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Objective: To investigate the effects of different values of the body mass index (BMI) on

postoperative hemorrhage (PH) in thyroid cancer (TC) and its clinical management.

Methods: This retrospective cohort study selected 43 patients with hemorrhage after TC

surgery in 7413 cases. Patients were divided based on the BMI (kg/m2) into normal (24),

overweight group (24 ≤BMl<28) and obese (≥28) groups. Clinical and pathologic data,

bleeding cause, bleeding site, treatment and prognosis were assessed.

Results: BMI (P=0.038) is an independent risk factor for PH of TC, related to hypertension

(P=0.004) and coronary heart disease (P=0.001) in the three groups. Preoperative weight loss

was not noted (P=0.477). Hemorrhage in 60.47% of patients occurred between 4 h and 8

h after surgery. The higher the BMI, the longer was the operative time (≥1 h, 65.12%)

(P=0.017), which resulted in greater intraoperative blood loss (≥20 mL, 74.42%) (P=0.025),

postoperative hypoparathyroidism (P=0.015) and the probability of injury to the recurrent

laryngeal nerve (P=0.026). The main causes of bleeding were incomplete vascular ligation

(30.23%), severe postoperative cervical activity (16.28%) and long-term use of anticoagulant

drugs (11.63%). Overall survival at 5 years in the obese group was poor (P=0.015). Forty

patients (93.02%) underwent surgical exploration and hemostasis and two patients (4.65%)

underwent tracheotomy. All PH complications disappeared completely after active post-

operative treatment, and all patients were discharged from hospital.

Conclusion: Obesity is closely associated with PH in TC patients. Therefore, in obese

patients, active prevention preoperatively, complete hemostasis intraoperatively, early detec-

tion and timely treatment postoperatively are the key factors to reduce PH risk.
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Introduction
In recent years, with the increasing number of obese patients, the incidence of

thyroid cancer (TC) has been increasing rapidly worldwide, especially in China and

South Korea.1 Non-Communicable Diseases Risk Factor Collaboration2 published

a survey of 19.2 million people and showed that the prevalence of overweight and

obese adults had increased to ~40%. The same pattern of increase has fueled the

concern of several scholars3,4 with regard to the relationship between obesity and

TC. However, most relevant research has focused on the incidence and mechanism:

the effect of obesity on postoperative complications and survival has not been

reported.

As first-line treatment for TC, surgery is essential to improve the chance of cure.

However, with the increasing number of surgical procedures for TC, the increasing

number of postoperative complications has attracted attention.5,6 Due to the
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characteristics of a thyroid gland-rich blood supply, post-

operative hemorrhage (PH) is one of the main complica-

tions of TC surgery, and some patients may suffer from

dyspnea (or even asphyxia). Several deaths caused by PH

have been reported.7

Surgical procedures on obese patients can be challen-

ging with respect to separation of fat and exposure of the

region of interest; long duration of the procedure and

induction of anesthesia time; greater intraoperative bleed-

ing; obvious tissue swelling after surgery.

We assessed 43 patients with PH from 7413 TC cases

in the past 5 years. We examined the relationship between

obesity and PH between patients with different body mass

index (BMI) values, focusing particularly on the reason,

location and treatment for bleeding, as well as the outcome

of surgery. We wished to provide valuable data for pre-

operative assessment as well as intraoperative and post-

operative management strategies for the growing number

of obese people suffering from TC worldwide.

Patients and Methods
Ethical Approval of the Study Protocol
The study protocol was approved by the Ethics Committee

of the Affiliated Tumor Hospital of Zhengzhou University

(Zhengzhou, China).

Inclusion Criteria
We collected general information on the surgical proce-

dure, patient progress, and nursing records. If the patient

had one of the following features, he/she was judged to

have suffered PH: (i) rapid swelling under the skin, possi-

bly accompanied by rapid, difficult breathing; (ii) drainage

fluid >60 mL/h, and the drainage fluid was coagulable; (iii)

progressive swelling under the skin accompanied by sub-

cutaneous ecchymosis, possibly accompanied by breathing

difficulties; (iv) no swelling under the skin, progressive

dyspnea, and exclusion of bilateral recurrent laryngeal

nerve (RLN) injury.

