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Abstract

Background: Neck dissection has a central role in the management of head and neck cancers. This systematic
review aimed to compare the intraoperative and postoperative parameters between conventional and LigaSure
Small Jaw (LSJ)-assisted neck dissection.

Methods: PubMed (MEDLINE), Embase, and the Cochrane Library were searched.
independently by two authors for relevant articles comparing the outcomes of conventional and LSJ-assisted neck
dissection. Data from each study were extracted, and a random-effects model was used in the pooled analysis.

Results: Compared with conventional techniques, LSJ-assisted neck dissection was associated with a significantly
reduced operative time. The rates of postoperative hematoma, infection, amount of intraoperative blood loss, the
length of hospital stay and the drainage amount showed no significant intergroup differences.

Conclusions: The meta-analysis provides evidence that properly using LSJ may reduce the operative time
compared with that of conventional techniques. Surgeons may consider using LSJ in neck dissection according to
personal experiences.

Keywords: LigaSure vessel sealing system, LigaSure small jaw, Electrothermal bipolar vessel sealing, Neck dissection,
Neck lymphadenectomy

Background
The standard form of neck dissection (ND) was pro-
posed by Crile for the first time in 1906 [1]. Several
modifications, such as modified radical ND, selective
ND and extended ND, have been subsequently devel-
oped and employed as a central procedure in the man-
agement of head and neck cancer [1]. Careful dissection
and ligation of vessels are both critical procedures in
ND. Conventionally, these steps have been achieved with
suture ligation, hemoclips, and electrocoagulation [2–6].
Several energy-based devices have been introduced in

recent years to facilitate ligation procedures and de-
crease lateral heat dispersion [7–10]. LigaSure Small Jaw
(LSJ), an energy-based device, is a bipolar vessel-sealing
instrument that also incorporates a tissue divider. The
feasibility and safety of LSJ have been reported in several
surgeries, such as thyroidectomy, hemorrhoidectomy
and mastectomy [11–13]. The aim of the present study
was to compare intraoperative and postoperative param-
eters between LSJ and conventional ND in the existing
English literature.

Methods
Data collection and data sources
The present study was conducted according to the Pre-
ferred Reporting Items for Systematic Reviews and
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Meta-Analyses (PRISMA) statement. Two of the authors
(TYC and YCL) searched PubMed, Embase, and the
Cochrane Library independently and extensively for arti-
cles of interest published before June 2020. The key-
words used in the search process included “LigaSure
vessel sealing system”, “LigaSure Small Jaw”, “neck dis-
section”, “neck lymphadenectomy”, “cervical lymphade-
nectomy” and “lymph node dissection”. Moreover, these
two authors reviewed the reference lists of the included
studies to identify additional articles.

Study selection and data extraction
The inclusion criteria were studies including patients
with head and neck cancers who underwent ND, articles
published in English, and studies comparing the out-
comes of ND between the LSJ and conventional tech-
niques. The exclusion criteria were based primarily on
the absence of one of the inclusion criteria. Studies with-
out a control group, studies using the same database, ar-
ticles not published in English, duplicate studies, case
reports, abstracts, letters to the editor, and articles pend-
ing publication of the full text were excluded from the
present study. Data were independently extracted by 2
researchers (TYC and YCL). The bias of the included ar-
ticles was assessed independently by the two researchers
(TYC and YCL) using the Newcastle-Ottawa Scale and
the Cochrane Collaboration’s risk of bias tool (RoB 1.0)
for nonrandomized and randomized studies, respectively
[14, 15]. Discrepancies in study bias assessment were
discussed between the two authors until consensus was
achieved.

Outcomes
The main outcomes of this study included operative
time, intraoperative blood loss, incidences of postopera-
tive hematoma, incidences of postoperative surgical site
infection and length of hospital stay.

