
Tirelli et al. J Cancer Metastasis Treat 2023;9:20
DOI: 10.20517/2394-4722.2022.98

Journal of Cancer 
Metastasis and Treatment

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 
International License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, sharing, 
adaptation, distribution and reproduction in any medium or format, for any purpose, even commercially, as 

long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and 
indicate if changes were made.

www.jcmtjournal.com

Open AccessNarrative Review

Lymph nodes of the perimandibular area: from 
anatomical classification to pathological role in 
cancer of the oral cavity, oropharynx and skin
Giancarlo Tirelli, Francesco Uderzo, Nicoletta Gardenal, Paolo Boscolo-Rizzo, Alberto Vito Marcuzzo

ENT & Head and Neck Clinic, Cattinara Hospital - ASUGI Strada di Fiume 447, Trieste 34100 Italy.

Correspondence to: Dr. Alberto Vito Marcuzzo, ENT & Head and Neck Clinic, Cattinara Hospital - ASUGI Strada di Fiume 447, 
Trieste 34100, Italy. E-mail: avmarcuzzo@gmail.com

How to cite this article: Tirelli G, Uderzo F, Gardenal N, Boscolo-Rizzo P, Marcuzzo AV. Lymph nodes of the perimandibular area: 
from anatomical classification to pathological role in cancer of the oral cavity, oropharynx and skin. J Cancer Metastasis Treat 
2023;9:20. https://dx.doi.org/10.20517/2394-4722.2022.98

Received: 2 Aug 2022  First Decision: 6 Apr 2023  Revised: 13 Apr 2023  Accepted: 10 May 2023  Published: 23 May 2023

Academic Editors: Fausto Chiesa, Thomas Liehr  Copy Editor: Fangling Lan  Production Editor: Fangling Lan

Abstract
Lymph node status of the neck is the most important prognostic factor in head and neck cancer. Neck dissection, 
which consists of the systematic excision of the neck nodes, represents the gold standard of surgical treatment in 
clinically positive necks. In cases in which metastases to lymph nodes of the neck are not detectable, the decision 
to perform an elective neck dissection depends on the stage and the site of the primary tumor. This narrative 
review focuses on the anatomical description and oncological role of a group of lymph nodes of the neck that 
historically has not been well defined. Over the years, several authors have described the groups of lymph nodes 
that lie where the facial vein crosses the mandible, but to date, no unique definition or a clear view of their 
oncological role has been proposed. Recently, the term “perimarginal nodes” was coined to refer to this group of 
lymph nodes, and emphasis was placed on the risk of leaving them undissected during neck dissection. This paper 
aims to provide a surgical-anatomical classification of these lymph nodes and describe their oncological role on the 
basis of a review of the relevant literature.
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INTRODUCTION
Cervical lymph node status is the most important prognostic factor in head and neck cancer. Neck 
dissection (ND) is one of the key steps in the treatment of these cancers[1,2]. The history of ND begins in the 
19th century when surgeons attempted to remove cervical lymph node disease en bloc at the same time as 
the primary cancer. The first systematic description offered by Jawdynski in 1888 and later popularized by 
Crile in the early 20th century formed the basis of the current techniques[3,4]. The technique has evolved over 
time, moving on to conservative ND (proposed by Suarez), selective ND, where only the nodal groups 
considered at greatest risk for metastasis from a given primary site are dissected, and superselective ND, 
defined as complete removal of all nodes and all fibrofatty tissue contents along the defined boundaries of 
one or two contiguous neck levels[1,5]. Over the years, the focus on preserving function and minimizing 
morbidity has made ND the far less invasive surgery that is widely employed today[1]. In 1998, in order to 
provide a standard nomenclature to guide ND, Robbins proposed a classification that divided the lymph 
nodes of the neck into levels and sublevels, a classification now adopted by all head and neck surgeons 
worldwide[6]. The submandibular triangle (or submaxillary or digastric triangle) corresponds to that region 
of the neck that is immediately below the body of the mandible. Classical anatomical descriptions indicate 
the upper limit of this area as the lower border of the body of the mandible and a line drawn from its angle 
to the mastoid process, while the lower limit is given by the anterior and posterior belly of the digastric 
muscle. The mylohyoid muscle and hyoglossal muscle form the floor of this triangle. The stylomandibular 
ligament divides the submandibular triangle into two parts[7]. In the Robbins classification, the 
submandibular triangle corresponds to level IB, even though the limits of the posterior part differ slightly; 
following the Robbins classification, level IB is bounded by the body of the mandible, the posterior belly of 
the digastric muscle, the stylohyoid muscle, and the anterior belly of the digastric muscle[6].

