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Abstract

conventional clamp and tie in thyroidectomy.

hypocalcaemia.

Background: We conducted a systematic review to evaluate the role of Ultrasonic dissector (UAS) versus

Materials and methods: We searched for all published RCT in into electronic databases. To be included in the
analysis, the studies had to compare thyroidectomy with UAS versus conventional vessel ligation and tight
(conventional technique = CT). The following outcomes were used to compare the total thyroidectomy group with
UAS versus CT group: operative duration, operative blood loss, overall drainage volume during the first 24 hours,
transiet laryngeal nerve palsy, permanent laryngeal nerve palsy, transiet hypocalcaemia and permanent

Results: There are currently 7 RCT on this issue to compare thyroidectomy with UAS versus CT. From the
analysis of these studies it was possible to confront 608 cases: 303 undergoing to thyroidectomy with UAS
versus 305 that were treated with CT. Actually, it was shown a relevant advantage of cost-effectiveness in

patients treated with UAS; there is a statistically significant reduction of the operative duration (weighted mean
difference [WMD], -18.74 minutes; 95% confidence interval [Cl], (-26.97 to -10.52 minutes) (P = 0.00001),
intraoperative blood loss (WMD, -60.10 mL; 95% Cl, -117.04 to 3.16 mL) (P = 0.04) and overall drainage volume
(WMD, -35.30 mL; 95% Cl, -49.24 to 21.36 mL) (P = 0.00001) in the patients underwent thyroidectomy with UAS.
Although the analysis showed that the patients who were treated with USA presented more favourable results
in incidence of post-operative complications (transient laryngeal nerve palsy: P = 0.11; permanent laryngeal
nerve palsy: not estimable; transient hypocalcaemia: P = 0.24; permanent hypocalcaemia: P = 0.45), these data
didn't present statistical relevance.

Conclusion: This meta-analysis shown a relevant advantage only in terms of cost-effectiveness in patients treated
with UAS; it is subsequent to statistically significant reduction of operation duration, intraoperative blood loss and
of overall drainage volume during the first 24 hours. Although the analysis showed that the patients who were
treated with UAS presented more favourable results in incidence of post-operative complications (transiet laryngeal
nerve palsy; transiet hypocalcaemia and permanent hypocalcaemia), these data didn't present statistical relevance.

Introduction

The basis for the thyroid surgery was founded by Theo-
dor Billroth and Theodor Kocher, between 1873 and
1893, that standardized and precise anatomical dissec-
tion with preliminary ligation of the two principal
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arteries of the gland on each side, followed by excision
of the gland [1].

During the last ten years MIVAT (Minimally inva-
sive video assisted throidectomy) was standardized by
Miccoli in 1999 [2], and various devices were intro-
duced in order to do a safe section and haemostasis of
thyroidal vessels (LigaSure and Ultrasonic dissector)
[3]. The Ultracision dissector (UAS) (First generation
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“Harmonic scalpel”; Johnson & Johnson®) is a device
that uses vibration at 55,5 KHz simultaneously cut
and coagulate tissue. The UAS works at lower tem-
perature (ranging from 50° to 100°C) than electrosur-
gical device.

The aim of this systematic review is to evaluate the
actual role of UAS versus conventional clamp and tie
(CT) in total thyroidectomy.

Methods of metanalysis

Search methods for identification of studies

We planned to search for published Randomized Con-
trolled Trials (RCTs) and Controlled Clinical Trials
(CCTs), without language restrictions, using the follow-
ing electronic databases:

+ Cochrane Central Register of Controlled Trials
(January 2010);

« MEDLINE (1966 to January 2010);

« EMBASE (1980 to January 2010);

« Science Citation Index (1981 to January 2010);

« ISI Proceedings (1990 to January 2010);

» Zetoc (searched January 2010);

« CINAHL (1982 to January 2010);

« Clinicaltrials.gov (searched January 2010).

The literature searches were carried out using the fol-
lowing medical subject headings (MeSH) and free text
words: “thyroidectomy”; “Harmonic scalpel”, “Ultrasonic
dissector”. We also checked the reference lists of all
studies identified.

Data Extraction

Two authors (RC, FD) assessed titles or abstracts of 56
all the studies identified by the initial search and
excluded clearly non-relevant studies. They obtained the
full text of all potentially relevant studies and also those
with unclear methodology. These studies were assessed
by the two authors as to whether they met the inclusion
criteria for this review. One disagreements on inclusion
were resolved by discussing and, if necessary, by invol-
ving an independent third author (ST).

