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Abstract Despite minimally invasive neck dissection
(MIND) being popular technique, there is a paucity of
literature emphasizing its safety and efficacy. In this meta-
analysis, we compared the efficacy and safety of MIND
over CND techniques in treating oral/head and neck cancer.
We systematically searched PubMed, MEDLINE, Embase,
from database inception to January, 2019 for the relevant
studies comparing MIND and CND. Two independent
reviewers performed quality check and data were extracted
for primary outcomes to assess length of hospital stay,
duration of surgery, intraoperative blood loss and retrieved
lymph nodes. Drainage volume and duration, length of
incision, satisfaction of scar and safety were the secondary
outcomes. We analyzed the outcomes using standard mean
differences (SMDs) and the relative risk that were pooled
using random effect meta-analysis. Out of 144 studies, 17
met the final inclusion criteria. MIND technique has shown
better overall efficacy with outcomes compared to CND
except with duration of surgery (SMD 1.82, 95% CI
0.47-3.17). Lesser hospital stay, better nodal yield and less
intra-operative blood loss was observed with MIND over
CND. Duration and volume of wound drainage was com-
parably less in MIND with smaller length of incision.
Postoperative complications were less and tolerable with
MIND approach with superior cosmetic outcomes. MIND
via endoscopic or robotic approach is safe and efficacious
with equitable oncological outcomes in terms of lymph
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nodes yield compared to CND, but it requires longer sur-
gery duration.

Keywords Minimally invasive - Endoscopic - Robotic -
Head and neck cancer - Meta-analysis - Systemic review

Introduction

In recent decades, Minimally Invasive Neck Dissection
(MIND) performed endoscopically or robotically for
treating head and neck cancer have made a remarkable
progress not only with better oncological outcomes, but
also functional outcomes, lesser morbidity and improved
quality of life [1-3]. Considering minimally invasive sur-
gery for head and neck cancer could be challenging due to
complex anatomy, narrow working space and close prox-
imity of vital structures. After the advancement in endo-
scopic techniques and FDA approval of da Vinci system
for head and neck cancer surgery in 2009, the advantages
of this minimally invasive approaches have been utilized.
Conventional Neck Dissection (CND), which includes
Radical Neck Dissection (RND), Modified radical Neck
Dissection (MND) or Selective Neck Dissection (SND) is
still being the standard and integral part of oral, head and
neck cancer treatment which involves resection of draining
group of lymph nodes. However, CND being safe and have
lower risk of regional recurrence, it is associated with
significant post-operative morbidities and shoulder dys-
function. MIND procedure has advantages with respect to
efficacy, safety and cosmetic benefits [4, 5].

MIND, along with patient desire for aesthetically
acceptable scar and surgeon concern for better functional
and cosmetic results without compromising on oncological
effectiveness compared to CND, minimally invasive
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techniques have several advantages to patients as well as
surgeons. Which includes smaller incisions, lesser risk of
infection, decreased pain and hospital stay with better scar
satisfaction to patients. Whereas, the robotic instruments
enhanced the dexterity and degree of freedom for the sur-
geon to operate along with three-dimensional visualization
[6].

As the main purpose of these minimally invasive tech-
niques is to hide the scar of head and neck surgery, several
remote access approaches were considered which includes
transoral, transaxillary, modified facelift, retro auricular or
past auricular facelift approach [7].

Despite the increased adoption of this technique, there is
a paucity of literature and studies available are mostly
confined to South Korea. Considering the popularity of
MIND technique, it is imperative to assess its efficacy
compared to CND. In this study, we systematically
reviewed the relevant studies which preferred MIND and
CND techniques for oral/head and neck cancer and per-
formed meta-analysis among the comparative studies
between MIND and CND techniques and synthesize data in
terms of safety and efficacy.

Materials and Methods

This systematic review and meta-analysis (PROSPERO ID:
CRD42019124586) conformed to the “Preferred Reporting
Items for Systematic reviews and Meta-Analyses
(PRISMA)” guidelines (Fig. 1).

Study Design and Participants

A comprehensive scientific literature searched using
PubMed, EMBASE and Cochrane library databases were
conducted for articles published till January 2019 using
following search strings: (oral cancer AND neck dissec-
tion) AND (“minimally invasive” OR “minimally invasive
neck dissection” OR “robotic neck dissection” OR “en-
doscopic assisted neck dissection.”