Within this triangle lies a group of lymph nodes whose anatomy and oncological role has only been clarified 
in recent years, the so-called “perimarginal nodes (PMN)”[8,9]. The aim of this paper is to review the 
anatomical description and oncological role of these lymph nodes. To this end, we carried out a PubMed 
search using the keywords “perimarginal nodes/lymph nodes” (2 results), “perifacial nodes/lymph nodes” 
(8 results), “preglandular nodes/lymph nodes” (8 results) and “retroglandular nodes/lymph nodes” 
(1 result). All of the articles retrieved were included in the review. A search for “Rouvière nodes/lymph 
nodes” yielded 126 papers, only one of which was included, since the others concerned anatomical areas 
that were not relevant to our study (retropharyngeal, abdominal, etc.). The reference lists of the papers 
retrieved were analyzed and relevant articles were included in our review.

ANATOMY OF LYMPHATICS OF THE SUBMANDIBULAR AREA
The first description of a constant node in the area where the facial artery crosses the horizontal branch of 
the mandible was made by the German anatomist and pathologist Hermann Stahr, and that description was 
later also reported in Henry Gray’s Anatomy[9,10]. In 1932, Henri Rouvière published his “Anatomie des 
lymphatiques de l’homme”, in which he precisely described the submandibular lymph nodes, dividing them 
into five groups (preglandular, prevascular, retrovascular, retroglandular, intraglandular)[11]. In his 
description, three to six lymph nodes were identified, with a number that was inversely proportional to their 
size. He described the preglandular group, delimited by the submandibular gland, the mandible and the 
anterior belly of the digastric muscle, and the retroglandular group that lies posterior to the submandibular 
gland, medial to and below the angle of the mandible. The group of prevascular and retrovascular lymph 
nodes consisted of lymph nodes defined in relation to the anterior facial vein (AFV), the former 
corresponding to the Stahr gland. Finally, he described the group of intracapsular submandibular lymph 
nodes consisting of lymph nodes within the submandibular gland[12,13]. In 1998, DiNardo revisited and 
refined Rouvière’s classification of the submandibular lymphatics, confirming the anatomist’s description 
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but adding a sixth group of submandibular nodes, called deep submandibular nodes. These lymph nodes, 
when present, are small and are found on the deep surface of the submandibular gland. They are superficial 
to the mylohyoid muscle or posterior to the hyoglossal muscle[14]. This classification has been used in the 
recent surgical oncology literature, such as the study by Dhiwakar et al. which attempted to determine 
whether all lymph nodes in sublevel IB could be oncologically safely extirpated without removing the 
submandibular gland[15]. [Figure 1]

