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Fibrin sealant injection through the drain with
adjuvant compression as a treatment of groin
lymphatic complications after vascular operation
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Abstract
Introduction: Groin lymphatic complications after femoral artery operations are rare, but if developed, they
could be a source of severe complications that could be potentially fatal. The novel technique of combining
compression and application of Tisseel sealant (Baxter AG, Vienna, Austria) to treat lymphatic fistulas in the
groin region after common femoral artery exposure was evaluated.
Material and methods: Twelve groins from eleven patients with groin lymphatic complications were enrolled
into the study. Patients had femoral artery exposure during one of the following procedures: endovascular aortic
aneurysm repair, thrombendarterectomy or extra-anatomic by-pass. Postoperatively, average lymphatic drain-
age through the drain was 140 = 60 (range 48—-300) mL per day. Intervention was performed at a median
of 12 (9-23) days after operation. The drain was cut off close to the skin, a thin double-channel catheter was
introduced as deep as possible through the drain and sealant was injected into the wound. Simultaneously,
the remaining part of the drain was removed, the orifice in the skin was sutured and a compression dressing
was kept in place for 24 hours. The median patient observation period was |3 months (range 2.5-23) and
surveillance of the groin was performed using ultrasonography.
Results: Early outcomes showed full technical success. None of the patients were readmitted due to lymphor-
rhea, infection or poor wound healing during follow-up. No lymphoceles were detected by ultrasonography.
Conclusion: Fibrin glue injection augmented by compression is an effective method for treating postoperative
lymphatic fistulas and to prevent lymphorrhagia and lymphocele formation in the groin region after femoral
artery exposure.
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Article highlights Introduction
Fibrin sealant injection through the groin drain with Groin lymphatic complications after vascular opera-
adjuvant compression after vascular operation stopped tions were estimated to be from | upto 1 1.5% [1, 2],
the leakage and prevented lymphorrhagia and lympho- and involved 92% of all wound complications after
cele formation in median |13 months follow-up in all common femoral artery endarterectomies [2]. Groin
Il patients. lymphatic complications have several clinical scenarios.
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At the beginning prolonged lymphatic outflow from
the Redon drain can be noticed. After drain removal,
a lymphocutaneous fistula through the channel of the
drain or lymphorrhea from a disrupted or not com-
pletely healed wound can occur. After proper wound
healing a lymphocele can be formed as a cystic col-
lection of lymphatic fluid from open lymphatic vessels
that form a pocket in the soft tissue. All of the above
complications disturb wound healing and could lead to
severe infections followed by septic bleeding and death.
Prolongation of the postoperative stay raises the costs
of treatment [3-5]. For each kind of groin lymphatic
complication, many therapies have been described,
though none have emerged as the best management.
Thus, the application of preventive approaches seems
to be the most appropriate solution. At first incision
and careful ligation of the dissected tissue is extreme-
ly important [3, 6]. In a randomized study, Swinnen
et al. [7] showed a significant decrease in lymphatic leaks
after femoral artery surgery using a transverse (12.7%)
rather than vertical incision (27.9%). Giovannaccietal. [8]
also presented in a prospective randomized study,
a significant reduction of 19% to 10% in lymphatic
complications after the prophylactic application of fi-
brin glue to the inguinal wound before closure. Proper
management with a groin drain can prevent subsequent
uncontrolled lymphorrhea or lymphocele formations.

Objective

The goal of this study is to determine the efficacy of
a fibrin sealant injection through a drain augmented by
compression as a treatment of prolonged lymphatic
discharge from a Redon drain to avoid lymphorrhea or
lymphocele formation after common femoral artery
exposure.

Material and methods

Twelve groins with prolonged lymphatic drainage from
a Redon drain after femoral artery exposure in eleven
patients were assessed. Subjects were enrolled be-
tween November 2016 and March 2018. The median
age was 7| years (range 58-85). In the presented group,
six patients (50%) had undergone endovascular aortic
aneurysm repairs, two (|1 6%) thrombendarterectomies
of the common femoral artery and three had extra-ana-
tomic by-pass grafts: aorto-bifemoral, subclavian-bifem-
oral and femorofemoral crossover by-pass graft.

The standardized surgical technique for wound
closure consisted of accurate hemostasis, installation of
a Redon drain near the femoral artery and sutures to the
subcutaneous tissue and skin. The drain was conducted
to the skins surface through a separate incision.

