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Hemostatic agent use in thyroid surgery: a meta-analysis
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Background: The use of hemostatic agents in thyroid surgery has been widely reported in the literature.
The aim of this study is to assess the safety and efficacy of hemostatic agents in comparison to conventional
techniques for hemostasis by meta-analysis of the current literature.
Methods: Articles were identified from PubMed and EMBASE using the following keyword searches:
“hemostatic agent and thyroid surgery” and “hemostatic agent and thyroidectomy”. Outcomes included
total operative time, estimated blood loss, length of hospital stay, and intraoperative and postoperative
complications. Data were extracted following review of appropriate studies by two independent authors and
outcome differences were calculated using analysis of variance and the Bonferroni method.
Results: Thirty-four publications were identified and 10 studies met our inclusion criteria, totaling 941
patients, 519 (55.1%) of which received a hemostatic agent during thyroid surgery. Of these patients who had
hemostatic agents, 369 (71%) received a hemostatic gel and 150 (29%) received an oxidized cellulose patch.
Outcome measures in each of these groups were compared with the patients receiving only conventional
methods of hemostasis. The risk of hematoma formation in the hemostatic gel group was comparable to
conventional hemostatic methods (95% CI: 0.33, 2.59). This was also true when comparing conventional
hemostasis to the patch (95% CI: 0.64, 15.24). No difference in the risk for seroma formation was found
between the conventional and hemostatic gel groups (95% CI: 0.26, 3.95). Drain output was significantly
less in the gel group 40.75±35.6 mL compared to 66.26±31.2 mL in the conventional group (95% CI:
−23.422, −7.460). Patients who received hemostatic agents had shorter hospital stays when compared to the
conventional group (95% CI: −1.057, −0.203).
Conclusions: Our meta-analysis suggests that the use of a hemostatic agent in thyroid surgery yields
minimal advantages for the management of perioperative bleeding risk.
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Introduction
Thyroid surgery remains as the primary treatment modality
in various thyroid pathologies (1). The first surgical
approaches for the treatment of thyroid disorders were
associated with inadmissibly high rates of mortality and
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morbidity due to hemorrhage, asphyxiation, air embolism,
and infection (2). Implementation and standardization of
the capsular dissection technique in 1973 by Thompson
and colleagues (3) and of the technique of precise ligation
of the arterial blood supply for performing a meticulous
dissection of the thyroid gland decreased the morbidity
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and mortality associated with thyroid surgery to less than
1% (3-5). Nevertheless, postoperative hematoma remains
an uncommon but potentially life-threaten complication
of thyroid surgery. Post-thyroidectomy hemorrhage has a
reported incidence in the literature of between 0.5% and
4.3% (6). The conventional techniques for hemostasis are
suture ligation, electrocautery, or surgical clips. Difficulties
in the control of oozing-type bleeding may also obscure
adjacent anatomical structures and may cause inadvertent
injuries to the RLN and parathyroid glands. Over the last
two decades, a number of adjuvant hemostatic agents have
been developed for hemostasis in thyroid surgery (7-9).
These agents have been broadly classified into three
groups: topical hemostats which cause blood to clot at
a bleeding surface, sealants which prevent leakage from
tissues including vessels, and adhesives which bond tissues
(10,11). There is overlap among these categories, and many
compounds can be classified into multiple groups. Topical
hemostats are the most commonly used and typically
consist of a mechanical surface to promote clot formation
often with either thrombin or fibrinogen or a combination
thereof. In 1998, the Food and Drug Administration
approved the first fibrin sealant in the United States (11).
Since then, a wide range of hemostatic agents have received
approval, often for a narrow spectrum of surgical procedures
after the demonstration of safety (10,11). The aim of this
study is to assess the safety and efficacy of hemostatic agents
in comparison to conventional techniques for hemostasis by
meta-analysis of the current literature.
Methods
Identification of trials and data extraction
Articles published through June 2015 on PubMed,
EMBASE, and the Cochrane Database of Systematic
Review were systematically searched by two independent
reviewers using the following medical subject headings
(MeSH): “Hemostatic Agent and Thyroid Surgery” and
“Hemostatic Agent and Thyroidectomy”. Additionally,
all articles included in the analysis underwent reference
review for other potential articles. The inclusion criteria
for eligibility were as follows: (I) articles comparing thyroid
surgery and the use of hemostatic agents; (II) studies
that reported outcomes of hematoma formation, seroma
formation, drain output, incidence of infection, recurrent
laryngeal nerve injury, transient hypocalcemia, length of
hospital stay, and age; (III) prospective studies, retrospective
studies, controlled clinical trials, or randomized controlled
© Gland Surgery. All rights reserved.