General Information
We selected the data of 7413 patients with TC who under-

went surgical treatment of the head and neck at the

Affiliated Cancer Hospital of Zhengzhou University from

January 2010 to January 2015, contain age, sex, BMI,

diabetes mellitus, TC family history, radioactive radiation,

Iodized salt intake, Hashimoto’s Thyroiditis and so on,

which considered to be risk factors for TC.8,9 We found

43 patients who suffered PH. Clinical and pathology data,

the cause and site of PH, treatment, and 5-year survival of

the 43 patients were analyzed. All patients were followed

up at the same time interval. The BMI was based on the

clinical information obtained for each patient in his/her

medical notes. Based on the BMI (in kg/m2), these 43

patients were divided into “normal” (<24), “overweight”

(24 ≤BMI < 28) and “obese” (≥28) groups according to

BMI values for Chinese patients set by the World Health

Organization.10

Follow-Up
Each patient was reviewed regularly after surgery for ≥5
years. All patients were followed up to 1 November 2019

or had died by that time. Cases were reviewed every 3

months in the first year after surgery, every 6 months in

the second year, and annually from the third year. If dis-

comfort was felt during follow-up, patients could be seen

in outpatient clinics at any time. The DocLink™ database

and outpatient appointment follow-up were used to record

data at each time point. Data were checked twice indepen-

dently by two experienced head-and-neck surgeons to

ensure data accuracy. The general characteristics and clin-

ical data of the study cohort are shown in Tables 1 and 2.

Statistical Analyses
Data were analyzed using SPSS l7.0 (IBM, Armonk, NY,

USA). Differences between normal, overweight, and obese

groups were evaluated by the Kruskal–Wallis test. The

rank-sum test was carried out for comparison of group

pairs of continuous variables. Fisher’s exact or chi-

squared tests were undertaken for categorical variables.

P < 0.05 was considered significant.

Results
Among 7413 patients data collected in our study, 43 cases have

PH.BMI (P=0.038) is an independent risk factor for PHof TC,

different to age (P=0.641), sex (P=0.208), diabetes mellitus

(P=0.469), TC family history (P=0.491), radioactive radiation

(P=0.339), Iodized salt intake (P=0.534), Hashimoto’s

Thyroiditis (P=0.245), which initially considered to be risk

factors for TC8,9 (Table 1). Of the 43 PH patients enrolled, 21

were in the normal group (48.84%), 13 in the overweight group

(30.23%) and 9 in the obese group (20.93%) (Table 2). Among

them, 34 (79.07%) were female, 9 cases (20.93%) were male,

and the ratio of males:females was 1:3.7, which is slightly

higher to that reported in other studies.5,11
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The prevalence of hypertension (P=0.004) and coronary

heart disease (CHD) (P=0.001) was significantly different

between the three groups. Compared with patients in the

normal group, the overweight group and obese group did not

show weight loss after surgery, which is different to the situa-

tion after surgery for esophageal cancer, colorectal cancer and

other tumors closely related to digestion. Papillary carcinoma

accounted for 88.37% of cases, which is slightly lower than

that reported by other scholars.6,11 Two reasons that may

account for this difference could be the late enrolment of

patients and differences between the sexes. We found that

T3/T4 stage accounted for nine cases (20.93%) in the

T stage, M1 for six cases (13.95%) in the M stage, andⅢ/Ⅳ

for eight cases (18.60%) in the clinical stage, which are higher

than that reported in the literature.11,12 However, the pathology

type (P=0.842), T stage (0.488), N stage (0.722), M stage

(0.958), and clinical stage (0.919) did not show significant

differences, or indeed diabetes mellitus (0.071) (Table 2).

