Study Protocol

Impact Of Hayes Martin Maneuver And Anterograde Dissection
On ldentification And Preservation Of Marginal Mandibular
Nerve During Neck Dissection In Patients With Oral Squamous
Cell Carcinoma.

Abstract:

Background: Hayes Martin maneuver (HMM) and Anterograde dissection technique (ADT)
were originally described in 1951 as a means of preserving the marginal mandibular nerve
(MMN) during level 1B clearance in a neck dissection procedure address the cervical metastasis
in patients with oral squamous cell carcinomas.

Objectives: To compare and evaluate the efficacy of HMM and ADT in preservation of MMN
using Electromyography of muscles supplied by the nerve ie Mentalis, Depressor labii inferioris
and depressor anguli oris, to evaluate muscle function.

Methodology: 20 patients undergoing neck dissection over a period of 6 months grouped were
into two groups (10 patients for Hayes Martin manoeuvre and 10 patients for anterograde
dissection  technique) calculated by purposive sampling method. Postoperative
Electromyography and assessment of nerve function using House and Brackmann grading was
done on day 5,15 and 30.

Expected Results: HMM proves to be a less time consuming technique than Anterograde
dissection by a significant margin considering perifacial node clearance and level 1B clearance.
Anterograde dissection technique proved to be more effective than Hayes Martin Maneuver for
preservation of MMN as average neuromuscular electrical activity in anterograde dissection
cases was higher than the average of HMM cases. Although, no significant statistical difference
was found when the neural function was compared on a house and brackmann grading scale

Conclusion: Anterograde dissection technique is technique sensitive, relatively time consuming
and requires a higher surgical operator skill. However, provides statistically proven better results
in terms of neural electric activity and post-operative functional neural deficit in the operated
subjects.

Keywords: Neck Dissection, Marginal mandibular nerve, Hayes martin maneuver, Anterograde
dissection, Electromyography, House and Brackmann grading.

Introduction:



Neck dissection has been an established practice in the domain of head and neck surgical
oncology. It aims at surgical removal of cervical lymph nodes with associated fibro-fatty tissue
and clinically involved (malignant) structures. The practice of neck dissection has seen a
paradigm shift over the decades in terms of preservation of structures. Earliest neck dissections
performed in the beginning of 20" century included sacrificing the spinal accessory nerve
(SAN), sterno-cleido-mastoid muscle (SCM) and Internal Jugular vein (IJV) along with
clearance of lymphatics and fibro-fatty tissue. The radical nature of the surgery was associated
with its own set of complications and delayed post-operative healing.

One such set of complications is associated with iatrogenic injury to the nerves present in the
neck encountered during neck dissection viz. The hypoglossal nerve and lingual nerve during
level 1B clearance, Vagus and ansa cervicalis during the jugular chain clearance and spinal
accessory nerve and the cervical plexus during posterior triangle clearance. Neural morbidity and
dysfunction after neck dissection has garnered much attention owing to the “frozen shoulder”
shoulder commonly seen after injury to spinal accessory nerve.’

Another nerve at a risk of sustaining injuries is the marginal branch of facial nerve (MMN)
during level 1B clearance. The MMN emerges from the tail or antero-inferior surface of the
parotid gland. Traverses inferiorly over the submandibular gland, curving superiorly again to
cross the facial artery and vein at the anterior border of masseter muscle within the fascia
covering the submandibular gland.® Over the years as neck dissection has evolved, various
techniques have emerged for the identification and preservation of MMN during level 1B
clearance. Important parameters during a level1B clearance include clearance of perifacial nodes,
clearance of level 1B nodes, excision of submandibular gland with preservation of lingual and
hypoglossal nerve and preservation of marginal mandibular nerve*”.

The Hayes martin maneuver includes ligation of facial artery and vein deep to the fascia of the
submandibular gland and its superior retraction to include and thereby preserve the marginal
mandibular nerve.® The anterograde dissection technique includes tracing using blunt dissection
of the MMN from its origins through the parotid gland substance, where it originates from the
cervicofacial trunk after its separation from the pes anserinus, traversing inferiorly to fascia of
submandibular gland and then to the inferior border of mandible.”

