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INTRODUCTION
Lipomas are common benign tumors composed of mature adi-
pose tissue. They can occur in almost any region of the body, 
but most are found in subcutaneous tissues [1]. Lipomas are 
called “giant” when they are ≥ 10 cm in diameter in one or 
more dimensions or weigh ≥ 1,000 g. The back is the most fre-
quent site where giant lipomas occur, followed by the neck [2]. 
Surgical excision is the treatment of choice for lipoma, but 
complications such as pain, bleeding, infection, seroma, and re-
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currence are common [1]. Furthermore, seroma commonly 
occurs when a giant lipoma is removed from the neck [3].

Seroma refers to an accumulation of serous fluid within the 
dead space left by an excision. Seromas can be reabsorbed 
spontaneously when pressure is applied at the surgical site, but 
sometimes require repeated aspirations. Unabsorbed seromas 
can cause surgical site dehiscence, infection, and necrosis. It is 
difficult to prevent seroma formation, and treatment is chal-
lenging. Complete surgical resection is required when a seroma 
becomes chronic and forms a pseudocapsule. Seromas can be 
reduced using several methods, including closed suction drain-
age, quilted or progressive-tension suturing, corticosteroid in-
jection, aspiration, sclerotherapy, compressive dressing, and 
surgical resection [4-7]. 

Sclerotherapy has an inflammatory and subsequently scleros-
ing effect on serous membranes and has been used to obliterate 
pleural surfaces to eliminate persistent pleural effusions. There 
are numerous sclerosing agents including fibrin glue, doxycy-
cline, tetracycline, OK432, bleomycin, autologous blood, and 
talc [8,9]. Sclerotherapy using Abnobaviscum (Viscum album 
or mistletoe extract) has been identified as an effective method 
with acceptable side effects when treating malignant pleural ef-
fusion and seromas in flap donor sites [9,10]. Furthermore, 
several studies have demonstrated effective prophylaxis and 
treatment of seromas following pressure ulcer reconstruction 
[11].

In this study, we investigated the efficacy of prophylactic 
sclerotherapy using Abnobaviscum to decrease seroma in pa-
tients undergoing giant lipoma excision.

METHODS
Study design and patients
We retrospectively reviewed patients who underwent excision 
of giant lipomas in the neck at our hospital between 2018 and 
2021. If the preoperative enhanced computed tomography re-

sult or the postoperative specimen size was ≥ 10 cm in one or 
more dimensions, or the specimen weighed ≥ 1,000 g, a lipoma 
was determined to be giant and included in the study. It was ex-
plained to all study participants that the goal of sclerotherapy 
was to decrease possible seroma after surgery for giant lipoma. 
The patients were divided into two groups. The first group con-
sisted of patients who underwent sclerotherapy using Abnoba-
viscum to decrease seroma after the removal of a large lipoma. 
The second group consisted of patients who underwent the re-
moval of a giant lipoma without sclerotherapy. Medical records 
were used to review patient information including: age, sex, 
body mass index (BMI), diagnoses of hypertension (HTN) or 
diabetes mellitus (DM), smoking status, treatment with an anti-
coagulant agent; location, size, weight, and duration of the lipo-
ma; and clinical course, including the Hemovac drainage 
amount, time of Hemovac removal, and wound complications.

Surgical method and postoperative care
The same surgical excision method was used in all patients un-
der general anesthesia (Fig. 1). After surgical excision, quilted 
or progressive-tension suturing was performed to reduce the 
dead space. In addition, closed suction drainage (Hemovac) 
was introduced to remove fluid accumulation in the operation 
site bed. Any fluid collection was aspirated and removed daily 
through the Hemovac line, and the amount was recorded. Daily 
compressive dressings using fluffy gauze and elastic bandage 
were applied, and surgical-site immobilization was recom-
mended after surgery. All patients were hospitalized until the 
Hemovac was removed, and none were discharged with an in-
serted Hemovac.

