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ABSTRACT

BACKGROUND: According to the last report of World Health Organization in 2014, cancer of the oral cavity and pharynx constitute the seventh
most common cancer in the world and is the ninth leading cause of cancer related deaths. Squamous cell carcinoma (SCC), with a high morbidity
and mortality rate, constitutes 90% of the oral cavity tumors. Among the several prognostic factors of SCC, the status of surgically resected margins
plays akey role with respect to both local recurrence rate and overall survival.

AIM: To study the extent of shrinkage of head and neck cancer specimen immediately post resection and after formalin fixation.

MATERIALS AND METHODS: This is a prospective clinicopathological analysis of 215 biopsy proven head and neck carcinoma patients
conducted in a tertiary cancer center over a period of 2 years.

RESULT: In the present study, mean age of the patients was 48.4 years and male to female ratio was 3.16:1. Adequate margin was seen 73.49%
cases, close margin in 23.25% and positive margin in 3.72 % cases. The rate of overall shrinkage cut margin in specimen was 37.74 %, 30.95 % and
31.89% in carcinoma buccal mucosa, carcinoma alveolus and carcinoma tongue respectively with an overall margin positivity rate of 3.72 %.
CONCLUSION: In conclusion, there is a significant difference among resection margins based on tumor anatomical location. Margins shrinkage
following resection and processing should be considered at the time of initial resection. Tumors located in the buccal mucosa show significantly
greater discrepancies than tumors of other sites. These findings suggest that it might be prudent to consider oral site when outlining margins to
ensure adequacy of resection.
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INTRODUCTION

According to the last report of World Health Organization in 2014,
cancer of the oral cavity and pharynx, in combination, are the seventh
most common cancer in the world and the ninth most common cause of
death by cancer. Globally lip and oral cancers together comprise of
9.7% of all the cancers'. Incidence of oral cancer is much higher in
developing countries than developed countries which can be attributed
to more popular chewable forms of tobacco in this region’. About 90%
of oral cavity tumors are squamous cell carcinomas’.

Its annual incidence is estimated about 529,000 new cases/ year’, and
its survival rate at 5 years, for most countries, is around 50%"’.
Numerous clinical and histopathologic factors have been considered
as prognostic at the SCC°. Among them, one of the most relevant, with
respect to the overall survival and recurrence rate, is the status of
surgical margin of resection”*”".

In 1978 when Looser et al” defined the term “positive surgical margin”,

diverse concepts such as “close margins”, “involved margins” or

“clear margins”, among others, have been introduced in the literature
11,12,13,14

without a general consensus

In fact, even today, there are no universal guidelines that permit
different pathologists to adopt the same histologic criteria regarding to
surgical margin”™"™'*""".

This lack of agreement on what should constitute an “adequate” or
“safe” margin of resectionhave led to each pathology department to
classify surgical margins according to its own experience or internal
guidelines, thereby hampering the comparison of the results obtained
in the different studies and its extrapolation to the clinical practice”. A
recent systematic review concluded that a histopathologic margin of at
least 5 mm is the minimum acceptable margin size that should be
achieved in any oral SCC"”. Currently, following the surgical standard,
it has been established that a macroscopic surgical margin of 1 to 2 cm
obtained intra-operatively is enough extent to obtain a free-tumor
margin (5 mm at present) in the oral cavity and oropharynx®**,

AIMS & OBJECTIVES
AIM: To study the extent of shrinkage of head and neck cancer
specimen immediately postresection and after formalin fixation.

OBJECTIVES:

» To study the extent of shrinkage of cut mucosal margins of head
and neck cancer specimens immediate post resection and during
grossing after formalin fixation.

»  To study the effect of duration of formalin fixation on shrinkage of
cut mucosal margins of head and neck cancer specimens.

»  Tostudy the extent of tumor shrinkage after formalin fixation.
» To study the effect of tumor location on degree of cut mucosal
margin shrinkage.