PERIFACIAL NODES
The retrovascular and prevascular lymph nodes are also defined by some authors as perifacial nodes (PFN), 
because of their relation to the AVF. Despite the similar name, these nodes do not belong to the facial node 
group. Facial nodes were classified by Rouvière into four groups: inferior maxillary, buccinator, infraorbital 
(nasolabial), and malar[10]. They lie above the inferior limit of the mandible, whereas the PFN, being below 
this limit, must be considered part of level IB[13]. According to the literature, the PFN drain from the oral 
mucosa, oropharyngeal mucosa and the skin and subcutaneous tissue of the face[2,16]. Few studies have 
investigated the role of the PFN in head and neck cancer, and some of them consider the PFN as a different 
group of lymph nodes. Creighton et al. tried to determine the frequency of nodal metastases from skin 
malignancy (melanoma 63.5%, squamous cell carcinoma 20.1%) of the head and neck in non-traditional 
lymph node stations. In his study, the PFN are considered a non-traditional nodal group and were 
distinguished from levels of the neck[17]. The primary tumors were located in the scalp, forehead, cheek, ear, 
nose, periocular area and lip, and PFN metastases were present in 10/145 (6.9%) of cases, especially when 
the primary tumor was located in the nose (3/7; 42.9%) and lip (2/6; 33.3%), but also in the forehead, scalp 
and cheek. The study concluded that dissection of the PFN should be performed in all elective and 
completion lymphadenectomies for primary malignancies of the nose and lips[17]. In a study aiming to 
identify factors associated with recurrence of squamous cell carcinoma (SCC) involving the temporal bone, 
McRackan et al. described the PFN as a different group and concluded that, as compared to cervical lymph 
node involvement, involvement of the PFN was not associated with an increased risk of recurrence[18]. 
Additionally, Scurry et al. considered the PFN to be a different node group. In their systematic review 
assessing whether the regional recurrence of nasal cavity SCC was higher than previously suspected, they 
reported a rate of 18.1% and recommended that patients with intranasal SCC and additional high-risk 
characteristics should be treated with ND or radiotherapy, suggesting that the PFN region should be treated 
with radiotherapy because of the difficulty and potential morbidity of surgical dissection in that area[19]. In a 
retrospective study, Lim et al. investigated the incidence of metastases to the PFN[2]. They considered the 
PFN as nodal pads that lie anterior or posterior to the AFV on top of the facial artery in the submandibular 
gland triangle. Patients with oral or oropharyngeal SCC and with clinically node-positive necks were 
included. The incidence of PFN metastases was 10 (15%) cases. In 35% of them, the primary lesion was in 
the oral cavity, while in 8%, it was located in the oropharynx. Seven of 63 (11%) cases, which had no 
clinically positive lymph nodes in level I, had PFN metastases, of which 4/15 (27%) were from an oral cavity 
primary cancer and 3/48 (6%) were from an oropharyngeal primary[2].

In another study, Lim et al. analyzed the incidence of occult metastasis in the PFN and nodal recurrence in 
these nodal pads in SCC of the tongue and floor of mouth[16]. They found that 4/72 (5.5%) patients with 
tongue cancer and 2/27 (7.4%) patients with the floor of mouth cancer had a positive metastatic PFN node, 
with an incidence of regional recurrence at level I of 3 in 45 (6.7%)[16]. Agarwal et al. studied the incidence of 
isolated PFN metastasis in 231 oral SCC patients who had a clinically negative neck[20]. The primary tumor 
was located in the buccal mucosa in 116/231 (50.2%) and in the oral tongue in 84/231 (36.36%). Nineteen of 
231 (8.22%) patients had ipsilateral isolated PFN metastasis, but the incidence did not differ between oral 
tongue (6/84; 7.1%) and buccal mucosa (9/116; 7.7%). In his series, the incidence of isolated PFN was 
statistically significant in patients with cancers stage T3 and T4 [20].
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Figure 1. Lymph nodes of the submandibular area according to Rouviere’s classification. AVF: Anterior Facial Vein; SM: submandibular 
Vein; SG: submandibular Gland; A: prevascular node a.k.a. Node of Stahr; B: retrovascular node; C: preglandular node; D: retroglandular 
node; E: intraglandular nodes. A+B aka Perifacial nodes; A+B+C+D aka Perimarginal nodes.

