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Introduction

Thyroid surgery is frequently performed in the fields of
otolaryngology and head and neck surgery, and many
patients undergo thyroid surgery in general as well as
specialized hospitals.1 Some reports have evaluated postop-
erative bleeding as a postoperative complication of thyroid
surgery, including cases requiring tracheostomy and cases
resulting in mortality.2 While the mechanism by which
postoperative bleeding causes airway obstruction remains
largely unclear,3 hematoma-induced narrowing of the air-
way and edema of the larynx are presumably responsible for
dyspnea, considering that thyroid surgery involves maneu-
vers in the vicinity of the trachea. Furthermore, postopera-
tive bleeding must be detected promptly because airway
obstruction can be aggravated rapidly.4 Therefore, we
reviewed cases in which postoperative bleeding occurred

after thyroid surgery to identify risk factors, including key
signs/symptoms that led to the detection of bleeding.

Patients and Methods

Informed consent was obtained from all patients and this
study was conducted with the approval of the ethics com-
mittee of Osaka Medical College. Among 643 patients who
underwent thyroid surgery at our department between
January 1999 and December 2019 (344 patients with benign
tumors or nodules and 299 with malignant tumors), post-
operative bleeding occurred in 16 patients (2.5%). Patients
whose surgical wounds needed to be reopened were consid-
ered as having postoperative bleeding. Of the 643 cases, 323
in and after 2012 with detailed data were reviewed, and
postoperative bleeding was found to have occurred in 11
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Abstract Postoperative bleeding after thyroid surgery is a life-threatening complication. The aim
of this study was to identify risk factors for postoperative bleeding. Themedical records
of 323 consecutive patients who underwent thyroid surgery between 2012 and 2019 at
our hospital were reviewed. Bleeding occurred in 11 of the 323 patients (3.4%). Our
analysis revealed no associations of the age, sex, tumor characteristics, or operative
factors with the risk of postoperative bleeding. Most patients had symptoms/signs of
bleeding, such as cervical swelling, pain/tenderness, and respiratory disturbance. In 5
of the 11 patients who developed postoperative bleeding, the aforementioned
symptoms/signs were detected by the attending nurse. Careful observation for up
to 24 hours is recommended for early detection of the signs/symptoms of bleeding in
patients undergoing thyroid surgery, not only by the surgeon but also by the rest of the
care team, including other doctors and nurses attending on the patient.
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cases (3.4%). The following data of the 323 patients (11 with
postoperative bleeding and 312 without postoperative
bleeding) were collected for evaluation: age, sex, body
mass index (BMI), maximum tumor diameter, histopatholo-
gy (benign or malignant), operated side, operation duration,
and amount of intraoperative bleeding. For 11 patients with
postoperative bleeding, the following data were collected for
evaluation: time between completion of surgery and detec-
tion of bleeding, signs of postoperative bleeding, the person
who detected the bleeding, symptoms/findings, whether the
surgical wound was reopened in the ward, laryngeal find-
ings, whether tracheostomy was performed, and the bleed-
ing site. Therefore, changes in the drainage volume over time
were also assessed in 11 patients with postoperative bleed-
ing. One and two drains (10 Fr) were placed in patients who
underwent hemithyroidectomy and total thyroidectomy,
respectively. As a general rule, the drains were removed
when the drainage volume reduced to 10mL/day or less
postoperatively.

For statistical analysis, Fisher’s exact test was used for
comparisons of sex, benign/malignant tumor, and operated
side and Student’s t-test was used for comparisons of age,
BMI, maximum tumor diameter, operation duration, amount
of intraoperative bleeding, and drainage volume. The signif-
icance level was 0.05.

Results

In the 323 patients, comparisons were made between 11
patients with postoperative bleeding and 312 patients with-
out postoperative bleeding. No significant differences be-
tween the two groups were found in terms of age, sex, BMI,
maximum tumor diameter, and histopathological type. No
significant differences between the two groups were also
found in terms of operative factors, that is, operated side,
operation duration, and amount of intraoperative bleeding
(►Table 1).

