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Abstract: Objective: Complications such as bleeding and hematoma can be seen in an early period following thyroid-
ectomy operations, and hematoma may be lethal in some rare cases if not intervened. In this study, we investigated
the efficacy of oxidized cellulose (Surgicel™) in hemostasis after thyroidectomy operation. Materials and methods: A
prospective study is designed including 80 patients that underwent total thyroidectomy operation. The study group
consisted of patients that had Surgicel placed at the operation site (n=40). The remaining patients were used as the
control group (n=40). The amount of postoperative bleeding was compared between the groups. Results: There were
a total of 68 (85%) females and 12 (15%) males in the study. When bleeding was evaluated across the study and
control groups, there was no significant difference in terms of the amount of postoperative bleeding (Study group:
73.0 £ 9.5 ml, Control group: 78.9 + 18.3 ml) (P=0.332). The amount of bleeding showed a statistically significant
difference across the different types of goiter (P=0.001). Conclusion: Utilization of Surgicel following thyroidectomy
operation does not demonstrate any advantage over conventional methods of hemostasis (electrocautery, ligation).
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Introduction

Thyroidectomy is a commonly performed oper-
ation in general surgery practice. Following thy-
roidectomy, bleeding and hematoma develop-
ment have great significance due to the exten-
sive vascularization of the thyroid tissue, and
its proximity to the airway [1]. This complication
can emerge as a life-threatening condition, and
the incidence of bleeding after thyroidectomy
has been reported in varying rates from 0.5% to
4.3% [3, 4]. Recognition of subtle signs of
hematoma and early intervention for its drain-
age can save the patient from emergency sur-

gery [2].

Throughout the history of surgery, various me-
thods have been used for hemostasis in paral-
lel to technical improvements. These tech-
niques include ligation, monopolar-bipolar cau-
tery, vascular ligation clips, electrothermal bipo-
lar vessel sealing system (LigaSure™), ultrason-
ic active scissor (Ultracision™ harmonic scal-
pel), oxidized cellulose (Surgicel™), tissue
adhesives, anti-fibrinolytics, surgical patch coa-
ted with human coagulation factors, blood

stopper (Ankaferd™), hydroxylated polyvinyl
acetal tampon, and fibrin and collagen seal-
ants. The purpose of all these techniques is to
prevent bleeding, stop bleeding as it happens,
and to prevent development of a postoperative
hematoma [5-9].

In this study, we aimed to investigate the hemo-
static efficacy of Surgicel (Ethicon, Johnson &
Johnson, Somerville, NJ), an oxidized cellulose,
for the prevention of bleeding after thyroide-
ctomy.

Materials and methods

This study was designed as a prospective clini-
cal study in order to evaluate the efficacy of
Surgicel™. Approval was obtained from the eth-
ics committee. Written consent was obtained
from patients participating in the study. Patients
that underwent total thyroidectomy operation
due to multinodular goiter in General Surgery
clinic of our hospital between September 2012
and September 2015 were included in this
study. Those that required surgery due to
relapse were not included. Classification of goi-
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Table 1. WHO goiter classification

Grade O: No goiter presence is found

Grade 1a: the thyroid gland, however palpable, remains invisible, even in full extension of the neck (the thyroid

not enlarged)

Grade 1b: goiter-palpable in normal position and visible in the upright position (full extension) of the neck; nodu-
lar goiter are also classified into this size range, even if they do not meet the criteria of enlarged thyroid gland

Grade 2: goiter-visible in normal position of the neck; no palpation required to diagnose thyroid enlargement

Grade 3: very large goiter, clearly visible from distance

Table 2. Comparisons between the groups

Study group Control group

procedure was applied (Control
group). A drain was placed in all
groups, and the amount of

blood drained was measured
and recorded daily during the
postoperative period. When the
drainage of blood declined to a
%0.287 level below 25 cc, the drain was
removed and the patient was
discharged on the same day. De-

(n=40) P
Age: Mean + SD (years) 46 + 8.3 448 + 10.6 *0.561
Sex: Female/Male (ratio) 32/8 (4) 20.348
Goiter types
Grade 1 (n=19) 11
Grade 2 (n=41) 22
Grade 3 (n=20) 7

Drained Amount: Mean + SD (ml) 73.0+9.5 789+183 40.332
55-95 (70) 55-140 (75)

Min-Max (Med)

mographic properties such as
age and sex, postoperative com-

t test, 2Fisher’s exact test, *Chi-square, *“Mann Whitney test, SD: standard devia-

tion, Min: Minimum, Max: Maximum, Med: Median.

ter was made according to World Health
Organization (WHO) criteria (Table 1).

Operation technique

Thyroidectomy operation was performed using
a classical collar incision described by Kocher,
and the thyroid was exposed between the ante-
rior thyroid muscle group after incision of the
epidermis, dermis, and platysma muscle. The
upper and lower poles were released using free
ligations in all cases. During the operation,
bleeding control was maintained using monop-
olar and bipolar electrocautery. Operations
were performed by a single surgeon, following
same surgical principles. Patients were divided
randomly into two groups. The block random-
ization was performed with an internet-based
application (www.randomization.com).