Sclerotherapy 
All patients who agreed to undergo sclerotherapy using Abno-
baviscum (Abnoba Heilmittel GmbH) to decrease seroma were 
provided a thorough explanation of the procedure. Informed 
consent was also obtained for undergoing sclerotherapy includ-

Fig. 1. (A) Preoperative photograph of a 63-year-old woman who had a giant lipoma. (B) Computed tomography image showing a 
15.6×6.7×20 cm lipoma in the subcutaneous layer of the posterior neck to back. (C) Intraoperative photograph of the excised mass.
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ing the efficacy and possible side effects of the Abnobaviscum 
agents, such as local pain, local febrile sense, and in rare cases, 
diarrhea and urinary frequency. The protocol of sclerotherapy 
using Abnobaviscum is shown in Table 1. Considering that the 
lipoma lesions in our study were smaller than the treatment 
sites of previous reports, which involved the entire pleural area 
of patients with malignant pleural effusion, a lower dose was 
used (Table 1) [10-12]. In the first procedure (postoperative day 
[POD] 1), 2 mg of Abnobaviscum was mixed with 10 mL of 
normal saline. If a second procedure was necessary (POD 14), 
4 mg of Abnobaviscum was mixed with 10 mL of normal saline 
(Fig. 2).

On POD 1, all fluid that had drained into the closed wound 
drainage system (Hemovac) was removed and the amount was 
measured. Then, the mixture of Abnobaviscum and normal sa-
line was injected through the Hemovac line. The clamp was 

locked to prevent backflow and placed higher than the Hemo-
vac insertion site. After injection, the patient was asked to 
maintain prone, decubitus right, and decubitus left positions for 
10 minutes each. After 30 minutes, the clamp was unlocked, 
and the injected fluid was removed by aspiration through the 
Hemovac line. For all patients, fluid buildup was removed 
through continuous Hemovac suction. The Hemovac was re-
moved when the daily amount of fluid drainage was < 10 mL 
and a physical examination found no evidence of fluctuant fluid 
retention.

Definition of seroma formation
Physical examinations and sonography were performed at 2 
and 4 weeks postoperatively to check for the occurrence of se-
roma. Additionally, the presence of seroma was defined as the 
inability to remove the Hemovac due to continuous fluid accu-
mulation despite complete healing of the wound at the surgical 
site.

Statistical analysis
Continuous variables were presented as means with standard 
deviation. Frequencies and percentages were calculated for cat-
egorical variables. For a comparative analysis of the two groups, 
the independent sample t-test and the Mann-Whitney U-test 
were used for continuous variables and the Fisher exact test was 

Table 1. Sclerotherapy protocol using Abnobaviscum (Abnoba Hei-
lmittel GmbH)

Dosage for Abnobaviscum sclerotherapy

Abnobaviscum 
(20 mg/mL) Normal saline Time of procedure

Procedure 1 2 mg 10 mL POD 1

Procedure 2 4 mg 10 mL POD 14

POD, postoperative day.

Fig. 2. Sclerotherapy algorithm. POD, postoperative day.

Surgical excision 
for the giant lipoma

Yes

Yes

Yes

1st procedure on POD 1
Abnobaviscum 2 mg+normal saline 10 mL

Daily dressing and check Hemovac drain amount

Remove 
Hemovac

Remove 
Hemovac

No

No

No

2nd procedure on POD 14
Abnobaviscum 4 mg+normal saline 10 mL

Daily dressing and check Hemovac drain amount

Agree with sclerotherapy using Abnobaviscum

Hemovac drainage amount < 10 mL

Hemovac drainage amount < 10 mL
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used for categorical variables. The Spearman correlation was 
used to estimate the degree of association between variables. All 
p-values < 0.05 were considered statistically significant. Statisti-
cal analyses were performed using SPSS version 27.0 (IBM 
Corp.).

RESULTS
Patient demographics
The 30 patients were divided into two groups, and their demo-
graphic data were analyzed (Table 2). Group A included 15 pa-
tients who underwent sclerotherapy with Abnobaviscum after 
lipoma excision, and the 15 patients in group B did not receive 
sclerotherapy. The average age of the patients was 61.8± 11.1 
years in group A and 59.9± 14.0 years in group B, showing no 
statistical difference between groups (p= 0.819). In group A, 
there were nine men (60.0%) and six women (40.0%), and in 
group B there were 10 men (66.7%) and five women (33.3%); 
groups A and B did not show a statistically significant differ-
ence in the sex distribution (p= 1.000). The BMI in group A 
(30.4± 5.6 kg/m2) was not significantly different from the BMI 
in group B (28.1 ± 4.3 kg/m2) (p = 0.215). Patient histories of 
HTN, DM, smoking, or treatment with anticoagulant agents 
were also not significantly different between groups A and B. 