The course of postoperative bleeding and changes in
drainage volume over time were evaluated in 11 patients

with postoperative bleeding (►Fig. 1 and ►Table 2). The
drainage volume increased rapidly in some cases, whereas it
increased gradually in other cases, including the two patients
who underwent hemostasis more than 24hours postopera-
tively. Postoperative bleeding was detected within 6hours
postoperatively in four cases and within approximately
12hours postoperatively in six cases; these data indicate
that postoperative bleeding was found on the day of surgery
in 64% of the cases. The most common symptoms/findings of
bleeding included anterior cervical swelling, observed in all
the 11 cases; pain (spontaneous pain and tenderness), ob-
served in 7 cases; skin discoloration, observed in 3 cases; and
bleeding from thewound, observed in3 cases. Thepersonwho
detected thebleeding symptoms/signswasanurse in sixcases,
a doctor in two cases, and the patient in three cases. All 11
patients underwent hemostasis under general anesthesia; the
bleeding site was identified in nine patients and remained
unknown in two patients. Bleeding occurred most commonly
fromvenules at themarginof theanteriorcervicalmuscle (four
cases) and less commonly from small bloodvessels around the
recurrent laryngeal nerve (four cases, including three cases of
venous bleeding and one case of arterial bleeding) and as
oozing from connective tissue and other sites (two cases).
There were no patients in whom bleeding occurred from the
anterior jugular vein lying superior to the anterior cervical
muscle. Before hemostasis, laryngeal edemawas noted in one
patient, and no patients had a submucosal hematoma. In
addition to hemostasis, tracheostomy was conducted in two
patients (►Table 2).

The median drainage volume over 10hours postopera-
tively in the patients with postoperative bleeding (45mL
[19–72mL]) was significantly larger than that in the patients
without postoperative bleeding (24mL [3–88mL])
(p¼0.0049) (data not shown).

Discussion

Hematomas associatedwith postoperative bleeding can cause
critical airway obstruction and represent one of the most

Table 1 Comparison of various factors between patients with (11 patients) and without (312 patients) postoperative bleeding

With postoperative
bleeding (11 patients)

Without postoperative
bleeding (312 patients)

p-Value

Age (y) 58 (18–80) 65 (22–91) 0.623

Sex (male:female) 4:7 86:226 0.499

Body mass index 23.0 (16.9–34.9) 22.5 (17.6–26.0) 0.248

Maximum tumor diameter (mm) 23.5 (4–102) 25 (7–25) 0.590

Benign:malignant 3:8 98:214 1

Operated side (right:left:both) 8:3:0 138:148:26 0.132

Operation duration (min) 104 (50–247) 109 (50–145) 0.789

Amount of intraoperative bleeding (mL) 20 (5–90) 10 (10–45) 0.413

Notes: Student’s t-test was used for comparisons of age, body mass index, tumor diameter, operation duration, and amount of intraoperative
bleeding.
Fisher’s exact test was used for comparisons of sex, benign/malignant tumors, and operated side.
All values are presented as medians.
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important complications after thyroid surgery. According to a
meta-analysis of 25 studies, the incidence of hematomas
associated with postoperative bleeding was 6,277 of 424,563
cases (1.5%).5 A study based on the DPC (Diagnosis Procedure
Combination) database in Japan reported that 1,123 of 51,967
cases (2.2%) of hematomas required tracheostomy/tracheal
intubation after surgery or repeat surgery, including 559 cases
(1.1%) requiring tracheostomy/tracheal intubation only and
564 cases (1.1%) requiring surgical removal of hematoma, and
the incidence of postoperative bleeding in thyroid-specialized
hospitalswas1.3%.2The incidenceofpostoperativebleeding in
this study was 3.4%, which was slightly higher than the
reported rate in Japan. The incidence is likely to vary depend-
ingon thedefinitionofpostoperativebleeding andhematoma;
in this study, patients who underwent wound reopening
followed by hematoma removal or hemostasis were consid-
ered to have developed postoperative bleeding.