PREGLANDULAR NODES
The preglandular nodes are the other subgroup of submandibular nodes identified by Rouvière that is of 
particular scientific interest. The preglandular nodes are those nodes situated in the triangular space 
bounded posteriorly by the submandibular gland, superiorly by the mandible and inferiorly and anteriorly 
by the anterior belly of the digastric muscle. Frequently, the preglandular nodes are in contact with the 
submental vein and embedded in fibrofatty tissue above the mylohyoid muscle[14]. Ballenger, in his 
milestone textbook “Otolaryngology Head & Neck Surgery” describes the preglandular nodes as a group of 
submandibular triangle nodes that serve as the primary drainage site for cancers of the buccal and lingual 
mucosa. Indeed, the superficial lymphatic vessels of the mouth floor and gingival system connect with each 
other before draining into the preglandular nodes. Ballenger also states that the deep collecting system 
drains into the preglandular nodes before draining into the subdigastric nodes[21]. In 2003, Abe et al. 
analyzed 90 formalin-fixed cadaveric specimens in order to study the lymph vessels of the submandibular 
nodes[22]. Afferent vessels were not always identified, while efferent vessels were a constant finding. In 19/20 
(95%) specimens, collecting vessels appearing on the mylohyoid surface and emptying into the pregandular 
nodes were identified. The authors demonstrated how the collecting vessel system was still unclear, but in 
some specimens, they described direct lymphatic drainage vessels which originate from the oral region and 
pass through the mylohyoid muscle before draining into the preglandular nodes[22]. Few studies have 
addressed the specific incidence of metastasis to the preglandular lymph nodes; DiNardo found metastases 
in preglandular nodes in 4/41 (9.8%) patients who had SCC of the floor of mouth[14].

PERIMARGINAL NODES
In 2018, a prospective study by our group described a group of submandibular nodes at risk of being left 
undissected during ND performed with the Hayes Martin maneuver[13]. The study recruited 47 patients (for 
a total of 62 neck dissections) with oral, oropharyngeal and facial skin SCC with clinically negative necks. 
Following the classical steps of ND, they dissected the AFV until they reached the inferior border of the 
mandible. All nodes lying adjacent to the AFV within 1 to 2 cm below the mandibular border that were 
superficial to or contained within the superficial cervical fascia were considered nodes at risk and were all 
removed separately from the ND specimen. To avoid injury to the marginal mandibular nerve, the 
dissection was performed with the support of nerve integrity monitoring[13,23,24]. In 84% of specimens, they 
found at least one node that would have been left undissected if the Hayes Martin maneuver had been 
performed[13]. The mean greatest diameter of these nodes was 12.5 mm; no other studies have ever described 
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the size of nodes in this area. In 76% of cases, only one node would have been left; in 19%, 2 nodes and in 
5%, 3 nodes. The average number of PFN described by our group was 1.6 (range 0-5), that is, lower than the 
2.1 (range 0 - 8) reported by Lim et al. One of the most important findings of the study is that, owing to the 
AFV anatomical variables relative to the submandibular gland, Rouvière’s classical distinction between 
pre/retrovascular and pre/retroglandular is often not applicable[2,13,16]. Because of this, Tirelli and Marcuzzo 
proposed the name “perimarginal nodes” to refer to that group of nodes at risk of being left unharvested 
during ND and located in close proximity to the marginal mandibular nerve[13].

Perimarginal nodes in oral cancer
In 2019, Tirelli et al. assessed the incidence of PMN metastasis from oral cavity SCC. Thirty-nine patients 
affected by oral cancer were included and PMN metastases were found in 8 patients (20.5%)[8]. Extranodal 
extension, a well-known predictor of poor prognosis, was present in 2 of 8 cases (25%) in which the PMN 
were involved[8,25]. Five of 39 (12.8%) patients had only PMN metastases, consistent with the findings of 
Agarwal et al., who identified isolated PFN metastases in 19 /231 patients (8.2%)[20]. No patient or primary 
tumor characteristics were found to correlate with a higher risk of PMN metastases. The same trend was 
later confirmed in a larger study by the same group (17.5%)[7]. In this later study, a significant correlation 
was found between PMN involvement and the upper zone of the oral cavity (P < 0.001). Even though no 
statistical correlation was found between primary tumor or patient characteristics and PMN metastases, in 
both of these studies by Tirelli, a trend of increasing incidence of metastasis in high-grade primary tumors 
was appreciated[8,9]. This finding is in agreement with the findings of Agarwal et al. who reported a 
significantly higher rate of PFN metastases in patients with T3 and T4 stage oral cavity SCC[20].