Prolonged lymphatic outflow from the Redon
tube was defined as a lymphatic drainage of at least
30 mL per day through a 14 or 16 French drain with
a negative pressure for more than 7 days. The amount
and character of the exudate was assessed every day.
Median time from the primary vascular operation to
the procedure was 12 (9 to 23) days. For all patients,
informed consent was taken before the procedure.
This study was approved by the institutional review
board. Characteristics of the patients and drainage are
presented in Table |.

The procedures were performed in an operation
theatre [9]. No bacterial culture samples were taken
prior the procedure due to a lack of clinical signs of
surgical site infection — wounds healing process was
uneventful. The procedure started by cutting off the
drain 5 cm above the skin. Through the drain, a thin
dual-channel catheter was introduced to the end. The
catheter was connected to two syringes with a ready
to use Tisseel sealant (Baxter AG, Vienna, Austria),
prepared according to the prescribing information [10].
Then, the tissue glue was injected alongside the simul-
taneous removal of the remaining part of the drain tip
of the drain was sent for bacterial culture. Glue was
injected as long as it came out through the drain’s hole.
No more than 10 mL of the glue was necessary. Sub-
sequently, a single skin stitch was placed to close the
area of drain removal and a compression dressing was
applied with immobilization of the patient introduced
for 24 hours.

Patient surveillance lasted for nearly two and a half
months to over 22 months. Ultrasound examinations
of the groin, performed |-3 months after glue injec-
tion, were undertaken for each patient to exclude
lymphocele.

Results

There was 100% technical success. All lymphatic
fistulas stopped immediately after the procedure. Seven
(63%) patients were discharged in the 2 days after the
procedure, and the rest of the study group was dis-
charged at 4 to 6 days. None of the patients developed
lymphorrhea during the median 13 month follow-up.
There were no readmissions due to poor healing of
the wound, skin necrosis or surgical site infection. No
signs of lymphocele were observed under ultrasound
control during follow-up. Outcomes, follow-up and
patient survival are presented in Table 2.

Discussion

Prolonged lymphatic discharged from a Redon drain
after femoral artery exploration is a nuisance for both
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Table |. Demography, risk factors, types of operation, duration and amount of drainage

Important Type Type Postoperative DIEIETS]
comorbidities of operation of incision duration of Mean (max—min)
lymph drainage + sd (ml)
(days)
| F 58 No EVAR raaa Transverse 14 300 (40,500) = 151
2 M 58 Tobacco abuse Aortobifemoral Longitudinal Il 91 (50-140) = 26
by-pass
3 F 83 Diabetes mellitus TEA femoral Longitudinal 9 151 (60-200) + 49
artery
4 M 84 Anticoagulant EVAR AAA Transverse 17 122 (30-270) + 68
therapy, diabetes
mellitus, heart
failure
5 M 71 Diabetes mellitus | Aortobifemoral Longitudinal 13 130 (75-200) + 53
by-pass
6 M 71 Tobacco abuse Suprapubic Longitudinal 12 136 (90-200) + 31
by-pass
7 F 77 Diabetes mellitus EVAR AAA Transverse 23 172 (30-340) = 73
M 64 No Mbevar TAAA Transverse 14 157 (40-800) = 191
M 85 COPD, tobacco TEA femoral Longitudinal 8 48 (20-90) + 23
abuse artery
10 — left M 68 Transverse 149 (40-250) = 65
; Obesity, diabetes
groin
mellitus, tobacco Fevar jaaa 13
I'l — right abuse Transverse 140 (40-350) = 100
groin
12 M 68 No EVAR AAA Transverse 10 105 (50-150) = 38

EVAR: endovascular aneurysm repair; rAAA: ruptured abdominal aortic aneurysm; TEA: thrombendarterectomy of femoral artery; mbEVAR: multibranched endova-
scular aneurysm repair; TAAA: thoracoabdominal aneurysm repair; fEVAR: fenestrated endovascular aneurysm repair; jAAA: juxtarenal abdominal aneurysm repair;
COPD: chronic obstructive pulmonary disease

Table 2. Patient follow-up

No. Follow-up (months)  Appearance of lymphorea or lymphocele Alive Reason for death
| 21 No Yes
2 23 No Yes
3 23 No Yes
4 3 No No Circulatory insufficiency*
5 13 No Yes
6 15 No Yes
7 18 No Yes
8 3 No Yes
9 2,5 No Yes
10 — left groin 4 No No MOF*
I I — right groin No
12 6 No Yes

