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Objective: Selective use of drains after thyroidec-
tomy has been suggested in the literature. Although
the safety of thyroidectomy without drains has been
reviewed, there is little specific data available to iden-
tify the safety of thyroidectomy combined with cen-
tral neck dissection (CND) without drains. This study
aims to determine the feasibility and safety of thy-
roidectomy without drains, especially in cases of com-
bined CND. Study Design: Prospective, randomized
study. Materials and Methods: One hundred ninety-
eight consecutive thyroidectomized patients were en-
rolled in this study. Drain group (n � 101) consisted of
41 hemithyroidectomies (HT), 28 total thyroidecto-
mies (TT), and 32 total TT with CND. No-drain group
(n � 97) consisted of 42 HT, 18 TT, and 37 TT with
CND. The following variables were examined: periop-
erative complications (hemorrhage, hematoma, se-
roma), intraoperative bleeding, operation time, vol-
ume of resected thyroid gland, time of hospital
discharge after operation, duration of drain place-
ment, and total amount of drainage (drain group).
Results: There were no significant differences in age,
sex, volume of resected thyroid gland, types of oper-
ation, operation time, and histopathlologic diagnosis
between two groups. In the drain group, overall peri-
operative complications occurred in seven (7/101,
6.9%) patients. In the no-drain group, overall periop-
erative complications occurred in nine (10/97, 10.3%)
patients. There was no significant difference in over-
all perioperative complications between the drain
and no-drain groups, even in cases of performing

CND. Time of hospital discharge after operation was
significantly shorter in the no-drain group than the
drain group (P < .05). Conclusions: We conclude that
thyroidectomy without drains is safe and effective
even in combination with CND and appears to confer
several advantages over the routine drainage
method. In addition, we achieved significant reduc-
tion of hospital stay, which led to a reduction in costs
for the patients. Key Words: Thyroidectomy, drain,
central neck dissection, perioperative complications.
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INTRODUCTION
Selective use of drains after thyroidectomy is no longer

a new method.1–11 Many previous studies have shown that
drains should only be used in complicated cases or when the
dead space is very large.2,3,6,7,11 Also, at our institute, we do
not routinely use a drain after thyroid surgery. We have
questioned the need for drainage after thyroidectomy with
central neck dissection, which develops a large dead space in
well-differentiated thyroid cancer. Central neck dissection
was defined as lymph node dissection of the level VI group
(prelaryngeal, pretracheal, and paratracheal lymph node).
Although the safety of various thyroid surgeries without a
drain has been reviewed, there is little specific data available
to identify the safety of thyroidectomy combined with central
neck dissection without a drain.1–11 This study aims to de-
termine the feasibility and safety of thyroidectomy without
drains, especially in cases of combined central neck dissec-
tion, and to compare these with the existing literature.

MATERIALS AND METHODS

Patients
The study sample consisted of 198 patients (174 women and 24

men, mean age 47.6 yr, range 14–88 yr) (Table I) who had under-
gone thyroid surgery for various indications at the Department of
Otolaryngology–Head and Neck Surgery, Soonchunhyang Univer-
sity College of Medicine, between January 2004 and December 2005.
We excluded patients who had undergone lateral compartment neck
dissection for preexisting cervical metastasis or had undergone ex-
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tensive resection of surrounding soft tissues including the sterno-
thyroid or sternohyoid muscle for extracapsular extension of thyroid
cancer and had clinical or laboratory indicators of coagulation dis-
orders. In addition, we excluded cases of substernal goiter and of
Graves’ disease because we routinely inserted the drain for hyper-
vascularity or large dead space. All surgical procedures were per-
formed by the same surgical team. Determination to drain was
based on a predetermined list according to random number tables.

Types of Surgery and Study Groups
The types of operations performed are shown in Table II. The

drain group (n � 101) consisted of 41 hemithyroidectomies, 28 total
thyroidectomies, and 32 total thyroidectomies with central neck
dissection. The no-drain group (n � 97) consisted of 42 hemithyroid-
ectomies, 18 total thyroidectomies, and 37 total thyroidectomies
with central neck dissection. The term hemithyroidectomy was de-
fined as unilateral thyroid lobectomy plus isthmusectomy in this
study, and the term central neck dissection was defined as lymph
node dissection of the level VI group (prelaryngeal, pretracheal, and
paratracheal lymph node). In the drain group, we placed a Jackson-
Pratt closed suction drain (100 mL, Barovac Sewoon Medical Co.,
Seoul, Korea, 3.2 mm in diameter). We routinely performed central
neck dissection if primary tumor size was more than 1 cm in papil-
lary thyroid cancer or there was any evidence of lymph node en-
largement in the paratracheal lymph node group preoperatively or
intraoperatively.