The initial screening of the articles was performed based
on the title and abstract, followed by full-text examination
of initially included article to assess the relevance
according to the defined inclusion/exclusion criteria. Two
reviewers independently carried out article screening pro-
cess, discrepancy and disagreements were resolved by third
party. Prospective and retrospective studies comparing
minimally invasive neck dissection techniques (robot or
endoscopic assisted) with conventional neck dissection and
also single arm prospective/retrospective studies where the
patients were administered the novel techniques were
included. Articles published in English-only were included
in the study. Other study designs (case reports, reviews,

meta-analysis, etc.), studies with insufficient statistical data
and repeated studies that contained the same patient
cohorts were excluded.

Data Extraction and Quality Assessment

Two independent reviewers extracted data from included
studies regarding author, year of publication, study design,
study population (total as well as group-wise), demo-
graphics of the study population, oncological outcomes in
terms of efficacy and safety to standardized MS Office
Excel based data extraction sheets. The primary outcome
of interest in this study were length of hospital stay,
duration of surgery, intraoperative blood loss and retrieved
lymph nodes. Secondary outcomes were drainage volume
and duration, length of incision, satisfaction of scar and
safety analysis, in terms of adverse events (AEs).

The methodological quality of the eligible studies was
determined by Methodological Index for Non-Randomized
Studies (MINORS) [8] criteria and publication bias in this
meta-analysis was evaluated using funnel plots for duration
of surgery, intraoperative blood loss and hospital stay.
Authors of the study were contacted to resolve any dis-
crepancy or unclear data reported.

Statistical Analysis

Statistical analysis for meta-analysis was done by using ‘R’
software. Descriptive statistics was used to present the
baseline parameters. All continuous variables were pre-
sented as means (standard deviation, SD), medians (range)
and percentages. For comparative studies, time related
outcomes were presented as mean (SD) or median (range).
The values between MIND and conventional techniques
was presented as mean difference or standardized mean
difference and 95% confidence interval (95% CI). For
single intervention/arm studies, the time for MIND and
relevant outcomes were pooled and provided as mean (SD).
Safety of the surgical techniques was compared in terms of
relative risk (RR) and 95% CI.

The potential heterogeneity among the studies was
determined via Cochran’s Q-statistic and /> statistics. If the
P value for heterogeneity was < 0.05 or I* was > 50%, the
heterogeneity will be statistically significant. Safety was
determined in terms of event rates and risk ratio (RR) with
95% CI.
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Fig. 1 Preferred reporting items for systematic reviews and meta-analyses flow chart for article selection

Results
Study Selection
Characteristics of The Included Studies

The present systematic review included a total of 17 studies
with data obtained on 620 patients altogether for the
analysis. Out of which, nine studies compared MIND with
CND in which 2 were retrospective and 7 were prospective
in nature. Eight studies were of single arm with only MIND
in which 5 studies were retrospective and 3 were of
prospective setting. In total, 10 were prospective and 7
were of retrospective setting. The demographic character-
istics of the studies are summarized in Table 1. The total
number of patients ranged from six to 113, whereas, the
sample size for MIND and CND ranged from 6 to 75 and
from 16 to 43, respectively. The median age ranged from
27.33 to 62.5 and 56 to 63.2 for the patients who underwent
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MIND and CND, respectively. Among the gender, per-
centage of male patients ranged from 50% to 85.7% and
female from 14.28% to 77.77% for the MIND group.
Whereas, in CND group, males ranged from 42.85% to
80% and females from 1.5% to 46%. Median follow-up
duration ranged from 1.5 to 35.7 months in MIND group
and from 1.5 to 37.3 months in CND group.

Quality Assessment and Publication Bias

For comparative studies, the score ranged from 19 to 20
(ideal score 24) and score range of 11-13 (ideal score 16)
was obtained for non-comparative studies. Greater the
MINORS score indicates greater the quality of the included
studies. In most of the studies, assessment of the study
outcomes were not blinded.