Inclusion Criteria
To be included in the analysis, the studies had to com-
pare total thyroidectomy with UAS versus CT.

Exclusion Criteria

Studies were excluded from the meta-analysis if the out-
comes of interest were not reported for the two techni-
ques or there was a considerable overlap between
authors, centres or patient cohorts evaluated. More
extended surgical procedure adding central neck dissec-
tion (level 6 lymphadenectomy) were excluded.
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Outcomes of Interest
The following outcomes were used to compare the total
thyroidectomy group with UAS versus CT group:

+ Operative duration (minutes).

« Operative blood loss (mL).

« Overall drainage volume (mL) during the first
24 hours.

+ Transiet laryngeal nerve palsy (no. of patients).

» Permanent laryngeal nerve palsy (no. of patients).

« Transiet hypocalcaemia (no. of patients).

« Permanent hypocalcaemia (no. of patients).

Methodological quality
RC, DF and ST assessed the methodological quality of
each trial independently.

Measures of treatment effect

Data were analyzed for odds ratio (OR) in the case of
dichotomous variables, and weighted mean difference
(WMD) for continuous variables. Ninety five % confi-
dence intervals (95% CI) were calculated for these mea-
sures of effect. Intention-to-treat analyses were performed
extracting the number of patients originally allocated to
each treatment group irrespective of compliance. The
Mantel-Haenszel method was used for the meta-analysis.
Results were presented on a forest plot graph.

Assessment of heterogeneity

The Chi2 test was employed for heterogeneity assess-
ment. The outcomes were measured with continuous
scales, while data of treatment effects were analysed
with mean difference. If different trials used different
scales, we standardized and combined the results (i.e.
standardized mean difference).

Statistical Analysis

The data analysis was performed using the meta-analysis
software Review Manager (RevMan) v 5.0.17 (Copenha-
gen: The Nordic Cochrane Centre, The Cochrane Colla-
boration, 2008).

Results for the Meta-Analysis
Eligible Studies
There are currently 8 RCT on this issue to compare
thyroidectomy with UAS (First generation “Harmonic
scalpel”; Johnson & Johnson®) versus CT [4-11], a study
is excluded for the impossibility to distinguish lobect-
omy from total thyroidectomy [11].

From the analysis of 7 studies it was possible to con-
front 608 cases divided into two groups [4-10] (Table 1):



Table 1 RCT included

Authors, year No of Age, Mean (SD), y Pathological Operative Duration, Mean Operative Blood Loss  Length of Hospital No. of Patients with  No. of Patients
patients diagnosis of (SD), min Mean (SD), ml Stay, Mean (SD), d  Nerve plasy with
Lesions, B/M Hypocalcemia
Transiet Permanent Transiet Permanent
HS CT HS cT HS CcT HS CcT HS CcT HS cT HS CT HS CT HS CT HS CT
Defechereux 17 17 481 (139 52.1 (11.1) 17/0 17/0 70.7 (183) 96,5 (289) 745 (509) 134.6 (1084) 287 (0350 30059 0 0 0 0 1 4 0 O
2003
Ortega 2004 57 57 535 525 57/0  57/0 86 (20) 101 (16) — — 1.07 1.15 3 2 0 0 5 6 0 O
Cordon 2005 29 37 — — 0/7 2/10 96 (23) 21 (34) 35 (27) 54 (51) ND ND 1 0 0 0 3 9 0 O
Miccoli 2006 50 50 47 44 47/3  47/3 40 (6.8) 46.7 (10.8) — — ND ND 5 16 0 0 0 0 0
Hallgrimsson 2008 27 24 42 34 27/0  24/0 121 172 69 79 ND ND 4 1 0 0 g8 11 0 1
Lombardi 2008 100 100 495 (14.2) 525 (234) 73/27 61/39  53.1 (20.7) 75.2 (23.5) — — 43 (1.5 43 (13) 2 1 0 0 28 29 0 O
Papavramidis 2009 45 45 4878 (14.70) 4939 (1159) — — 7667 (22.88) 101.74 (20.76) — — 261 (0.18) 324 (021) O 0 0 0 ND ND ND ND
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303 undergoing to total thyroidectomy with UAS versus
305 that were treated with CT.

Results

The operative time (WMD = -18.74 minutes; 95% CI
-26.97 to -10.52 minutes) was statistically relevant lower
in the total thyroidectomy with UAS group (p
0.00001) (Figure 1).

