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Abstract

AIM: To evaluate the role of drains in clamp-and-tie
total thyroidectomy (cTT) for large goiters.

METHODS: A hundred patients were randomized
into group D (drains maintained for 24 h) and ND (no
drains). We recorded epidemiological characteristics,
thyroid pathology, hemostatic material, intraoperative
events, operative time and difficulty, blood loss, bio-
chemical and hematological data, postoperative vocal
alteration and pain, discomfort, complications, blood in
drains, and hospitalization.

RESULTS: The groups had comparable preoperative
characteristics, pathology, intraoperative and postoper-
ative data. Hemostatic material was used in all patients
of group ND. Forty patients in group D and 9 in ND felt
discomfort (P < 0.001).

CONCLUSION: Drains in cTT for large goiters give no
advantage or disadvantage to the surgeon. The only
“major disadvantage” is the discomfort for the patient.
Inversely, drains probably influence surgeons’ serenity,
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especially when cTT is performed in nonspecialized de-
partments.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Total thyroidectomy; Drains; Postoperative
complications; Postoperative hemorrhage; Discomfort

Core tip: The present aim is to elucidate the signifi-
cance of drains in thyroid surgery for large goiters in
the modern era. The authors conclude that there are
two major parameters that influence the placement
of drains: the surgeon’s experience and the patient’s
discomfort.

Papavramidis TS, Pliakos I, Michalopoulos N, Mistriotis G, Pan-
teli N, Gkoutzamanis G, Papavramidis S. Classic clamp-and-tie
total thyroidectomy for large goiters in the modern era: to drain or
not to drain? World J Otorhinolaryngol 2014; 4(1): 1-5 Available
from: URL: http://www.wjgnet.com/2218-6247/full/v4/i1/1.htm
DOI: http://dx.doi.org/10.5319/wjo.v4.i1.1

INTRODUCTION

Total thyroidectomy (T'T) is nowadays considered a
“routine” operation in specialized endocrine depart-
ments. This operation can be performed either by clas-
sic incisions (Kocher or Sofferman) or by minimal scar
techniques. Conventional clamp-and-tie thyroidectomy
consists of devascularization of the thyroid by double
ligating and dividing the branches of the thyroid vessels,
followed by excision of the gland. During thyroid sur-
gery, adequate hemostasis and keeping the operative field
dry and clean is of utmost importance. Suture ligations
are time-consuming, carry the risk of knot slipping, and
are not suitable for endoscopic surgery". For that reason,
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Assessed for eligibility
(n = 375)

Excluded (7 = 267)

Refused to participate (7 = 103):
To any study (7 = 14)
Opted for new technologies (7 = 89)

Reoperation (7 = 9)

Anticoagulant (7 = 4)

Lymph node dissection (7 = 3)

Age < 18 years (n = 2)

Toxic goiter (7 = 7)

Lobectomy (7 = 14)

Used hemostatic with drains (7 = 8)

Included to other studies (7 = 125 )
MiVATT study (7 = 43)
LATE study (n = 82)

Randomization
(n = 100)

N

Allocated to group Allocated to group
D (7 = 50) ND (n = 50)
Follow-up Follow-up
(n = 50) (n = 50)

Analysis Analysis
(n =50) (n = 50)

Figure 1 Flow diagram of the study.

new energy sources and methods of hemostasis have
been used in the last years in thyroid surgery with great
effectiveness. However, the classic clamp-and-tie thyroid-
ectomy has not been abandoned and is frequently em-
ployed in general surgery departments, either due to the
unavailability of new technologies or to a lack of training
in other techniques. Whatever the method of hemosta-
sis, when TT is performed, it is of prime importance
to achieve accurate and efficient hemostasis in order to
minimize complications.

Since meticulous hemostasis is of prime importance
in every type of thyroid surgery, the use of draining tubes
seems paradoxical. With small volume goiters, the above
statement may be true; however, this is not the case in
large goiters, especially those performed with the classic
clamp-and-tie technique. From that perspective, the pres-
ent prospective randomized trial was designed, aiming
to evaluate the necessity of drains when a clamp-and-tie
total thyroidectomy (cT'T) is performed for a large goiter.