Relatively lesser publication bias was found as depicted
in the resultant funnel plot as standard error for all was
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Table 1 Demographic characteristics of the included studies

Si.  Author_Year = MINORS  Study No. of  Total no. of No. of patients in No. of patients in Median age
no score design arms patients MIND CND
(MIND) =+ SD (CND) + SD
Liang F_2017 13 R 1 29 29 - 559 +£78 -
2 Byeon H 13 R 1 37 37 - 57 -
K_2015
3 Nayak 11 R 1 45 45 - 54 -
SP_2018
4 Byeon 12 R 1 6 6 - - -
HK_2014
5 Albergotti 13 R 1 10 10 - 56 -
WG_2016
6 Woo SH_2016 12 P 1 18 18 - 27.33 -
7 Huang X_2009 12 P 1 18 18 - - -
8 Kim WS_2012 11 P 1 7 7 - - -
9 Lira BB_2017 19 R 2 60 17 43 - -
10 Tae K 2014 19 R 2 30 11 19 52.6 £9.1 63.2 £ 18.1
11 Park YM_2013 12 P 2 7 7 14 59 -
12 Fan S_2014 19 P 2 44 23 21 52 56
13 Raj R_2016 19 P 2 57 22 35 - -
14  Fan S_2016 20 P 2 60 31 29 - -
15 Lee HS_2012 20 P 2 26 10 16 44 56
16  Kim WS_2015 19 P 2 53 20 33 62.5 63
17 Yong Bae 20 P 2 113 75 38 - -
Ji_2017

P Prospective study; R Retrospective study

within acceptable range (funnel) (Fig. 2), except for hos-
pital stay.

Efficacy and Safety Outcomes of Comparative
Studies

Primary Outcomes
Length of Hospital Stay Length of hospital stay was

evaluated and compared in seven studies between MIND
and CND group (Fig. 3). Random effects meta-analysis

Hospital Stay
0
5 \\
m -"-.. "'.".
T 0227 Ce N
2 »o A
n ’ . '\'a.,.
cal =
0.454 . . L . .
-1.5 -1 -0.5 0 05
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Fig. 2 Funnel plot showing publication bias among the studies
included in the analysis

showed a statistically significant difference between MIND
and CND with respect to length of stay in hospital, with an
SDM of —0.52 (95% CI —0.89 to —0.16; p = 0.0045)
indicating patients undergoing MIND will have signifi-
cantly less duration of hospital stay when compared to
patients undergoing CND.

Duration of Surgery FEight studies evaluated and com-
pared operative time between MIND and CND groups
(Fig. 4). Random effects meta-analysis demonstrated a
statistically significant longer operative time for MIND
approach compared to the conventional approach, with a
total SDM of 1.82 (95% CI 0.47-3.17; p = 0.0082). The
95% CI suggested high confidence with a large effect size.
I? of 96.3% indicated a high degree of heterogeneity among
the studies. Operative time was significantly prolonged in
the MIND group compared to the CND group.

Intraoperative Blood Loss Five studies evaluated and
compared intraoperative blood loss between MIND and
CND group. The SDM for blood loss during surgery was
—0.25 (95% CI: —0.82, 0.32; p = 0.39) indicating MIND
undergoing patients experienced less blood loss compared
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Hospital stay (days)

Statistics for each study

Author_Year Std diff in mean and 95% CI SDM (LL, UL)
Lira BB_2017 —_—.— -1.15[-1.74,-0.55]
Song Fan_2014 —_—-— -1.05[-1.68, -0.42]
Ravindrasinh Raj_2016 —— -0.45[-0.99, 0.09]
Song Fan_2016 —— -0.30[-0.81, 0.21]
Lee HS_2012 -0.40[-1.19, 0.40)
Kim W.S_2015 — 0.19[-0.37, 0.74]
Park YM_2013 -0.60[-1.49, 0.29)]
MIND is Better CND is Better
RE Model ———— -0.52[-0.89,-0.16]
| I I I I |
2 15 1 05 0 05 1

Standardized Mean Difference

Fig. 3 Forest plot showing random effects meta-analysis for length of hospitalization. CI confidence interval, SDM standard difference mean, LL
lower limit, UL upper limit, RE random effect, MIND Minimally Invasive Neck Dissection; CND Conventional Neck Dissection