In 26 cases (60.47%), hemorrhage occurred between

4 h and 8 h after surgery. Regardless of the BMI group,

there were no significant differences between them

(P=0.095). However, hemorrhage within 4 h (P=0.039) and

after 8 h (P=0.012) each group was significantly different,

and this may have been because observation of PH in obese

patients early after surgery is difficult. The higher the BMI,

the longer was the surgical procedure (≥1 h, 65.12%)

(P=0.017), which resulted in greater intraoperative blood

loss (≥20 mL, 74.42%) (P=0.025) and a higher prevalence

of hypoparathyroidism (P=0.015) and RLN injury

(P=0.026). However, we found no significant difference in

Table 1 Univariate Analysis of Risk Factors in 7413 Patients with TC Open Operation

Risk Factors All (N=7413) PH (N=43) No PH (N=7370) χ2 P

Age (Years)

≥55 3187(42.99%) 20(46.51%) 3167(42.97%)

<55 4226(57.01%) 23(53.49%) 4203(57.03%) 0.217 0.641

Sex

Female 5762(77.73%) 30(69.77%) 5732(77.77%)

Male 1651(22.27%) 13(30.23%) 1638(22.23%) 1.583 0.208

BMI (kg/m2)

Obesity (BMI≥28) 1487(20.06%) 9(20.93%) 719(9.76%)

Overweight (24≤BMI<28) 3329(44.91%) 13(30.23%) 2144(29.08%)

Normal (<24) 2597(35.03%) 21(48.84%) 4507(61.15%) 6.517 0.038

Diabetes Mellitus

Yes 646(8.71%) 5(11.63%) 641(8.70%)

No 6767(91.29%) 38(88.37%) 6729(91.30%) 0.462 0.469

TC Family History

Yes 352(4.75%) 3(6.98%) 349(4.74%)

No 7061(95.25%) 40(93.02%) 7021(95.26%) 0.475 0.491

Radioactive Radiation

Yes 69(0.93%) 1(2.33%) 68(0.92%)

No 7344(99.07%) 42(97.67%) 7302(99.08%) 0.912 0.339

Hashimoto’s Thyroiditis

Yes 3483(46.99%) 24(55.81%) 3459(46.93%)

No 3930(53.01%) 19(44.19%) 3911(53.06%) 1.353 0.245

Hyperthyroidism

Yes 142(1.92%) 0(0%) 142(1.93%)

No 7271(98.08%) 43(100%) 7228(98.07%) 0.839 0.360

Iodized Salt Intake (g/day)

≥10 3798(51.23%) 20(46.51%) 3778(51.26%)

<10 3615(48.77%) 23(53.49%) 3592(48.74%) 0.386 0.534

Abbreviations: PH, postoperative hemorrhage; TC, thyroid cancer; BMI, body mass index.
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the prevalence of injury to the superior laryngeal nerve

(P=0.093) or additional radionuclide therapy after surgery

(P=0.383) in any group. During follow-up, OS at 5 years was

90.70%, and four deaths occurred (three of whomwere in the

obese group). The pathology of these deaths was undiffer-

entiated cancer (1 case), medullary thyroid cancer (1 case)

and papillary thyroid cancer (2 cases). The cause of death

was due to complications of advanced TC: two patients died

due to multiple-organ failure caused by systemic multiple-

organ failure; one died due to massive hemorrhage caused by

vascular invasion; one died of respiratory failure caused by

lung metastasis (Table 3).

With regard to PH causes, PH sites and treatment, we

adopted a paired-analysis of the three groups (Tables 4

and 5). Incomplete vascular ligation (i.e., absence of liga-

tion, loose ligation, or loss of ligation thread) accounted for

30.23% of PH causes. Severe postoperative cervical activ-

ity, such as nausea, vomiting and cough, was observed in

Table 2 General Characteristics and Clinical Data of 43 Patients with Hemorrhage After TC Surgery

Clinicopathological Variable All (N=43) Normal (N=21) Overweight (N=13) Obese (N=9) χ2 P

Age (Years)

≥55 19 (44.19%) 9 (42.86%) 5 (38.46%) 5 (55.56%)

