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Purpose: The aim of this study was to compare a negative pressure drain with a 
natural drain in order to determine whether a negative pressure drainage tube 
causes an increase in the drainage volume. Materials and Methods: Sixty-two 
patients who underwent total thyroidectomy for papillary thyroid carcinoma 
(PTC) were enrolled in the study between March 2010 and August 2010 at 
Gyeongsang National University Hospital. The patients were prospectively and 
randomly assigned to two groups, a negative pressure drainage group (n=32) and 
natural drainage group (n=30). Every 3 hours, the volume of drainage was 
checked in the two groups until the tube was removed. Results: The amount of 
drainage during the first 24 hours postoperatively was 41.68±3.93 mL in the nega-
tive drain group and 25.3±2.68 mL in the natural drain group (p<0.001). After 24 
additional hours, the negative drain group was 35.19±4.26 mL and natural drain 
groups 21.53±2.90 mL (p<0.001). However, the drainage at postoperative day 3 
was not statistically different between the two groups. In addition, the vocal cord 
palsy and temporary and permanent hypocalcemia were not different between the 
two groups. Conclusion: These results indicate that a negative pressure drain may 
increase the amount of drainage during the first 24-48 hours postoperatively. 
Therefore, it is not necessary to place a closed suction drain when only a total thy-
roidectomy is done.

Key Words:   Total thyroidectomy, drainage, papillary thyroid carcinoma

INTRODUCTION

With an improvement of surgical instruments1 and development of anti-hemor-
rhagic sprays for surgical areas,2 attempts have been made to avoid the insertion of 
a drainage tube after a total thyroidectomy. However, concerns about the safety 
and risks of not inserting a drainage tube have made this a controversial procedure 
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clinic with thyroid papillary carcinoma were enrolled in 
this study (Fig. 1). 

The inclusion criteria were patients older than 20 years of 
age diagnosed with papillary thyroid carcinoma or suspicious 
papillary thyroid carcinoma by a preoperative fine needle as-
piration test and confirmed by a postoperative pathologic di-
agnosis. The long axis of papillary thyroid carcinoma had 
to be shorter than 1 cm measured by ultrasonography, and 
all the enrolled patients provided written informed consent 
to enroll in the study.

The exclusion criteria included the presence of any of the 
following: history of head and neck malignancy, history of 
radiation therapy in the head and neck area, drugs affecting 
thyroid function, and thyroiditis detected by presurgical tests 
that may affect drainage. Of the 149 patients, 87 did not meet 
the eligibility criteria and were excluded from the study. 

Ultimately, 62 patients who had undergone a total thy-
roidectomy performed by a single surgeon were included in 
the study. The patients whose hemostasis procedure in the 
thyroid resection area was completed were divided into two 
groups: 32 patients in the natural drainage group and 30 pa-
tients in the negative pressure drainage group. Selection 
was made by surgical coordinators, using a random number 
table, and a single blind procedure. The patients’ age, gen-
der, tumor size, and thyroid size were not statistically dif-

for many years.3-8 In general, there are several advantages 
to placing a negative suction drain after a thyroidectomy: 
the dead space that develops after surgery is reduced, repo-
sitioning of the flaps is facilitated, and the recovery of the 
patient is faster.9-11 The insertion of a drainage tube is also 
recommended since hematomas or seromas may develop 
after surgery, although the incidence of early hemorrhage is 
as low as approximately 0.3 to 1.0%.

Another pertinent factor regarding the insertion of a drain-
age tube is the timing of the removal of a closed suction 
drain inserted after surgery, which becomes important in 
determining the hospitalization period. If a drainage tube is 
not inserted, the hospitalization period could be shortened, 
and the discomfort of patients due to the insertion and re-
moval of the tube is reduced.12 

However, seromas or hematomas could be formed, and 
aspiration or compression treatments are required in pa-
tients when drainage tubes were not inserted. In fact, it has 
been reported that seromas or hematomas develop in 4 out 
of 37 patients (10.8%) in whom a drainage tube was not in-
serted after total thyroidectomy with central neck dissec-
tion, and that all of them required aspiration and compres-
sion treatment.4 On the other hand, increased scarring and 
infection due to the drainage tubes themselves have been 
reported. Thus, the effectiveness of inserting a drainage 
tube remains controversial.3

With a recent development of several surgical instruments, 
numerous surgeons have become interested in having no 
drainage after thyroid surgery. However, studies to date have 
been limited because the volume that drains spontaneously 
after surgery could not be predicted. Thus, no drain thyroid 
surgery has been performed on the basis of personal experi-
ence of surgeons.