The intraoperative blood loss is only mentioned in
one included trial (WMD = -60.10 mL; 95% CI -117.04
to 3.16 mL) was lower in the total thyroidectomy with
UAS group (p = 0.04) (Figure 2).

The overall drainage volume in one included trial
(WMD = -35.30 mL; 95% CI -49.24 to 21.36 mL) was
significant lower in the total thyroidectomy with UAS
group (p = 0.00001) (Figure 3).

The incidence of transient laryngeal nerve palsy (OR =
2.51 no. of patients; 95% CI 0.81 to 7.78 no. of patients)
was fewer in the total thyroidectomy with UAS group (p =
0.11) (Figure 4), but not confer any statistically significant
advantage over CT; the incidence of permanent laryngeal
nerve palsy was similar in the two groups (Figure 5).

There aren’t relevant differences in the incidence of
transient (OR = 0.76 no. of patients; 95% CI 0.48 to 1.21
no. of patients) (p = 0.24) (Figure 6) and permanent
hypocalcaemia (OR = 0.28 no. of patients; 95% CI 0.01
to 7.33 no. of patients) (p = 0.45) was similar in the two
groups (Figure 7).

Discussion
The ultrasonic dissector, although more costly, has
gained wide acceptance because it may reduce intrao-
perative bleeding and operative duration. Reported ben-
efits, however, were based on some RCTs and CCTs
and conclusive evidence supporting either technique is
lacking.

We conducted a systematic review and meta-analysis
to compare the surgical effectiveness of ultrasonic vs
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clamp and tie in total thyroidectomy in patients with
thyroid benign and/or malignant pathologies.

From our systematic review and meta-analysis the
main advantages of UAS are shorter operative duration
(p = 0,00001), lower intraoperative blood loss (p = 0,04)
and lower overall drainage volume (p = 0,00001).

The significant advantage of this device is the simulta-
neously coagulating/dissecting functions, and subsequent
timing reduction necessary for conventional clamp-and-
tie technique. This advantage was evidenced by Yao and
coll. in their systematic review and meta-analysis on
usage of Ligasure in total thyroidectomy [12] (WMD =
-18.74 minutes in patients treated with con Ultrasonic
dissector versus-20.32 minutes in patients treated with
LigaSure). The reduction of operative time has the
advantage to reduce significantly the costs of utilization
of operating room.

The cut and coagulation functions permit also to
reduce lymphorrea depending on ligations and sections,
so the opportunity of anticipated demission and subse-
quent reduction of costs of permanence in the Hospital.

The utilization of Ultracision permits a more accurate
dissection and a statistically significant reduction of
intraoperative blood loss compared to the patients trea-
ted with conventional vessel ligation in thyroidectomy,
no presence of advantage in patients treated with Liga-
sure [12] (WMD = -60.10 mL in patients treated with
Ultrasonic dissectors, p = 0.02, versus -25.13 mL in
patients treated with LigaSure, p = 0.26).

The incidence of post-operative complications is simi-
lar in two groups (transient laryngeal nerve palsy: p =
0.11; permanent laryngeal nerve palsy: not estimable;
transient hypocalcaemia: p = 0.24; permanent hypocal-
caemia: p = 0.45). In the patients treated with Ultrasonic
dissector we have only a little reduction of complica-
tions; that can be attributed to the technical characteris-
tics of UAS that reduce lateral thermal injury,
approximately half that caused by bipolar systems.

ua s Corw entional technique Mean Differerce Mean Difference
Study or Subgroup  Mean S0 Total Mean S0 Total Weight I, Random , 95% C| IV, Random, 95% CI
Corddn 2005 104 29 7 126 37 12 &7% -32.00 [-62.00,-200) ¥
Defechereux 2003 707 183 17 965 289 17 123%  -25.80 [-42.06, -9.54] —_—
Hallgrimsson 2008 121 0 7 172 0 24 Not e stimable
Lombardi 2008 531 207 100 752 235 100 20.8% -22.10 [2824,-1596) -
Miccoli 2006 40 68 50 46.7 108 50 225% -6.70 [-10.24, -3.16] -
Ortega 2004 86 20 57 101 16 57  20.4%  -15.00 [-21.65, -8.35) -
Papawvramidis 2009 T6AT 2288 45 10174 20.76 45 18.3% -25.07 [34.10,-1604] —_—
Tatal (95% CI) 303 305 1000% -18.74 [2687,-1052) -l
Heterogeneity: Tau™ = 74 582 ; Chi*= 31.77 . df=5 (P < 000001); I"= 84% 5_50 25 0 255 50‘
Test browerall efect: Z=4.47 (P < 0.00001) Fawurs UAS Fawurs CT

