, maneuvers 
that increase intrathoracic and/or intraabdominal pressure 
may improve the visibility of the chyle leakage. However, 
the presence of variant terminations may compromise the 
efficacy of the ligation resulting in persistent chylous fistula 
[16].

The majority of cases (about 86%) are diagnosed dur-
ing the first three postoperative days, owing to the resump-
tion of foods that contain fat, which induce an increment in 
chyle production and flow [16, 17]. The patient may exhibit 
a sudden increase in drain output, with a typical milky 
appearance, and volumes between 300 and 500 ml/day [25]. 
Nevertheless, low-volume leakages may be underestimated 
because it was mixed with blood and mistaken as purulent 
secretions. On inspection, the skin may present a bulge at the 
level of the supraclavicular fossa, associated with induration, 
edema, erythema [16, 25].

The drain fluid can be analyzed: The fat content of chyle 
ranges from 0.4 to 4%, and the main lipid component is 
triglyceride (greater than 100–200 mg/dl) [16, 17]. Other 
biochemical elements include percentage of chylomicrons 
greater than 4% and total protein level greater than 3 g/dl 
[17]. Leukocytes normally range from 1000 to 20,000/mm3 
in thoracic duct lymph [25].

Lymphoscintigraphy with technetium 99 has been pro-
posed in unclear cases with low-volume leakages; data from 
the literature do not report a consensus on its actual efficacy, 
and the majority of authors do not utilize this technique rou-
tinely [17, 29].

Treatment

The chylous leakage should be repaired immediately once 
identified intraoperatively. The thoracic duct may be ligated 
using either non-absorbable 3-0 or 4-0 sutures or surgical 
clips [16, 29]. Locoregional myofascial flap may be added 
to perform a coverage of the area, using the clavicular head 
of the sternocleidomastoid or the pectoralis major [16, 30]. 
In addition, the region can be sealed with fibrin, polyglactin 
or collagen [29].

Since 30–80% of patients treated with conservative thera-
pies healed definitively, the general attitude in these cases 
is to maintain a non-surgical approach, especially when 

dealing with low-volume output fistulae [16, 17]. Thus, the 
first step is to evaluate the amount of drain output per day: 
It can be categorized as low output (less than 500 ml/day) 
or high output (more than 500 ml/day) [16].

Non‑surgical management

As a general disposition, the patient should take bed rest, 
with elevation of the head (30°–40°), in order to reduce chyle 
flow; stool softeners can be employed to lessen intraabdomi-
nal pressure [16].

Dietary modifications play a crucial role in non-surgi-
cal approach, aiming at both decreasing chyle production 
and flow and replenishing fluid and electrolytes. Diets can 
include nonfat, low-fat or medium-chain fatty acids (for low 
output) [16, 30]. Octreotide therapy may represent another 
step of conservative management: It acts directly on vascular 
somatostatin receptors to minimize the chyle production [16, 
30]. Several authors are reporting encouraging results on its 
efficacy, but no consensus guidelines are available yet: Its 
dosage ranges in different reports from 100 to 200 mcg, two 
or three times per day, with a duration variable between 3 
and 24 days [16, 31].

A pressure dressing is generally not recommended 
because the supraclavicular region has no solid basis to sup-
port it and there is a potential risk of damaging the skin flap 
perfusion [16]. Suction drainage is generally employed to 
evacuate the chyle collection while monitoring drain out-
put. Negative wound pressure medications have also been 
used in some cases. However, the application of a permanent 
negative pressure to the entire wound bed may prevent the 
closure of the chyle fistula, with significant collateral risks, 
namely major bleeding and infections [16, 32].

Invasive procedures

Surgical re-exploration is generally recommended once 
conservative approach fails. In particular, surgery should 
be performed in high output volumes (> 1000 ml/day) last-
ing for more than 5 days, when low output leakage continues 
after more than 10 days, or when there are serious complica-
tions [29, 30]. The main goal is to identify the leakage site 
and isolate the lymphatic duct to perform a definitive liga-
tion; however, given the poor state of tissues, this may result 
extremely difficult even for expert surgeons. Hence, some 
authors recommend to apply automatically fibrin sealant, 
followed by a layer of muscle and fascia [29].

Further options of treatment include minimally invasive 
techniques, often employed as second-line procedures, namely 
thoracic duct embolization and therapeutic lymphangiography 
[30]. Despite its promising results, these techniques are both 
time-consuming and technically challenging, requiring often 
several attempts [24, 30]. In patients who underwent failed 
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surgery, ligation of the thoracic duct by means of a thoraco-
scopic approach can be an effective salvage procedure, avoid-
ing the significant morbidity of major thoracic access [16, 30].

Chylous fistula after anterior cervical spine surgery: 
lesson learned

According to the literature review, there are only five cases 
describing lymphatic duct injuries during cervical spine 
surgery reported so far (Table 1) [15, 22–24]. All but one 
was left-approached surgical procedures; the only right-
approached case was a right multilevel C3–C7 ACDF [24], 
which required an extensive neck exposure. Indeed, despite 
being more easily comprehensible, the left laterality can-
not alone explain the occurrence of such a complication in 
cervical spine surgery. The possible anomalous locations or 
anatomical variations of the terminal branches of the tho-
racic duct may have contributed to the inadvertent injury, 
most likely in our case, which was a standard single-level 
C6–C7 ACDF, requiring minimal neck dissection [22, 24]. 
In particular, we hypothesized that a damage of the right 
cervical duct may have resulted in either excessive traction 
or improper coagulation of redundant fat in proximity of the 
esophagus during the soft tissues dissection. Fortunately, in 
our case the leakage resolved in a relatively short time with 
conservative treatments, so that we excluded a major lacera-
tion of the main thoracic duct (even suspecting its anoma-
lous right side termination) not requiring further invasive 
diagnostic procedures.

In order to avoid the lymphatic system’s injury, a sound 
understanding of its anatomy and an intraoperative aware-
ness of the potential interpatient variations are, therefore, 
advisable (Fig. 4) [15]. With concern to anterior cervical 
approaches, this knowledge is important for spinal surgeons, 
since preoperative radiographic methods (namely sonogra-
phy, CT, MR lymphography and MRI) are considered nei-
ther determinant nor useful in clinical practice [18].

In two cases, the chyle leakage occurred intraoperatively 
and required an immediate surgical repair [15, 22]. In these 
two cases, the fistula presented with a mild amount [15, 23] 
and, as in our case, a conservative approach resulted effec-
tive. The last case required several procedures, including 
positioning of a drainage, catheter-based sclerotherapy treat-
ments and percutaneous thoracic duct embolization [24]. In 
conclusion, all the patients had a good prognosis, with no 
recurrences at the last follow-up.

Conclusions

Complications involving the lymphatic system are rarely 
encountered in anterior cervical spine surgery; however, 
a prompt identification and use of an individually based 

protocol of management may help reduce potential mor-
bidity without significant long-term effects, achieving the 
complete resolution of symptoms [23].
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