Sixty four patients were selected over 1000 as
sample group to determine the 5-10% of varia-
bility with a confidence interval of 90-95%. 16
patients were added to become 80 in total to
reduce the margin of error in statistical
evaluation.

Following thyroidectomy, one Surgicel™ was
placed in each thyroid bed in 40 patients (Study
group). For the other 40 patients, no additional
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plications, and hospital stay
length were recorded.

Statistical analysis

Statistical analysis was carried out on IBM
SPSS Statistics 22 (IBM SPSS, Turkey) soft-
ware. Descriptive statistics were expressed as
mean and standard deviation for continuous
variables, and as count and percentage for cat-
egorical variables. When evaluating normally
distributed data, a t-test was used for compar-
ing parametric data between two groups, and
ANOVA test was used for comparing parametric
data across more than two groups. Comparison
of non-normally distributed parametric data
between groups was made with Kruskal Wallis
test, and a Mann Whitney U test was used to
detect the group that caused the difference.
Comparison of qualitative data was made with
chi-square and Fischer’'s Exact test. Results
were evaluated within a 95% confidence inter-
val, and a p-value of less than 0.05 was accept-
ed as statistically significant.

Results

A total of 80 patients were included in the
study; there were 40 patients (32 females and
8 males) in study group, and 40 patients (36
females and 4 males) in control group. There
were 68 (85%) female and 12 (15%) male
patients, and the mean age was 45.4 + 9.5
years (Table 2).

Int J Clin Exp Med 2016;9(7):14716-14721



Surgicel for hemostasis following thyroid surgery

Table 3. Comparisons according to operation indications

Goiter Grade 1 (n=19) Goiter Grade 2 (n=41) Goiter Grade 3 (n=20) P

Age: Mean + SD (years) 434 +8.4 46.8 £ 9.7 44.2 +10.1 10.367
Sex: Female/Male (ratio) 14/5 (2.8) 34/7 (4.8) 18/2 (9) 20.303
Drained Amount: Mean + SD (ml) 69.2 +9.5 71174 92.2+18.3 30.001"
Min-Max (Med) 55-95 (70) 55-85 (70) 70-140 (85)

LANOVA test, 2Fisher’s exact test, 3Kruskal-Wallis test, SD: standard deviation, Min: Minimum, Max: Maximum, Med: Median,

“P<0.05.

When patients were evaluated according to
operation indications; 19 patients had Grade 1
goiter, 41 patients had Grade 2 goiter, 20
patients had Grade 3 goiter. Except two
patients, all drains were removed on the sec-
ond postoperative day.

Table 2 shows distribution of demographical
properties according to groups. There was no
difference between groups regarding age, sex,
and operation indication (P=0.561, P=0.348
and P=0.287, respectively). When groups were
evaluated for bleeding, the average amount of
bleeding was 73.0 £ 9.5 ml in study group
(Surgicel) and 78.9 + 18.3 ml in control group.
Although the average bleeding amount was
lower in study group, the difference was not
statistically significant (P=0.332).

When patients were evaluated according to
their operation indications (Table 3), there were
no significant differences in age and sex (P=
0.367 and P=0.303, respectively). Additiona-
lly, the amount of bleeding drained showed sta-
tistically significant difference across different
operation indications (P=0.001). This differ-
ence was due to the higher amount of bleeding
observed in patients with Grade 3 goiter in
comparison to the other indication types.

No complication was detected in study patients
with a follow-up of an approximately 6 months.

Discussion

Studies report the frequency of life-threatening
bleeding and related complications after thy-
roidectomy operations to be between 0.3 to
2.5%. Postoperative bleeding and hematoma
can be observed if the bleeding is not properly
controlled with ligation and cauterization during
the operation or if the patient has bleeding dia-
thesis [2]. These complications occur most fre-
quently in patients with intrathoracic goiter and
Graves’ Disease [10]. Despite increased risk of
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bleeding in subtotal thyroidectomy or Graves’
Disease that is associated with increased cir-
culation in thyroid, studies report postoperative
bleeding rates as low as 0.3-1% [11]. In the
present study, we found that patients with
Grade 3 goiter had higher amount of bleeding
when we evaluated bleeding across different
thyroidectomy indications.