trials; and (IV) studies that reported a measure of variance
(standard error, standard deviation, or confidence interval).
Articles not reported in English were excluded. For research
groups with redundant patient populations, the latest study
on that population was included for analysis. Results from
the two independent reviewers were compared for accuracy,
with disagreement resolved by consensus.
Statistical analysis
Primary outcomes of this study included operative time,
hematoma formation, seroma formation, infection, RLN
injury, transient hypocalcemia, drain output, length of hospital
stay, and age. Odds ratios were calculated for categorical
outcomes, while mean net changes were calculated for
continuous variables. DerSimonian and Laird random-effects
models were used to pool mean net changes or odds ratios
across the studies (12). Funnel plots were constructed in order
to assess publication bias and Begg’s rank correlation test
was used to examine the asymmetry of these plots. Egger’s
weighted linear regression test was used to examine the
association between the mean effect estimate and its variance.
Additionally, sensitivity analyses were conducted by excluding
each study in turn, to evaluate their relative influence on the
pooled estimates. All analyses were conducted in STATA
(version 10; College Station, Texas, USA).
Results
Searching the three databases, thirty-four publications
were identified. Nine studies were removed because
hemostatic agents were not used in the studies; agents such
as Ultrasonic Dissector, Focus, Harmonic, and Ligasure
were used instead. Four studies were eliminated because the
studies did not evaluate hemolytic agents. In the end, ten
studies met inclusion criteria and underwent full text review
for inclusion in the final analysis (Table 1).
In the ten studies, a total 941 patients were evaluated,
of which 519 (55.1%) received a hemostatic agent during
a thyroid surgery. Of these patients who had hemostatic
agents, 369 (71%) received a hemostatic gel and 150 (29%)
received an oxidized cellulose patch. Outcome measures
in each of these groups were compared with the patients
receiving only conventional methods of hemostasis.
Operative time
Three studies analyzed the difference in operative times
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Table 1 Description of studies included in meta-analysis
Author

Year

Country

Study design

Sample (n)

Testini et al. (8)

2009

Italy

Prospective

155

Lachachi et al. (9)

2000

France

Retrospective

81

Guler et al. (13)

2011

Turkey

Prospective

61

Sözen et al. (14)

2011

Turkey

Prospective

100

Kim et al. (15)

2012

Korea

Prospective

78

Ujam et al. (16)

2012

UK

Prospective

42

Mathews et al. (17)

1991

USA

Retrospective

60

Patel et al. (18)

2006

USA

Retrospective

124

Amit et al. (19)

2013

Israel

Prospective

190

Uwiera et al. (20)

2005

Austria

Prospective

56

#8

#8

#13

#13

#14

Combined
–25
0
Otime_cp_diff
Net change in otime between C and P (95% CI)
Pooled

25

Figure 2 Mean operative time of conventional vs. hemostatic
–50

–25

0

25

patch.

