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Abstract

Purpose Postoperative hemorrhage and hematoma formation is a potentially lethal complication in thyroid surgery, although
the patterns and treatment of hemorrhage after total endoscopic thyroidectomy (TET) via breast approach has not been
reported previously. We aim to share our experience about postoperative bleeding.

Methods A retrospective analysis of 1932 patients who underwent TET from April 2008 to May 2018 in our institution was
carried out. The patterns of postoperative hemorrhage and hematoma formation that need surgical treatment were sum-
marized and focused on the relation to the source of bleeding and the time interval between first surgery and hemorrhage.
Related risk factors were analyzed by univariate or multivariate analysis processes.

Results The overall rate of hemorrhage and hematoma occurrence was only 0.724% (14 in 1932 patients). Of them, 12
occurred in the first 24 h after surgery, and the other two occurred after withdrawal of the drainage tube. The principle
independent risk factors for postoperative hemorrhage and hematoma were age (older than 35 years old) and lateral
compartment dissection (LCD) revealed by multivariate regression. During re-exploration, obvious bleeding points were
detected in 13 patients. Among them, 12 bled from the vessels in the main trocar cavity and another 1 bled from a broken
vein located between the two heads of the sternocleidomastoid (SCM) muscle with LCD.

Conclusions Hemorrhage after TET usually occurs within 24 h, and the main video trocar cavity was the area most likely to
bleed. Age and LCD may increase the bleeding risk. Appropriate dissection level is the main solution to prevent post-
operative hemorrhage.
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Introduction

Most Chinese young women tend to generate hypertrophic
scarring, which is extremely conspicuous in the neck after
open thyroid surgery (OTS). Hence, endoscopic surgery is
warmly welcomed in thyroid disease because of its obvious
cosmetic result especially for total endoscopic thyr-
oidectomy (TET) and its perfectly concealed scars [1-3]. In
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our center we have performed more than 2000 cases of TET
since 2006. The recent indication of TET has been expan-
ded from benign thyroid diseases to malignant nodule and
hyperthyroidism with or without special lymph node
metastasis [4, 5, 6-8]. The development of new energy
equipment such as bipolar scalpels, ultrasonic shears, and
energy platforms 6-8 makes thyroid surgery, especially for
TET, much safer. However, airway obstruction arising from
postoperative hemorrhage and hematoma formation still
remains a potential life-threatening complication [9]. Even
for well-trained endocrine thyroid surgeons, airway
obstruction ranks as the first cause of overnight patient
complication incident during the postoperative period.
Because of the unique expanded working space and dif-
ferent operation procedure, the hemostasis is more difficult
in TET compared with OTS. Meanwhile, postoperative
hemorrhage presented in TET shows different
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characteristics the extensive surgical flap is separate in the
prethoracic area. Until now, the patterns and treatment of
hemorrhage and hematoma formation after TET have not
been reported. Improvement of hemorrhage prognosis,
prevention, and dispose may be achieved by sharing the
surgery experience while staying focused on the treatment
procedure.

In this study we reviewed our experience on the diag-
nosis, prevention, and treatment of postoperative hemor-
rhage and hematoma formation based on 1932 cases
(thyroidectomy with or without neck dissection) after TET
performed in our institution. The clinical correlation factors
including time interval, the sources of bleeding, and
potential risk factors were analyzed. Finally, some useful
skills in preventing hemorrhage were discussed.

Materials and Methods
Patients and study design

We performed a consecutive case series review of patients
who underwent TET via breast approach at the Second
Affiliated Hospital of Zhejiang University from April 2008
to May 2018. All surgeries were carried out by three thyroid
surgery specialists in the Department of Thyroid Surgery. A
total of 1932 consecutive patients were included in this
study. The data presented was collected retrospectively. The
review was approved by the Ethics Committee of the Sec-
ond Affiliated Hospital of Zhejiang University.

