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ABSTRACT

Background: Head and neck carcinoma is the malignant lesions which develops on lips, oral cavity, nasal mucosa, paranasal
sinuses, inside or outside the throat or parotid glands. Magnetic resonance imaging can be a good alternative to invasive
procedures for detection of metastatic disease in cases of head and neck tumors.

Objective: To evaluate diagnostic accuracy of magnetic resonance imaging in detecting metastasis in neck nodes of oral
squamous cell carcinoma with reference to postoperative neck histopathology.

Study Design: Cross sectional study

Place and Duration of Study: Department of Oral and Maxillofacial Surgery, Mayo Hospital Lahore from 1% January 2014 to

30" June 2014.

Methodology: Eighty seven patients with biopsy proven squamous cell carcinoma of orofacial origin were enrolled who had

single malignant tumor at the time of diagnosis.

Results: The mean age of the patients was 50.44+12.44 years. There were 58 (66.67%) males and 29 (33.33%) females. In
terms of sensitivity, specificity, and diagnostic accuracy, magnetic resonance imaging was 94.12%, 61.11%, and 80.46%

respectively taking histopathology as gold standard.

Conclusion: For the detection of cervical nodal metastases in oral squamous cell carcinoma, MRI is a useful and trustworthy
method with a high sensitivity and specificity, especially when compared to postoperative neck histopathology.
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INTRODUCTION

Oral and maxillofacial carcinoma is the 6™ most prevalent cause of
carcinoma related mortality all over the world.%?2 The most
significant factor, which also effects the outcome of the treatment is
the stage of carcinoma at the time of presentation or diagnosis.?3
Staging and the localization of the pathologic lymph nodes are
perilous to choose better treatment and are very important factor
for the prognosis of patients diagnosed with head and neck
carcinoma.®

The metastasis of even one lymph node (stage: N1) reduces
the better prognosis of patients by 50%.* However, bilateral
metastatic reduces the prognosis or survival by additional 25%.°
Nodal metastasis can invade adjacent muscle, bone, neural or
vascular structure,* if left untreated disease in neck may be
associated with higher incidence of distant metastasis.® So, the
detection of metastasis is important step at initial level and then the
prevention of lymph node metastasis is very important features for
the successful management and good prognosis of head and neck
carcinoma.”

The presence of the less or non-intrusive diagnostic tool,
which also have high accuracy rate to determine the metastasis of
cervical lymph nodes can streamline the decision for neck
dissection,tand it is also possible to lessen the hazard of the
undetermined metastasis with some imaging tool of high detection
accuracy.' Numerous technique are available for staging of lymph
nodes. Among these are fine-needle aspiration cytology,
ultrasonography,  fine-needle  palpation, and  computed
tomography,*®°® lymphoscintigraphy, Doppler sonography, and
sonography guided fine needle aspiration cytology (FNAC).® The
ability of the imaging modality to detect the presence or absence of
metastatic disease is crucial in head and neck cancer.®

Mayo Hospital Lahore has a high volume of patients with oral
cancer who are seeking treatment. In conjunction to clinical
examination we can use different imaging modalities such as;
conventional US, CT, CECT, MRI, PET/CT etc for metastatic
workup, yet we don’t know accuracy of each of these modalities.
MRI has acceptable accuracy for detection of metastasis of
cervical lymph nodes.?®

Combination of F18-FDG-PET with CECT has been reported
to be more accurate, but its use in routine for screening of cervical
metastasis is virtually unfeasible and is beyond financial approach
of patients.?MRI has high accuracy to differentiate the metastatic
nodes from the reactive nodes.® CT has risk of ionizing radiation
and is of almost same cost as MRI. Ultrasound has low specificity
(25%).1

Recent studies demonstrate that around 25% of mouth and
35% of throat tumors are connected with HPV. The 5 year ailment
free survival rate for HPV positive disease is altogether higher
when properly treated with surgery, radiation and chemotherapy
when contrasted with non-HPV positive tumor.°