Lipoma characteristics
The characteristics of the lipomas in the two groups were com-
pared (Table 3). The lipoma was located in the anterior neck in 
two patients (13.3%) and in the posterior neck in 13 patients 
(86.7%) in both groups A and B, which was not a statistically 
significant difference (p= 1.000). To compare lipoma size, the 
diameter at the largest dimension of each lipoma was selected 

and was 11.9± 2.1 cm in group A and 12.3± 2.1 cm in group B, 
showing no statistical difference (p= 0.307). There was no sig-
nificant difference in the weight of the lipomas between the two 
groups (p= 0.756). The duration of illness was 8.8± 6.2 days in 
group A, which was longer than the duration of 5.7± 7.2 days 
in group B (p= 0.020).

Comparison of the clinical course
The clinical course of the patients in the two groups was com-
pared to evaluate the efficacy of sclerotherapy (Table 4). Quade 
nonparametric analysis of covariance was performed to com-
pare the two groups with adjustment for covariates, including 
the duration of illness. The average postoperative Hemovac re-
moval time was 7.8± 8.3 days in group A and 13.4± 5.5 days in 
group B—that is, on average, Hemovac removal took place 5.6 
days earlier in group A (p= 0.004). The ratio of Hemovac drain-
age amounts on POD 2 to POD 1 was 0.30± 0.18 in group A 
and 0.88± 0.55 in group B, showing a significantly greater de-
crease on POD 2 in group A (p= 0.000). The occurrence of se-
roma differed significantly between the groups: two (13.3%) in 
group A and 10 (66.7%) in group B (p = 0.003). The rate of 

Table 3. Lipoma characteristics of two patient groups undergoing 
excision of giant lipomas in a sclerotherapy trial using Abnobavis-
cum 
Variable Group A (n= 15) Group B (n= 15) p-value

Location 1.000

   Anterior neck 2 (13.3) 2 (13.3)

   Posterior neck 13 (86.7) 13 (86.7)

Size (cm)a) 11.9±2.1 12.3±2.1 0.307

Weight (g) 163.0±148.6 173.2±134.6 0.756

Duration of illness (yr) 8.8±6.2 5.7±7.2 0.020

Values are presented as number (%) or mean± standard deviation.
Group A, patients receiving sclerotherapy; group B, patients not receiving sclero-
therapy. 
a)The size represents the diameter of the largest dimension of the lipoma.
Statistically significant, p<0.05.

Table 4. Comparison of the clinical course for patients receiving 
sclerotherapy with Abnobaviscum (group A) and patients who did 
not (group B)

Group A (n= 15) Group B (n= 15) p-value

Postoperative Hemovac  
removal time (day)

7.8±8.3 13.4±5.5 0.004

Hemovac drainage amount 
ratio of POD 2 to POD 1a)

0.30±0.18 0.88±0.55 0.000

Seroma formation (%) 2 (13.3) 10 (66.7) 0.003

Wound complication (%) 0 1 (6.7) 1.000

Values are presented as mean± standard deviation or number (%).
a)The ratio of Hemovac drainage amount (mL) between postoperative day (POD) 1 
and POD 2.
Statistically significant, p<0.05.

Table 2. Demographics of two patient groups undergoing excision 
of giant lipomas in a sclerotherapy trial using Abnobaviscum
Variable Group A (n= 15) Group B (n= 15) p-value 

Age (yr) 61.8±11.1 59.9±14.0 0.819

Sex 1.000

   Male 9 (60.0) 10 (66.7)

   Female 6 (40.0) 5 (33.3)

Body mass index (kg/m2) 30.4±5.6 28.1±4.3 0.215

Hypertension 11 (73.3) 8 (53.3) 0.450

Diabetes mellitus 6 (40.0) 5 (33.3) 1.000

Smoking 1 (6.7) 3 (20.0) 0.598

Treatment with anticoagulant 
agents 

3 (20.0) 2 (13.3) 1.000

Values are presented as mean± standard deviation or number (%).
Group A, patients receiving sclerotherapy; group B, patients not receiving sclero-
therapy.
Statistically significant, p<0.05.
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wound complications, such as wound infection, dehiscence, 
and necrosis showed no difference between the groups (p =  
1.000). Furthermore, there were no statistically significant cor-
relations between the development of seroma and patient infor-
mation (age, sex, BMI, HTN, DM, smoking, or anticoagulant 
agent use) or and lipoma characteristics (size, weight, or dura-
tion). Two of the patients who underwent sclerotherapy com-
plained of localized heat sensations and pain, but these resolved 
with oral medication such as nonsteroidal anti-inflammatory 
drugs (NSAIDs).