MATERIALS AND METHODS

The present prospective randomized trial was approved
by the ethics committee of AHEPA University Hos-
pital. It was registered to ClinicalTrials.gov (identifier:
NCT00691990). The registration period for the study
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lasted from 1% July, 2008 to 31" December, 2010.

The inclusion criteria were: (1) acceptance to partici-
pate in the study (signed informed consent form); (2) age
> 18 years; and (3) a scheduled ¢T'T. The exclusion cri-
teria were: (1) participation in another clinical trial which
affects outcomes (small volume thyroids < 50 ml were
included in other studies); (2) a previous thyroid opera-
tion; (3) a toxic condition; and (4) anticoagulation treat-
ment. Figure 1 displays the flow diagram of the study.
One hundred adult patients with benign or malignant
thyroid disease scheduled for classic total thyroidectomy
at the 3" Department of Surgery of AHEPA University
Hospital of Thessaloniki were randomized into 2 groups
according to whether drains were going to be used (group
D) or not (group ND). Randomization was performed
by using computer-generated tables immediately after the
assessment for eligibility.

Classic TT was performed with patients in the supine
position with the head slightly hyperextended®. All pro-
cedures were performed by a team dedicated to endo-
crine surgery. Preoperative laryngoscopy was performed
in all patients to assess vocal cord motility. A 4 cm cervi-
cotomy was performed. Ligatures were done with resorb-
able 4-0 vicryl ligatures; in group D, a 14 French negative
pressure drain was placed, whereas in group ND no
drain was placed. Both groups received 2 doses of 40 mg
parecoxib sodium, one at the end of the operation and
one 12 h later. Anesthesia was standardized following the
protocol proposed by Andrieu ef a/”. Patients were pre-
medicated with hydroxyzine (1.5 mg/kg orally) 2 h before
surgery. General anesthesia was induced using propofol
(2-3 mg/kg) and sufentanil (0.3 mg/kg). Tracheal intuba-
tion was facilitated by the administration of atracurium
(0.5 mg/kg). General anesthesia was maintained with
sevoflurane (0.5%-1.8%) in an oxygen-nitrous oxide mix-
ture (60/40%). The sevoflurane was adjusted to maintain
a bispectral index (Aspect Medical Systems, Inc., Newton,
MA) between 40 and 60. Additional doses of sufentanil
(0.15 mg/kg) were administered for variations of systolic
blood pressure and heart rate of > 20% when compared
with the values measured before operation.

The following data were recorded: age, gender, body
mass index, American Society of Anesthesiologists (ASA)
status, medications, thyroid pathology and weight, use of
hemostatic matetial, intraoperative events/complications,
duration of the operation, intraoperative blood loss, op-
erative difficulty, calcemia (preoperative, postoperative),
preoperative and postoperative standard biochemical and
hematological data (SGOT, SGPT, LDH, Glc, Ure, Cre,
K', Na', Mg”", TP, ALB, fT3, T4, TSH, PTH, PT, aPTT,
INR, Ht, Hgb, WBC), preoperative and postoperative vo-
cal motility, postoperative vocal alteration, postoperative
pain, discomfort, complications, blood in the drains, and
length of hospital stay.

Operative difficulty was assessed by a rating scale
ranging from 1 (very easy) to 5 (very difficult). Postopera-
tive voice alteration was assessed by a VAS, ranging from
1 (no voice alteration) to 10 (worst imaginable alteration).
Postoperative pain was assessed by a visual analogue scale
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Table 1 Epidemiological characteristics of both groups (mean

+ SD)

Group D Group ND
(n = 50) (n = 50)

Sex (male/female) 4/46 6/44
Age (yr) 47.0+5.6 51.4+10.5
Body mass index (kg/m’) 27.35+5.15 28.08 + 6.06
ASA score 1.64+0.71 1.42+0.67
Pathology