Data analysis
The results were analyzed using Comprehensive Meta-
Analysis software, version 3 (Biostat). Standardized mean
differences (SMDs) and mean differences (MDs) were
calculated to compare the total operative time, the
amount of intraoperative blood loss and the length of
hospital stay between the LSJ-assisted ND and conven-
tional ND groups. Risk differences (RDs) were calculated
to compare the incidences of postoperative hematoma
and surgical site infection between the two groups. The
overall effect was pooled using a random-effects model.
The types of neck dissection in conventional and LSJ-
assisted ND group were compared using the using the
chi-square test. Statistical heterogeneity among studies
was measured using the I2 statistic, which calculated the
proportion of overall variation attributable to between-

study heterogeneity. An I2 statistic exceeding 50% indi-
cates moderate heterogeneity, and an I2 statistic exceed-
ing 75% indicates high heterogeneity [16]. Potential
publication bias was assessed using a funnel plot and the
Egger’s intercept test [16]. Any 2-sided P-value less than
0.05 was considered statistically significant.

Results
Study selection
The initial literature search yielded a total of 214 articles,
and 39 duplicates were removed. A total of 167 articles
were also excluded based on their titles and abstracts.
The remaining 8 potentially eligible studies were re-
trieved for a careful review of the full texts. Among
them, review articles and studies not using LSJ were ex-
cluded from the meta-analysis. Finally, 4 articles were in-
cluded in this review [2–4, 6]. A flow diagram describing
the process involved in study identification and inclu-
sion/exclusion is shown in Fig. 1. eTable 1 in the Sup-
plement summarizes the literature search process and
the keywords used.

Demographics
Table 1 lists the basic demographics of patients from the
4 articles, including 1 randomized study and 3 nonran-
domized studies. The pooled prevalence of comprehen-
sive ND was comparable between the two groups (P =
0.75). The bias assessment for each study is described in
eTable 2 and eTable 3 in the Supplement.

Outcomes
Operative time
Four of the included studies reported the operative time
required for ND [2–4, 6].
Among the four studies included, two types of ND

were performed. Comprehensive neck dissection (CND)
involved surgical removal of all the five lateral cervical
lymph node levels (I-V) and selective neck dissection
(SND) involved the removal of less than five levels of
lymph nodes. The pooled results of overall study groups
showed that the operative time was lower in the LSJ
group (SMD, − 1.14; 95% confidence interval [CI], − 1.81
to − 0.47). A reduction in operative time by 29.0 min
was observed (Fig. 2a). Subgroup analysis of the two
studies including only SND also showed that the opera-
tive time was lower in the LSJ group (SMD, − 0.79; 95%
CI, − 1.29 to − 0.28) [2, 3] (Fig. 2b).

Intraoperative blood loss
Two of the included studies recorded the amount of in-
traoperative blood loss [2, 4]. The pooled analysis
showed no significant difference between the LSJ and
conventional technique groups regarding intraoperative
blood loss (SMD, − 0.18; 95% CI, − 0.56 to 0.20) (Fig. 3).
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Postoperative hematoma
Four of the included studies reported the incidence of
postoperative hematoma in both groups [2–4, 6]. The
pooled analysis showed no significant difference between
the LSJ and conventional technique groups regarding
postoperative hematoma (RD, − 0.00; 95% CI, − 0.05 to
0.05) (Fig. 4a).

Postoperative surgical site infection
Three of the included studies reported the incidence of
surgical site infection [3, 4]. The pooled analysis showed
no significant difference between the LSJ and conventional

technique groups regarding postoperative surgical site in-
fection (RD, 0.00; 95% CI, − 0.06 to 0.07) (Fig. 4b).

Length of hospital stay
Two of the included studies reported the length of hos-
pital stay [2, 6]. The pooled analysis showed no signifi-
cant difference between the LSJ and conventional
technique groups regarding the length of hospital stay
(SMD, − 0.25; 95% CI, − 0.63 to 0.13) (Fig. 5).