Metastasis at cervical nodes in patients with oral SCC is a
sign of worse disease. Hence detection of neck node metastasis is
necessary for knowing the prognosis and the treatment planning.
This study is carried out as to find out appropriate cost effective
tool for accurate detection of metastatic neck nodes in patients with
oral SCC in existing economic condition in Pakistan. Reported
sensitivity of MRI in one study is 65% and specificity 81%,” while
another study shows higher values that MRI vyielded, 83%
sensitivity and 89% spacificity.®> We did this study to assess the
diagnostic accuracy of MRI in detecting lymph nodes with typical
features suggestive of malignancy, as the diagnostic accuracy of
MRI varies among published studies and hence cannot be
declared as gold standard staging examination.

MATERIALS AND METHODS

This cross-sectional study was conducted at the Oral &
Maxillofacial Surgery Department, Mayo Hospital Lahore from from
1%t January 2014 to 30™ June 2014 and 87 patients were enrolled.
All patients with biopsy proven squamous cell carcinoma of
orofacial origin were included, who had single malignant tumor at
the time of diagnosis. Patients between 15-75 years of age, either
gender, fit for surgery according to ASA grade | or Il were included.
Patients with distant metastasis, received Neo-Adjuvant
Chemotherapy or Radiotherapy, primary tumor previously operated
upon, or with other causes of lymphadenopathy e.g. lymphomas,
granulomatous disease, Tuberculosis, existing infection were
excluded.
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Patients with a history of oral squamous cell carcinoma
matching the inclusion criteria selected. Every patient was
evaluated by physical examination of primary tumor and neck.
Informed consent was taken for inclusion in study. Performa filled
regarding demographic details and staging of the condition.
Topographical correlation between histopathologic examination of
dissected nodes and MRI performed. Suspected cases were sent
for incisional biopsy. After signing the informed consent by patients
suspected cases of squamous cell carcinoma of orofacial origin
from outpatient department was sent for incisional biopsy, Biopsy
proven cases were sent to anesthetist for declaring of fithess for
anesthesia. Biopsy proven carcinoma patients was sent to
anesthetist for clinical examination and lab investigations to rule
out any systemic disease, and categorization in ASA grading.
Patients were further investigated for distant metastasis by
Ultrasound Abdomen & Chest X-Ray. Patients were included in
study according to inclusion criteria. Patients were sent for MRI of
neck, where reporting of imaging was done by same center and
same radiologist, to minimize variations. Patients were declared
positive for nodal metastatic disease on MRI according to criteria
given. Ablative surgery was performed. At surgery, the lymph
nodes were excised enblock along with primary tumor; levels of
lymph nodes were marked by silk sutures, one long thread at level-
| and two long threads at level-ll. Specimen was collected and
sent in laboratory for histopathologic evaluation. MRI report of neck
nodes at level | and Il was compared with histopathalogic results.
Level-l1 neck nodes: Nodes below mylohyoid muscle and above
hyoid bone, between anterior and posterior belly of digastrics
muscle.

Level-ll neck nodes: Nodes from base of skull to inferior border of
hyoid bone, deep to sternoclidomastoid muscle.

All the data was analyzed by using SPSS-20. A 2X2
contingency table was generated for sensitivity, specificity, positive
predictive value, negative predictive value and accuracy of MRI.

RESULTS

The mean age of the patients was 50.44+12.44 years. There were
58 (66.67%) males and 29(33.33%) females with male to female
ratio was 2:1. Alveolus was noted in 13(14.9%) patients, buccal
mucosa noted in 38(43.7%) patients, lower lip noted in 2(2.3%)
patients, masticator space noted in 1%, maxillary sinus noted in
2(2.3%) patients, palate diagnosis noted in 4(4.6%) patients and
tongue diagnosis found in 27(31%) patients (Tablel).

The sensitivity and specificity of MRl were 94% and 61.16%,
while PPV and NPV were 77.05% and 88.46% and diagnostic
accuracy was 80.46% respectively taking histopathology as gold
standard (Table 2).