<55 24 (55.81%) 12 (57.14%) 8 (61.54%) 4 (44.44%) 0.660 0.719

Sex

Female 34 (79.07%) 17 (80.95%) 10 (76.92%) 7 (77.78%)

Male 9 (20.93%) 4 (19.05%) 3 (23.07%) 2 (22.22%) 0.090 0.956

Hypertension

Yes 8 (18.60%) 1 (4.76%) 2 (15.38%) 5 (55.56%)

No 35 (81.40%) 20 (95.24%) 11 (84.62%) 4 (44.44%) 10.861 0.004

Weight Loss

Yes 2 (4.65%) 1 (4.76%) 0 (0.00%) 1 (11.11%)

No 41 (95.35%) 20 (95.24%) 13 (100.00%) 8 (88.89%) 1.482 0.477

Diabetes Mellitus

Yes 5 (11.63%) 1 (4.76%) 1 (7.69%) 3 (33.33%)

No 38 (88.37%) 20 (95.24%) 12 (92.31%) 6 (66.67%) 5.286 0.071

CHD

Yes 7 (16.28%) 1 (4.76%) 1 (7.69%) 5 (55.56%)

No 36 (83.72%) 20 (95.24%) 12 (92.31%) 4 (44.44%) 13.774 0.001

Pathology

PTC 38 (88.37%) 18 (85.71%) 12 (92.31%) 8 (88.89%)

Other 5 (11,63%) 3 (14.29%) 1 (7.69%) 1 (11.11%) 0.343 0.842

T Stage

T1/T2 34 (79.07%) 18 (85.71%) 10 (76.92%) 6 (66.67%)

T3/T4 9 (20.93%) 3 (14.29%) 3 (23.07%) 3 (33.33%) 1.433 0.488

N Stage

N0 14 (32.56%) 7 (33.33%) 5 (38.46%) 2 (22.22%)

N1 29 (67.44%) 14 (66.67%) 8 (61.54%) 7 (77.78%) 0.650 0.722

M Stage

M0 37 (86.05%) 18 (85.71%) 11 (84.62%) 8 (88.89%)

M1 6 (13.95%) 3 (14.29%) 2 (15.38%) 1 (11.11%) 0.085 0.958

Clinical Stage

Ⅰ/Ⅱ 35 (81.40%) 17 (80.95%) 11 (84.62%) 7 (77.78%)

Ⅲ/Ⅳ 8 (18.60%) 4 (19.05%) 2 (15.38%) 2 (22.22%) 0.170 0.919

Abbreviations: CHD, coronary heart disease; PTC, papillary thyroid carcinoma.
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16.28% of cases. Long-term use of anticoagulant drugs (e.g.,

aspirin) or coagulopathy accounted for 11.63% of cases

(mostly in the obese group, P=0.035) but a significant

difference between the overweight group and normal

group was not observed (P=0.724). Bleeding of the branch

of the RLN passing into the larynx was noted in 25.58% of

Table 3 Treatment and Outcome After TC Surgery

Treatment and Outcome Total (N=43) Normal (N=21) Overweight (N=13) Obese (N=9) χ2 P

Time of Bleeding (h)

Within 4 11 (25.58%) 9 (42.86%) 1 (7.69%) 1 (11.11%) 6.467 0.039

Between 4 and 8 26 (60.47%) 11 (52.38%) 11 (84.62%) 4 (44.44%) 4.712 0.095

After 8 6 (13.95%) 1 (9.52%) 1 (7 0.69%) 4 (44.44%) 8.871 0.012

Duration of Surgery (h)

≥1 28 (65.12%) 9 (42.86%) 11 (84.62%) 8 (88.89%)

<1 15 (34.88%) 12 (57.14%) 2 (15.38%) 1 (11.11%) 8.110 0.017

Intraoperative Blood Loss (mL)

≥20 29 (74.42%) 10 (47.62%) 11 (84.62%) 8 (88.89%)

