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ABSTRACT Objective: The purpose of this study was to determine
the effectiveness of fibrin glue in the treatment of chylous fistula caused
by neck dissection in the light of our experience and the literature. Ma-
terial and Methods: We collected demographic data regarding age,
gender, diagnosis, smoking habit and alcohol consumption, preopera-
tive radiotherapy and previous surgery from nine patients with chylous
fistula following neck dissection. We also retrospectively reviewed type
of neck dissection, intraoperative chylous drainage, time of onset of
postoperative drainage, time of withdrawal of chylous drainage, treat-
ment protocols employed, need for re-exploration and length of hospi-
tal stay. Results: The study included nine patients (5 male, 4 female)
with mean age of 54.7 years ranging from 34 to 70 years. It was found
that postoperative fistula developed in six patients with intraoperative
chylous fistula which were closed with ligation. Of these, re-exploration
and fibrin glue were employed in two patients as conservative methods
and octreotide failed to decrease drainage. In three patients, the fibrin
glue was applied to defect site after ligation during primary surgery. Of
these patients, postoperative low-output chylous fistula was detected in
only one patient. The short-term (3 days) octreotide therapy was used in
only one of three patients in whom fibrin glue was used during primary
surgery. The mean duration of octreotide therapy was five days in pa-
tients in whom fibrin glue was used by re-exploration. Mean length of
hospital stay ranged from 4 to 62 days. One patient died due to infection
caused by chylous fistula, flap necrosis, fluid-electrolyte disorder and
pulmonary embolism. Conclusion: We think that fibrin glue use during
primary surgery may prevent development of postoperative fistula, par-
ticularly in selected patients such as those with metastatic lymph node
or mass at level 4, those undergoing wide dissection or those with no
clear identification of defective structures.
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OZET Amagc: Fibrin yapistiricinin boyun diseksiyonuna bagl siloz
fistiil tedavisindeki etkinliginin, klinik tecriilbemiz ve literatiir esli-
ginde degerlendirilmesi amaglanmistir. Gereg¢ ve Yontemler: Boyun
diseksiyonu sonrasinda siloz fistiil gelisen 9 hastanin yas, cinsiyet,
tani, sigara ve alkol kullanimi, preoperatif radyoterapi ve gecirilmis
cerrahi Oykiilerini igeren demografik veriler toplandi. Ayrica boyun
diseksiyonunun tipi, intraoperatif §il6z drenaj durumu, postoperatif
drenajin baslangic giinii, sil6z drenajin kesildigi siire, uygulanan te-
davi protokolleri, re-eksplorasyon ihtiyaci ve hastanede yatis stireleri
retrospektif olarak degerlendirildi. Bulgular: Calismaya, yaslari 34-
70 arasinda degisen ve ortalamasi 54,7 olan 9 (5 erkek, 4 kadin) hasta
dahil edildi. Intraoperatif siloz fistiil goriilen ve ligasyon ile kapati-
lan 6 hastada postoperatif 5il6z fistiil gelistigi goriildii. Bu hastalarin
2’sinde konservatif tedavi ve oktreotid ile drenaj azalmadig igin re-
eksplorasyon yapildi ve fibrin yapistiricist uygulandi. Ug hastada,
primer cerrahi sirasinda ligasyondan sonra defekt bolgesine fibrin
yapistiricisi uygulandi. Bu hastalarin ise yalnizca birinde diisiik de-
bili 5il6z fistiil gelisti. Primer cerrahi sirasinda fibrin yapistirict kul-
lanilan 3 hastadan sadece birinde kisa siireli (3 giin) oktreotid
tedavisi kullanildi. Fibrin yapistiricisinin, re-eksplorasyon sirasinda
kullanildig1 hastalarda ortalama oktreotid tedavisi siiresi ise 5 gilindii.
Ortalama hastanede kalis siiresi 4-62 giin arasinda idi. Bir hasta siloz
fistiil, flep nekrozu, sivi-elektrolit bozuklugu ve pulmoner emboli
nedeniyle olusan enfeksiyon nedeniyle 6ldii. Sonu¢: Fibrin yapisti-
ricinin primer cerrahi esnasinda; 6zellikle diizey 4’te metastatik lenf
nodu veya kitlesi olan, genis diseksiyon yapilan, hasarl1 yapilarin net
tespit edilemedigi olgular basta olmak {izere, se¢ilmis olgularda kul-
lanilmasi ile postoperatif fistiil gelisiminin engellenebilecegi kanaa-
tindeyiz.