In terms of factors associatedwith postoperativebleeding,
Osaku et al6 reported that postoperative bleeding was sig-
nificantly more common in men, but no significant differ-
ences were found for other factors, including age, BMI,
surgical procedure, and operation duration. Promberger
et al7 also reported that postoperative bleeding was signifi-
cantly more common inmen.While no significant difference
between the sexes were found in this study, generally,
greater thickness and more developed neck muscle in men
may be related to a higher rate of postoperative bleeding.

The respiratory status is not impaired until the severity of
airway stenosis attains a certain level, beyond which the
respiratory status rapidly deteriorates into suffocation.8 The
most important measure in case of wound bleeding after
thyroid surgery is to avoid the risk of airway stenosis. If

postoperative bleeding is severe, the patient has a short neck,
or the patient is obese, tracheostomy may be necessary in
addition to hemostasis from the perspective of safety man-
agement, although there are no clear criteria to determine
the necessity of tracheostomy in addition to hemostasis. In
this study, tracheostomy was not conducted in four of six
cases in which wound reopening in the ward was required.
While airway stenosis did not occur, this issue remains to be
addressed as a response to airway emergencies associated
with postoperative bleeding.

The possible mechanisms underlying airway obstruction
owing to postoperative bleeding and hematoma include
extratracheal pressure exerted by hematomas, cervical
swelling and laryngeal edema because of venous and lym-
phatic congestion, and resulting recurrent laryngeal nerve
paralysis.3 These mechanisms are likely to aggravate airway
obstruction by interacting with each other intricately; how-
ever, a report did not observe direct compression to the
trachea.9 Given the fact that laryngoscopic findings of hema-
tomas occurring at the wound after thyroid surgery often
include swelling and edemamainly in the arytenoid region, a
likely mechanism is that hematoma-induced anomalous
venous drainage causes edema of the larynx.

While a studymentionedthat thewoundwasopened in the
wardafter airwayobstruction,10atourdepartment,we reopen
wounds in the operating room in principle. Wound reopening
operations in the operating room have advantages, including
the availabilityof a full lineupof instruments and facilities that
ensure successful hematoma removal and hemostasis, more
reliable respiratory management, and tracheostomy when
needed, in a fully controlled manner. However, dyspnea can
be further exacerbated while the patient is moved to the

Fig. 1 Changes in the drainage volume over time in 11 patients who developed postoperative bleeding. The drainage volume did not drastically
change immediately before postoperative bleeding.
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operating room. In such cases, the wound is opened before a
doctor accompanies the patient to the operating room.

Postoperative bleeding or hematoma is reportedly
detected within 6hours after wound closure in 43 to 80%
of cases andwithin 24 hours after wound closure in 80 to 97%
of cases.7,11,12 In this article, the detection was within
24 hours in 8 of the 11 cases. Wound observation is essential
for the early detection of bleeding signs, and it is desirable to
observe the wound frequently, particularly within 24hours
after surgery. Cooperation with nurses is essential to detect

bleeding signs, such as an increased drainage volume and
patients’ complaints (e.g., pain). In three cases in which
hemostasis was conductedmore than 24hours after surgery,
the drainage volume did not increase sharply after 24 hours.
In these cases, bleeding is likely to have occurred on the day
of surgery rather than more than 24hours after surgery;
after the bleeding was temporarily stopped through hemo-
static actions of coagulation and cervical compression,
symptoms and signs of hematoma as well as bleeding
emerged more than 24hours after surgery.

Table 2 Eleven patients who developed postoperative bleeding

Case
number

Time after
completion
of surgery
(h:min)

Detected
by

Symptom or sign Wound
reopening
in the
warda

Laryngeal
finding
(edema)b

Bleeding site Tracheostomyc

1 2:36 Doctor Swelling � Multisite oozing �
2 4:29 Nurse Discoloration, swelling,

and spontaneous pain
� Venules (site of

penetration of the
recurrent laryngeal
nerve into the larynx)

�

3 4:33 Nurse Bleeding from drain
insertion site and
swelling

� � Venules (sternohyoid
muscle)