Duration of surgery

Statistics for each study

Author_Year Std diff in mean and 95% ClI SDM (LL, UL)
Lira BB_2017 —— -0.83[-1.41,-0.25)
Tae K_2014 —— 1.40[0.58, 2.22)
Song Fan_2014 —— 3.36[244, 428]
Ravindrasinh Raj_2016 — 0.76[0.20, 1.31]
Song Fan_2016 —— 1.68[1.10, 2.27]
Lee HS_2012 mmm— 6.38[4.47, 8.28]
KimW.S_2015 —— 1.22[062, 1.82)
Park YM_2013 —.— 1.48[0.52, 2.45]
MIND is Better CND is Better
RE Model 1.82[0.47, 3.17)
[ T T T T 1
2 0 2 4 6 8 10

Standardized Mean Difference

Fig. 4 Forest plot showing random effects meta-analysis for duration of surgery. CI confidence interval, SDM standard difference mean, LL
lower limit, UL upper limit, RE random effect, MIND Minimally Invasive Neck Dissection; CND Conventional Neck Dissection

to CND group of patients. However, this association was
not found to be statistically significant (Fig. 5).

Retrieved Number of Lymph Nodes A total of seven
studies estimated the number of lymph nodes yielded
during pathological examination between MIND and CND.
There was no significant difference between MIND and
CND with respect to the retrieved number of lymph nodes
(p = 0.7323). However, the SDM value was favoring
MIND though the difference was statistically not signifi-
cant (SDM —0.06; 95% CI. —0.38, 0.27) (Fig. 6).

@ Springer

Secondary Outcomes

Drainage Duration and Volume Six studies analyzed
drainage duration and five studies estimated the volume of
drainage in patients undergoing MIND and CND. The
SDMs for drainage duration and volume were —0.22 (95%
CI: —-0.65, 0.21, p =0.32) and —0.23 (95% CI. —0.71,
0.26, p =0.36) respectively. A reduction in drainage
duration and volume in patients undergoing MIND com-
pared to CND group was observed, however a statistically
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Fig. 5 Forest plot showing
random effects meta-analysis

for blood loss during surgery. CI

confidence interval, SDM
standard difference mean, LL
lower limit, UL upper limit, RE
random effect, MIND
Minimally Invasive Neck
Dissection; CND Conventional
Neck Dissection

Intraoperative blood loss (mL)

Statistics for each study

Author_Year Std diff in mean and 95% CI SDM (LL, UL)
Song Fan_2014 i -0.17[-0.77, 0.42)
Ravindrasinh Raj_2016 —— -1.33[-1.91,-0.74)
Song Fan_2016 —— -0.16 [-0.66, 0.35]
KimW.S_2015 ! 0.27[-0.29, 0.83]
Park YM_2013 —_— 0.23[-0.64, 1.11]

MIND is Better ; CND is Better
RE Model R e -0.25[-0.82, 0.32]
[ T T 1

-2 -1 0 1 2
Standardized Mean Difference

Retrieved lymph nodes (No.)

Statistics for each study

Author_Year Std diff in mean and 95% ClI SDM (LL, UL)
Lira BB_2017 — 0.80[-1.37,-0.22]
Tae K_2014 —_————i -0.48[-1.23, 0.27]
Song Fan_2014 — 0.25[-0.34, 0.85]
Ravindrasinh Raj_2016 —_—— 0.22[-0.31, 0.76]
Lee HS_2012 0.48[-0.32, 1.29]
KimW.S_2015 el -0.26[-0.82, 0.29]
Yong_2017 —— 0.16 [-0.23, 0.55]
MIND is Better CND is Better
RE Model ——— -0.06 [-0.38, 0.27]
I T T I T T 1
-15 -1 05 0 05 1 15

Standardized Mean Difference

Fig. 6 Forest plot showing random effects meta-analysis for retrieved number of lymph nodes. CI confidence interval, SDM standard difference
mean, LL lower limit, UL upper limit, RE random effect, MIND Minimally Invasive Neck Dissection; CND Conventional Neck Dissection

significant difference was not observed with both the out-
comes (p = 0.32 and 0.36 respectively) (Fig. 7a and b).

Length of Incision Two studies evaluated length of inci-
sion in MIND and CND group. There was a significant
difference in incision length between the two study groups
(»p = 0.03). The SDM for Length of incision was —7.5
(95% CI: —14.48, —0.62) indicating patients in MIND
group had a significantly smaller length of incision com-
pared to conventional group (Fig. 8).

