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ABSTRACT
thAJCC 8  edition recently exclude the extrinsic muscle invasion (EMI) from the T staging including depth as the only criteria up to T3 stage. We 

review the prognostic and predictive role of EMI and found it to be an important tool for prediction of lymph node metastasis and hence, it is an 
important prognostic feature.
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Introduction
thIt seems to be controversial excluding the EMI from the AJCC 8  

edition. Proponents suggest them to be the supercial muscles and 
their effect on prognosis can be nullied by including depth of invasion 
instead. Opponents argue that there is a major difference regarding the 
prognosis in the tumor with or without EMI. We review systemically 
including most of the publications on this issue.

Discussion 
Regional metastasis to cervical lymph nodes results in  50% decrease 

1,2in 5-year survival in patients with nodal disease.  Thus these 
represents the most signicant prognostic factor in HNSCC. Lymph 
node status is an issue of paramount importance in the treatment of 
HNSCC, especially in resectable cases. The management of clinically 
or radiologically positive node is elective nodal dissection. Despite 
clinical or radiographic “evidence” of lymph node metastasis, 10–20% 
of these patients were actually metastasis-free upon histologic 
examination (N0). Conversely, approximately 20%–40% of patients 

3staged clinically as N0 actually had metastatic disease.  Hence, clinical 
staging of lymph node status in oral tongue squamous cell carcinoma 
(SCC) require further investigations for more accuracy.

Evidences are showing a good correlation between depth of tumor 
invasion (DOI) and the presence of occult lymph node metastasis. 
Different studies have used different cut-off points for DOI, ranging 

3-15from 1.5 to 10 mm, using different methods of measurement.  AJCC 
th8  edition has clearly dened and reached a consensus classifying the T 

staging only on the basis of depth of invasion completely excluding 
EMI which form the main bulk of previous T4a stage with poor 
prognosis. Additionally, starting point of DOI mesurement from the 
surface is not very clear due to some histopathologic ndings, such as 
degree of surface erosion or ulceration and hyperkeratosis, which 
make it more problematic. Inammation surrounding the invasive 
front of the lesion makes the clear assessment of the depth difcult. 
Frozen section artifact, such as blade chatter and freezing artefact; and 
specimen shrinkage due to formalin xation also results in inaccuracy.

Skeletal muscle invasion and more specically EMI can be determined 
by preoperative imaging and this information is readily available 
during surgery. More over, Skeletal muscle invasion would be more 
straight-forward to ascertain in specimens, as compared to DOI, and 
would likely have greater inter-observer reproducibility. Additionally, 
muscle invasion would be simpler to determine in the frozen section 
setting, which is where DOI is frequently needed to determine if the 
surgery should proceed to lymph node dissection.

MRI seems to be an excellanet tool in the assessment of EMI (Fig.1). 
On axial T1- weighted images, fat with high signal intensity can be 
seen interspersed between the muscles of intermediate signal intensity. 
The largest of all, Genioglossus can be easily seen on computed 
tomography (CT) and MRI from genial tubercle to the hyoid bone; 
posteriorly into the tongue base; and superiorly into the entire ventral 
surface of the tongue. The hyoglossus muscles dene the lateral 
margins of the tongue and are readily identied on CT and MRI. Both 
the styloglossus (which arises from the styloid process and stylohyoid 
ligament) and the palatoglossus (which originates from the palatine 

16aponeurosis) cannot be seen with certainty on imaging studies.

It may be hypothesized that the spread of tumor depends on EMI also, 
independent of depth of invasion, rather dependent on the types of 
muscle involved. Clinical evidence shows what, so far, has only been 

17suggested in the literature  and adequately described only in the 
musculoskeletal system: tumour cells can migrate longitudinally 
following the path of least resistance. From the primary site, along and 
between the intrinsic and extrinsic muscle bres, the pattern of spread 

18-21varies according to the orientation of the inltrated muscle(s).  The 
arrangement of the extrinsic muscles, with a sharp bend from the base 
of the tongue to the oor of the mouth, allows fast progression of the 
tumour to the deeper tissue planes. This view is further corroborated by 
the clinical observations that tumour invasion of nerves and vessels 

22 also progresses along a path parallel to the muscle bres. These 
evidences supports the importance of EMI, not only their prognostic 
role but also their role guiding the longitudinal tumour resection.