Despite technological advances; improvements
in surgical tools and better understanding of
the underlying thyroid pathologies, postopera-
tive bleeding, and hematoma formation are still
life-threatening complications that are rare but
devastating [11, 12]. They may be caused by
various factors including hemostasis method,
the drain, and patient-related risk factors that
may cause bleeding (hyperthyroidism causing
thyroid congestion, tumor, and increased circu-
lation in thyroid gland) [13, 14]. Precise and
careful hemostasis is important in all kinds of
surgical procedures. Since the head and neck
region has a rich blood supply and higher risk
for bleeding, vessels should be carefully dis-
sected and individually ligated for safe and
rapid surgery [15, 16]. Even minor bleeding
from small vessels can lead to major complica-
tions by disturbing visualization of the surgical
area and making it difficult to differentiate the
anatomical structures. In addition, improper
management of bleeding necessitates further
operations and results in increased morbidity
[9]. Control and prevention of bleeding both
during and after the operation remains a par-
ticularly important point. Numerous maneuvers
and surgical hemostatic agents are used to
minimize the risk of hematoma; however, none
can substitute for careful hemostasis [2, 16].
Conventionally, hemostasis in thyroid surgery is
achieved via clamping and ligation techniques,
diathermy, clips, tampon, fibrin mesh, and
gauze [7, 9]. During the last decade, new meth-
ods and technological devices have been intro-
duced to provide primary and secondary hemo-
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stasis and to improve reliability of the treat-
ment. Some of these methods are minimal
invasive thyroidectomy, regional anesthesia
and nerve monitoring, ultrasonic coagulation-
dissection, vessel sealers performing hemosta-
sis, and dissection [9, 17].

Auvinen et al. [6] investigated the efficacy of
the anti-fibrinolytic drug tranexamic acid in the
perioperative bleeding control during thyroid
surgery; however, they did not find a significant
effect of the drug on bleeding. Lachachi et al.
[5] used fibrin adhesive and did not use drain in
their study of 81 patients. They concluded that
fibrin adhesives could be widely used in addi-
tion to a good hemostatic technique in thyroid
surgery. One study has found collagen and
thrombin gelatin to be 100% effective for the
prevention of bleeding from retroneural arter-
ies [13, 18]. Haas et al. [7] stated that a surgi-
cal patch coated with human coagulation fac-
tors is an effective and reliable hemostatic
method for a variety of interventions.
Hydroxylated polyvinyl acetal tampons have
been shown to be effective in control of minor
bleeding, elimination of fluids, and tissue dis-
section in thyroid surgery [9].

Regenerated oxidized cellulose has also been
used as a hemostatic agent. One experimental
study compared closed and open pore regener-
ated oxidized cellulose used in gastric mucosal
bleeding in rabbits receiving anticoagulants. It
was observed that closed pore oxidized cellu-
lose provided more rapid hemostasis [19].
Another study demonstrated that non-regener-
ated oxidized cellulose had greater surface
area and equal bactericidal effect in compari-
son to regenerated oxidized cellulose. In addi-
tion, it had superior in vivo hemostatic proper-
ties under non-heparinized and heparinized
conditions. Due to its ease of use, biocompati-
bility and bactericidal features, oxidized cellu-
lose is used in almost every field of surgery,
whereas non-regenerated oxidized cellulose
will probably be in more common use as addi-
tional clinical studies are made and clinical
experience improves [20].

In one controlled randomized prospective
study, it was shown that the use of oxidized cel-
lulose hemostatic agent (Surgicel) was not
superior to the hemostasis provided with con-
ventional techniques (electrocautery and liga-
ture); conversely, its use increased the amount

14719

of bleeding. The authors concluded that pre-
cisely and carefully performed surgery can be
more effective than use of prophylactic hemo-
static agents regarding reduction of bleeding
[21]. There are also studies showing that use of
Surgicel is effective for the reduction of bleed-
ing after operations such as partial nephrecto-
my and presacral surgery [22, 23].

In our study, while the average amount of bleed-
ing in Surgicel group was lower, there was no
statistical difference compared to the control
group. There have been reports of the develop-
ment of foreign body reaction, confusion with
abscess due to late resorption, and mimicry of
recurrent colon cancer after use of Surgicel
[24-26]. In our study, we did not detect any
complication in follow-up of 6 months. Since
our aim in this study was to investigate the effi-
cacy of Surgicel in hemostasis, we did not aim
to longer follow up. But such conditions should
not be overlooked. Nevertheless, large-scale
randomized studies are needed to evaluate
both efficacy in hemostasis and postoperative
complications.

We found a significant difference between dif-
ferent operation indications in terms of the
amount of bleeding. Particularly patients with
Grade 3 goiter had a greater amount of bleed-
ing. To detect possible confounding errors
caused by concentration of cases in a certain
group, the study groups and operation indica-
tions were evaluated with statistical analysis
and no difference was detected. In our study, a
limited number of cases and disproportionate
distribution of goiter types are the limitations to
the study. Therefore, our findings should be
confirmed with larger-scale studies.

Conclusion

In the present study, we did not detect a hemo-
static effect of Surgicel after goiter operations.
The use of Surgicel was not found to be more
effective than conventional hemostasis meth-
ods. Nevertheless, large-scale randomized pro-
spective studies including patients with stan-
dard goiter types are required to investigate its
effectiveness.
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