<20 14 (25.58%) 11 (52.38%) 2 (15.38%) 1 (1 1.11%) 7.389 0.025

Lateral Neck Dissection

Yes 15 (34.88%) 7 (33.33%) 4 (30.77%) 4 (44.44%)

No 28 (65.12%) 14 (66.67%) 9 (69.23%) 5 (55.56%) 0.544 0.762

Other Complications

Hypoparathyroidism 9 (20.93%) 2 (19.04%) 2 (15,38%) 5 (55.56%) 8.412 0.015

RLN injury 7 (18.60%) 1 (9.52%) 2 (15.38%) 4 (44.44%) 7.290 0.026

SLN injury 4 (9.30%) 2 (19.04%) 1 (7.69%) 1 (11.11%) 0.076 0.963

Nuclide I131 Treatment

Yes 23 (53.49%) 12 (57.14%) 5 (38.46%) 6 (66.67%)

No 20 (46.51%) 9 (42.86%) 8 (61.54%) 3 (33.33%) 1.921 0.383

5-Year Overall Survival

Yes 39 (90.70%) 21 (100.00%) 12 (92.31%) 6 (66.67%)

No 4 (9.30%) 0 (0.00%) 1 (7.69%) 3 (33.33%) 8.354 0.015

Abbreviations: RLN, recurrent laryngeal nerve; SLN, superior laryngeal nerve.

Table 4 Statistical Analyses for 43 Cases of Hemorrhage After TC Surgery

Cause of Bleeding Total

(N=43)

Normal

(N=21)

Overweight

(N=13)

Obese

(N=9)

P

Operator Factors

Incomplete vascular ligation 13 8 2 3 a=0.803; b=0.157

Incomplete suture of the thyroid stump 3 1 1 1 a=0.523; b=0.723

Closure of energy device 4 2 1 1 a=0.834; b=0.916

Inappropriate drainage tube 2 1 1 0 a=0.724; b=0.249

Patient Factors

Taking anticoagulant drugs or coagulopathy 5 1 1 3 a=0.035; b=0.724

Huge tumor or secondary surgery 3 2 1 0 a=0.338; b=0.856

Severe postoperative cervical activity 7 3 2 2 a=0.593; b=0.929

Other Factors

Anesthesia for extubating 4 1 1 1 a=0.523; b=0.724

Improper position of drainage device 2 1 1 0 a=0.506; b=0.724

Aggressive removal of a drainage tube 1 1 0 0 a=0.506; b=0.424

Notes: Five patients-each had two reasons for postoperative hemorrhage. a: Obese group vs normal group; b: overweight group vs normal group.
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the patients, proportion of the anterior cervical vein and the

transverse carotid artery branch are second and third,

respectively.

Most of the 43 patients with PH were treated by explora-

tion and hemostasis in the operating room (55.81%). Two

patients (4.65%) were transferred to the operating room for

exploration and hemostasis after emergency tracheotomy on

the ward; PH in three cases (6.98%) was stopped after

application of local pressure, bandaging and hemostasis; 16

patients (37.21%) were attended to at the bedside for

exploration and hemostasis. Eight patients with PH in the

obese group underwent hemostasis in the operating room

that was related directly to the difficulty of exploration at the

bedside. PH disappeared completely after active treatment,

and all patients were discharged from hospital.

Discussion
In obese patients, exposure of the surgical field is challen-

ging, and the requirements for preoperative evaluation and

postoperative care are also greater. According to Smith

and Coughlin5 and Materazzi et al,6 the probability of

bleeding after thyroid surgery is 0.1–0.8%, similar to the

data in our study 0.58% (43/7413). We also found that 26

(60.47%) patients developed hemorrhage between 4 h and

8 h after surgery, findings that are also consistent with the

observations of Smith and Coughlin5 and Materazzi et al,6

who found that PH occurred within 12 h.

The most important sequela of hemorrhage after TC

surgery is not excessive blood loss, but suffocation due to

tracheal compression caused by bleeding in the surgical

field. Hence, active prevention preoperatively, complete

hemostasis intraoperatively, early detection and timely treat-

ment postoperatively are the key factors to reduce PH risk.