Anahtar Kelimeler: Siloz asitler; fistiil; boyun diseksiyonu;
somatostatin; oktreotid; fibrin doku yapistirict
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Chylous fistula is a serious complication which
may develop after neck dissection with incidence of
1-2.5%."? It may result in wound site infection, flap
necrosis, sepsis and death by impaired wound healing
via protein loss and fluid-electrolyte disorder. Thus,
it does not only increase morbidity but also results in
fatal consequences. In the treatment, conservative ap-
proach includes medium-chain fatty acid-richened
diet with low fat content, compression dressings and
drainage. In addition, use of octreotide, a somato-
statin analogue, has been reported in the literature.>”
Surgical approach is preferred in patients with fail-
ure in conservative or medical treatment or in those
with high-output fistula. Although primary goal is
surgical repair of defective area and ligation of chy-
lous vessels, several methods including closure of
thoracic duct, anastomosis between lymphatic and
venous systems and muscular flaps have been dis-
cussed in the literature.> However, it has been ob-
served that fistulas developed in the postoperative
period in the presence of extensive intraoperative in-
terventions.

Fibrin glue (sealant) is a natural hemostatic
agent that contains thrombin, fibrinogen, calcium,
aprotinin and fibrin stabilizing factor.* In this study,
it was aimed to discuss effectiveness of fibrin glue in
the treatment of chylous fistula in the shed of our ex-
perience and the literature.

I MATERIAL AND METHODS

The study included nine patients who underwent neck
dissection due to head-neck cancer and developed
chylous fistula after dissection. We retrospectively
collected demographic data including age, gender, di-
agnosis, smoking habit and alcohol consumption, his-
tory of preoperative radiotherapy and previous
surgery. In addition, we also reviewed parameters re-
lated with treatment employed such as type of neck
dissection, intraoperative chylous drainage, time of
onset of postoperative drainage, time of withdrawal
of chylous drainage, treatment protocols employed,
need for re-exploration and length of hospital stay.

This study was approved by local ethics com-
mittee and conforms to the principles of the Declara-
tion of Helsinki. (52332816/14/10.4.2018)
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Written informed consent was obtained from all
participants.

STATISTICAL ANALYSIS

All statistical analyses were performed using the
SPSS for Windows 15.0 (SPSS Inc, Chicago, IL,
USA) statistics software. Continuous variables were
expressed as mean values + standard deviation. Cat-
egorical variables were expressed as numbers and
percentage.

I RESULTS

The study included nine patients (5 male, 4 female)
with mean age of 54.7 years ranging from 34 to 70
years. The neck dissection was performed due to
metastatic squamous larynx carcinoma in four pa-
tients; papillary thyroid carcinoma in two patients;
medullary thyroid carcinoma in one patient; and
squamous cell carcinoma of tongue in two patients.
There was history of smoking in seven patients, al-
cohol consumption in five patients and preoperative
radiotherapy in one patient. Table 1 presents demo-
graphic data and outcomes.

TREATMENT MODALITIES AND OUTCOMES

In all patients in whom chylous fistula was observed
during neck dissection, disrupted lymphatic vascula-
ture was simultaneously ligated by nonabsorbable su-
tures with atraumatic smooth needle. The patients
were placed in Trendelenburg position via positive-
pressure ventilation and cessation of leakage was
confirmed. However, chylous fistula was observed
after oral nutrition at postoperative period in six pa-
tients. Of these, re-exploration was required in two
patients and fibrin glue (Tisseel, Baxter International
Inc., Westlake Village, CA, USA) was used in the
secondary surgery. In these two patients, the fibrin
glue was applied to defect site after disrupted lym-
phatic vasculature that could be detected was ligated
by nonabsorbable sutures with atraumatic smooth
needle. Fibrin glue was used similarly in three pa-
tients during primary surgery. In all patients, conser-
vative treatment (drainage, compressive dressing, bed
rest and nutritional modifications) was employed at
postoperative period until withdrawal of chylous fis-
tula. Medium-chain fatty acid-richened diet with low



Ibrahim Hira et al.