The size on MRI for recognition of lymph node involvement
at level 1 for size =8mm, the sensitivity and specificity were
96.77% and 0.0%, PPV and NPV were 76.92% and 0.0% and
diagnostic accuracy was 75% taking histopathology as gold
standard. For size <8mm, diagnostic accuracy, as well as
sensitivity, specificity, PPV, NPV, and PPV of MRI in level 1
patients was 89.47%, 82.14%, 77.27%, 92% and 85.11% taking
histopathology as gold standard (Table 3).

Table 1: Characteristics of patients (n=87)

The data of size on MRI for detection of lymph node
involvement at level Il for size 28mm, MRI's diagnostic accuracy,
sensitivity, specificity, PPV, and NPV were100%, 0.0%, 81.25%,
0.0% and 81.25% taking histopathology as gold standard. At level
Il for size <8Bmm, MRI's sensitivity, specificity, PPV, and NPV in
level I patients were72.73%, 82.14%, 61.54%, 88.46% & 79.49%
taking histopathology as gold standard (Table 4).

Table 2: Accuracy of MRI with histopathology

Histopathology
MRI Positive Negative Total
Positive 47 14 61
Negative 3 23 26
Total 50 37 87

Sensitivity=94.00%, Specificity=61.16%, PPV=77.05%, NPV=88.46%,
Diagnostic Accuracy=80.46%

Table 3: Accuracy of MRI with histopathology according to level 1 size

Histopatholog

MRI Positive Negative Total
Yes Positiye 30 9 39

Negative 1 - 1
No Positive 17 5 22

Negative 2 23 25
Level 1 Yes No
Sensitivity 96.77% 89.47%
Specificity 0.0% 82.14%
PPV 76.92% 77.27%
NPV - 92%
Diagnostic accuracy 75% 85.11%

Table 4: Accuracy of MRI with histopathology according to level 2 size

Variable [ No. [ %
Age (years) | 50.44+12.44

Gender

Male [ 58 [ 66.7%
Female | 29 | 333
Diagnosis

SCC Alveolus 13

SCC Buccal Mucosa 38

SCC Lower lip 2

SCC Masticator space 1

SCC Maxillary sinus 2

SCC Palate 4

SCC Tongue 27

Histopatholog

MRI Positive Negative Total

Positive 39 9 48
Yes -

Negative - - R
No Positive 8 5 13

Negative 3 23 26
Level 1 Yes No
Sensitivity 100% 72.73%
Specificity - 82.14%
PPV 81.25% 61.54%
NPV - 88.46%
Diagnostic accuracy 81.25% 79.49%

DISCUSSION
Cervical lymph nodes are frequently involved in the spread of head
and neck cancer. A patient's prognosis and treatment options may
be impacted by the occurrence of metastases.'*? Cervical lymph
node metastases in patients of head and neck carcinoma can be
detected using a number of different imaging modalities. Localized
lesions of mucosa of oral cavity have different frequency of
metastasis. Pharyngeal areas and posterior tongue show more
nodal disease than gingival, palatal area and anterior tongue.*°
Cervical nodal metastasis in patients of oral SCC on same side of
primary lesion is about 50% and on opposite side or both sides is
2-35%.1617

In the present investigation, specificity and sensitivity of MRI
were 94.12% and 61.11%, PPV and NPV were 77.42% and 88%
and diagnostic accuracy was 80.46% taking histopathology as gold
standard. Sumi et al® proved that MRI yielded the sensitivity of
83%, specificity of 88%, and accuracy of 86%. MRI yielded
sensitivity as 100%, specificity 98% and accuracy 99% for larger
metastatic nodes. The sensitivity of MRI in our study was 94%,
which is almost near to the sensitivity reported by Sumi et al® while
specificity of our study was low as compared to the present study.

Reported sensitivity of MRI in one study is 65% and
specificity 81%?7, while another study shows higher values that MRI
yielded 83% sensitivity and 89% specificity.> Whereas our study
showed lower value of specificity. Probably this difference exists
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due to variation of sample size.