In the present study, two patients with PH had dyspnea,

and oxygen saturation in blood continued to decline; after

emergency tracheotomy at the bedside, and timely hemos-

tasis in the operating room, their lives were saved. OS at 5

years for the three groups was 90.70%, slightly lower than

that reported by Liu et al13 and Farooq et al.14,15 This

difference may have been due to the late stage of enrol-

ment, older age and other systemic diseases.

Hypertension and CHD were independent risk factors

for hemorrhage after TC surgery. Obese patients carry

a higher risk of hypertension and CHD than their younger

counterparts. Poor control of hypertension in some patients

led to large fluctuations of blood pressure after the induc-

tion of general anesthesia. Some CHD patients had been

taking anticoagulants (e.g., aspirin) for a long time

Table 5 Statistical Analyses of Bleeding Sites and Treatment Methods for 43 TC Patients

Bleeding Site/Treatment Total

(N=43)

Normal

(N=21)

Overweight

(N=13)

Obese

(N=9)

P

Bleeding Site

RLN into the larynx 11 4 3 4 a=0.149; b=0.777

Anterior cervical vein 6 3 2 1 a=0.815; b=0.929

TPM nourishing vein 2 0 1 1 a=0.012; b=0.197

Branch of the internal jugular vein 5 2 2 1 a=0.893; b=0.606

Branch of the transverse cervical artery 6 1 2 3 a=0.035; b=0.289

Thyroid stump 4 2 1 1 a=0.893; b=0.856

Skin edge or subcutaneous 3 1 1 1 a=0.523; b=0.724

Diffuse bleeding 5 0 1 4 a=0.001; b=0.197

Upper and lower branches of the thyroid artery 2 1 1 0 a=0.506; b=0.724

Branch vessel of the upper thymus gland 3 1 0 2 a=0.144; b=0.424

Roots of the cervical plexus 2 1 1 0 a=0.506; b=0.724

Broken ends of muscles 2 0 1 1 a=0.120; b=0.197

Upper side of neck (lymph node division-2B) 2 1 0 1 a=0.523; b=0.424

Processing Method

Local compression plus hemostasis 3 1 1 1 a=0.523; b=0.724

Bedside hemostasis exploration 16 10 4 2 a=0.563; b=0.924

Hemostasis in the operating room 24 8 8 8 a=0.011; b=0.183

Tracheotomy 2 1 0 1 a=0.523; b=0.424

Notes: Ten patients-each had two reasons. a: Obese group vs normal group; b: overweight group vs normal group.

Abbreviations: TPM, thoracic papillary muscle; RLN, recurrent laryngeal nerve.
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(although these drugs had been stopped before surgery) or

low-molecular-weight heparin, and some patients had dif-

fuse bleeding, particularly in the surgical area. A low BMI,

short operative time, low bleeding volume, and low pre-

valence of hypoparathyroidism and RLN injury were

noted, similar to the findings of Materazzi et al6 and

Farooq et al.15

The cause and location of bleeding in some patients

overlapped (Table 4). The main reason was inappropriate

actions by the surgeon (51.16%), especially with regard to

blood vessels. Postoperatively, bleeding from large blood

vessels is rare but, if it does occur, it is mainly because the

ligation is not tight or high pressure has caused the ligature

to fall off. Similar to the viewpoints of several

scholars,12,15,16 we found only one case of bleeding in

the upper thyroid artery. For PH accompanied by other

disorders (coagulation dysfunction, Hashimoto’s thyroidi-

tis), the suture may not be tight and application of heat-

based instruments to stop bleeding may not be

thorough.17,18 The main patient factors were postoperative

nausea, vomiting, coughing and sneezing, which resulted

in increased venous return. Most of these problems can be

avoided by adequate hemostasis intraoperatively, and

active prevention using antiemetics during anesthesia and

postoperatively. Some scholars5,11,13 have summarized the

high-risk factors of hemorrhage after thyroidectomy as use

of antithrombotic drugs, advanced age, hyperthyroidism,

and neck dissection, all of which can be minimized.