This study aims at comparative evaluation between 2 different techniques used for identification
and preservation of MMN viz. Hayes Martin maneuver and Anterograde dissection in terms of
post-operative nerve function and time taken for perifacial node clearance.

Objectives: To evaluate and compare the time taken in identification and preservation of
marginal mandibular nerve, feasibility of perifacial node clearance and post-operative functional
deficit with respect to marginal mandibular nerve in Hayes martin maneuver and anterograde
dissection technique.

Methods:

Study design: 20 Patients with oral squamous cell carcinoma where neck dissection was
indicated were selected for the study. Patients were divided into two groups (group 1 and group
2) by paper and chit method according to convenience. Group 1 consisted of patients in which
tracing of MMN was to be done using Hayes Martin maneuver and group 2 consisted of patients
in which tracing of MMN was to be done using anterograde dissection technique.



Follow-up period for each case was 30 days where functional deficit of MMN was calculated
using electromyography on post operative day 5-6 when the negative suction drains were
removed from the neck and then graded using a house and brackmann grading scale on day 5, 15
and 30 postoperatively.

Setting: The present single-blinded prospective interventional study was conducted on the
patients operated for OSCC under the department of Oral and Maxillofacial Surgery, Sharad
Pawar Dental College and Hospital, Acharya Vinoba Bhave Rural Hospital, Sawangi (Meghe),
Wardha for a duration of 6 months. First case to be enrolled into the study was on date
14/12/2020 and the last case to be enrolled in the study was on date 10/05/2021.

Participants:

20 Patients with OSCC where neck dissection was indicated were selected for the study. Patients
were divided into two groups (group 1 and group 2) by paper and chit method.

* Inclusion criteria for patients to be inducted in the study was patients with biopsy proven
OSCC where elective neck dissection or therapeutic neck dissection and level 1B
clearance with perifacial node clearance is indicated and patients in whom skin over the
submandibular or digastric triangle, perioral structures including depressor muscles of lip
and skin are not a part of the oncological resection (not involved within the malignant
disease clinically).

» Exclusion criteria however, was patients with gross involvement of MMN, tail of parotid
gland, gross involvement of perioral structures, depressor muscles supplied by MMN and
perioral skin. Radiated or previously operated patients were excluded. Patients who were
medically unfit to undergo surgery were excluded. Patients not willing to undergo
surgery were excluded.

Variables: Variables into consideration in this study are intra-operative comparative evaluation
of time taken to perform a HMM or an anterograde dissection and; intra-operative clinical
assessment of perifacial nodal clearance by both techniques and its comparative evaluation.

Post-operative variables include postoperative evaluation of marginal mandibular neural
functional deficit using electromyography of perioral muscles supplied by MMN in cases where
either HMM or anterograde dissection technique was used and evaluation using a House and
Brackmann grading system.

Confounding factors: Damage or mishandling of the MMN during raising a subplatysmal flap,
during dissecting the deep layer of cervical fascia over the submandibular gland or during
handling of the facial artery or vein can serve as a confounding factor for this study.

Predictors: Gross involvement status of the fibrofatty tissue with cervical lymphadenopathy in
association with level 1B, malignant infiltration of perioral structures or muscles supplied by
MMN shall serve as a negative predictor factor for this study.

Clinically NO neck with no gross involvement of fibrofatty tissue at level 1B shall act as a
positive predictive factor for the study.

Data sources/ measurement: Time taken for 1B level clearance with perifacial node clearance
using both the techniques taking into consideration the handling and preservation of marginal



mandibular nerve to be measured in minutes and seconds format and tabulated. Oncological
clearance and safety to be assessed intra-operatively and clinically by meticulous assessment of
the digastric triangle and adjacent region.

Post-operatively Neural deficit for MMN to be measured by muscular activity in perioral
muscles supplied by MMN via a needle or surface EMG in Microvolts and cross verified by the
attending neuro-physician’s interpretation and reporting of the EMG graph. Follow up of
muscular activity and neural deficit done using house and brackmann grading scale on the
subsequent post-operative visits.