Thus studies demonstrated that MRI has a high accuracy to
detect the metastatic cervical lymph node.'®® Wide et al found
that MRI has sensitivity of 66.7% and specificity of 68% for
detection of lymph node metastasis. While few enlarged, positive
nodes on histology were not noticed on MRI.2* van den Brekel et
al?* defined the evaluation of lymph node metastasis in neck with
several imaging modalities and it was concluded that computed
tomography and MRI are better than palpation to detect and
exclude the metastatic neck disease.

Wide et al.?° observed that MRI had a sensitivity of 66.7%
and a specificity of 68.0% for detecting metastases in lymph
nodes. The researchers found that MRI have low accuracy rate
and it’s not enough to replace the neck dissection for both; staging
and prognosis. Regarding MRI's diagnostic criteria, Sun et al.??
determined that a minimum axial diameter of 10 mm can be
considered as optimal size. Metastatic lymph nodes on MRI have
diagnostic criteria proposed to be set at 10 mm in size.

We stratified data for one of the major criteria (size) on MRI
for detection of lymph node involvement. Using histology as the
gold standard, the sensitivity, specificity, PPV, NPV, and diagnostic
accuracy of MRI in patients with a tumour size of 8mm were
96.77%, 0%, 76.92%, 0%, and 75% respectively. For size <8mm,
the sensitivity, specificity, PPV, NPV and diagnostic accuracy of
MRI in level 1 patients was 89.47%, 82.14%, 77.27%, 92% and
85.11% taking histopathology as gold standard. We stratified data
for one of the major criteria (size) on MRI for detection of lymph
node involvement. At level Il for size 28mm, the sensitivity,
specificity, PPV, NPV and diagnostic accuracy of MRI was 100%,
0%, 81.25%, 0% & 81.25% taking histopathology as gold standard.
At level Il for size <8mm, the sensitivity, specificity, PPV, NPV and
diagnostic accuracy of MRI in level Il patients was 72.73%,
82.14%, 61.54%, 88.46% and 79.49% taking histopathology as
gold standard.

Magnetic resonance imaging had a sensitivity of 100%,
specificity of 66.67%, and diagnostic accuracy of 84.62 in patients
with SCC of the alveolus; a sensitivity of 96.3%, specificity of
54.55%, and diagnostic accuracy of 84.21% in patients with SCC
of the buccal mucosa; and a sensitivity of 86.67%, specificity of
41.67%, and diagnostic accuracy of 66.67% in patients with SCC
of the tongue.

CONCLUSION

With reference to postoperative neck histopathology, magnetic
resonance imaging has satisfactory diagnostic accuracy for
detecting cervical nodal metastases in oral squamous cell
carcinoma. Despite its low specificity, a second method can be
employed for confirmation of negative instances.

REFERENCES

1. Montero PH, Patel SG. Cancer of the oral cavity. Surg Oncol Clin N
Am 2015;24(3):491-508.

2. Kerawala C, Roques T, Jeannon JP, Bisase B. Oral cavity and lip

cancer: United Kingdom National Multidisciplinary Guidelines. J
Laryngol Otol 2016;130(S2):S83-9.

3. Sumi M, Kimura Y, Sumi T, Nakamura T. Diagnostic performance of
MRI relative to CT for metastatic nodes of head and neck squamous
cell carcinomas. J Magnetic Resonance Imaging 2007; 26(6): 1626-
33.

4. Scherpelz KP, Wong AC, Lingen MW, Taxy JB, Cipriani NA.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Histological features and prognostic significance of treatment effect in
lymph node metastasis in head and neck squamous cell carcinoma.
Histopathology 2019; 74(2):321-31.

Liao L-J, Lo W-C, Hsu W-L, Wang C-T, Lai M-S. Detection of cervical
lymph node metastasis in head and neck cancer patients with
clinically NO neck - a meta-analysis comparing different imaging
modalities. BMC Cancer 2012; 12(1): 236.

De Bree R, Takes RP, Castelijns JA, Medina JE, Stoeckli SJ,
Mancuso AA, et al. Advances in diagnostic modalities to detect occult
lymph node metastases in head and neck squamous cell carcinoma.
Head Neck 2015;37(12):1829-39.