These findings seem to indicate that the only characteristics of the primary tumor that correlate with an 
increased incidence of PMN metastases are a high grade (mild correlation) and the site of origin of the 
tumor. It has indeed been shown - although the finding has yet to be confirmed by larger patient series - 
that tumors originating from the upper oral cavity are more likely to metastasize to the PMN compared 
with tumors of the lower oral cavity[8,9,16]. This apparently unexpected finding may be accounted for by the 
lymphatic drainage routes of the oral cavity. While the lower parts of the mouth (tongue, floor of mouth, 
etc.) are drained by the jugulodigastric nodes, the upper parts are drained by lymph vessels emptying into 
the lymphatic network surrounding the facial vein and thus crossing the PMN. Previous studies on PFN 
had reported a higher incidence of metastases to the submandibular region. DiNardo in 1998 found 16/41 
(39%) cases of PFN metastases, but a proportion of his patients had clinical lymph node metastases[14]. This 
finding is consistent with the later study of Lim et al., in which the incidence of metastases in clinically 
positive necks was 6/17, or 35%[2]. The same author found a significantly lower incidence of PFN metastases 
from oral cavity cancer when the neck was clinically negative (6.1%)[16]. Both findings of Lim are similar to 
the results reported by Malik, who analyzed 137 patients with oral SCC who underwent a level IB ND. 
Metastases at level IB were found in 7/85 (8.2%) of patients with a clinically negative neck, and in 24/60 
(40%) patients with a clinically positive neck[26]. Therefore, PMN involvement in clinically negative necks is 
not an uncommon finding[13,16,26]. [Table 1]

Perimarginal nodes in oropharyngeal cancer
The incidence of metastases to submandibular nodes from oropharyngeal SCC is known to be very low, and 
indeed, the guidelines on elective ND in oropharyngeal cancers do not consider level IB dissection to be 
mandatory[27]. In detail, three articles in the literature have analyzed the incidence of oropharyngeal cancer 
metastases to the PMN. In the retrospective study of Lim et al., the majority of patients included (49/66, 
74%) had an oropharyngeal tumor, and metastases to the PFN were found in 4/49 (8%)[2]. This finding is in 
contrast with the report of Riffat et al. who retrospectively analyzed recurrences within the PFN region from 
2004 to 2009 in patients with oropharyngeal SCC who underwent ND without systematic removal of the 
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Table 1. Studies reporting the number of perimarginal (aka peripheral) lymph nodes involved in metastases

Study design Number of patients 
included

Number of cases with PMN/PFN nodes 
involved Oral cancer Oropharyngeal 

cancer Skin cancer Lip cancer CUP

DiNardo[14] Prospective study 41 16/41 (39%) 16/41 (39%) - - - -

Netterville et al.,[29
] Retrospective 

study
13 12/13 (92.3%) - - 12/13 

(92.3%)
- -

Lim et al.,[2] Retrospective 
study

66 10/66 (15%) 6/17 (35%) 4/49 (8%) - - -

Creighton et al.,[17] Retrospective 
study

145 10/145 (6.9%) - - 8/139 (5.8%) 2/6 
(33.3%)

Agarwal et al.,[20] Prospective study 231 19/231 (8.2%) 19/231 
(8.2%)

- - - -

Tirelli et al.,[8] Prospective study 39 8/39 (20.5%) 8 (20.5%) - - - -

Tirelli et al.,[9] Prospective study 136 19/136 (14%) 15/86 
(17.4%)

0/31 (0%) 1/8 (12.5%) 3/6 (50%) 0/5 
(0%)

PMN: Perimarginal nodes; PFN: perifacial nodes; CUP: cancer of unknown primary.