Materials And Research Methodology

Study Design

This is a hospital based prospective clinicopathological study of 215
patients with operable head and neck carcinoma conducted on the basis
of data collected clinically during surgery and pathologically in a
tertiary care institute

Duration Of Study
1st October 2016 to 31st November 2018

Inclusion Criteria:

»  All biopsy proven head and neck operable cancer cases including
where radical surgery was done with curative intent both upfront
and/ or afterneoadjuvant treatment.

Exclusion Criteria:

* All head and neck cancer cases where adequate margin was not
taken and additional margins were then removed.

»  All patients of head and neck cancer who did not give consent for
the study.

METHOD:

All the patients included underwent routine blood investigations, chest
X Ray, CECT neck from base of skull to clavicle with bone window/ or
MRIneck pre operatively and for follow up.

Resection was done with the aim of keeping the cut margin at a
minimum arbitrary value of 10 mm. Immediately after resection of
specimen, the cut margin were recorded with a pliable scale without
any stretching of mucosa.

OBSERVATIONS AND RESULTS

Total 215 patients were included in the study with mean age of 48.4
years and male to female ratio of 3.16:1. Adequate margin was seen
73.49% cases, close margin in 23.25% and positive margin in 3.72 %
cases. The rate of overall shrinkage cut margin in specimen was 37.74
%, 30.95 % and 31.89% in carcinoma buccal mucosa, carcinoma
alveolus and carcinoma tongue respectively with an overall margin
positivity rate of 3.72 %.

Table No. 1: Distribution Of Cases W.r.t Site Of Cancer, Sex And Side.
SITE OF NUMBER OF [MALE/FEMA|SIDE
TUMOR CASES LE INVOLVED
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Table No. 7: Mucosal Cut Margin Shrinkgae In Relation To Location
Of Tumor

TUMOR SITE[POST MARGIN SHRINKAGE
OPERATIVE |AFTER (%)
MARGIN(mm)|FIXATION (mm)

BUCCAL 15.55 9.68 37.74

MUCOSA

ALVEOLUS |15.07 10.41 30.95

TONGUE  |21.72 14.79 31.89

Table No. 8: Tumor Diameter Shrinkage

POST OPERATIVE|10 mm — 130 mm |Average: 44.72 mm
AFTER FIXATION |8 mm — 120 mm |Average: 39.76 mm
OVERALL SHRINKAGE: 11.1 %

Effect Of Delay In Pathological Grossing

13 patients were operated prior to next day holiday. Grossing hence
was done on 3" day with average formalin exposure time being 48
hours.

Overall immediate post operative margin was 20.40 mm. Overall
margin during grossing was 11.13 mm. The margin shrinkage came out
tobe 45.42 % with an overall tumor shrinkage 0£24.42 %.

There was only 10.24 % shrinkage in tumor diameter with 24 hours of
formalin exposure.

Table No. 9: Overall Mucosal Cut Margin And Tumor Shrinkage In
Relation To Duration Of Formalin Exposure

Formalin|No. of |Immediate Post| Margin
Exposure|Patients|op Margin After Shrinkag| Tumor
(Average) in mm|Fixation |ein Shrinka
in mm Margin |ge