Vassiliou LV, Acero J, Gulati A, Holzle F, Hutchison IL, Prabhu S, et
al. Management of the clinically No neck in early-stage oral squamous
cell carcinoma (OSCC). An EACMFS position paper. J
Craniomaxillofac Surg 2020;48(8):711-8.

Mirea D, Grigore R, Safta D, Mirea L, Popescu C, Popescu B, et al.
Elective neck dissection in patients with stage T1-T2NO carcinoma of
the anterior tongue. Hippokratia 2014;18(2):120.

Singh D, Sahoo S, Gupta V, Srivastava D. Latest advancements in
imaging of oral and maxillofacial neoplasm: a comprehensive review.
J Oral Maxillofac Radiol 2013;1(2):37.

Wikipedia. Head and neck squamous-cell carcinoma. 2016 [cited
2016]; Available from:
https://en.wikipedia.org/wiki/Head_and_neck_squamous-
cell_carcinoma

Bocca E, Pignataro O. A conservation technique in radical neck
dissection. Plastic Reconstruct Surg 1968;42(6):607.

Medina JE, Byers RM. Supraomohyoid neck dissection: rationale,
indications, and surgical technique. Head Neck 1989;11(2):111-22.
Sénmez A, Oztiirk N, Ersoy B, Bayramigli M, Gelebiler O, Numanoglu
A. Computed tomography in the management of cervical lymph node
pathology. J Plastic Reconstruct Aesthetic Surg 2008;61(1):61-4.
WEISS M. Use of decision analysis in planning a management
strategy for the stage NO Neck. Arch Otolaryngol Head Neck Surg
1997; 19: 205-10.

Mirmohammad Sadeghi H, Pournabi A, Namdari M. Diagnostic
Accuracy of CT scan for detection of cervical lymph node metastasis
in oral squamous cell carcinoma in comparison with histopathological
analysis after neck dissection. Shahid Beheshti Univ Dent J 2016;
34(2): 90-9.

Klussmann J, Ponert T, Mueller R, Dienes H, Guntinas-Lichius O.
Patterns of lymph node spread and its influence on outcome in
resectable parotid cancer. Eur J Surg Oncol 2008; 34(8):932-7.
Kassekh CH, Johnson JT, Myers EN. Accuracy of intraoperative
staging of the NO neck in squamous cell carcinoma. Laryngoscope
1995; 105(12):1334-6.

Taylor JM, Mendenhall WM, Parsons JT, Lavey RS. The influence of
dose and time on wound complications following post-radiation neck
dissection. Int J Radiation Oncol Biol Phys 1992; 23(1):41-6.

Brizel DM, Prosnitz RG, Hunter S, Fisher SR, Clough RL, Downey
MA, et al. Necessity for adjuvant neck dissection in setting of
concurrent chemoradiation for advanced head-and-neck cancer. Int J
Radiation Oncol Biol Phys 2004;58(5):1418-23.

Wide J, White D, Woolgar J, Brown J, Vaughan E, Lewis-Jones H.
Magnetic resonance imaging in the assessment of cervical nodal
metastasis in oral squamous cell carcinoma. Clinical radiology. NEJM
1999;54(2):90-4.

van den Brakel L, van den Broek GB, de Bree R, van den Brekel MW,
Balm AJ, Hoebers FJ, et al. Effectiveness of salvage selective and
modified radical neck dissection for regional pathologic
lymphadenopathy after chemoradiation. Head Neck 2009;31(5):593-
603.

Sun J, Li B, Li C, Li Y, Su F, Gao Q, et al. Computed tomography
versus magnetic resonance imaging for diagnosing cervical lymph
node metastasis of head and neck cancer: a systematic review and
meta-analysis. OncoTargets Therapy 2015;8:1291.

298 PJMHS Vol. 17, No. 4, April, 2023


https://en.wikipedia.org/wiki/Head_and_neck_squamous-cell_carcinoma
https://en.wikipedia.org/wiki/Head_and_neck_squamous-cell_carcinoma