Drainage amount
Three of the included studies reported the drainage
amount [2, 3, 6]. The pooled analysis showed no

Fig. 1 Flow Diagram of the Literature Search

Table 1 Basic characteristics of the included studies

Authors Year Country Study Design Mean
Age (y)

Sex
(M/F)

Type of
ND

Number of CNDs Sample Size*

LSJ CT LSJ CT

Ozturk et al. 2016 Turkey Prospective study 62.7 17/8 SND 0 0 15 10

Lin et al. 2017 Taiwan RCT 52.4 34/7 SND 0 0 21 20

Tirelli et al. 2017 Italy Retrospective study 66.3 48/20 SND/CND 20 18 32 36

Suzuki et al. 2018 Japan Retrospective study 67.5 52/14 SND/CND 3 3 30 36

23/21 98 102

P = 0.75a

LSJ LigaSure Small Jaw; CT Conventional technique; y Year; ND Neck dissection; RCT Randomized controlled trial; SND Selective neck dissection;
CND Comprehensive neck dissection; M Male; F Female
a P-value from Chi-squared test of the pooled prevalence of CND between the LSJ and CT groups
* Number of sides of neck dissection
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significant difference between the LSJ and conventional
technique groups regarding the drainage amount (SMD,
− 0.38; 95% CI, − 1.47 to 0.72) (Fig. 5b).

Publication bias
The funnel plots and the results of the Egger’s and
heterogeneity tests are presented in eTable 4 in the
Supplement. Egger’s test was positive for drainage

amount (P = 0.031), indicating that the result may
have been influenced by publication bias. The results
of the Egger’s tests for other parameters indicated no
apparent publication bias.

Discussion
The present meta-analysis was conducted to evaluate
the differences between LSJ and conventional techniques

Fig. 2 Forest Plot of the Operative Time During Neck Dissection. a Overall study group. b Studies including only selective neck dissection. Std diff
in means, Standardized difference in means; CI, confidence interval; LSJ, LigaSure Small Jaw; CT, conventional technique

Fig. 3 Forest Plot of Intraoperative Blood Loss During Neck Dissection. Std diff in means, Standardized difference in means; CI, confidence
interval; LSJ, LigaSure Small Jaw; CT, conventional technique
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in ND in the existing English literature. According to
our meta-analysis, the LSJ group demonstrated a signifi-
cantly shorter operative time than the conventional
group. In addition, the incidences of postoperative
hematoma and surgical site infection were comparable
between the two groups. The amount of intraoperative
blood loss and the length of hospital stay also showed
no significant intergroup differences. To our knowledge,
this is the first time these two techniques in ND have
been systemically reviewed and compared.
ND plays an essential role in surgical treatments for

various head and neck cancers [1]. The extent of ND
levels depends on the severity of head and neck cancer
and subsequent treatment planning [17]. The conven-
tional technique for ND relies on knot tying, surgical
clips, cold instruments and electrocautery. However, sev-
eral energy-based devices have been developed and used
in recent years7,9,10. Developed in 1998, the LigaSure
vessel sealing system utilizes bipolar radiofrequency to
perform coagulation, and a feedback-controlled system
automatically shuts off when the sealing process is com-
pleted [18, 19]. In the reported literature, several types

of LigaSure devices have been used in head and neck
surgeries. When using the older generation of the Liga-
Sure vessel sealing system, Metzenbaum scissors are still
required to cut the tissue after coagulation [20]. How-
ever, the LSJ device, which was introduced in 2010, was
able to transect the tissue with a cutting blade immedi-
ately after vessel sealing and was expected to further fa-
cilitate surgical procedures [10, 21–23]. In the present
meta-analysis, only the studies that compared LSJ with
conventional ND were included to prevent possible bias
from different generations of LigaSure vessel sealing in-
struments. The pooled results from our analysis revealed
a significant reduction in total operative time in the LSJ
group. The use of LSJ in head and neck surgeries, such
as tonsillectomy, parotidectomy and thyroidectomy, has
also been previously reported to speed up the surgical
process. Our result was consistent with the studies above
and confirmed the feasibility and efficacy of LSJ in ND.
One previous study on thyroidectomy defined that a de-
crease of at least 10 min in operation duration was con-
sidered clinically relevant [24]. The pooled results from
our analysis indicated statistical as well as clinical