The inclusion criteria and patient selection for TET were
as follows: (1) Female, younger than 50 years old who has
the cosmetic requirement or male patient who cared about
the scar in the neck. (2) The nodule was smaller than 2 cm
in diameter if malignancy was suspected or smaller than
6 cm if the lesion was believed to be benign. (3) The whole
weight of the thyroid estimated by presurgical ultrasound
was less than 60 g. (4) No fixed, fused, or cystic lymph node
suspected as metastasis was found in the neck by ultrasound
or CT scan. (5) No distant metastasis was discovered before
surgery. The resection scope of surgery was determined by
the lesion location and distribution. Briefly, the benign
nodule called for thyroid lobectomy, near total lobectomy,
or partial lobectomy on the lesion side. For malignant
tumors if the lesions were concentrated in one lobe, thyroid
lobectomy with ipsilateral central compartment dissection
(CCD) was performed. If the lesions were distributed to two
lobes, total thyroidectomy and CCD for both sides was
performed. For Grave’s disease, total or near total thyr-
oidectomy was carried out. For some cases, lateral com-
partment dissection (LCD) was performed endoscopically if
needed.

Surgery procedure

All TET procedures were similar throughout the study
period. Most procedures were carried out through breast
approach, whereas others were carried out through the
breast areola approach. In summary, a 12-mm incision was
made for observing via video camera parasternally at the
nipple level (breast approach) or at the inner side of the right
mammary areola (whole areola approach) and two more 5-
mm to 6-mm incisions were made at the upper margin of
bilateral mammary areolas for working instruments. The
working space was built widely to the hyoid bone, laterally
to the medial edge of the sternocleidomastoid (SCM)
muscles in the normal side, and to the lateral edge of the
SCM muscles on the lesion side. The method of thyr-
oidectomy, CCD, and LCD was described previously
[10-12]. In the whole procedure, usually a unipolar elec-
trocoagulation and a harmonic scalpel (Johnson and John-
son) were used.

Perioperative treatment and data collection

Preoperation evaluation and treatment taken out as OTS.
Comorbidities, such as hypertension and diabetes, were
required to be well controlled. All other vital organ func-
tions were evaluated as regular. Only postoperative
hemorrhage or hematoma required re-exploration and were
defined as positive events in this study (bleeding group). All
the relevant data were searched and collected from our
hospital patient information system. The basic clinical
characteristics of the bleeding group and the control group
were analyzed. Possible risk factors such as the distribution
of postoperative bleeding sources and times, as well as the
interval between the first surgery and the re-exploration,
were discussed.

Statistical analysis

Means + standard deviation (SD) were used to express the
variables. Statistical analysis performed by IBM-SPSS
19.0 statistical analysis software (SPSS Inc., Chicago, IL).
The significance of categorical variables evaluated with the
chi-square analysis. Univariate and multivariate analyses were
carried out. Variables that were suspected as risk factors of
postoperative bleeding and were significant in the univariate
analysis were entered into a multivariate analysis. Statistical
significance was indicated as positive by p values < 0.05.

Results

Our department has performed TET since June 2006, and
we have finished more than 400 cases before April 2008. In
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Table 1 comparison of patient characteristics between the bleeding
group and the control group

Table 2 multivariate analysis of all factors associated with

postoperative bleeding and hematoma after TET

Patient Bleeding group Control group P-value

characteristics (N=14) (N=1918)

Sex
Female 13 1822 --
Male 1 96

Age (years) 39.29+7.83 33.890+8.74
<35 2 1043 <0.01
235 12 875

Primary tumor
Benign 8 630 0.10
Malignant 6 1288

With hyperthyroidism
No 14 1851 -
Yes 0 67

With HT
No 12 1663 0.75
Yes 2 255

With LND
No 12 1893 <0.01
Yes 2 25

Hypertension
No 13 1778 0.63
Yes 1 140

HT Hashimoto Thyroiditis, LND lateral neck dissection

the whole study period from April 2008 to May 2018, we
recorded a total of 1932 cases of TET (average age 33.92 +
8.72 years) and recorded every TET surgery by video for
further study and research. Among these patients, 1835
were women and 97 were men. Of these, 14 patients
(0.724%) developed postoperative bleeding or hematoma
and needed further reoperation. In the bleeding group, 13
patients were women and 12 were over 35 years old; the
average age was 39.29 +7.83 years.

The basic clinical characteristics of the bleeding group
and the control group (including sex, age, primary tumor
pathology with or without hyperthyroidism, LCD, and
hypertension) were summarized and analyzed in Table 1.
We found age (>35 years) and surgery with lateral neck
dissection (LND) were considered to be risk factors for
postoperative bleeding and hematoma whereas sex, primary
tumor diameter, and Hashimoto’s thyroiditis show no sig-
nificant influence on postoperative bleeding (Table 2).