Net change in otime between C and A (95% CI)

Figure 1 Comparison of mean operative time of conventional vs.
hemostatic gel.

with the use of hemostatic agents and conventional
hemostatic approaches (8,13,14). The mean operative time
in the conventional group 114.95±21.8 was comparable
to the operative time in patients who received hemostatic
gel 113.75±14.5 minutes (95% CI: −28.634, 8.427)
(Figure 1). Only Testini et al. (8) found a significant
difference in shorter operative time with the use of
hemostatic gel vs. conventional hemostasis. Two studies
looked at the difference between conventional hemostasis
and the hemostatic patch (8,13). Patients who received
oxidized cellulose patch had the shortest operative time,
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107.3±20.7 min (95% CI: −19.881, 16.962) (Figure 2). Only
Testini et al. (8) found a significant difference between the
patch and conventional hemostasis.
Hematoma formation
Six studies compared the difference between hemostatic
gel and conventional hemostatic methods on the risk
of hematoma formation (8,13-15,17,18). The risk of
hematoma formation in the hemostatic gel group was
comparable to conventional hemostatic methods (95%
CI: 0.33, 2.59) (Figure 3). None of the studies reviewed
found a significant difference between the two groups on
hematoma formation. Two studies analyzed the difference
between the hemostatic patch and conventional hemostatic
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Study
ID

RR (95% CI)

#8

1.00 (0.06, 15.56)

#13

1.05 (0.07, 16.23)

#14

0.55 (0.05, 5.78)

#15

1.00 (0.06, 15.55)

#17

0.50 (0.05, 5.22)

#18

2.32 (0.22, 24.45)

Overall (I-squared=0.0%, P=0.959)

0.92 (0.33, 2.59)

Study
ID

RR (95% CI)

#14

1.05 (0.07, 16.23)

#15

1.00 (0.15, 6.82)

#17

1.00 (0.07, 15.26)

Overall (I-squared=0.0%, P=1.000)

1.01 (0.26, 3.95)

NOTE: weights are from random effects analysis
0.5

1

NOTE: weights are from random effects analysis

10

0.5

Figure 3 Risk of hematoma with conventional vs. hemostatic gel.

1

10

Figure 5 Risk of seroma formation with conventional and
hemostatic gel.
Study
ID

RR (95% CI)

#8

4.70 (0.56, 39.49)

#13

1.89 (0.18, 20.20)

Overall (I-squared=0.0%, P=0.575)

3.13 (0.64, 15.24)

Study
ID

RR (95% CI)

#17

1.00 (0.07, 15.26)

#20

1.14 (0.07, 17.44)

Overall (I-squared=0.0%, P=0.946)

1.07 (0.16, 7.34)

NOTE: weights are from random effects analysis
0.5 1

10

Figure 4 Risk of hematoma with conventional vs. hemostatic

NOTE: weights are from random effects analysis

patch.

0.5 1

10

Figure 6 Risk of post-operative infection with conventional and
hemostatic gel.

methods (8,13). Again no significant difference was found
when comparing conventional hemostasis to the patch (95%
CI: 0.64, 15.24) (Figure 4). Neither of the studies found a
significant difference between the two groups.
Seroma formation
Three studies analyzed the effect of conventional methods
for hemostasis and hemostatic gel on seroma formation
(14,15,17). No difference in the risk for seroma formation
was found between the conventional and hemostatic
gel groups (95% CI: 0.26, 3.95) (Figure 5). None of the
studies reviewed found a significant difference between
conventional hemostasis methods and hemostatic gel use.
Infection
Two studies investigated the effect of hemostatic agents
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and conventional hemostatic methods on the risk of postoperative infection (17,20). No difference in the risk
for infection was found between the conventional and
hemostatic gel groups (95% CI: 0.16, 7.34) (Figure 6).
Neither study reviewed found a significant difference
between conventional hemostasis and hemostatic gel use.
Recurrent laryngeal nerve injury
Four studies compared the difference between hemostatic
gel and conventional hemostatic methods on the risk of
recurrent laryngeal nerve injury (8,13,15,20). The risk of
recurrent laryngeal nerve injury in the hemostatic gel group
was comparable to conventional hemostatic methods (95%
CI: 0.20, 2.47) (Figure 7). None of the studies reviewed
found a significant difference between the two groups on
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Study
ID