Satisfaction of Scar Cosmetic satisfaction of the scar was
assessed using a non-validated scale of grade 1-5, con-
sidering highest score 5 as ‘extremely satisfied’ or

depending upon the study. In our study, satisfaction with
the scar after the surgery was assessed in 2 comparative
studies. Patients undergoing MIND surgery expressed more
satisfaction of scar when compared to CND group with an
SDM of 1.44 (95% CI: —0.09, 2.97), however, this asso-
ciation between the MIND and CND was not statistically
significant (p = 0.064) (Fig. 9).

Nodal recurrence rate at follow-up was studied in 6
comparative studies between MIND and CND. Of which,
four studies showed no nodal recurrence in the MIND
group. One study (lira, 2017) compared disease free sur-
vival (DFS) between MIND and CND approach with no
statistical difference between the groups.
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A

Duration of drainage (days)

Statistics for each study

Drainage volume (mL)

Statistics for each study

Author_Year Std diff in mean and 95% CI SDM (LL, UL) Author_Year Std diff in mean and 95% CI SDM (LL, UL)
Lira BB_2017 —— -0.02[-0.58, 0.55) Tae K_2014 —_—— -0.63(-1.39, 0.13)
Tae K_2014 = 052127, 0.23] Song Fan_2014 —— 090 -152,-0.28]
Song Fan_2014 —_—— -0.74[-1.35,-0.12) Song Fan_2016 ——i -029-0.80, 0.22)
Song ——.— 073 ¥

Fén 2016 0.731129,-021) Lee HS_2012 r—r— 0.45[-0.35, 1.25)
Lee HS_2012 ———————t 0.21[-0.58, 1.01)

KimW.S_2015 ——— 0.28(-0.28, 0.84]
KimW.S_2015 - 0.51[-0.06, 1.07]
MIND is Better CND is Better
MIND is Better CND is Better
RE Model S 022065, 021] RE Model ——— -0.23(-0.71, 0.26)
I . . : . . [ — T L
15 41 05 0 05 1 15 2 415 1 05 0 05 1 15
Standardized Mean Difference Standardized Mean Difference

Fig. 7 Forest plot showing random effects meta-analysis for a dura-
tion of drainage, b drainage volume. CI confidence interval, SDM

effect, MIND Minimal
tional Neck Dissection

standard difference mean, LL lower limit, UL upper limit, RE random

Author_Year

Length of incision (cm)

Std diff in mean and 95% ClI

ly Invasive Neck Dissection; CND Conven-

Statistics for each study
SDM (LL, UL)

Song Fan_2014 —— -408([-5.11,-3.04]

Ravindrasinh Raj_2016 —_— -11.15[-13.26, -9.03]
MIND is Better | CND is Better

RE Model e ————— 755(-14.48,-0.62]

T T T T T T 1
-14 -12 -10 -8 6 4 -2
Standardized Mean Difference

Fig. 8 Forest plot showing random effects meta-analysis for length of incision. CI confidence interval, SDM standard difference mean, LL lower
limit, UL upper limit, RE random effect, MIND Minimally Invasive Neck Dissection; CND Conventional Neck Dissection

Satisfaction of scar (% or index

Lee HS_2012 2.28[1.28,3.29]
KimW.S_2015 — 0.72[0.14,1.29]
CND is Better MIND is Better
RE Model — 1.44[-0.09,2.97]
T T T 1
0 1 2 3 4

Standardized Mean Difference

Fig. 9 Forest plot showing random effects meta-analysis for satisfaction of scar. CI confidence interval, SDM standard difference mean, LL
lower limit, UL upper limit, RE random effect, FE fixed model, MIND Minimally Invasive Neck Dissection; CND Conventional Neck Dissection
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Safety Outcomes in Terms of Surgical
Complications

Postoperative complications varied across all 17 included
studies. The common complications observed were
numbness of earlobe, temporary mouth corner deviation,
seroma/hematoma, wound infection and chyle leakage.
Overall, the evidence suggested lower rates of all the above
complications (except for temporary mouth corner devia-
tion) in MIND group than with conventional group, but the
differences observed were not statistically significant
(Fig. 10). The relative risk and p values for numbness of
earlobe, seroma/hematoma, wound infection and chyle
leakage were 0.72 (95% CI: 0.16, 3.21, p = 0.6), 0.6 (95%
CI: 0.21, 1.75, p=0.35), 0.31 (95% CI: 0.03, 2.88,
p =0.3), 0.64 (95% CI: 0.21, 1.96, p = 0.4) respectively.
Nevertheless, there was no report of serious adverse events
(AEs) and the AEs reported were tolerable. Also, there was
no report of any surgery related death in both the
techniques.