Surgical Outcome Assessment
The following variables were examined: local complications

(hemorrhage, hematoma, seroma), intraoperative bleeding, opera-
tion time, volume of resected thyroid gland, time of hospital dis-
charge after operation, duration of drain placement, and total

amount of drainage (in-drain group). Postoperative seroma and he-
matoma were examined at least for 2 weeks postoperatively.
Amount of intraoperative bleeding was graded using a scale of grade
I (less than 50 mL), grade II (50–100 mL), grade III (100–200 mL),
and grade IV (more than 200 mL). We defined the operation time as
time interval from skin incision to closure of skin. The volume of
resected thyroid gland was checked by scaled beaker after surgery.
The amount of drainage was measured over 24 hours, and the drain
was removed postoperatively if the quantity of the drainage was less
than 20 mL in 24 hours. The patient was discharged the day after
drain removal.

Statistical Analysis
Statistical analyses were performed using Fischer’s exact test

and Student’s t test. A P value less than .05 was considered
significant.

RESULTS
The results of postoperative pathology are summarized

in Table III. Number of patients, mean age, and male:female
ratios were equally distributed in both groups. The volume of
resected thyroid gland, mean operation time, and degree of
intraoperative bleeding were not significantly different be-
tween groups (Table I). Perioperative complications are
listed in Table II. In the drain group, overall perioperative
complications occurred in seven (7/101, 6.9%) patients. In
cases of hemithyroidectomy or total thyroidectomy without
central neck dissection, seroma occurred in two patients, and
minor hematoma occurred in two patients. In cases of total
thyroidectomy with central neck dissection, seroma occurred
in two patient, and re-operation for hemorrhage was per-
formed in one patient. In cases of re-operation, hemorrhage
was noted 6 hours later after thyroidectomy. In the no-drain
group, overall perioperative complications occurred in nine
(10/97, 10.3%) patients. In cases of hemithyroidectomy or
total thyroidectomy without central neck dissection, seroma
occurred in four patients, and minor hematoma occurred in
one patient. Hemorrhage requiring re-operation occurred in
one patient 2 hours after total thyroidectomy. In cases of
total thyroidectomy with central neck dissection, seroma and
minor hematoma occurred in three patients and one patient,
respectively. All seromas and minor hematomas were re-
solved by repeated needle aspiration and compressive dress-
ing. Most seromas were detected in the first office visit
within 2 weeks after discharge from the hospital. In sum-
mary, irrespective of types of operation, overall perioperative
complications after thyroid surgery were not significantly

TABLE I.
Demographic Data.

Drain Group No-Drain Group P Value

Number of patients 101 97

Female/male 88/13 85/12

Mean age (yr) 49.9 � 14.8 45.3 � 12.8 NS

Volume of resected
thyroid (cm3)

25.7 � 13.9 23.8 � 7.8 NS

Operation time
(min)

108.1 � 37.9 100.3 � 38.9 NS

Grade of
intraoperative
bleeding

1.5 � 0.6 1.4 � 0.6 NS

NS � not statistically significant.

TABLE II.
Perioperative Complications According to Types of Operation.

Drain Group No-Drain Group

n Seroma Hematoma Hemorrhage Drainage (mL) n Seroma Hematoma Hemorrhage P Value

HT 41 2 1 — 97.5 � 56.3 42 3 — —

TT 28 — 1 — 114.9 � 25.0 18 1 1 1

TT with CND 32 2 — 1 130.3 � 18.3 37 3 1 —

Overall
perioperative
complication

7/101 10/97 NS

NS � not significant; HT � hemithyroidectomy; TT � total thyroidectomy; CND � central neck dissection; Hemorrhage � hemorrhage requiring re-operation.
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different between the drain and no-drain groups. Even in
cases of in which central neck dissection was performed,
there was no significant difference in overall perioperative
complications between the drain and no-drain groups. Time
of hospital discharge after operation was significantly
shorter in the no-drain group than in the in-drain group
(9.3 � 4.6 days for drain group and 6.8 � 1.4 days for
no-drain group; P � .05) (Fig. 1).

In the in-drain group, the drain was removed 4.8 �1.5
days after surgery, and total amount of drainage from the
operation to the time of drain removal was 97.5 � 56.3 mL,
114.9 �25.0 mL, and 130.3 �18.3 mL (average 103.8 � 49.8
mL) in hemithyroidectomy, total thyroidectomy without cen-
tral neck dissection, and total thyroidectomy with central
neck dissection, respectively. There was no statistically sig-
nificant difference in total amount of drainage among the
three types of operations.