RR (95% CI)

Study
ID

#8

0.45 (0.04, 4.85)

#8

0.91 (0.50, 1.66)

#13

1.05 (0.07, 16.24)

#13

0.84 (0.21, 3.39)

#15

0.55 (0.05, 5.78)

#14

1.00 (0.15, 6.82)

#20

1.14 (0.07, 17.44)

#20

1.14 (0.07, 17.44)

Overall (I-squared=0.0%, P=0.997)
Overall (I-squared=0.0%, P=0.945)

0.91 (0.54, 1.54)

0.70 (0.20, 2.47)
NOTE: weights are from random effects analysis

NOTE: weights are from random effects analysis
0.5 1

RR (95% CI)

0.5

1

10

10

Figure 7 Risk of recurrent laryngeal nerve injury with conventional

Figure 9 Risk of hyperparathyroidism/hypocalcemia with

vs. hemostatic gel.

conventional vs. hemostatic gel.

Study
ID

RR (95% CI)

Study
ID

RR (95% CI)

#8

1.88 (0.17, 20.39)

#8

2.82 (0.30, 26.59)

#13

0.94 (0.14, 6.43)

#13

0.63 (0.31, 1.26)

Overall (I-squared=0.0%, P=0.658)

1.24 (0.28, 5.52)

Overall (I-squared=36.1%, P=0.211)

0.90 (0.26, 3.13)

NOTE: weights are from random effects analysis

NOTE: weights are from random effects analysis
0.5 1

0.5 1

10

10

Figure 8 Risk of recurrent laryngeal nerve injury with conventional

Figure 10 Risk of hyperparathyroidism/hypocalcemia with

vs. hemostatic patch.

conventional vs. hemostatic patch.

recurrent laryngeal nerve injury. Two studies analyzed the
difference between the hemostatic patch and conventional
hemostatic methods (8,13). Again no significant difference
was found when comparing conventional hemostasis to the
patch (95% CI: 0.28, 5.52) (Figure 8). Neither of the studies
found a significant difference between the two groups.

the two groups on hypoparathyroidism. Two studies
analyzed the difference between the hemostatic patch
and conventional hemostatic methods (8,13). Again
no significant difference was found when comparing
conventional hemostasis to the patch (95% CI: 0.26, 3.13)
(Figure 10). Neither of the studies found a significant
difference between the two groups.

Transient hypoparathyroidism/hypocalcemia
Four studies compared the difference between hemostatic
gel and conventional hemostatic methods on the risk
of hypoparathyroidism and hypocalcemia (8,13,14,20).
The risk of hypoparathyroidism in the hemostatic gel
group was comparable to conventional hemostatic
methods (95% CI: 0.54, 1.54) (Figure 9). None of the
studies reviewed found a significant difference between
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Drain output
Two studies investigated the effect of hemostatic agents
and conventional hemostasis on drain output volume
(13,15). Drain output was significantly less in the gel
group 40.75±35.6 mL compared to 66.26±31.2 mL in the
conventional group (95% CI: −23.422, −7.460) (Figure 11).
Only one study (13) found a significant difference between
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#13

#13

#14
#15
#15

Combined
–30

–15

dvolume_ca_diff

0

15

Net change in dvolume between C and A (95% CI)

Pooled
–20

Figure 11 Effect on drain output volume with conventional vs.
hemostatic gel.

–10

0

10

20

Net change in age between C and A (95% CI)

Figure 13 Effect of age on use of conventional vs. hemostatic
agents.

hemostatic agents and conventional hemostasis (13-15).
Although patients using hemostatic agents tended to be
younger, there was no significant difference between the use
of hemostatic agents and conventional hemostasis on age
(95% CI: −6.632, 1.412) (Figure 13). None of the studies
found a significant difference with age.