Benign 43 45

Malignant 7 5
Thyroid weight (g) 51.8+34.5 494 +344
Use of hemostatic material No Yes
Duration of operation (min) 98.5+14.1 94.6 £13.9
Intraoperative blood loss (mL) 26.7£18.9 248+213
Blood in the drains (mL) 76.3+44.4 -
Operative difficulty 1.90 + 0.54 1.96 +0.53
Pain VAS score 1.58 £1.60 1.68 £1.59
Discomfort 40 9
Complications (no of patients)

Transitory RLN palsy 1 1

Transitory hypoparathyroidism

Bruising 1 4

Group D: Drains maintained for 24 h; Group ND: No drains. ASA:
American Society of Anesthesiologists; RLN: Recurrent laryngeal nerve.

(VAS), ranging from 1 (no pain) to 10 (worst imaginable
pain). Pain and voice alterations were evaluated by the
patient, whereas operative difficulty was assessed by an
observing surgeon. The observing surgeon was the same
for all operations. Discomfort was evaluated using a yes
or no question.

Calcemia was determined every postoperative day un-
til hospital discharge. Clinical hypocalcemia was defined
as total calcium < 8.2 mg/dL, associated with a positive
Chvostek or Trousseau sign or a patient complaint of
paresthesia.

RESULTS

A total of 375 patients were assessed for eligibility but
only 100 were included in this trial (Figure 1). The volun-
teers were divided into two groups. The epidemiological
characteristics of both groups ate presented in Table 1.
Both groups were comparable preoperatively concerning
age, male/female ratio, body mass index and ASA score.

The pathology evaluation revealed benign disease
in 88 patients (43 in group D and 45 in group ND) and
malignant disease in 12 patients. Intraoperative blood
loss, duration of the operation and operative difficulty
were comparable for both groups. Hemostatic material
was used in all of the patients in group ND. The suction
drain was maintained for 24 h in all group D patients re-
gardless of the content of the drains.

There was no postoperative hemorrhage with com-
promised airway in any patient. Thus, surgical evacuation
of the hematoma was not required. From this perspec-
tive, 4 patients in group ND and 1 patient in group D
presented with bruising in the area of operation. The
levels of postoperative pain (measured in the VAS scale)
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were comparable between the two groups. Permanent
unilateral recurrent laryngeal nerve (RLN) injury was not
observed; however, transient RLN palsy was noticed in
1 patient in each group. Permanent hypoparathyroidism
was not observed in any patient; however, transient hy-
poparathyroidism occurred in 12 patients (7 in group D
and 5 in group ND). Those patients were treated as pre-
planned (see section material and methods). Finally, 40
patients from group D and 9 patients from group ND
felt discomfort (P < 0.001).

DISCUSSION

Drains or no drains after thyroid surgery? This seems to

be an obsolete question for specialized units in thyroid
surgery. New technologies and hyperspecialization make
the answer appear obvious: no drains. However, the
above mentioned two conditions are not fulfilled for the
majority of patients and the majority of departments.
Most patients around the globe are operated on in gen-
eral surgery departments that perform the classic clamp-
and-tie technique with no advanced hemostatic devices.
By performing this clinical trial, we aim to evaluate the ef-
fect that drains have when executing a classic clamp-and-
tie thyroidectomy for large goiters (more than 50 mL).

When designing the present study, we included only
patients scheduled for ¢TT in order to establish a ho-
mogenous population. In this way, the effects of new
hemostatic technologies and the effect of partial thyroid-
ectomies were eliminated. No patients with a previous
operation of the thyroid gland were included to avoid
possible alteration of the regional anatomy. Additionally,
patients participating in other clinical trials that could po-
tentially affect this study’s outcomes were also excluded
(eg., patients with preoperative thyroid volumes less than
50 mL). Patients receiving anticoagulation treatment
for other medical conditions were excluded in order to
minimize the probability of bleeding due to anticoagula-
tion treatment. For the same reason, we excluded the 7
patients screened that were not in euthyroid condition
(toxic). What is noteworthy is that we expected a higher
percentage of acceptances to participate in the study.
Surprisingly, 89 patients (24.25%) refused to participate
in the study because they opted for the use of new tech-
nologies. Happily, this seemed to have no impact on the
studied population characteristics. This was further con-
firmed by the fact that the epidemiological characteristics
of the present study are comparable to our previous stud-
ies™ We should, however, notice that patients exhibit a
clear preference towards total thyroidectomies performed
using new technologies rather than the classic clamp-and-
tie technique, even when assured that complication rates
and hospitalization are comparablelz’“.