Bias: No factors that attribute to a bias were found.

Study size: A total of 20 patients grouped into two groups. (10 patients for Hayes martin
manoeuvre and 10 patients for anterograde dissection technique) calculated by purposive
sampling method as a part of pilot study.

Quantitative variables:

1. Time taken for 1B level clearance with perifacial node clearance taking into
consideration the handling and preservation of marginal mandibular nerve, to be
measured in minutes and seconds format.

2. Functional neural deficit of MMN to be measured by needle EMG and tabulated in
Microvolts (uV).

3. Post-operative neural deficit to be assessed by House and Brackmann grading system to
be noted in grade points.

Statistical methods:Statistical evaluation was done on a sample size of 14 patients by the
following statistical modalities:

Time taken was found to be significantly more among patients treated with anterograde
dissection when compared using independent t test as p>0.05.

Electrical was found to be significantly more among patients treated with anterograde dissection
when compared using independent t test as p>0.05.

No significant differences were seen in the distribution of house and Brackman grading among
two study groups when compared using Chi square test as p>0.05.

Expected Results:

Participants: At the primary stages of study, 105 patients diagnosed with Squamous cell
carcinoma of oral cavity reported to the Department of Oral and Maxillofacial Surgery OPD,
SPDC, Sawangi (M) from 14/12/2020 to 10/5/2021. At the secondary stage of study 73 patients
were excluded as they fit into the exclusion criteria viz

27 patients presented with a stage T4b Disease with technical unresectability who were referred
to other centers for curative or palliative intent chemotherapy or radiotherapy or both.

11 patients presented with gross involvement of submandibular gland or fungating 1B nodes
with gross involvement of MMN or gross clinical extracapsular extensions.



35 patients presented with gross involvement of perioral structures like involvement of corner of
the lip, perioral musculature or perioral skin were excluded.

Out of the eligible 32 patients, 20 patients were then selected for the study using a lottery type
chit and paper method according to convenience.

Participant Division

M Eligible
M Technical unresectable
Gross involvement of 1B

M Involving Perifacial Structures

Pic 1. Pie chart showing Participant Division

Descriptive data: Descriptive statistics will be done with the help of frequency, percentage, mean
and standard deviation. Final analysis will be done using independent t-test for parameters of
time and post operative neural deficit. Chi-square test shall be used for analysis of house and
brackmann grading and its analysis.

Main results:

As of date, the expected results are in terms of time taken for 1B with perifacial node clearance
in minutes and seconds; neural deficit in terms of microvolts (uV) and Facial nerve weakness in
terms of House and Brackmann grading.

Time taken: Time as a quantitative variable was calculated intra-operatively while performing
level 1B clearance using a stopwatch with seconds as unit. Out of the sample size of 20 patients
as of date, the data of 14 patients viz. 7 patients of each group has been tabulated which is as
follows. Average time taken for perifacial node clearance with HMM (7 cases) and perifacial
node clearance with anterograde dissection (7 cases) was 7 minutes 40 seconds and 9 minutes
10 seconds respectively.



Neural functional deficit: Average spontaneous electrical activity on EMG reporting on HMM
group patients and anterograde dissection patients was 45 uV and 68 uV respectively in 7 cases

per group.

Average of House and Brackmann grades for patients in HMM and anterograde dissection
groups were 2.0 and 1.8 with no patients showing a grade 6 dysfunction or palsy.

Tables:
Table 1:

House and Brackmann Grading (With
respect to the Marginal Mandibular
Branch)

Degree of dysfunction present

Grade 1 : Normal function

Grade 2 : Slight asymmetry or weakness of
mouth movement

Grade 3 : Moderate Dysfunction : Obvious but
no disfiguring weakness

Grade 4 : Moderately severe dysfunction :
Asymmetry at Rest.