We analyzed the time interval between the initial surgery
and the reoperation. As shown in Table 3, most re-
exploration (12 in 14, 85.71%) happened within 24 h. All
12 patients had symptoms within 24 h. Among them, 7
patients presented with swelling around the neck or the
anterior chest wall, and one presented with chest wall pain.

@ Springer

Covariates OR 95% confidence interval P value
Sex 0.184 0.019-1.769 0.143
Age 1.097 1.007-1.195 0.035
Primary tumor

Diameter 2.26 0.436-11.723 0.332
With HT 0.738 0.083-6.603 0.786
With LND 0.024 0.002-0.278 0.003

Another 2 patients formed hematoma immediately after
extraction of the drainage tube over 24 h (see Table 3). All
patients recovered well after reoperation, and the average
hospitalization days were 8.12+1.78 days. The average
length of stay in the hospital was 6.62 +1.89 days for the
control group.

During re-exploration, 13 of the 14 (92.85%) bleeding
patients exhibited many clots along the main trocar cavity.
Two patients were found bleeding from a ruptured vein
located between the sterno-head and the cleido-head of the
SCM muscle in the operation area with LCD.

As presented previously, the most possible bleeding
sources were the main trocar cavity and the operation space
in the anterior chest wall. To prevent and early diagnose
hemorrhage in the cavity room, we designed a visual
separation bar and trocar that is now commercially available
(Fig. 1). Distinct from the traditional metal separation bar,
the newly designed bar has a special see-through head
accompanied with a trocar (see Fig. 1a, b) and could be used
for real-time observation during blunt separation In our
experience an exposed fascia that is white means the correct
level (Fig. 2a), a yellow surface (see Fig. 2b) usually means
oversuperficial, and red or obvious muscle usually means
deep layer (see Fig. 2c, d). Under the help of a visual bar,
the separation level can be adjusted at any time during
dissection. The visual trocar was used for observation and
for detecting bleeding sites when extracting the trocar at the
end of the surgery. Figure 2e presents a picture of a scraping
from a bleeding patient during TET (see Fig. 2e). It shows a
separated artery in the main trocar area, which was missed
in ligation the first time and was proved to be the bleeding
source during the re-exploration (see Fig. 2f).

Discussion

Thyroid disease, even most of malignant thyroid lesions,
usually had a good prognosis after successful surgical
management with high security. As expected, thyroid sur-
geries usually have low morbidity, but postoperative
hemorrhage and hematoma formation still remain the most
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Fig. 1 Our designed seperation
bar and trocar. a: the bar has a
special see-through head which
is designed as flat cone for
seperation. b: the see-through
trocar is made by plastic and has
a small hole at the boundary for
a small tube which was used to
suture smoke during surgery

serious complication of thyroid surgery and sometimes
threatens patients’ lives both in OTS and TET [13-15].
However, several previous studies have only discussed the
risk factors of bleeding in OTS [9, 16, 17]. The unique
patterns and experience on the prevention and treatment of
postoperative bleeding of TET have never been reported.
The use of TET has been warmly welcomed in Asian
countries [11, 12]. In recent years in our department, more
than one fourth of patients with a thyroid nodule asked for
TET. It is very important to summarize the postoperative
bleeding treatment for TET systemically.

For OTS, reported postoperative hemorrhage and
hematoma formation ratio ranged from 0.3 to 4.2% in the
literature [9, 15, 18, 19]. The ratio varied greatly because of
the complicated risk factors and different ethnicities. For
Chinese people, a recent article reported a bleeding ratio as
0.853% based on 5156 cases study [9]. In our department
we showed that the bleeding rate was 0.724% (14 in 1932
cases) of TET, which is similar to OTS. For TET surgery,
extra procedure includes the thoracic flap separation.
Relative experience was included in our previous articles to
prevent anterior thoracic bleeding. Also, in TET surgeries,
most of the procedures were finished by a single surgeon.
Usually the operator used one hand to tract the thyroid and
another hand to perform the operation. So the need for
extrusion and operation on the surrounding tissue and
muscle was significantly reduced. Besides, in TET, the
traction strength was much less and the surgery procedure
was more time-consuming and elaborated. We thought the
factors listed previously may explain the trend of low
postoperative bleeding rate of TET, especially in the thyroid
and surrounding area. In this study, the bleeding was
located in this area in only one case.