DISCUSSION
Selective use of drains after thyroidectomy is not sur-

prising because it has been suggested in the literature to not
routinely drain the thyroid bed.1–7 In general, the incidence
of postoperative hematoma reported in the literature ranges
from 0% to 30%.12,13 Hematomas can result from inadequate
hemostasis at the time of closure or increased venous pres-
sure at extubation because of coughing or straining. Neither
the use of drains nor bulky pressure dressings prevents

hematoma formation. Pressure dressings do not halt the
development of a hematoma and may actually obscure early
identification of hematoma in the postoperative period. We
usually do not use pressure dressings after thyroidectomy.
Early intervention is key to the management of postopera-
tive hematoma. Most hematomas are clinically apparent
within 2 to 4 hours after surgery.6,14 It must be considered
that complications caused by postoperative bleeding after
thyroidectomy, which might produce respiratory failure,
cannot be prevented by using a drain without meticulous
hemostasis. Many authors have demonstrated that drainage
after uncomplicated thyroid surgery, including total thyroid-
ectomy, lobectomy, and subtotal thyroidectomy, does not de-
crease the rate of complications related to postoperative
bleeding.1–7 Some authors have been selective in the use of
drains after thyroidectomy, with the specific indications
being a large dead space, resection of a substernal goiter,
and a raw thyroid bed at the conclusion of subtotal thy-
roidectomy.5,6 Some authors recommend the use of drains
in cases of hypervascularity, such as in Graves’ disease or
extensive dissection of some cancers.2 However, we have
seen that, in previous studies, the term of extensive dis-
section or large dead space after thyroidectomy was not
clearly defined. Furthermore, previous studies on the
safety of thyroidectomy without drains have not men-
tioned the effect of central neck dissection, which produces
large dead spaces in cases of well-differentiated thyroid
carcinomas.1–7 Debry and his colleagues4 conducted a re-
view of 100 patients receiving thyroidectomies random-
ized to undergo drainage or not, including total thyroid-
ectomy with recurrential dissection. However, in that
study, the definition of recurrential dissection was not
well explained, and the number of patients who had un-
dergone recurrential dissection was too small (4 cases).

The central compartment lymph node group consists of
level VI lymph node (prelaryngeal, pretracheal, and paratra-
cheal lymph node), which contains the lymph nodes from the
hyoid bone superiorly to the suprasternal notch inferiorly.
On each side, the lateral boundary is formed by the medial
border of the carotid sheath. We have questioned whether
the no-drain method after thyroidectomy with central neck
dissection was safe because the large dead space from the
hyoid bone to suprasternal notch might result from central
neck dissection, in which case, careful hemostasis would be
needed. We speculated that in some substernal goiters, in-
traoperative bleeding could be minimal because of its tumor
characteristics of encapsulation, and the resultant dead
space could be negligible. In our study, the drain group and
the no-drain group were homogenous and comparable in
regard to pathologic diagnoses, types of operation, volume
of resected thyroid gland, and various clinical parameters.
In the present study, the average amount of fluid collected in
the suction drain was approximately 100 mL in the drain
group. According to the previous reports, however, it was
reported that the drain itself could induce inflammation, and
its presence might increase drainage.1,10 In addition, nega-
tive pressure by a suction drain may prevent the lymphatics
from sealing off, as has been mentioned in previous stud-
ies.1,4,7,8,11 However, minor hematoma might result in se-
roma formation through a process of liquefaction because
there was a slightly higher percentage of seroma formation

Fig. 1. Mean time of hospital discharge after operation was signifi-
cantly shorter in no-drain group than in drain group (P � .05).

TABLE III.
Histopathologic Diagnosis.

Drain Group No-Drain Group Total

Nodular hyperplasia 37 38 75

Papillary carcinoma 42 46 88

Follicular carcinoma 3 2 5

Follicular adenoma 8 7 15

Adenomatous hyperplasia 11 3 14

Miscellaneous 0 1 1

Total 101 97 198
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requiring repeated aspirations in the no-drain group, and
most of seroma formations were detected within 2 weeks
after discharge from hospital. But this difference was not
statistically significant, and none of the patients with se-
roma had respiratory distress or wound infection. Further-
more, the procedure of repeated aspirations did not result in
any serious discomfort for the patients. There does not ap-
pear to be a difference in hemorrhage or hematoma devel-
opment with drain versus no-drain. Furthermore, no differ-
ence in perioperative complications (seroma, hematoma,
hemorrhage) was found among the three types of operations
(hemithyroidectomy, total thyroidectomy, total thyroidec-
tomy with central neck dissection) in the no-drain group.
Therefore, we concluded that routine prophylactic drainage
was not essential even in cases of thyroidectomy with central
neck dissection. Importantly, we achieved significant reduc-
tion of hospital stay in no-drain group, leading to a reduction
in costs for the patients.

On the basis of these results, we believe that avoiding
routine use of drains, even in thyroidectomy with central
neck dissection, does not increase the overall surgical mor-
bidity and reduces overall hospital stays. Therefore, we be-
lieve there is no special reason to routinely use drains after
thyroidectomy, even in cases of combined central neck
dissection.

CONCLUSIONS
The no-drain method is safe and effective even in thy-

roidectomy combined with central neck dissection and ap-
pears to confer several advantages over the routine drainage
method, including no increased incidence of perioperative
complications and decreased hospital stays. We suggest that
routine prophylactic drainage should be avoided, even in cen-
tral neck dissection, if intraoperative hemostasis is ensured.
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