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Background: The objective of this study is to provide a structured protocol for the treatment of verrucous carcinoma (VC) based on size, bone
invasion, recurrence and whether neck dissection is necessary or not. In addition, the study evaluates the probability of a wrong histopathological
diagnosis. Data Sources: A search was conducted in the Cochrane Library, PubMed and Google from January 1962 to October 2022 by using
MeSH terms and keywords. Studies reporting treatment modalities for VC and different histopathological diagnoses after excision of the lesion
were selected except case reports and review articles. Study Eligibility Criteria: Thirteen articles were selected. Six hundred and thirty cases
of VC were treated by surgery, surgery + neck dissection, radiotherapy, chemotherapy and combination therapy. Statistical analysis revealed
surgical treatment as a preferred option. Despite being enlarged, the lymph node was negative for metastasis. So, in OVC cases neck dissection
adds only unnecessary morbidity to patients. Participants and Interventions: Radiotherapy or chemotherapy can be used to downstage the
disease. 23.3% of cases reported wrong histopathology diagnosis. Study Appraisal and Synthesis Methods: Patients treated for squamous
cell carcinoma (SCC) will only experience unnecessary morbidity unless the correct diagnosis is made between VC and hybrid VC. Irrespective
of size VC does not metastasise until there are no foci of SCC. Conclusions: Surgical excision of T1- and T2-sized lesions can be performed
under local anaesthetic as a biopsy procedure. T3 or T4 lesion can be resected with a safe margin. If it comes as hybrid VC or VC with close
margin (0.5 cm, <0.5 cm), neck dissection and further margin should be excised as a second procedure respectively.
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INTRODUCTION

Oral verrucous carcinoma (OVC) is a low-grade, locally aggressive
variant of squamous cell carcinoma (SCC) with a low propensity to
metastasise locally or distantly. It was also known as the Ackerman
tumour after its discoverer in 1948. Clinically, VC is proliferative
and warty with a caulifiower-like appearance and histologically
pushing epithelial pegs deep into connective tissue with an intact
basement membrane. However, sometimes this membrane can
also be disrupted.! Since then, the efficacy of various treatment
options such as surgery, radiotherapy and chemotherapy have been
documented, but there was no structured protocol described in the
literature. Various questions are unanswered in literature, like, as
VCisalow-grade variant of SCC, neck dissection and radiotherapy
can or cannot be included in the line of treatment, whether VC
should be treated as well- differentiated SCC and how VC can be
misleading to both pathologists and surgeons. This review article
proposes answers to all questions in an orderly manner.
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MateriALs AND METHODS

Protocol and registration

This systematic review and meta-analysis was registered as a
protocol on the International Prospective Register of Systematic
Reviews (PROSPERO) platform (CRD42022331286),
and reporting was carried out following the guidelines of
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses [Figure 1].

Address for correspondence: Dr. Harshita Maurya,

Department of Oral and Maxillofacial Surgery, King George’s Medical
University, Lucknow, Uttar Pradesh, India.

E-mail: hrsht100@gmail.com

Received: 01-04-2023
Accepted: 05-07-2023

Last Revised: 04-07-2023
Published: 31-07-2023

This is an open access journal, and articles are distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work non-commercially, as long
as appropriate credit is given and the new creations are licensed under the identical
terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Pal US, Maurya H, Yadav SK, Kumar V,
Sowmya MV, Singh R. Protocol for treatment of oral verrucous carcinoma -
A systematic review and meta-analysis. Ann Maxillofac Surg 2023;13:88-94.