In this study, we measured drainage volume every 3 hours 
after surgery in patients who received total thyroidectomy 
without central neck dissection for papillary thyroid carci-
noma in order to assess whether a negative pressure drain-
age tube increases the drainage volume.  

MATERIALS AND METHODS
　　　

The protocol for this prospective clinical study was approved 
by the Institutional Review Board (GNUHIRB-2010-023), 
Gyeongsang National Medical School, Jinju, Korea. A study 
flowchart is shown in Fig. 1. From May 2009 to August 
2010, 149 consecutive patients who visited our outpatient Fig. 1. Enrollment and analysis of patients.

Assessed for eligibility (149 patient with papillary thyroid carcinoma)

Assessed for eligibility (115 patient with papillary thyroid carcinoma)

Assessed for eligibility (109 patient with papillary thyroid carcinoma)

Assessed for eligibility (69 pts with papillary thyroid carcinoma)

Analysis: 62 pts with total thyroidectomy of the effect of negative 
pressure drain and natural drain

Excluded (34 patient: history & medication)

Excluded (6 patient: hemi-thyroidectomy)

Excluded (40 patients: neck dissection)

Excluded (7 patients: desire to withdraw)
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two groups were identical. The drainage tube was removed 
when 24-hour drainage volume was less than 20 mL for 2 
consecutive days. Patients without medical problems were 
discharged on the day of removal of the drainage tubes or 
the next day. The drainage volumes of the natural two 
groups (measured every 3 hours) as well as total drainage 
volumes for initial 24, 48, and 72 hours postoperatively were 
analyzed with the paired t-test method using SPSS version 
18.0. (SPSS Inc., Chicago, IL, USA). A p value <0.05 was 
considered to be statistically significant. 

 

RESULTS
 

The use of a negative pressure drainage tube significantly 
increased the initial drainage volume after a thyroidectomy 
(Figs. 2 and 3). In the negative pressure drainage group, the 
drainage volume measured every 3 hours was shown to be 
larger than that of the natural drainage group (Fig. 2). Dur-
ing the initial 24 hours from the time of completion of sur-
gery, the drainage volume in the negative pressure drainage 
group was 41.68±3.93 mL, and that in the natural drainage 
group was 25.3±2.68 mL, which was 40.1% smaller with a 
statistically significant difference (p<0.001). The sum of the 

ferent between the two groups (Table 1). The thyroid size 
was determined by weighing surgically extracted specimen 
prior to fixation in formalin. At the time of thyroid surgery, 
identical surgical instruments, including a general electro-
cautery, were used, however, Harmonic scalpels and post-
surgical fibrin sealants were not used. We separately ligated 
the branches of the upper thyroid artery and middle thyroid 
vein. Furthermore, hemostasis of other small blood vessels 
was achieved with bipolar electrocautery. After completion 
of the hemostasis and irrigation procedure, a Jackson-Pratt 
drain (Sewoon Medical Co., Cheonan, Korea) with a 7 mm 
lumen was inserted and connected to a 100 mL drainage tube 
(Evacuator Barovac, 100 mL, Sewoon Medical Co., Cheon-
an, Korea) prior to the completion of the surgery in both 
groups. After sequentially suturing the strap muscle, subcu-
taneous tissues, and the skin, all wound drainage was col-
lected in a drainage bag. The drainage tube of the natural 
drainage group was clamped with forceps and the volume 
was measured every 3 hours by loosening the forceps for 1 
minute. For the negative pressure drainage group, drainage 
tubes were inserted by the method identical to that of the 
natural drainage group, and the suction tube was clamped 
with forceps for 1 minute and the drainage volume was 
measured every 3 hours. The rest of the treatments for the 