Figure 1: MRI imaging showing clear depiction of extrinsic 
muscles of tongue

Table1: Studies on the role of extrinsic muscles in oral cancers.
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1 Murthy SP et 
23al. 2017

Prospective 
cohort (n=87) 
study on MRI 
parameters [the 
distance of the 
extrinsic muscles 
from the normal 
surface; 
maximum 
transverse, 
craniocaudal, and 
anteroposterior 
tumor dimen-
sions and tumor 
involvement of 
the muscles] and 
HPE [depth of 
invasion]

The mean distances of 
genioglossus (anteroventral), 
hyoglossus, and styloglossus 
were 3.98, 2.13 and 0.66 mm, 
respectively. Hyoglossus, 
styloglossus, and genioglossus 
are involved in 79 (90.8%), 58 
(66.76%), and 31 (35.6%), 
respectively. For DOI < 10 mm, 
the involvement of hyoglossus, 
styloglossus, and genioglossus 
was seen in 80, 35, and 15%, 
respectively. The extrinsic 
muscles of the tongue are not 
deep. Even supercial thin 
tumors can involve these 
muscles. The present study 
justies the removal of extrinsic 
muscle involvement in dening 
stage T4 of the oral cavity.

Volume-6 | Issue-12 | December-2017 | ISSN No 2277 - 8179 | IF : 4.176 | IC Value : 93.98

8 International Journal of Scientific Research



Conclusion 
Case studies are limited to smaller sample size; a larger study could 
help elucidate the applicability of muscle invasion as an indicator of 
lymph node positivity. While more exploration into this topic is 
needed, these results hold promise for the utility of the use of muscle 
invasion in clinical decision-making as compared to the more 

th problematic depth of invasion. AJCC 8 edition is justied in including 
depth of invasion. But complete exclusion of extrinsic muscle invasion 
should be reviewed in regards of their independent role in prognosis in 
tongue cancer.
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2 Boland PW 
24et al.  2013

Retrospective study, 
(n=87).
The anatomy of the 
extrinsic tongue 
muscles was mapped 
using images from the 
Visible Human Project 
(VHP) to create a 
computer model of the 
extrinsic tongue 
muscles. This was co-
registered with 87 
archived pre-staging 
MRI scans of tongue 
carcinomas to assess 
tumour ingress of the 
extrinsic tongue 
muscles.

16 images were of 
supercial tumours not 
visible on MRI. 71 
cases showed extrinsic 
muscle tumour ingress 
resulting in upstaging of 
52% from T1/2/3 
tumours to cT4a. 
Genioglossus muscle 
invasion did not predict 
occult cervical lymph 
node invasion or 
disease-related survival. 
Tumour invasion of 
styloglossus or 
hyoglossus would result 
in the majority of lateral 
tongue tumours being 
staged T4a. Such 
stratication is of little 
clinical relevance.

3 Chandler K 
25 et al. Dec 

2011

Prospective study 
(n=61) of stage T1 cases 
with histological 
assessment  muscle 
invasion and DOI.

Muscle invasion and 
DOI (>3mm) had 23.3% 
and 29.7% PPV of 
occult lymph node 
metastasis, respectively. 
Muscle invasion  and 
DOI (>3mm) had 43.7% 
and 40.4% PPV of local 
tumor recurrence, 
respectively. 
Muscle invasion is a 
more easily 
reproducible parameter 
to determining the need 
of elective neck 
dissection in clinically 
negative neck, and may 
represent an important 
indicator for extent of 
resection.

4 Barret  AW 
26et al.  2017

Retrospective study 
(n=165)
The histological 
sections from primary 
resection specimen of 
tongue SCC were 
reviewed,

One or more extrinsic 
muscles of the tongue 
was involved in 61%. 
The genioglossus seen 
the most often (in 96). 
Hyoglossus was 
identied in only eight 
patients, the 
styloglossus in two, and 
the palatoglossus in 
none. Clear 
identication was  
possible only in 
extensive resections. 
They concluded that the 
removal of invasion of 
extrinsic muscles of the 

thtongue in AJCC 8  
edition, as a criterion for 
a pT4a SCC is justied.
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