@ Springer

On the other hand, TET surgeries require a larger dis-
sected area on the anterior chest wall, where the dissection
was usually done by blunt force or scalpels and, as a result,
raise the risk of bleeding. It is also confirmed by this report
that 12 cases in 14 were bleeding from the vessels on the
anterior chest wall. The most effective way to reduce the
postoperative bleeding is to dissect in the correct anatomical
level, namely in the anatomy level of the superficial fascia.
Our designed visual separation bar could be used effectively
to judge and adjust the separation level. In previous reports
[18, 20-22], male sex, older age, benign and larger nodule,
wider surgery area, previous thyroid surgery, and other
comorbidities such as Graves disease and use of antic-
oagulant or antiplatelet medications were considered to be
major risk factors of postoperative hemorrhage and hema-
toma of OTS. We are the first to discuss this issue regarding
TET. From our study, once can conclude that age and
surgery with LCD were considered as individual risk factors
for postoperative bleeding; the rest of the factors had no
statistical difference, perhaps because (1) TET has strict
indication criterion, thus most patients had similar clinical
characteristics. For example, most patients subjected to TET
were young women and with rare comorbidities. (2) The
ratio of bleeding was very low, so extremely vast samples
were needed to make the differences statistically significant.

The only two risk factors found in our study with LCD
were age and surgery. Some reports found there was no
difference on risk of patients’ age in OTS. We considered
that young patients usually had looser and clearer tissue
space, which was important during building working space
in TET. Also, because the average age of patients in our
study was 33.92 years old, we selected age 35 as our
boundary. A wider surgery area, like that required with
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Fig. 2 Real-time observation
during blunt separation and
operation with our see-through
bar and trocar. a: correct level,
b: too superficial, c: too deep, d:
too deep. e: A seperated artery in
the main trocar area from
bleeding patient 5 during TET. f:
The same artery showed
bleeding during the re-
exploration

Fig. 3 The “suture compressed bandage” method using full-thickness
pure interrupted suture about 1 cm around the bleeding site with a
folding gauze compressed the bleeding area

LCD, results in a larger dissected area and wound surface,
so it is easy to understand that it acts as risk factor of
postoperative bleeding in previous OTS reports and in our
study. Although some cases require LCD, we usually
choose a breast/chest wall procedure, which is more con-
venient for visual monitoring of operation using a scope.
Also, in our study, extraction of the drainage tube caused
two patients to bleed. We recommend removing the drai-
nage tube gently to avoid vessel incision.

Something more important than risk factors for reducing
postoperative bleeding was strict hemostasis in TET, espe-
cially for the area in the anterior chest wall. Repeatedly
inserting the trocar and operation arms may cause tissue
damage of the chest area and make it easier to bleed. In our
experience, the bleeding of this area usually could be
stopped by ultrasonic shears. However, sometimes when the
bleeding is from the subcutaneous tissue at the anterior wall
of chest in the working space, it is seriously possibly to burn
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the skin with continuous hemostatic operation of ultrasonic
shears. We developed a “suture-compressed bandage”
method using full-thickness pure interrupted suture about
1 cm around the bleeding site with a folded gauze pad
compressed to the bleeding area (Fig. 3). The stitches can be
removed after 48 to 72 h if no more bleeding confirmed.
An expanded dissection area on the chest wall helps
reduce the risk of suffocation when bleeding because that
blood could be dispersed in the chest space rather than
aggregate in the neck to oppress the trachea. Taken in this
sense, postoperative bleeding with TET is less dangerous
than with OTS. The most common manifestation of
bleeding after TET was swelling on the chest wall and in the
neck. Thus careful observation was needed for early diag-
nosis and treatment, especially in the first 24 h after surgery.
In conclusion, postoperative hemorrhage and hematoma
formation with TET most often happened within 24 h after
surgery or extraction of the drainage tube. Older age and an
expanded surgical area may increase the risk of post-
operative bleeding. Strict hemostasis and advanced equip-
ment for monitoring the operation area may be useful in
reducing the ratio of hemorrhage. However, predicting
which kind of patients are at risk for the development of
bleeding after TET is generally difficult, and intense mon-
itoring is still necessary during the first 24 h after operation.
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