Table 1. Characteristics of Study Groups
  Natural drain group (n=30) Negative drain group (n=32) p value

Gender 0.34
    Male   3   5
    Female 27 27
Age (yrs)
    Mean (range) 52.1 (25-75) 54.2 (28-73) 0.66
Mean±SD
    Tumor (cm)   1.65±0.22   1.22±0.40 0.71
    Tumor volume (mg) 22.60±6.77 22.41±4.55 0.39

Fig. 2. The amount of surgical wound drainage was compared at every 3 
hours between a natural drain group (n=30) and a negative drain group 
(n=32) of patients who received total thyroidectomy. The amount of drain-
age during the postoperative every 3 hours significantly increased in a 
negative drain group within first 24 hour (*p<0.05, independent t-test).

Fig. 3. The amount of surgical wound drainage was compared at every 24 
hours between a natural drain group (n=30) and a negative drain group 
(n=32) of patients who received total thyroidectomy. The amount of drain-
age during the first and second 24 hours significantly increased in a nega-
tive drain group (*p<0.05, Student t-test).
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creases the discomfort of patients and their guardians. 
Nonetheless, the installation of drainage tubes after thy-

roid surgery is still controversial. Ardito, et al.12 stated the 
necessity of conventional installation of thyroid drainage 
tubes after analyzing surgical findings of 1000 cases of thy-
roid surgery. In contrast, Ariyanayagam, et al.14 retrospec-
tively analyzed the outcomes of 250 cases of thyroid surgery 
in which drainage tubes were not installed, and recommend-
ed that the placement of drainage tubes was not required. 
Pothier15 performed meta-analyses and reported that after 
thyroid surgery, the development of early or late hemato-
mas or seromas in the neck was not different between drain-
age and no drainage groups. The results showed that the in-
cidence of complications between drainage and no drainage 
groups was not statistically different, nor was it between the 
drainage group with suction drainage tubes and the group 
with Penrose drainage tubes.3 Numerous studies have fo-
cused on the installation of drainage tubes after thyroid sur-
gery, but none has yet reported drainage volumes under 
conditions without negative drainage tubes.

Therefore, in order to accurately measure actual drainage 
volume after thyroid surgery, we inserted drainage tubes 
and measured the volume every 3 hours after surgery. In 
our study, for the control group, although negative pressure 
tubes were inserted similarly to the negative pressure pa-
tient group, the tubes were clamped with forceps to prevent 
the effect of negative pressure on the surgical areas through 
the drainage tubes. To avoid the effect of negative pressure 
as much as possible, the system was designed to remove the 
retained fluid every 3 hours after surgery and to measure it 
at consistent times. Moreover, during the design stage of the 
study, patients who received anterior lymph node dissection 
were excluded from the study to reduce errors in the in-
crease of drainage volume.

Our results showed that the volume of drainage in the nat-
ural drainage group at 24 and 48 hours postoperatively was 
smaller than that in the negative pressure drainage group. In 
particular, the drainage volume of the natural drainage group 
during the first 24 hours postoperatively was 25.3±2.68 mL, 
which was slightly more than the standard drainage of 20 
mL. The irrigation procedure with saline in the surgical ar-
eas prior to the insertion of the drainage tubes postopera-

drainage volumes at 48 hours postoperatively for the nega-
tive pressure drainage group was 35.19±4.26 mL, and that 
of the natural drainage group was 21.53±2.90 mL, a 38.8% 
reduction (p<0.001). However, the difference in the drain-
age volumes on days 3 and 4 postoperatively was not statis-
tically significant. 

After surgery, the two groups were examined during hos-
pitalization period as well as 2 weeks and 3 months after 
surgery in outpatient clinics, and hematomas, seromas, and 
inflammation were not observed in the surgical area. Tran-
sient hypocalcemia and vocal cord palsy were detected, 
however, the patients recovered within 3 month and there 
was no statistical significance (Table 2).