Pooled Analysis of Single Arm Studies (MIND
Group)

A total of 8 studies evaluated the efficacy of MIND alone.
Among them, five were retrospective and three were
prospective studies (Table 2).

Discussion

As the management of the clinical palpable lymph nodes is
essential in the treatment of head and neck cancer espe-
cially in case of clinical NO neck cancer [9], a method with
better post-operative outcomes and cosmetic benefits is
preferred. Minimally invasive approaches including robotic
or endoscopic technique are used in many surgical sub-
specialties for the treatment of cancer, especially in head
and neck cancer [1].

Gagner [10] introduced minimal invasive technique
using endoscopy. Narrow workplace and difficulties in
dissecting deeper levels by using minimal invasive tech-
nique via laparoscopic or endoscopic approach are resolved
by performing robotically using retro-auricular and modi-
fied facelift approach. Various studies using minimally
invasive techniques to treat head and neck cancer have

A Seroma/Hematoma B Wound Infection
A nd Ye Relative Risk Cl
Hhere)andYeRr 1 1% elative Risk [98% C1l - puthor(s) and Year L e Relative Risk [95% CI]
Tea K_2014 110 2 17 e 0.86 [0.09, 8.47] 1 O 1 O
PakYM2013 0 7 1 17 — 079(0.04,17.44]  SongFan 2014 0 23 1 20 L 031[001,7.12)
SongFan2016 0 31 1 28 — 03100L738  gongFan2016 0 3 1 28 ——i— 0.31[001, 7.38]
Kim W.S_2015 6 14 6 27 ——— 1.65[0.62, 4.42)
Yong Bae_2017 9 66 19 19 —— 0.24 [0.12, 0.48] MIND CND
FE Model 0.31(0.03, 2.88)
RE Model MIND  ____ CND  47500.16,3.21) et
— 005 025 1 4
005 025 1 4 " .
Risk Ratio (log scale) Risk Ratio (log scale)
C Numbness of Earlobe D Chyle Leakage
Authors) and Year | c Relative Risk [95% CI] Author(s) and Year c Relative Risk [95% CI]
1 O I O 1 O I O
SongFan 2014 2 21 5 16 ———iv 0.37 [0.08, 1.69) PakYM2013 1 6 3 15 — 0.86 (0.1, 6.92]
SongFan 2016 1 30 4 25 ——— 023[0.03, 1.97] KmWS_2015 2 18 4 29 —_— 0.83[0.17, 4.10]
Lee HS_2012 6 4 412 i e 2.40[0.89, 6.45] YongBaeJi 2017 1 74 2 36 - 0.25[0.02, 2.71)
RE Model MND o OND 221046,321]  FE Model MIND — ____ OND 641021, 1.96)
| s a— | B — —
005 025 1 4 005 025 1 4
Risk Ratio (log scale) Risk Ratio (log scale)

Fig. 10 Forest-plot of the relative risk of adverse events (AEs)
associated with MIND versus conventional technique. CI confidence
interval, SDM standard difference mean, LL lower limit, UL upper

limit, RE random effect, FE fixed model, MIND Minimally Invasive
Neck Dissection; CND Conventional Neck Dissection
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Table 2 Demonstrating weighed mean and pooled SD for the single arm studies

Sl Author; year Length of Duration of  Intra-operative Retrieved lymph Drainage Duration of Length of
no hospital stay surgery blood loss nodes volume (ml) drainage incision
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Faya, 2017 6.0 (1.3) 68.4 (10.3) - 19.1 (4.1) 147.5 (57.2) 2.6 (0.8) 4.2 (0.6)
2  HXKByeon, 22.8(10.4) 258.6 (99.3)  251.1 (228.7) 30.8 (17.9) 1028.4 (1166.5) 9.1 (5) -
2015
3 Sandeep, 3 130 60 14 - 3 2.5
2018
Byeon, 2014 7.16 (1.47) 156.8 (26.2) 70 (13.03) 27.83 (3.8) 237.5 (57.2) 5.66 (0.81) -
5  Albergott, 1.5 298 85.5 28.5 (9.3) 102.3 (47.2) 1.5 4
2016
6  Seung hoo, - 82.5 (18.5) - - - - -
2016
Huang, 2009 - 98.7 (19.4) 14.7 (4.5) - - - 32
Kim W S, 10.1 190.7 - 36 432.85 6.57 (1.4) -
2012
Mean (SD) 23.07 (9.71) 152.47 (45.03) 116.64 (144.39) 22.59 (11.05) 537.15 (34.40) 4.79 (2.86) 3.25 (0.60)