DISCUSSION
Lipomas are common benign mesenchymal tumors, primarily 
found in soft tissues and composed of adipose tissue. They can 
occur subcutaneously in any fat-containing region of the body. 
The neck and trunk are the most common locations of lipomas 
[13-15]. Surgical excision is the treatment of choice for large li-
pomas, but complications such as pain, bleeding, infection, he-
matoma, seroma, scarring, and recurrence can occur. Seromas 
are not unusual following surgery for soft tissue tumors, and gi-
ant lipomas have a high probability of seroma formation due to 
the extensive dissection required to remove them [2,3].

Seromas are serous fluid collections, a common complication 
of surgical procedures that create an anatomical dead space. 
They are absorbed naturally in most cases, but if not, sequelae 
such as surgical wound infection, dehiscence, and necrosis may 
occur. Various methods exist to decrease seroma, including re-
peated aspiration, closed suction drainage, quilted or progres-
sive-tension suturing, corticosteroid injection, immobilization, 
sclerotherapy, compression using a garment or dressing, and 
surgical resection. Seroma formation is difficult to prevent, but 
once it occurs, a seroma is also difficult to treat [4-7]. If not 
properly treated, fibrous pseudocapsules develop surrounding 
the seroma, leading to a chronic encapsulated condition. Sero-
ma pseudocapsules consist of fibrous tissue composed of the 
eosinophilic hyaline degeneration of collagen and the products 
of inflammatory and lymphocytic infiltration. In these cases, 
complete surgical capsulectomy is required [4,16]. According to 
Nichter et al. [8], even if a seroma is eventually treated using 
time-honored methods, the extended use of a drainage catheter, 
increased risk of infection, prolonged hospitalization, and frus-
tration for patients and surgeons are unavoidable.

Sclerotherapy creates a fibrotic change when an irritating ma-
terial is injected into the seroma, causing adherence of the inner 
serous surfaces and removal of dead space. This inflammatory 
reaction exerts a subsequent sclerosing effect on the serous 
membranes. Sclerotherapy has been used to obliterate visceral 

and parietal pleural surfaces and eliminate persistent pleural ef-
fusions. There are numerous chemical sclerosing agents, in-
cluding fibrin glue, doxycycline, tetracycline, OK432, bleomy-
cin, autologous blood, and talc [8,9]. Currently, Abnobaviscum, 
a Viscum album (European mistletoe) extract, is widely used in 
sclerotherapy. Several studies have shown that it has advanta-
geous therapeutic effects and few adverse effects compared to 
other sclerosing agents [9]. It has been used for malignant pleu-
ral effusion, the treatment of surgical flap donor-site seroma, 
and seroma treatment and prevention after pressure ulcer re-
construction. Abnobaviscum degrades ribosomal RNA, blocks 
protein synthesis, and induces cell death, leading to an antitu-
mor effect. It also promotes the synthesis of macrophage colo-
ny-stimulating factors and removes dead space through an im-
mune response that increases interferon, interleukin, tumor ne-
crosis factor, and natural killer cell concentrations. Sclerothera-
py using Abnobaviscum has been reported to cause mild ad-
verse effects, such as a local sensation of heat, local pain, and in 
rare cases, diarrhea and urinary frequency; these adverse effects 
tend to resolve rapidly [9-11]. Considering this, we performed 
sclerotherapy using Abnobaviscum to decrease seroma forma-
tion, which was highly likely to occur after the removal of a gi-
ant lipoma. 