© 2023 Annals of Maxillofacial Surgery | Published by Wolters Kluwer - Medknow -




Pal, ef al.: Treatment protocol for OVC

Records identified through Additional records identified
database searching through other sources
(n=126) (n=6)

| |

Records after duplicates removed

J [ Identification J

(n=130)
£ l
=
c
8
g Records screened Records excluded
(n=130) (n=107)
l VC other than oral cavity
Full-text articles assessed Full-text articles excluded,
for eligibility with reasons
£ (n=23) (n=10)
=
=
[m}

Studies included in
qualitative synthesis
(n=13)

|

Studies included in
quantitative synthesis
(meta-analysis)
(n=8)

J

Included

J

Figure 1: Preferred Reporting Items for Systematic Reviews and
Meta-Analyses flowchart

Focused question

This review was designed to answer the following questions:

1. Probability of histopathological evaluation of OVC being
wrong

2. Protocol for treating VC

3. Neck dissection is necessary or not.

Search strategy

A search was conducted in PubMed, the Cochrane Library

and Google Scholar from January 1962 to October 2022. We

made a search engine in PubMed using the following terms

(Mouth [MeSH Terms] OR ‘mouth’[All Fields] OR ‘oral’ [All

Fields]) AND ‘carcinoma,’ ‘verrucous’ (MeSH Terms)

OR (‘carcinoma’ [All Fields] AND ‘verrucous’ [All Fields])

OR ‘verrucous carcinoma’ (All Fields) OR (‘verrucous’ [All

Fields] AND ‘carcinoma’ [All Fields]) AND (treatment). Using

keywords, additional articles were also searched.

Eligibility

Research question has been formulated by using the Population,

Intervention, Control and Outcome format.

*  Problem — VC of oral cavity and false histopathological
diagnosis

» Intervention — Surgical or non-surgical

»  Control/non-control — Recurrence or no recurrence

*  Outcome — Treatment protocol by combining the results
of author.

Inclusion criteria

1. Treatment modalities such as surgery, radiotherapy,
chemotherapy and details of follow-up properly given

2. Details of initial and final histopathological diagnosis
mentioned were included in the study.

Exclusion criteria
Case reports and review articles were excluded from the study.

Screening of studies, data extraction and selection

In the course of searching both electronically and manually for
potential studies, two independent reviewers (MVS and HM)
independently screened all potential studies. The title and abstract
of each study have been screened by one of the authors (HM)
to exclude case reports and irrelevant studies. After primary
screening, two review authors (USP and VK) independently
examined the full texts of potentially relevant studies, categorised
them for inclusion and recorded the reasons for excluding
non-eligible studies. Studies that met the inclusion criteria were
further assessed by another author (SKY). Full text was studied
and further selected by inclusion criteria. Author RS extracted
the data as required for this systematic review and meta-analysis.

Data management

1. According to included studies, the following details were
extracted: Treatment modalities such as surgical (excision
or excision with neck dissection), chemotherapy,
radiotherapy and combination therapy with type of study,
author, publication year, number of patients and invasion
of bone.

2. Data regarding discrepancies in diagnosis after
histopathological examination of initial incisional biopsy
specimen and final surgical treatment.

ResuLts

Electronic sources provided 126 records, and by manual
searching, six were added. After removing duplicate or similar
records, 130 abstracts were screened. There were 70 articles
that did not meet our eligibility criteria because they were
either case reports or reported verrucous lesions involving skin,
larynx and other parts of the body. A total of 23 potentially
full-text articles were thoroughly studied for eligibility. Out of
23 articles, 10 articles were excluded with Reason as below:

Peng et al.”! — review article; Patel et al.’} — some vocal
cord lesions were also included; Batsakis et al.™ — review
article; Kraus et al.’! — nothing was mentioned about size of
lesion, recurrence cases were not clearly mentioned whether
there were only excisions or excision with neck dissections;
Oliveira et al.!®! — follow up time was not mentioned,
table of clinical data was not clear; Mohammadi et al.l! —
recurrence rate data were not clear; Rath et al.® — clinical
data were not clear; Wang et al.”? — SEER based review
article; Santosh et al. [' — irrelevant to the present study;
Thompson!'!!— only histopathological features were mentioned.