Complications associated with thyroid surgery occur
regardless of the technique employed. Nowadays, there
are two major complications related to total thyroidec-
tomies: iatrogenic hypoparathyroidism and RLN palsy'”.
One of the primary aims of this study was to examine
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whether drains altered the occurrence of these two ma-
jor complications in any way. As mentioned in the results
section, the present study supports the fact that the inci-
dence of major complications is not altered in any way
by the usage of drains. This data is in accordance with
previous clinical trials®"”. On the other hand, among the
rare complications following thyroidectomy, but without
doubt the most serious, is postoperative hemorrhage
with the potential for tracheal compression, airway in-
volvement and death. Immediate or early hemorrhage
occurs in a small percentage“gj. Additionally, postopera-
tive hematoma remains a more or less unknown and
unpredictable event with a possibility of subsequent res-
piratory distress'”. The rate of postoperative bleeding
with formation of a hematoma has been reported to be
0.1%-4.3%, with the rate for symptomatic hematomas
being 0.1%-1.0%""*". The present study indicates a 5%
rate of asymptomatic hematomas without any sympto-
matic ones. This marginally increased incidence is prob-
ably due to the increased volume and weight of the thy-
roids excised in this study (see inclusion criteria). What
is noteworthy, however, is that there is no statistical dif-
ference between the two groups concerning hematomas
(bruising). So, from this point of view, the presence or
not of a drain has no influence on hematoma formation
occurrence.

The time frame for observation after total thyroidec-
tomy is changing!"”. Schwartz e# a/*” described a critical
period of time in which bleeding occurs most com-
monly (in all cases, the potential for airway compromise
was identified within 4 h of surgery). Accordingly, Bur-
key et a/*” found that 43% of hematoma presentations
were within 6 h, 38% between 7 and 12 h, and 8% after
24 h or more. Many studies agree that late hematomas
are uncommon and the large majority of hematomas
occur in the eatlier period"™* . It has been shown that
late hematomas (> 24 h) occurred only in patients with
resection of substernal goiters and who had cardiac co-
motbidity that required anti-coagulation/anti-platelet
therapy!”. Postoperative drains allow withdrawal of post-
operative hemorrhage. However, they cannot be consid-
ered a substitute for meticulous surgical dissection and
hemostasis and may predispose to postoperative infec-
tion. Under these perspectives, it seems very logical that
the use of drains does not alter the duration of hospitali-
zation, as proved in this study. Most sutgeons remove the
drains after 24 h and send the patient home.

From all of the above, we can actually see no dis-
advantage or advantage in the use of drains in thyroid
surgery. Why then do we observe surgeons with similar
experiences following different strategies? Two param-
eters have to be taken into consideration when thinking
around this subject: patients’ discomfort and surgeons’
serenity. We found no study to date that correlates pa-
tients” discomfort and the presence of drains in any way.
We observed that drains were positively correlated with
discomfort. On the other hand, surgeons’ serenity has
to be taken into account. We believe that the above two
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factors pull the two ends of the rope in the tug of war of
the decision between drains or no drains. Since surgeons’
serenity seems to be largely influenced by the number of
thyroidectomies performed, this is probably the reason
why no drains are used in high volume specialized cent-
ers. However, as thyroidectomies are largely performed
by general surgeons or otorinolaryngologists in general
departments, this is the reason why drains are placed in a
large proportion of thyroidectomised patients.