Figure 1 Meta-analysis of operative duration (min) in total thyroidectomy with ultrasonic dissector of the first generation versus

conventional clamp and tie.
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uas Convertional technique Mean Difference Mean Differerce
Study or Subgroup Mean S0 Total Mezn S0 Tatal Weight |V, Fixed, 935% CI I, Fixed, 95% CI
Defechereux 2003 745 508 17 1346 108.42 17 100.0% -60.10 (117.04,-3.16]
Total (95% CI) 17 17 100.0% -60.10 [117.04, -3.16] i
Heterogeneity: Not applicable F t t |
K -1 1
Test for overall efect: Z= 207 (P=004) mnFaniﬁ,s UASC FauoursngT e
Figure 2 Meta-analysis of operative blood loss (ml) in total thyroidectomy with ultrasonic dissector of the first generation versus
conventional clamp and tie.

us s Conventional technique Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean S0 Total Weight IV, Fixed, 35% CI IV, Fixed, 95% CI
Miccoli 2006 401 254 50 754 43.4 50 100.0% -35230 [49.24,-21.36)
Total (35% CI) 50 50 100.0% -35.30 [4924,-21.36] -l
Heterogeneity: Not applicable J = i i
Test for overall eflect: Z= 4.96 (P <0 00001) a Fawffrs UASE FawuésCT o

Figure 3 Meta-analysis of overall drainage volume (mL) in total thyroidectomy with ultrasonic dissector of the first generation versus
conventional clamp and tie.

UAS Conwvertional technique Odds Ratio Odds Raio

Study or Subgroup Events Total Ewverts Total Weight M-H, Fixed, 95% CI M-H, Fixed, 35%0 C|

Cordén 2005 1 7 u] 12 76% 577 [0.20,162.48) *

Defechereux 2003 0 17 0 17 Not estimable

Hallgrimsson 2008 4 7 1 24 221% 4.00 p.41, 3857] -

Lombardi 2008 2 100 1 100 240% 2.02 p.18, 2285] e

Mic coli 2006 0 a0 o] 50 Not estimable

Ortega 2004 3 57 2 57 454% 1.562 [0.25, 951] —i—

Tota (95% Cl) 282 260 100.0% 2.51[0281,7.78] T

Total events 10 4

Heterogeneity: Chf = 072, df = 3(P =0.87); P =0% :0_01 O_'1 1 1'0 mo:

Testfor overall effect: 2= 1.60 (P = 0.11) Favours UAS Favours CT
Figure 4 Meta-analysis of incidence of transiet nerve plasy (n. patients) in total thyroidectomy with ultrasonic dissector of the first
generation versus conventional clamp and tie.

Uas Conventions technique Odds Raio Odds R=atio

Study or Subgroup Ewerts Tots Ewents Totad “Weight MH, Fixed, 35% Cl MH, Fixed, 3500 C|

Corddn 2005 o 29 0 37 Mot estimable

Defechereusx 2003 u} 17 ] 17 Mot estimable

Hallgrimss on 2008 [u] 27 } 29 Mot estimable

Lombardi 20028 o 100 ] 100 Mot estimable

Mic:coli 2006 a a0 o a0 Mot estimable

Ortega 2004 u} 57 ] 57 Not estimable

Fapavramidis 2009 u] 45 o 45 Mot estimable

Tot= (95% C1) 25 30 Mot e=ti mable

Total event u} ]

Heterogeneity: Mot applicable ' y y i

Tn!s’cﬂ:ufI o ri.:rll eﬁec:?\l ot applizable oo 04 1 1o 100

Favours UAS  Favours CT

Figure 5 Meta-analysis of incidence of permanent nerve plasy (n. patients) in total thyroidectomy with ultrasonic dissector of the first
generation versus conventional clamp and tie.
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UAS Conwvertional technique Odds Ratio Odds Raio

Study or Subgroup Ewerts Total Ewvents Total Weight M-H, Fixed 95% CI M-H, Fixed 35340 C|