KBB ve BBC Dergisi. 2021;29(1):39-43

TABLE 1: Summary of demographic data and treatment parameters of the patients.
Neck Intraoperative Start of High/low Chylous leak Treatment Duration of
No Agelsex procedure  Preoperative RT ~ chylous leak  Leak (POD) output controlled (POD)  Re-exploration ~ (CT,O,FG) hospitalization (days)
1 70/M Bilateral 1-5 ND No Yes 3 Low 8 No CT+0 1
2 65/M Bilateral 2-4 ND No Yes 3 High 14 No CT+0 19
3 34/F Left 2-4 ND No No 2 High 1 No CT+0 14
4 43/F Left 2-4 ND No Yes 3 Low 9 No CT+0 16
5 68/M Right 1-5 Sol MRND Yes Yes 2 High 12 Yes CT+O+FG 26
6* 64/F Bilateral 1-5 ND No Yes 3 High 21 Yes CT+O+FG 62
7 38F Left 1-5+ central ND No Yes No CT+FG 6
8"  53IM  Bilateral 2-4+ central ND ~ No Yes No CT++FG 4
Tl 58/M Left MRND No Yes 2 Low 4 No CT+O+FG 9

M: Male; F: Female; MRND: Modified radical neck dissection; POD: Postoperative day; ND: Neck dissection; RT: Radiotherapy; CT: Conservative treatment; O: Octreotide; FG: Fib-

rin glue.

*Patients underwent re-exploration and received fibrin glue, **Patients received intraoperative fibrin glue during primary surgery.

fat content was prescribed to all patients. In all pa-
tients with no improvement in drainage, 100 mg oc-
treotide (Sandostatin 0,1 mg ampule, Novartis
Pharma AG, Switzerland) via subcutaneous route by
8-hours intervals was given (maximum duration: 10
days).

FOLLOW-UP AND COMPLICATIONS

The fistula was defined as low-output in patients with
drainage <500 mL/24 hours while it was defined as
high-output in those with drainage >500 mL/24
hours.’ It was found that postoperative fistula devel-
oped in six patients with intraoperative chylous fis-
tula which were closed with ligation. Of these,
re-exploration and fibrin glue were employed in two
patients as conservative methods and octreotide failed
to decrease drainage (case 5 and 6). In these two pa-
tients, it was observed that the leakage was
widespread in the left level 4 and there was no lym-
phatic vessel to be ligated. Fibrin glue was applied to
the region and the operation was terminated. Postop-
erative fistula rate decreased to less than 500 mL/24
hours in both patients and chylous fistula ended
within a mean of two weeks. In three patients, the fib-
rin glue was applied to defect site after ligation dur-
ing primary surgery. Of these patients, postoperative
low-output chylous fistula was detected in only one
patient, which was closed by short-term (3 days) oc-
treotide therapy and conservative approach. Mean du-
ration of octreotide therapy was nine days in cases
followed with conservative treatment (case 1-4). The
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patient who underwent glossectomy due to squamous
cell carcinoma of tongue and treated with deltopec-
toral flap died due to infection caused by chylous fis-
tula, flap necrosis, fluid-electrolyte disorder and
pulmonary embolism. In remaining patients, no com-
plication other than mild electrolyte disturbance and
low albumin level was observed. Mean length of
hospital stay ranged 4 to 62 days (Table 1).

I DISCUSSION

Lymphatic drainage generally occurs in two ways.
Left lymphatic system is directly drained to left sub-
clavian vein via thoracic duct while right lymphatic
system is drained to right innominate vein at the con-
junction of right subclavian vein and right internal
jugular vein.® However, anatomic studies have re-
ported many variations in the lymphatic system.” The
lymphatic flow contains fatty acids, cholesterol, pro-
tein, glucose and electrolytes. Thus, loss of lymph
can result in metabolic problems including hypona-
tremia, hypokalemia, hypoalbuminemia and hypo-
volemia. In addition, due to collection at wound site,
it may lead to delayed wound healing, flap necrosis,
sepsis, prolonged hospital stay and death.

Although it can be seen intraoperatively, chylous
fistula is diagnosed by white, milky drainage after en-
teral nutrition in postoperative period. In addition, di-
agnosis can be made by biochemical analysis of
draining fluid. The triglyceride level >100 mg/dL or
higher than the level found in sera favor chylous fis-
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tula.® The increased amount of drainage or prolonged
drainage should arise suspicion for chylous fistula.