The results of this study confirm that the usage of
drains when performing total thyroidectomy for a large
goiter gives no advantage or disadvantage to the surgeon.
Postoperative course and complication rates are compa-
rable in both groups. The only “major” disadvantage that
drains have is that they induce discomfort in the patient.
On the other hand, they probably play an important role
in the surgeons’ serenity, especially when the operation is
performed in nonspecialized departments.
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journal title (journal title should be in its abbreviated form as shown
in PubMed), publication date, volume number (in black), start page,
and end page [PMID: 11819634 DOI: 10.3748/wjg13.539¢].

Style for book references

Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.

Format

Journals

English journal article (list all authors and include the PMID where applicable)
1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
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v

Kubale R, Feuerbach S, Jung . Evaluation of quantitative con-
trast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World | Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg.13.
63506]

Chinese journal article (list all authors and include the PMID where applicable)

2 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diar-
rhoea. Shijie Huaren Xiaohua Zaghi 1999; 7: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Natl Acad Sci USA
2006; In press

Organization as anthor

4  Diabetes Prevention Program Research Group. Hyperten-
sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462
PMCID:2516377 DOI:10.1161/01.HYP.0000035706.28494.
09]

Both personal aunthors and an organization as anthor

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI1:10.1097/01.ju.
0000067940.76090.73]

No anthor given

6 2lst century heart solution may have a sting in the tail. BM]
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bm;j.325.
7357.184]

Volume with supplement

7 Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: $93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.52.7 X]

Issue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97,/00003086-200208000-00026]

No volume or issue

9 Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

Books

Personal anthor(s)

10  Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11  Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14  Christensen S, Oppacher E An analysis of Koza's computa-
tional effort statistic for genetic programming, In: Foster JA,
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic
programming. EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
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Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and position-
ing tool assembly. United States patent US 20020103498.
2002 Aug 1

Statistical data
Write as mean * SD or mean * SE.

Statistical expression

Express 7 test as # (in italics), I test as I (in italics), chi square test as
XZ (in Greek), related coefficient as 7 (in italics), degree of freedom
as v (in Greek), sample number as # (in italics), and probability as P (in
italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 pg/L; CO, volume
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, ef. Arabic
numerals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/2218-6247/
g info_20100724224620.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful
to the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics

Quantities: # time or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EcwRI, Hind1, BanHI, Kbo 1, Kpn 1, et.

Biology: H. pylori, E coli ete.

Examples for paper writing
All types of articles’ writing style and requirement will be found in the
link: http:/ /www.wignet.com/esps/NavigatonInfo.aspxrid=15
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Instructions to authors

RESUBMISSION OF THE REVISED
MANUSCRIPTS

Authors must revise their manuscript carefully according to the
revision policies of Baishideng Publishing Group Co., Limited. The
revised version, along with the signed copyright transfer agreement,
responses to the reviewers, and English language Grade A certifi-
cate (for non-native speakers of English), should be submitted to
the online system zia the link contained in the e-mail sent by the edi-
tor. If you have any questions about the revision, please send e-mail
to esps@wjgnet.com.

Language evaluation

The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A.

Copyright assignment form
Please download a Copytight assignment form from http://www.
wjgnet.com/2218-6247/g_info_20100724224507.htm.

Responses to reviewers

Please revise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wignet.com/2218-6247/
g info_20100724224317 htm.

Proof of financial support
For papers supported by a foundation, authors should provide a copy
of the approval document and serial number of the foundation.

Statement about anonymous publication of the peer reviewers’
comments

In order to increase the quality of peer review, push authors to care-
fully revise their manuscripts based on the peer reviewers’ comments,
and promote academic interactions among peer reviewers, authors
and readers, we decide to anonymously publish the reviewers’ com-
ments and authot’s responses at the same time the manuscript is pub-
lished online.

PUBLICATION FEE

IVJO is an international, peer-reviewed, OA online journal. Articles
published by this journal are distributed under the terms of the Cre-
ative Commons Attribution Non-commercial License, which permits
use, distribution, and reproduction in any medium and format, pro-
vided the original work is properly cited. The use is non-commercial
and is otherwise in compliance with the license. Authors of accepted
articles must pay a publication fee. Publication fee: 600 USD per
article. All invited articles are published free of charge.
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