#8
#13
#14
#17
#20

Discussion
Combined
–3

–2

–1

postday_ca_diff

0

1

Net change in postday between C and A (95% CI)

Figure 12 Effect on LOS with conventional vs. hemostatic agents.

hemostatic agents and conventional hemostasis.
Hospital stay
Five studies investigated the effect of hemostatic
agents and conventional agents on length of hospital
stay (8,13,14,17,20). Patients who received hemostatic
agents had shorter hospital stay when compared to the
conventional group (95% CI: −1.057, −0.203) (Figure 12).
Three of the studies found that hemostatic agents had
a significantly shorter hospital stay than conventional
hemostasis (14,17,20).
Age
Three studies evaluated the effect of age on the use of
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Due to the extensive vascular supply near the thyroid,
intraoperative hemostasis is vital to avoid serious
complications. Bleeding following thyroidectomies can
result in several complications post-operatively leading
to increased morbidity and mortality. Some of the
complications that may result include hematomas, seromas,
recurrent laryngeal nerve ischemia/dysfunction, infection,
and hypoparathyroidism. These complications can result
in increased recovery time and hospital stays. This metaanalysis of published articles intends to analyze the effects
of hemostatic agents in thyroid surgery on preventing
these complications as opposed to conventional hemostatic
techniques. We found that while hemostatic agents did
not significantly decrease the incidence of complications
such as hematomas, seromas, infection, recurrent laryngeal
nerve injury, or hypoparathyroidism, there was a significant
decrease in operative time with the hemostatic patch
and there was a significant decrease in drain output and
hospital stay with the use of hemostatic agents. Future
further studies are warranted to investigate the safety and
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effectiveness of hemostatic agents.
While hemostatic agents may have been found to
decrease drain output, a few of the studies suggest that
post-operative bleeding following thyroid surgery is more
dependent on surgical skill than the use of intraoperative
hemostatic agents (8,9,13,19). However, they do suggest
that hemostatic agents are a useful adjunct to good surgical
technique. Additionally, a decrease in the duration a drain
is in place may decrease the amount of post-operative
discomfort that a patient may have (14). Some of the
studies may not have taken into account the difficulty
of certain operations or the amount of bleeding in each
particular operation, which could obviously have an
effect on complications resulting from the procedure.
Uwiera et al. (20) found that there was a decrease in
drainage with Tisseel whether a total thyroidectomy or
a hemithyroidectomy was performed. Further control in
surgical techniques in future studies compared to the use of
hemostatic agents could aid in determining the efficacy of
their use.
Several studies (8,15) support the use of FloSeal as a first
line hemostatic agent in thyroidectomy. Testini et al. (8)
suggests that the increased cost in using FloSeal is offset by
the resulting reduced time of operation and the decrease in
hospital stay. Kim et al. (15) suggests their study may have
been limited by the use of a single brand of FloSeal. They
state that various brands and techniques in application of
FloSeal may have an effect on the efficacy of FloSeal.
Moran (19) who studied the use of Surgicel patch relative
to conventional hemostasis suggests that other hemostatic
agents such as FloSeal and Tabotamp have yielded better
results than Surgicel when observing the effects on
operating time and duration of drain use. Testini (8) found
that FloSeal was more effective than Tabotamp in reducing
duration of drain use. The efficacy of the various hemostatic
agents may have an effect on the results yielded and
therefore further studies may be necessary to differentiate
between the different types of hemostatic agents.
In conclusion, hemostatic agents appear to be a useful
adjunct in achieving hemostasis in thyroidectomies. In
this meta-analysis, hemostatic agents have been shown
to decrease drain output and length of hospital stay
following thyroidectomy. Further controlled studies are
necessary to determine which hemostatic agents are more
effective as well as whether hemostatic agents really have
any significant advantage over conventional methods for
hemostasis in preventing complications associated with
thyroid surgery.
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