DISCUSSION

As thyroid ultrasonography screening tests become gener-
alized, thyroid carcinoma is being diagnosed earlier, and 
cases of thyroidectomy are rapidly on the rise. Factors that 
affect the drainage volume after thyroid surgery are body 
mass index of patients, surgical techniques (whether elec-
trocautery was used, etc.), lymph nodes dissection, and 
placement of drainage tubes. In addition to studies on pa-
tient factors, numerous studies have been done on drainage 
tubes, which are controlled by surgeons during the surgical 
procedure.10,13 At the time of thyroid surgery, Harmonic scal-
pels (Ethicon Endo-Surgery, Cincinnati, OH, USA), endo-
scopes, or robots are used, and drainage tubes are not in-
serted in some cases. Nevertheless, to prevent hematomas 
and remove serous fluid, closed suction tubes have general-
ly been inserted in many countries. In the United States, the 
majority of patients receive no drain, and they are discharged 
the next day after total thyroidectomy. It probably decreases 
the length of hospital stay. 

Conventionally, the drainage tube is removed when the 
drainage volume decreases to less than 20 to 30 mL per day, 
and the patient is discharged, and follow-ups are performed 
in outpatient clinics. The drainage volume is an important 
factor that determines hospitalization period. Thus, shorten-
ing the hospital stay by reducing the drainage volume not 
only decreases the medical cost to patients, but it also de-

 Table 2. Complication of Natural Drain Group and Negative Drain Group

n Seroma Hematoma Transient vocal 
cord palsy

Transieint 
hypocalcemia

Natural drain group 30 0 0 0 3
Negative drain group 32 0 0 1 2
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Our results suggest that in the cases of total thyroidecto-
my only, the drainage volume tended to be smaller than that 
of conventional surgery where drainage tubes were installed. 

In conclusion, during initial 24 and 48 hours after a total 
thyroidectomy, the drainage volume increased by approxi-
mately 30%, in the negative pressure drainage group, com-
pared to the natural drainage group. 
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tively or the drainage tube themselves may have increased 
the drainage volume in some cases.

Nevertheless, our study may not have accurately measured 
the entire natural drainage volume after surgery, and the neg-
ative pressure could be the only factor that determines the 
difference in drainage volumes between the groups. The re-
sults of our study, however, show that the drainage volume 
increased by approximately 30% in the negative pressure 
drainage group. The major cause could be osmotic pressure 
due to negative pressure in the closed cavity. In addition, 
the insertion of drainage tube itself may increase the drain-
age volume by inducing inflammation. Therefore, the drain-
age volumes of the first and second days postoperatively 
were comparable to the removal by drainage tubes (20 to 
30 mL/day), therefore, surgery without drainage tubes may 
be possible in patients who receive a total thyroidectomy 
only. It has also been suggested that in patients who receive 
a total thyroidectomy and anterior lymph node dissection 
simultaneously, the drainage volume is increased depend-
ing on the range of lymph node dissection, and thus, sur-
gery without drainage tubes may not be safe. 

Numerous studies on lymph node dissection and drain-
age volume have already been done in entire surgical fields. 
As surgical range for lymph nodes increases, the risk of in-
accurate treatment of adjacent structures generally increas-
es, consequently increasing the drainage volume as lym-
phovascular injury increases. Numerous studies on wound 
healing in relation to the pressure from negative pressure 
drainage tubes and the recovery of patients have also been 
done. In particular, in patients who underwent lymph node 
dissection, negative pressure drainage tubes with low pres-
sure or appropriate pressure are helpful in lymph node seal-
ing; however, high pressure drainage tubes interfere with 
lymph node sealing and increase drainage volume.5,9,10,13,14 

Recently, an interest in no drainage thyroidectomy has 
been increasing. However, if the advantages of such a pro-
cedure do not guarantee the safety of patients, the results 
can not be beneficial. In several previous studies, the use of 
fibrin sealants after thyroidectomy has been shown to re-
duce or avoid the use of drainage tubes. In these studies, 
however, patients were limited to those who received a par-
tial resection, who received only a parathyroidectomy, or 
who were mixed with patients who received a total thyroid-
ectomy, and thus, careful interpretation and clinical applica-
tion are important.3,6,16,17 If a total thyroidectomy is per-
formed by a surgeon with abundant experience, no drainage 
surgery is considered to be relatively safe.