demonstrated efficacy, safety and cosmetic benefits over
CND [11-13]. Kim et al. in 2012 by introducing robotic
neck dissection technique for head and neck squamous cell
carcinoma showed good cosmetic and surgical outcomes
[14]. Later Kim et al. in 2014 proved the convenience of
operating node positive head and neck cancer through
retro-auricular or modified facelift approach [15].

This systematic review and meta-analysis was designed
to assess the efficacy and safety of MIND technique in
oral/head and neck cancer compared to CND. In our study,
we analyzed nine comparative studies between MIND and
CND for efficacy and safety outcomes. Our data showed
the postoperative outcomes of MIND are comparable to
CND approach with major disadvantage being the longer
duration of surgery. This could be attributed to the time-
consuming skin flaps elevation and retractor placement,
docking of the da Vinci system, aligning of robotic or
endoscopic instruments and also steep learning curve. With
increased operative time, the patient has to be under gen-
eral anesthesia for longer duration which might add to the
post-operative complications. These drawbacks can be
overcome in future with experience of the surgeon with
minimally invasive techniques.

Length of hospital stay was significantly lesser with
MIND compare to CND due to faster recovery from min-
imally invasive surgery. Better immune preservation with
minimally invasive approaches with reduction in inflam-
matory mediator like serum IL-6 and CRP level post-op-
eratively which are elevated due to surgical trauma and
stress among patients undergoing CND can be resolved by
minimally invasive approaches [16].

@ Springer

In our study, length of incision for MIND was signifi-
cantly small compared to CND and lesser intra operative
blood loss was observed in MIND. Meticulous dissection
with small incision performed from the surgeon using
MIND techniques could to be attributed for these out-
comes, which might have also resulted in lesser drainage
volume and duration in our study. CO, insufflation carried
out during the surgery could be the other contributing
factor for lower intra-operative blood loss as CO, has a
compression effect on neck vessels [17].

Retrieved number of lymph nodes from MIND approach
was not statistically significant from that in the CND. A
slight increase in number of lymph nodes yield was
observed with MIND might not confirm the oncologic
safety but shows the feasibility of the technique. Though
some studies [18-20] have compared nodal yield as proxy
factor for oncological outcomes, long term data regarding
overall survival and disease free survival are required to
measure true oncological outcomes.

The main advantage of MIND is its capability in pre-
senting cosmetically acceptable scar along with superior
efficacy and safety compared to CND. Today cancer
patients are cautious about cosmetic appeal particularly
with oral/head and neck cancer surgery scars which is
aesthetically unacceptable. Whereas, with CND, a long
scar over the neck, along with wound related complications
are inevitable.

In our study, satisfaction with the surgical scar was
assessed by two comparative studies, stating better scar
satisfaction with MIND [5, 15]. Both studies performed
neck dissection by modified facelift or retro-auricular
approach using robotic technique and compared the
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outcomes including the cosmetic benefits. Satisfaction with
the scar was mainly due to aesthetically acceptable scar
and the access to the incision site was away from the post-
operative radiation field without affecting normal lym-
phatic drainage. The study also states the advantage of this
approach in preserving lymphatic drainage which is sig-
nificantly disrupted by transverse anterior neck incision of
head and neck cancer [15]. However, cosmetic scores were
evaluated using non-validated scales hence the interpreta-
tion of the scores should be done with caution.

Our meta-analysis showed lower rates of post-operative
complications which reflects the safety associated with
MIND. Patient under gone MIND have shown lesser post-
operative complication which includes numbness of ear-
lobe, (except temporary mouth corner deviation), seroma/
hematoma, wound infection and chyle leakage compared to
CND. However, none of them were found to be statistically
significant. Major post-operative complications were rare.
Transient marginal nerve palsy was observed with 11% of
participants with robotic-assisted surgery group which was
resolved in couple of months [12]. Surgical site wound
infection, 2 cases with permanent marginal branch paresis
and 5 cases with transient paresis was observed in one
study [21]. Other minor peri-operative outcomes associated
with neck dissection including injury of marginal
mandibular branch of the facial nerve, skin flap, skin burn/
necrosis, button hole, lymphocele, facial paresis and sur-
gical wound related infections were observed.