Our study found a significant difference in patients’ clinical 
courses depending on whether sclerotherapy was used. Specifi-
cally, we compared the clinical course of two groups of patients 
undergoing giant lipoma excision in the neck, followed by the 
removal of serous fluid using a Hemovac drainage system. 
Postoperative Hemovac treatment was maintained for an aver-
age of 7.8± 8.3 days in group A and 13.4± 5.5 days in group B, 
and then the Hemovac was removed. The time interval was 
significantly shorter in group A (p= 0.004). Seroma formation 
occurred in significantly fewer patients in group A than in 
group B (13.3% vs. 66.7%, p= 0.003). Using sclerotherapy with 
Abnobaviscum decreased complications caused by seroma and 
shortened the treatment period, thereby reducing the hospital-
ization period and burden for patients and accelerating their 
return to daily life. In addition, to evaluate the immediate effect 
of sclerotherapy, the Hemovac drainage amount on POD 2 (the 
day after sclerotherapy) was compared with the Hemovac 
drainage amount on POD 1. The ratio of the drainage amount 
on POD 2 compared to POD 1 was 0.30± 0.18 in group A and 
0.88± 0.55 in group B (p= 0.000). Therefore, we confirmed that 
fluid accumulation in the dead space was significantly reduced 
immediately after sclerotherapy. Although localized heat and 
pain occurred in two out of 15 patients who underwent sclero-
therapy, these symptoms resolved without recurrence after a 
one-time dose of an oral medication such as NSAIDs. There 
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were no other adverse effects such as diarrhea or urinary fre-
quency.

This study had some limitations. The statistical analysis com-
paring the Hemovac removal time between the two groups 
used a nonparametric statistical method because the sample 
size of this study was small. For this reason, the dispersion of 
data within each group (i.e., standard deviation) was not very 
meaningful. To address this problem, it is necessary to conduct 
a more reliable analysis in a larger group. According to Sanchez 
et al. [17], giant lipoma is defined as a lesion that is at least 10 
cm in diameter in one dimension or weighs a minimum of 
1,000 g. All patients in this study had lipomas larger than 10 cm 
in diameter, but none of the lipomas exceeded 1,000 g in 
weight. According to Aho et al. [18], the correlations between 
seroma formation and risk factors such as DM, obesity, HTN, 
and smoking are still unclear due to inconsistent study results. 
In our study, there were no statistically significant correlations 
between seroma formation and various patient demographics 
(age, sex, BMI, HTN, DM, smoking, and anticoagulant agent 
use) or the duration of lipoma. Specifically, the lipoma charac-
teristics, including the weight of lipoma and the diameter of the 
largest dimension, which could represent the size of the mass, 
showed no statistically significant correlations with seroma for-
mation. Otherwise, the patient who had the most prolonged 

Hemovac duration belonged to group A, which received sclero-
therapy with Abnobaviscum. A 61-year-old woman underwent 
elliptical excision for a non-capsulated giant lipoma measuring 
10.8× 3.9× 5.6 cm in the subcutaneous layer of the posterior 
neck. She underwent sclerotherapy on POD 1. The Hemovac 
drain amount decreased from 120 mL on POD 1 to 30 mL on 
POD 2. However, due to continued fluid accumulation, a sec-
ond injection of Abnobaviscum was instilled on POD 14, in-
creasing the dose to 4 mg. Nonetheless, serous discharge con-
tinued. Therefore, the Hemovac line was exchanged on POD 
30 and the Hemovac could be removed 4 days later on POD 34. 
No seroma findings were noted in a follow-up performed 1 
month later (Fig. 3). In addition, our study was a retrospective 
study based on medical records and lacked long-term imaging 
follow-up. A large prospective double-blind study should be 
conducted to confirm our findings.

In conclusion, sclerotherapy using Abnobaviscum in the ini-
tial postoperative period in patients who have undergone giant 
lipoma excision in the neck can accelerate Hemovac drain re-
moval and decrease seroma formation. Thus, it can reduce the 
risk of seroma-related complications such as surgical site infec-
tion, dehiscence, and necrosis and attenuate the burden for pa-
tients and surgeons by shortening the treatment period. Al-
though the prevention and treatment of seroma are still chal-

Fig. 3. (A) Preoperative sonography of a 61-year-old woman who underwent excision of a posterior neck lipoma. (B) Postoperative sonogra-
phy after Hemovac removal. (C) Clinical course of Hemovac drainage amounts. 
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lenging, sclerotherapy using Abnobaviscum can be an excellent 
prophylactic technique to decrease seroma after surgical proce-
dures with a high possibility of seroma formation. 
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