Cordén 2005 3 7 a 12 9.3% 0.25[0.03, 182] —

Defechereux 2003 1 17 4 17 9.3% 020002,208 ————=

Hallgrimeson 2008 8 e a 24 165% 0.70 [0.22, 226] _—

Lombardi 2008 28 100 2 100 51.4% 095 [0.52, 176] —

Miccoli 2006 o a0 u] 50 Not estimable

Ortega 2004 5 57 G 57 13.5% 0.82[0.23, 285) I

Tota (95% Cl) 282 260 100.0% 0.76 [0.42,1.21] ¥

Total events 45 57

Heterogeneity: Chif =301, df = 4(P =0.56); F =0% 0.02 0.1 p 10 50

Testfor overall effect: 2= 1.17 (P = 0.24) Favours UAS Favours CT
Figure 6 Meta-analysis of incidence of transient hypocalcaemia (n. patients) in total thyroidectomy with ultrasonic dissector of the
first generation versus conventional clamp and tie.

The hypocalcaemia is subsequent to parathyroid
glands damage during thyroidectomy. The transient
hypocalcaemia appears in 10% of total thyroidectomies,
permanent in 1% [13-19]. The transient hypocalcaemia
could be also severe and needs to be treated with iv or
oral therapy. The permanent hypocalcaemia requests a
long-life treatment with calcium supplements and
vitamin D analogues. The long-life treatment with sup-
plements could have some inconveniences like osteoma-
lacia. The incidence of parathyroid glands damage could
be reduced only performing a precise surgical techni-
ques to preserve blood supply.

In the most cases, laryngeal nerve palsy is not frequent
and transient (10% after total thyroidectomy) and can be
resolved spontaneously maximum in one month [13-19];
permanent paralysis is very rare (1%) and need a com-
plex treatment (vocal cord injection or laryngoplasty)
[13-19].

The prevention of those lesions is of high importance
and can be obtained only with an accurate dissection.

The experience and choice of surgical techniques
represent the unique cause of hypocalcaemia and laryn-
geal nerve palsy, Kocher evidenced this problem: “Since
we have adhered strictly to this procedure, the hoarse-
ness, formerly so frequently observed after operation,
has now become exceptional”. Recently a new UAS
handpiece was commercialized (Harmonic Focus) with a
tip smaller than 5 mm. These smaller tips should permit
more precise and accurate dissection with a subsequent
reduction of post operative complications.

Actually, it was shown from this meta-analysis of the
seven randomized clinical trials (RCT) a relevant advan-
tage only in terms of cost-effectiveness (reduction of
operating room utilization and recovering) in patients
treated with UAS (first generation “Harmonic scalpel”;
Johnson & Johnson®), it is subsequent to statistically
significant reduction of operation duration (p
0.00001), intraoperative blood loss (p = 0.04) and of
overall drainage volume during the first 24 hours (p =
0.00001). Although the analysis showed that the patients

UAS Conventional technique Odds Ratio Odds Ratio

Study or Subgroup Events Total Everts Total Weight M-H, Fixed, 95% CI M H, Fixed 95% CI

Corddn 2005 0 7 0 12 Mot estimable

Defecheraux 2003 lu] 17 u} 17 Not estimable

Hallgrimsson 2008 lu] 27 1 24 1000% 0.28 [0.01, 7.33] .

Lombardi 2008 0o 100 [u] 100 Not estimable

Mic coli 2006 i} 50 [u] 50 Not estimable

Ortega 2004 1] 57 u] 57 Not estimable

Totd [(35% CI) 258 260 100.0%  028(001,7.3] -~—=eouii———

Total everts lu] 1

Heterogeneity: Not applicable I + t i

001 01 1 10 100

Testfor overall effect: Z= 076 (P = 0.45) Favours UAS Favours CT
Figure 7 Meta-analysis of incidence of permanent hypocalcaemia (n. patients) in total thyroidectomy with ultrasonic dissector of the
first generation versus conventional clamp and tie.
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who were treated with Ultrasonic dissector presented 10

more favourable results in incidence of post-operative

complications (transient laryngeal nerve palsy: p = 0.11; 1,

permanent laryngeal nerve palsy: not estimable; transient
hypocalcaemia: p = 0.24; permanent hypocalcaemia: p =
0.45), these data didn’t present statistical relevance.

The experience of surgeon is the only significant fac- 13

tor of appearance of complications, utilization of Ultra-

14,

sonic dissector can only facilitate surgical procedure, but
can not substitute the experience of surgeon. 15.
It's necessary to do new and more enlarged RCT with

new UAS Focus, this should permit a more correct eva-

luation of advantages of UAS in reduction of post 17

operative complications.
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