In our study, eight single arm studies evaluated the
efficacy and safety of MIND (endoscopic and robotic) in
the treatment of head and neck cancer.

Mean values of length of hospital stay, duration of
surgery, intra-operative blood loss, retrieved lymph node,
drainage volume and duration and length of incision of
single arm studies were comparable with that of MIND
approach in 2-arm studies. Mean values for duration of
surgery in single arm studies was observed to be 181.4 min
whereas in 2-arm studies, a mean value of 152.47 min.

Various studies among the single arm have used endo-
scopic technique in the treatment of head and neck cancer
[4, 11, 22-24]. The major advantage with endoscopic
surgeries were excellent cosmetic outcomes and it is cost
effective compared to robotic neck dissection. A 3-year
retrospective study of 45 cases conducted in India [11]
showed the benefits of endoscopic technique compared to
CND in terms of safety and efficacy. The resultant scar
from this approach below the clavicle using minimally
invasive technique has shown an excellent cosmetic benefit
as the scar wound heals fast and lies inside the patient’s
clothing. This technique could be an excellent tool for
cancer-afflicted and resource-limited settings with onco-
logical benefits, low-cost and lesser scar.

To avoid the long visible transcervical incision which is
inevitable with CND, Liang et al. placed a small lateral
neck incision through endoscopic approach to treat early
stage head and neck squamous cell carcinoma. With
3-years follow-up results, this minimally invasive tech-
nique was found to be safe and feasible with better onco-
logical outcomes [22].

Byeon et al. demonstrated the retro-auricular or modi-
fied facelift selective neck dissection using laparoscopic
approach and suggest this cost-effective alternate treatment
option to those who find robotic surgery as expensive [23].

However, MIND via endoscopic approach have certain
technical disadvantages which includes narrow working
space, which can lead to few or more collisions between the
operator and the assistant and limited degree of motion with
rigid manually operated instruments in a narrow and angled
working space. Limited 2-dimensional vision through an
endoscope might lead to unclear view of anatomical
structures. And also, physiological tremors could amplify
along the length of rigid endoscopic instruments.

To overcome these shortcoming of the endoscopic
technique, robotic-assisted surgery using da Vinci surgical
systems has been implemented in various surgical sub-
specialties including head and neck surgery. Byeon et al.
showed the feasibility of robotic surgery in treatment of
head and neck cancer with excellent cosmetic benefits [13].

There are certain advantages of robotic technique which
include improved dexterity and endowrist function with
high degree of motion with better hand—eye co-ordination
to the surgeon. Physiological tremor can be greatly reduced
with the use of appropriate filters. Another remarkable
advantage is the enhanced 3-dimensional vision enables the
surgeon to identify and dissect anatomical structures [6].
There are few disadvantages to these robotic techniques.
First and foremost is the cost associated with these robotic
systems which are very expensive and that makes it unaf-
fordable to setup and maintain these systems in many
resource-poor settings. And, of course the requirement of
extra skilled staff could be the other limitation.

There are few limitations in our study. Most of the
studies were carried out in South Korea, except three
studies [11, 17, 25]. So, the results obtained from these
findings should be cautiously extrapolated to the general
population. In nine comparative studies, patients were
given the option to choose MIND or CND and additional
cost associated with MIND was informed in prior. Also,
cosmetic benefits with MIND being one of the major
advantages, the scale used to measure the scar satisfaction
scores were not validated and hence this might affect the
interpretation of study findings.

In conclusion, MIND performed via laparoscopic or
robotic technique have better outcomes in terms of length
of hospital stay, interoperative blood loss, number of
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lymph nodes retrieved but significant longer operative time
compared to CND. Drainage volume and duration and
length of incision was also lesser with MIND compared to
CND. MIND approach was also considered safe with less
and tolerable post-operative complications. Additionally,
cosmetic benefits with better scar satisfaction are the
advantages of MIND. However, MIND can only be rec-
ommended given the cost of care beyond the potential
benefits.
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