PFN[28]. Similarly, in a recent study by our group, assessing the prevalence of PMN metastasis from various primaries, oropharyngeal SCC was not found to 
have metastasized to the PMN in any of the 31 patients included (0%)[9]. In the same study, no metastases were detected in the small subset of patients, in 
whom the PMN were removed during ND for cancer of unknown primary. However, this is not surprising as it is well known that head and neck cancers 
classified as “unknown primary” almost always originate from the oropharynx[9]. Despite these apparently conflicting results, it should be noted that in 
Lim et al.’s study. the percentage of patients with oropharyngeal cancer and positive PFN was low (8%) and all of them had an advanced nodal clinical stage 
(<cN2b). As a consequence, in agreement with Riffat and Tirelli, also Lim et al. do not recommend systematic removal of the PFN during ND for 
oropharyngeal cancer[2]. [Table 1]

Perimarginal nodes in skin SCC
Although the involvement of the PMN by SCC of the skin has been reported, the numbers are low. Tirelli et al. described one case of PMN involvement by a 
SCC of the nasal area skin in a series of 8 (12.5%) head and neck skin SCC[9]. In 1998, Netterville et al. presented a retrospective study of 13 patients undergoing 
follow-up after treatment of a midface SCC (nasal tip, nasal ala, columella, nasofacial crease, maxillary alveolus and mandibular alveolus), who developed 
regional lymph node metastasis[29]. Twelve of 13 (92.3%) patients developed a palpable node in the PFN region approximately one year after the primary cancer 
treatment. All patients but one underwent ND and some of them received radiotherapy. One patient first developed a PFN metastasis ipsilateral to the primary 
tumor at 12 months and then a contralateral node metastasis 16 months after primary cancer treatment. Another patient, who was treated with ND, developed 
ipsilateral PFN metastases. The authors noted that the PFN region was the initial site of metastasis for primary tumors of the midface region related to the 
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facial artery and vein[29]. Creighton et al. reported that PFN metastases were found in 10/145 (6.9%) of 
cutaneous malignancies, especially when the primary tumor was located in the nose (3/7; 42.9%) and lip 
(2/6; 33.3%), but also on the forehead, scalp and cheek[17]. They suggested that the perifacial region should be 
dissected in elective and completion lymphadenectomies for primary malignancies of the nose and lip[9,17]. 
The fact that in skin cancers, the PMN are in fact more likely to be involved when the tumor is located close 
to the course of the AFV could confirm the theory, already proposed for oral cavity cancer, that the PMN 
collect metastatic cells that drain into the lymphatic system of the AFV[9,17,29]. [Table 1]

Perimarginal nodes in lip SCC
Although the involvement of level IB lymph nodes by lip cancer is well known, only one study specifically 
analyzed the prevalence of PMN metastases from SCC in this area. Tirelli et al. demonstrated an incidence 
of metastasis in 3/6 (50%) patients with primary lip cancer[9]. Also in this case, it has to be noted that the lip 
tumors drain through lymphatics close to the course of the labial arteries that drain directly into the AFV’s 
lymphatic system.

RADIOLOGICAL ASPECTS
Radiological examination of the cervicolateral nodes has a fundamental role in head and neck cancer, and 
ultrasound is a highly useful imaging modality in this setting. As reported by many authors, ultrasound has 
high accuracy and sensitivity and is also inexpensive, especially when compared with other imaging 
techniques such as MRI and CT[30-32]. Additionally, several studies have demonstrated that ultrasound and 
CT have similar effectiveness[33-36]. The choice between CT and MRI for the study of the cervical lymph 
nodes has been addressed by several investigations, at times with conflicting results[36-41]. Whenever possible, 
these modalities should be used in combination to obtain the most effective and reliable results[42]. In 
DiNardo’s study, the role of imaging for the detection of submandibular metastases from oral cavity cancers 
was still unclear. CT and MRI appear to be the most commonly used techniques for the detection of lymph 
nodes and assessment of their size and features in metastatic disease[14,43,44]. However, some studies have 
failed to demonstrate their effectiveness in providing an imaging assessment of level IB; in Carvalho et al.’s 
study, for example, despite CT having high accuracy, sensitivity and specificity in the detection of 
laterocervical metastases, its only false negative results were found in the submandibular region[45]. A study 
by Chaukar et al. analyzed 70 patients with oral SCC and N0, who subsequently underwent neck 
dissection[46]. The patients were studied with PET/CT, CT and ultrasound. The results show that for level IB 
CT performed better in terms of specificity and accuracy compared with the other two modalities: CT 
specificity was 86% compared with 72% for ultrasound and 71% for PET/CT, whereas its accuracy for level 
IB was 81%, compared with 73% and 69% for ultrasound and PET/CT, respectively[46]. These findings are 
consistent with those of Jank et al., who compared the sensitivity and specificity of ultrasound and CT for 
various laterocervical nodal levels in occult metastases from head and neck SCC[47]. Here, the sensitivity of 
ultrasound for level I was 80%, compared with 38% of CT, whereas specificity was 92% for CT and 80% for 
ultrasound[47].