�

4 4:45 Nurse Discoloration, swelling,
and bleeding from
suture site

þ Unknown �

5 6:04 Doctor Swelling, hoarseness,
and spontaneous pain

� � Venules (margin of
sternothyroid muscle,
site of penetration of
the right recurrent
laryngeal nerve into the
larynx, and surface of
sternohyoid muscle)

�

6 10:42 Nurse Swelling, discoloration,
and tenderness

� � Venules
(sternocleidomastoid
muscle, anterior surface
of thyroid cartilage, and
omohyoid muscle)

�

7 12:13 Nurse Swelling and
spontaneous pain

� � Oozing at drain
insertion site and
venules (site of
penetration of the
recurrent laryngeal
nerve into the larynx)

�

8 19:37 Nurse Swelling and
spontaneous pain

� � Unknown �

9 42:39 Patient Feeling of dyspnea and
swelling

� � Artery lying alongside
the recurrent laryngeal
nerve

�

10 51:06 Patient Spontaneous pain,
swelling, and bleeding
from drain insertion site

� Venules (surface of
anterior cervical
muscle)

�

11 90:09 Patient Spontaneous pain and
swelling

� Venules (surface of
anterior cervical
muscle)

�

aThe circles indicate that the patient was provided emergency treatment of wounds reopening in the ward.
bThe plus symbol indicates that the patient developed laryngeal edema and the minus symbols indicate that they did not develop one.
cThe circles indicate that the patient was given a tracheostomy and the multiplication symbols indicate that a tracheostomy was not performed.
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Our ward is specialized in otolaryngology as well as head
and neck surgery, and the ward staff members have training
sessions for postoperative bleeding after neck surgery, in-
cluding thyroid surgery. Postoperative bleeding could be
detected early in many cases through effective cooperation
with nurses, and no patient who underwent cervical surgery
at our department has died frompostoperative bleeding thus
far. The early detection of postoperative bleeding in thyroid-
specialized hospitals has been attributed to the involvement
of highly trained medical staff.6

We place a drainage tube in all patients during thyroid
surgery, and the drain is removed the day after the daily
drainage volume has decreased to 10mL or less after
surgery. In patients with uneventful courses after thyroid
lobectomy with isthmectomy, the median number of days
to drain removal was 4 days (2–9 days). After postoperative
bleeding has occurred, the drainage volume can increase
sharply or decrease due to obstruction. In this study, no
drastic changes in the drainage volume were noted. The
drainage volume over 10hours after surgery in patients
with postoperative bleeding was significantly greater than
that in patients without postoperative bleeding. Therefore,
patients whose drainage volume is large immediately after
surgery require careful monitoring; it is desirable to ensure
that negative pressure is applied to the drain, particularly
within 12hours after surgery, and to check the drainage
volume every 1 to 2hours if possible. However, caution
should be exercised because the drainage volume in
patients with postoperative bleeding does not always in-
crease and can substantially decrease when clots block the
drain. Attention should be paid to the properties of drain-
age, in addition to the volume of drainage, because the
drainage is expected to become bloody when postoperative
bleeding occurs. Besides symptoms and signs listed
in ►Table 2, findings associated with respiratory distur-
bance, including respiratory rate, pulse, oxygen saturation,
and inspiratory noise, are also useful as observation items
for early detection.8,13 Additionally, blood pressure must be
measured frequently because hypertension has been
reported as a risk factor for bleeding.14 When swelling
cannot be definitely diagnosed as hematoma, it is essential
to remove a suture or two without hesitation and confirm
the presence or absence of hematoma. Laryngoscopic ob-
servation is necessary in cases where hematoma is con-
firmed and the patient complains of respiratory difficulty.
Because all these observations and procedures are difficult
to be conducted independently by doctors, team medical
care is critically important, and team members should
establish a shared awareness of measures against emergen-
cies, such as postoperative bleeding.

Conclusion

Observation of wounds to check for bleeding signs and
patient-reported subjective symptoms as well as monitoring
the drainage volume are essential for early detection of
postoperative bleeding after thyroid surgery, and medical
care by teams of doctors and nurses is important.
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