Grade 5 Severe Dysfunction
Perceptible mouth movements

Barely

Grade 6 : Total Paralysis : No Movement

Figures:

Figure 1 : Preservation of MMN done with Hayes Martin Manoeuvre




Figure 3 : Surface Electromyography done on patients while smiling and puffing cheeks:



Figure 4 : EMG results conducted on a patient who underwent MRND 111 of Left side, showing
spontaneous electrical activity of muscle supplied by marginal mandibular nerve.

Discussion:

Clear inferences that indicate towards expected results can be drawn from the tabulated main
results with respect to time taken, neural deficit and house and Brackman grading are as follows.



HMM proves to be a less time consuming technique than Anterograde dissection by a significant
margin considering perifacial node clearance and level 1B clearance with preservation of MMN.
The clear reasons being HMM simply includes tracing a part of marginal nerve crossing over the
facial vessels within the fascia of submandibular gland, followed by ligation and superior
retraction of the vessels which include the nerve. However, ADT is more time consuming owing
to the factors that the operator has to trace the entire course of marginal nerve from the origins in
parotid substance where it originates from the cervicofacial trunk after its separation from the pes
anserinus, traversing inferiorly to fascia of submandibular gland to the inferior border of
mandible through the submandibular gland fascia.> A number of related studies were reported”™.

Electromyography was performed on operated patients on post-operative day 5 when the
negative suction drains were removed from the neck. A surface or needle EMG was performed
depending on the patient compliance and location of the sutures under aseptic conditions at the
department of neurology in the presence of a consultant neurologist and a qualified EMG
technician.***°

In a comparative evaluation of neural deficit of MMN using electromyography, Anterograde
dissection technique proved to be more effective than Hayes Martin Manoeuvre for preservation
of MMN as average spontaneous electrical activity on EMG reporting on HMM group patients
and anterograde dissection patients was 45 uV and 68 uV respectively in 7 cases per group. The
handling of nerve was kept to minimal during dissection through the ADT. Atraumatic
instruments were put to use viz the vascular tissue forceps, tinotomy dissection scissors and a
nervelrgook or a nerve loop for the nerve handling. Use of the diathermy of negligible during the
ADT.

Although, no significant statistical difference was found when the neural function was compared
on a house and brackmann grading scale, results indicated that Anterograde dissection technique
proves to be positively efficacious than HMM for identification and preservation of MMN
during the neck dissection.’”**

Limitations: Being a cancer centre in rural India, the self care awareness levels of the patients
presenting to us is usually low to borderline ignorant leading to most common clinical staging of
T4B with extra-oral fungation, skin involvement or skull base involvement. Hence, majority of
cases present with involvement of facial muscles of expression at varying degrees especially
depressor labii inferioris, depressor anguli oris and orbicularis oris as lower GB sulcus and
alveolus malignancies compose the highest fraction of malignancies presenting to us. The
aforementioned cases hence get excluded from the study sample posing as a formidable setback
and limitation.

Interpretation: After the statistical analysis of variables from the collected data where the
variables were statistically analysed as follows. The intraoperative time taken for both the studies
was analysed using an independent t-test. The electromyographical activity was calculated and
analysed using an independent t-test. And the house and brackman grading was analysed using
chisquare test. Based on intraoperative time taken for perifacial node clearance, efficacy of
perifacial node clearance, electrical activity measured using EMG and House and Brackmann
grading during the follow up period it can be inferred that with the exception of time taken for
1B and perifacial node clearance, Anterograde dissection technique has proven to be superior in
terms of preservation of marginal mandibular nerve in terms of electrical activity measured by
EMG and House and Brackmann grading scale.



Generalisability: The study is headed towards proving that the age old anterograde dissection
technique is superior to the established Hayes Martin maneuver technique for identification and
preservation of marginal mandibular nerve in terms of post-operative neural deficit and electrical
activity.

Conclusion:

In our experience while conducting this study, we infer based on the results and statistical
analysis that Hayes Martin maneuver and Anterograde dissection technique are both efficacious
technique for identification and preservation of marginal mandibular nerve. Anterograde
dissection technique is however technique sensitive, relatively time consuming and requires a
higher surgical operator skill but provides statistically proven better results in terms of neural
electric activity in the operated subjects.
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