Fig. 4 Forest Plot of Postoperative Hematoma and Surgical Site Infection After Neck Dissection. a Postoperative hematoma. b Postoperative
surgical site infection. CI, confidence interval; LSJ, LigaSure Small Jaw; CT, conventional technique
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significance for surgical time reduction when LSJ is used
in ND.
LigaSure devices have been used to facilitate and secure

hemostasis in various open and endoscopic procedures.
With the use of LigaSure, the risk of bleeding does not in-
crease, and some studies have even shown reduced intra-
operative blood loss in hemorrhoidectomy and
laparoscopic gynecologic surgeries. The pooled result
from our study indicated a reduction in intraoperative
blood loss of approximately 14ml in the LSJ group. How-
ever, this reduction did not reach statistical significance.
Possible explanations may be that intraoperative blood
loss during ND was recorded in only two studies, and add-
itional data are needed for a more comprehensive analysis.
In addition, LSJ was used mainly to speed up the vessel
ligation procedure, and the dissection steps did not differ
substantially from those of conventional ND. Other fac-
tors, such as the surgeon’s experience or the underlying
condition of the patients, may also be potentially related
to the amount of blood loss during ND [25].
Incidences of postoperative complications were ana-

lyzed in our study. The pooled results demonstrated that
the incidences of postoperative hematoma and postoper-
ative surgical site infection were comparable between

the two groups. A previous study comparing LSJ and
conventional thyroidectomy also indicated that the com-
plication rate was similar between the two techniques
[26]. During ND, careful dissection and ligature of ves-
sels are reported to be extremely important steps. The
development of the LSJ helps to simplify vessel ligation
while achieving reliable hemostasis. However, careful
dissection remains fundamental in ND. Several factors in
addition to surgical instruments can also play contribut-
ing roles in the development of postoperative complica-
tions. The level of ND, baseline nutrition status, and
underlying disease of patients are related to complica-
tions after ND in the literature [27–29].
The length of hospital stay, including both “medically

necessary” and “discharge delay” periods, was similarly a
multifactorial result [30]. The pooled results revealed
that the length of hospital stay was not significantly dif-
ferent between the two groups. Our result also indicated
that LSJ-assisted ND did not reduce the total amount of
drainage. The drainage volume after ND has been re-
ported to be increased in patients with older ager, anti-
thrombotic treatment, and greater extent of surgery [31].
The purchase cost of LSJ is greater than conventional in-
struments; however, several authors believed that the

Fig. 5 a Forest Plot of the Length of Hospital Stay. b Drainage Amount. Std diff in means, Standardized difference in means; CI, confidence
interval; LSJ, LigaSure Small Jaw; CT, conventional technique
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purchase cost would be offset by reducing time-related
charges for the surgical team and operating theatre [4,
6]. Conflicting results have also been reported, and more
studies may be needed to elucidate the cost-effectiveness
issue [32].
The authors acknowledge the limitations of the

present study. First, only four studies were included in
this meta-analysis, and more studies are required to con-
firm these results. Second, although one of the included
articles was a randomized trial, other studies were also
included given the lack of available data in the literature.
Third, the results of this meta-analysis should be inter-
preted with caution given the potential publication bias
and heterogeneity between the included studies. Despite
these limitations, our meta-analysis still provides evi-
dence for the use of different techniques in ND.

Conclusions
In conclusion, compared with conventional techniques,
LSJ-assisted ND significantly reduces the operative time.
The main advantage of LSJ is to simplify the vessel
ligation procedure and eliminate the need for knot tying
and clips while securing hemostasis. The amount of in-
traoperative blood loss, the amount of postoperative
drainage and the incidences of postoperative hematoma
and surgical site infection were comparable between the
two groups. In addition, the use of LSJ did not increase
the length of hospital stay. Surgeons may consider using
LSJ according to personal experiences, preferences, and
cost-effectiveness criteria.
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