Chylous fistula, although rare, is a well-de-
scribed complication of neck dissection. The risk for
chylous fistula and lymphatic injury is particularly
higher during level 4 dissection since lymphatic ves-
sels are located at around conjunction of left internal
jugular vein and subclavian vein.” The risk is further
increased in the presence of metastatic lymph node
or primary tumor.’

Although description is unclear, chylous fistulas
are classified as low-output and high-output in the lit-
erature.” In this study, the fistula was considered as
low-output in patients with drainage <500 mL/24 hours
while it was defined as high-output in those with
drainage >500 mL/24 hours. In the treatment of chy-
lous fistula, the initial step is conservative treatment in-
cluding stopping oral intake or establishing medium
chain fatty acid-richened diet with low fat content, com-
pressive dressing and drainage. However, conservative
approach fails particularly in high-output fistula.>!° In
our study, octreotide, a somatostatin analogue, was ini-
tiated in all patients with no improvement in their
amount of drainage during three days of conservative
treatment. This result may be due to shorter duration of
conservative treatment in our study.

Total parenteral nutrition (TPN) may be an op-
tion in patients in whom conservative treatment has
failed. However, one should be careful due to the
need for central catheterization, higher costs and risk
for pneumothorax, hematoma and electrolyte imbal-
ance.!' In our study, no patient received TPN.

Octreotide, a somatostatin analogue, inhibits
pancreatic and gastrointestinal secretion via both en-
docrine and paracrine route. It also reduces hepatic
venous pressure and splanchnic blood flow."? Oc-
treotide is used in the treatment of chylous fistula as
it minimizes lymph fluid secretion by directly acting
on vascular somatostatin receptors.’>? In all patients
with no improvement in drainage within three days
by conservative treatment, 100 mg octreotide via sub-
cutaneous route by 8-hours intervals was given (max-
imum duration: 10 days). There was high-output
fistula in two and low-output fistula in two of four
patients who received conservative treatment plus oc-
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treotide (CT plus O) with a successful outcome.
However, re-exploration was required in two patients
who received CT plus O treatment without improve-
ment in their amount of drainage and fibrin glue was
used in both of these patients.

In surgical treatment, several methods have been
recommended including ligation of injured vessels,
cauterization and muscular flaps (anterior scalene, ster-
nocleidomastoid, pectoralis major muscles etc.).>"* In
addition, inflammatory and sclerosing agents such as
cyanoacrylate, tetracycline and OK-432 were applied
locally in order to encase bed of lymphatic ductus; how-
ever, neural injury was reported following tetracycline
use.'*!15 The fibrin glue is a biocompatible, water-resis-
tant hemostatic agent that contains thrombin, fibrino-
gen, calcium, aprotinin and fibrin stabilizing factor. In
a few case reports, it was used in the treatment of chy-
lous fistula together with muscle flaps.'®!” In our study,
fibrin glue was applied to injured vessel and adjacent
tissues in two patients refractory to CT plus O treat-
ment after ligation of injured lymphatics during revi-
sion surgery. In the follow-up, it was observed that
amount of drainage rapidly decreased. After this expe-
rience, we preferred to use fibrin glue after ligation dur-
ing primary surgery in patients with metastatic lymph
node or mass lesion at level 4 or undergoing wide dis-
section or those without clear identification of damaged
structures. Of these patients, low-output, short-term fis-
tula was observed in only one patient during postoper-
ative period. In this patient, short-term octreotide
treatment was employed while remaining patients re-
ceiving no octreotide therapy. Flow volume and dura-
tion of fistula, duration and amount of octreotide
therapy and length of stay were lower in patients re-
ceiving fibrin glue therapy (Table 1).

The most important limitation of our study is the
small number of patients. Although fibrin glue treat-
ment seems to be effective in two patients presented,
multicentre studies including more patients are
needed.

I CONCLUSION

The development of chylous fistula is a serious com-
plication that delays recovery, prolongs length of
stay, leads to additional metabolic and respiratory
problems and even death. The fibrin glue use during
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primary surgery can prevent development of postop-
erative fistula, particularly in selected patients such
as those with metastatic lymph node or mass at level
4, those undergoing wide dissection or those with no
clear identification of defective structures. In conclu-
sion, it may decrease fistula-related morbidity and
mortality, length of stay and costs.
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