SURGICAL IMPLICATIONS
Over half of the patients with head and neck SCC experience locoregional recurrence, which is associated 
with poor outcomes, and only about 10%-15% of patients who have locoregional relapses can be salvaged[48]. 
In the clinical experience of head and neck surgeons, the occurrence of relapses in the perimandibular area 
is not infrequent, and distinguishing between nodal or local relapses is often not easy. These relapses are 
challenging to treat and frequently require the sacrifice of a portion of the mandible. PMN metastasis is 
often undetectable due to the fact that they tend to be micrometastases that go unnoticed in routine clinical 
and radiological examination. The data therefore suggest that they should be removed in all cases 
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Table 2. Levels indicated for elective neck dissection according to primary tumor site

Site of primary cancer Neck levels according to  
Robbins et al.,[54]

Indication for dissection of 
perimarginal nodes

Oral cavity I-III Yes

Lip I - III Yes

Oropharynx II-IV No

Skin of the head - Area along the course of the facial vein I-III, parotid and facial nodes Yes

Skin of the head - Other subsites - Posterior scalp and Upper 
neck

II-V, suboccipital and 
postauricolar nodes

Not enough data/No scientific evidence

Skin of the head - Other subsites - Preauricolar, Anterior scalp 
and Temporal region

I-III, parotid and facial nodes Not enough data/No scientific evidence

undergoing elective ND for cancers of the oral cavity. [Table 2]

The main reason why these lymph nodes are traditionally not routinely excised during elective ND is the 
risk of injury to the marginal mandibular nerve[13]. Marginal mandibular nerve injury is a complication that 
causes an aesthetic defect that greatly impacts the patient’s quality of life, often resulting in medicolegal 
actions. Many surgical recommendations and techniques have been adopted over the years, but none of 
them has been able to totally prevent nerve damage[23,49,50]. The most widespread technique during ND is the 
Hayes Martin maneuver which, however, is oncologically unsafe and should be avoided during oncological 
surgery[13,51].

Since PMN metastasis mainly concerns oral cavity tumors, mention should be made of their possible 
involvement during the sentinel node biopsy procedure. While not yet universally accepted, sentinel node 
biopsy is now incorporated in many national guidelines also for early stage oral cavity SCC[52]. Although 
some papers have reported the presence of positive sentinel nodes at level IIB, it should be noted that the 
position of the PMN may hinder the detection of such nodes during the procedure because of the shine-
through phenomenon, particularly if the primary tumor is located in the lower oral cavity (floor of mouth, 
tongue, inferior alveolar ridge)[53]. A recent study indeed suggests routinely removing level IB, or at least the 
preglandular triangle, in the floor of mouth tumors even when the sentinel node biopsy is negative, on 
account of the increased risk of false negative results due to the shine-through phenomenon[52].

CONCLUSIONS
Based on our review of the literature, it is imperative to remove the PMN during ND in all cases of 
treatment for oral cavity and lip cancer, regardless of location, tumor stage and neck status. In addition, 
their rare involvement in oropharyngeal cancer suggests that removal of the PMN is not mandatory in these 
cases and should be avoided due to the risk of injury to the marginal mandibular nerve. Moreover, their 
removal should also be considered in facial skin SCC, especially when the tumor originates along the course 
of the AFV. Future research on larger series of facial skin SCC will help to further assess the correlation 
between the facial region involved by the tumor and metastases to the PMN. Further studies with a long-
term follow-up are needed to verify whether PMN removal could lead to a reduction in locoregional 
relapses and an increase in survival.
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