Percent |Percent

CARCINOMA |99 MALE 78 RIGHT SIDE 41 24 hours (202 16.33 10.85 33.50 10.24
BUCCAL LEFT SIDE 37 48 hours |13 20.40 11.13 4542 (2442
MUCOSA FEMALE 21 |RIGHT SIDE 11 DISCUSSION
LEFT SIDE 10 In the current study, we found a difference between margins measured
CARCINOMA |77 MALE 53 RIGHT SIDE 24 at the time of surgical resection of oral SCC and the margins measured
ALVEOLUS LEFT SIDE 29 after histopathological review. Furthermore, we found a significant
FEMALE 24 |RIGHT SIDE 8 difference among margin discrepancies based on tumor anatomical
LEFT SIDE 16 location.
CARCINOMA |39 MALE 33 RIGHT SIDE 21 . . »
TONGUE LEFT SIDE 12 zin a study. of 52 oral cancer cases, byde(?thlnyilddtl_rl et _al f, the z}yerage
ecrease in tumor margins measured after fixation in formalin was
FEMALE 6 EIIECI}TI"}IEIS];E}; 3 found to be statistically significant (P <0.05) in 65% of cases. Ofthe 52
patients, 13 patients had closest pathological margin less than 5 mm
Table No. 2: Distribution Of Patients According To Tnm Staging (close margins) while 39 patients had the pathological margin > 5 mm.
T STATUS N STATUS OVERALL STAGING In the present study also, 25 % cases had close margins.
T 35 N, 117 STAGE I 28
TI % NO 30 STAGET 36 The average surgical margin shrinkages estimated by Pangare et al”
2 L were 18.7% anteriorly, 14.9% posteriorly, 23.6% medially, and 23.9%
T, 22 N, 66 STAGE Il |22 laterally. In our study, average shrinkage in anterior margin
T, 99 N; 00 STAGE IVA |127 irrespective of tumor location was 33 %, posterior was 32.9 %, medial
MARGINS margin shrinkage was 36.2 % and lateral margin shrinkage being 34.7
Table No. 4: Immediate Post Resection Margins .
MARGIN AVERAGE(i RANGE (i
(in mm) (in mm) Mistry et al'” published a study on 27 patients with oral SCC of the
ANTERIOR 17.2 10-55 db 1 h lvzed the di .
ST 755 1070 tongue and buccal mucosa where analyzed the distances pre-resection
: and post-resection and reported a mean shrinkage of 3.18 mm (22.7%)).
MEDIAL 16.06 10- 60 However, El-Fol et al”* described a mean discrepancy between
LATERAL 15.38 9-175 intraoperative margins and 155 histopathologic margins exclusively
Table No. 5: Post Formalin Fixation Margins analyzing all close and positive margoins. In 0this study, the meaon
MARGIN AVERAGE(in mm) |RANGE (in mm) discrepancy for buccal mucosa was 4(1)7.6 %, 33.3% for the tongue, 9.5%
ANTERIOR 1150 1-50 for the mandibular alveolus, and 4.8% for both, retromolar trigone and
: floor of the mouth.
POSTERIOR 11.67 1-55
MEDIAL 10.24 1- 45 In our study the overall shrinkage cut margin in specimen of carcinoma
LATERAL 10.04 1- 57 buccal mucosa was 37.74 %. 30.95 % shrinkage in cut margin was seen
Table No. 6: Margin Shrinkage in specimen of carcinoma alveolus. In specimen of carcinoma tongue
o . . .
SIDES IMMEDIATE  |MARGINAFTE|SHRINKAGE|  therewas31.89%shrinkage in cutmargin.
o,
POST R FORMALIN (%) In a study of 1,522 cases of aerodigestive tract carcinoma, Lee et al”
OPERATIVE FIXATION . . . . .
MARGIN(mm) |(mm) discovered that the oral cavity was most likely site to have margins
ANTERIOR 117,20 11,50 314 involved with residual tumor. The rate of positive margins in the same
POSTERIORT 7'55 i .67 27'33 study for oral cancers was 15%. In our study, margin positivity rate was
: : : 3.72%.
MEDIAL 16.06 10.24 36.24
LATERAL [15.38 10.04 34.72 The results of our study show a significant difference between margins

measured at the time of surgical resection of oral SCC and the margins
measured after histopathological review. Furthermore, we found a
significant difference among margin discrepancies based on tumor
anatomical location.

CONCLUSION:

In conclusion, tissue shrinkage on surgical margins of resection in oral
SCC is a tangible phenomenon. The highest percentage of retraction
occurs at the time of resection. There is a significant difference among
resection margins based on tumor anatomical location. Margins
shrinkage following resection and processing should be considered at
the time of initial resection. Tumors located in the buccal mucosa show
significantly greater discrepancies than tumors of other sites.

We recommend that margin distance be measured in millimeters and
recorded on the surgical pathology report. Positive margins should be
surgically cleared whenever possible. If this is not feasible,
chemoradiotherapy is superior to adjuvant radiotherapy alone.

Limitations Of The Study
The study was carried out on a small sample size. Studies using larger
samples are needed to quantify these findings.
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