Intraoperative management of obese patients can differ.

We suggest that the length of the first incision should not

be too short. Also, tissue separation should be achieved

under direct vision when opening the white line of the

neck under the subcutaneous area. Especially when the

upper and lower ends of the white line appear, the

branches of the anterior jugular vein should be ligated in

time. When closing white lines, the lowest end should be

kept at 1–1.5 cm without suturing to prevent bleeding in

the thyroid area. This strategy is not only convenient for

observing subcutaneous swelling but also delays the time

of dyspnea caused by bleeding, which creates the condi-

tions for exploration and hemostasis. The two patients who

underwent tracheotomy were obese but did not have sub-

cutaneous swelling. In both patients, the first symptom was

dyspnea. Open exploration revealed that the white line was

completely sutured, resulting in hemorrhage in the thyroid

area, no drainage to subcutaneous tissue, and the missed

possibility of early detection.

The site that bled most readily was a branch of the LRN

into the larynx (Table 5). This phenomenon may have been

for three main reasons. First, exposure of this site under direct

vision is challenging, especially in obese patients. Second,

this branch vessel is mostly convoluted and readily missed

during ligation. Third, injury to the RLN is a major concern

because of its close proximity. We found significant differ-

ences between obese and normal groups in terms of the

nourishing vein of thoracic papillary muscles (TPMs),

branch of the transverse carotid artery, and diffuse hemor-

rhage, but no significant differences between overweight and

normal groups (Table 5). Hemorrhage of the superficial

anterior cervical vein was due mainly to injury during the

separation of subcutaneous tissue. Hemorrhage in the nour-

ishing vein of the TPMs, branch of the transverse cervical

artery, thyroid stump, branch vessel of the upper thymus,

roots of the cervical plexus, and broken ends of muscles was

caused by incomplete locking of energy devices17,18 or

absence of ligation. The branch of the internal jugular vein

being located at the junction of 2–3 areas, or the position of

the external jugular vein into the internal jugular vein being

too high (especially if lymph-node dissection was underta-

ken) were other causes of PH. Surprisingly, bleeding could

be caused by negative-pressure suction, especially if

a drainage tube was placed at the broken end of a closed

blood vessel or skin edge. Two cases of bleeding occurred

due to this reason, and it was stopped by adjusting the

position of the drainage tube.

Two methods can be used to deal with bleeding in

patients with different BMI values (Table 5). The first

choice is conservative treatment. If blood flow is slow, or

blood flows out intermittently, and the patient does not

have obvious dyspnea, local pain or dysphagia, temporary

conservative treatment can be adopted (e.g., intravenous

injection of hemostatic drugs, fluid infusion, application of

local pressure, strengthening drainage). Vital signs (espe-

cially oxygen saturation and respiration rate) should be

observed closely. Three patients received conservative

treatment and achieved good results, similar to the report

by Farooq et al.15 The second method is exploration and

hemostasis. If the BMI is >28 kg/m2, or obvious swelling

or dyspnea are present, open exploration and hemostasis

should be instigated immediately: delay will lead to further

deterioration. We suggest aseptic hemostasis in the operat-

ing room. However, in an emergency, bedside exploration

can be carried out, and the white-line suture must be

opened to remove blood clots in the thyroid area. If dys-

pnea has not been relieved or three concave signs have
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been aggravated, tracheal intubation or tracheotomy

should be done immediately to keep the respiratory tract

open. If it is too late to intubate, tracheotomy can be

undertaken directly.5,13,15,19 Two patients underwent bed-

side tracheotomy and were then transferred to the operat-

ing room for hemostasis. Special attention should be paid

to full closure around tracheal fistulae to prevent negative-

pressure air leakage, especially in obese patients.

Conclusions
Obesity is closely associated with PH in TC patients.

Therefore, in obese patients, active prevention preopera-

tively, complete hemostasis intraoperatively, early detec-

tion and timely treatment postoperatively are the key

factors to reduce PH risk.
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