*Death not linked to the sealing procedure or prior vascular operation; MOF: multiorgan failure
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the surgeon and the patient. While there is currently no
precise definition for this complication, two factors have
to be taken into account according to the literature: du-
ration of drainage and amount of lymph discharge in mL
per day. Dietl et al. and Toepel defined this pathology
as a secretion of a minimum of 50 mL per day for more
than 4 and 7 days after surgery, respectively [2, | 1].
In this study, according to Giovannacci et al. [8],
leakage above 30 mL per day was established as incor-
rect. The median duration of leakage was |12 days, in op-
posite of the 3 days due in Giovannacci’s definition [8].
In our series, the waiting time from the operation to
drain removal with simultaneous sealing was longer,
because spontaneous disappearance of the leakage was
assumed day by day. Prolongation of drain removal can
be justified by Van den Brande et al. [12] findings. They
showed an 82.6% healing rate for postoperative lym-
phocutaneous fistulas within 3 weeks of drainage; how-
ever, a 4% infection rate was observed. Shermak [13]
showed that the mean time to identification of groin
lymphatic complications after vascular surgery was
14 days. Thus, determining the right time of drain
removal is crucial to preventing lymphorrhagia and
lymphocele. Removing the drain too early can cause
leakage through the wound and as a consequence,
further measurements of the lymphatic liquid would
not be possible. Moreover, it would necessitate the
replacement of sodden compresses several times
a day and increase the threat of infection. In this situ-
ation, application of vacuum-assisted closure therapy
has been shown to be an appropriate management
technique [14]. The method of successful injection of
fibrinogen and thrombin through the wound drain with
simultaneous pressure for 48 hours was introduced,
with success, to treat lymphatic fistulas after the re-
section of lymphangiomatous tumor of the abdominal
wall by Giberson [15]. Moreover fibrin glue is effective
in the prevention of lymph leakage when used during
wound closure and to treat lymphoceles of the groin
[16, 17]. In this study, Tisseel a two-component fibrin
sealant made from pooled human plasma was used. The
first component was thrombin with calcium chloride,
and the second consisted of fibrinogen and aprotinin.
Thrombin is a highly specific protease that transforms
fibrinogen into fibrin. Aprotinin is a protease inhibitor
that increases the resistance of the fibrin sealant clot to
degradation in a fibrinolytic environment. When the two
components are combined, the final stage of the blood
coagulation cascade is mimicked and thus, hemostasis
and sealing or gluing of tissues are achieved. Tisseel is
also effective in heparinized patients and in patients
medicated with anti-platelet drugs [10].

It has been shown that prothrombin, factor V,
fibrinogen and plasminogen are present in lymph in

a concentration of about 20-60% of the plasma levels.
Lymph also contains only small quantities of the vari-
ous inhibitors of the fibrinolytic system [18, 19]. Thus,
lymph clotting is slower, but its fibrinolytic activity is
considerably higher than that of the blood [20, 21].
Although the lymph does not contain any thrombo-
cytes, thromboplastin formation is sufficient for clot
formation [22, 23]. Thus, it can be assumed that the
mechanism of action of the sealant is to simultaneous-
ly increase coagulation and decrease the fibrinolytic
lymph properties. In this study, the action of the sealant
was combined with a pressure dressing for 24 hours.
Compression decreases lymphatic flow, which may
wash out the fibrin glue before it can adhere to a tissue
surface. In this study, a skin stitch was placed to close
the hole after drain withdrawal to stop the glue leaking
out. Thus, the necessity and duration of the pressure
dressing application should be evaluated.

In conclusion, in this study, for the first time, drain
removal with subsequent sealing to treat prolonged
lymphatic drainage from a Redon tube was described.
This method appears to be noninvasive, simple and
highly effective. Moreover, it prevented the develop-
ment of lymphorrhea and lymphoceles over the one
year period of observation. There were no incidences
of infection as a result of the drain removal with sub-
sequent sealing and this was performed in an operating
theater under antibiotic prophylaxis.

This study has several limitations due to its non-
randomized character and small cohort. The following
issues are open for further research: What is the best
point in time to remove the drain with sealing and
whether it would be safe to carry out such procedures
in an outpatient clinic. To solve those problems further
randomized studies should be undertaken.
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