Thirteen articles were selected for qualitative analysis, and out
of these, 81> were included for meta-analysis to compare
the efficacy of performed treatment. A total of 630 cases of
VC were reported and all 630 cases were treatment by surgery.
Surgery + neck dissection, radiotherapy, chemotherapy and
combination therapy. The characteristics of included studies
are reported in Table 1.
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been classified as surgical, radiotherapy, chemotherapy and Figure 2: Funnel plot. SE: Standard error, RR: Risk ratio

Table 1: Characteristics of study and treatment respective of depth of invasion and bone involvement

Author/type of Number of  Surgery Neck Follow up Recurrence Depth of invasion
study patients dissection
Goethals et al./ 55 Diathermy=28 Yes (negative Minimum Surgery=1 Skin of cheek=1
retrospective study!"! Diathermy and radiation=9 ~ for metastasis) 5 years Radiation=7 Palatal bone=1
Excision=7 Muscle=8
Excision Submucosa=45
+neck dissection=10
Radiation=1
Medina et al./ 102 Surgery (7=90) Yes, (negative ~ Minimum Surgery (n=74) Not mentioned
retrospective study!'? Radiotherapy (n=12) for metastasis) 2 years Radiotherapy (7=7)
Tomes et al./ 16 Surgery=11 Not mentioned 3 weeks—8 years ~ Sx=3 Bony invasion=7
retrospective Chemotherapy=1 R=2
review!"! Radiotherapy=4
Vidyasagar et al.l') 101 Radiation _ Minimum Recurrence in 52 Mandibular bone
5 years involvement=19.6%
Yoshimura ez al.l'""! 15 Surgery=3 Yes (two 6 months—7 years 5 years DFS rate for ~ Yes
Chemotherapy=4 positive for surgery=78%
Radiotherapy=1 metastasis in
Combination therapy=6 SMLN
Ogawa et al./2004/ 12 Chemotherapy=3 Yes (negative S years survival Surgery=1 Mandibular bone
Retrospective Surgery=4 for metastasis)  rate 91.3% Chemotherapy=1 involvement in 3
study!'! Combination therapy=>5 Combined therapy=1
Walvekar 101 Surgery Yes (negative Bone invasion=6
et al./2009/ for metastasis) Muscle=2
retrospectivel?”) Skin=5
Soft tissue=3
Rekha and Angadi 133 Surgery + neck dissection ~ Yes (negative 14 years 3 Bone involvement=33
2010/retrospectivel?!! and surgery + radiotherapy  for metastasis) and up to muscle layer
Huang et al./ 39 Surgery + neck dissection  Yes (negative Minimum 1 One patient
retrospectivel!”) for metastasis) 3 years
Sadasivan et al./ 15 Surgery + neck dissection  Yes, metastasis  1-39 months Not mentioned no
retrospectivel?”! not mentioned
Candau-Alvarez 14 Surgery + neck dissection  Yes (negative 6-53 months 1 Not mentioned
et al'¥ for metastasis)
Franklyn et al./ 30 Surgery + neck dissection  Yes (negative Median follow 1 Not mentioned

retrospectivel!”!

for metastasis)

up of 24 months

DFS: Disease-free survival, SMLN: Sub mandibular Lymph node, Sx: Surgery, R: Radiotherapy
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combination therapy. For surgery, the recurrence rate is
minimum (14.38%) and maximum for radiotherapy (50.85%).
A significant association was found between recurrence of the
verrucous lesion and treatment [P < 0.001, Table 2]. Surgery
has been reported as the most effective and preferred treatment
option. Treatment planning also changes by the extent and
size of the lesion. Studies!'>'”! mentioned treatment methods
other than surgery, such as radiotherapy, chemotherapy or
combination therapy, if there were multiple lesions or T4
sized. Bone involvement is an important deciding factor for
change in treatment modality.['*17-2°2 There is a significant
relation between size (T) and treatment performed [P <0.001,
Table 3]. Rekha and Angadi®" reported 33/133 bony lesions
and mandibular resection was added to a treatment plan.
Vidyasagar et al.'¥ reported bone involvement in 19.6%
of cases and used radiation as primary treatment modality.
No significant association was found between size (T) and
recurrence [P =0.567, Table 4]. Studies!!-!3181921-22 performed
neck dissection as well, but no one reported nodal metastasis
except one!”! in two patients.

Quantitative analysis

Surgery or radiotherapy

A meta-analysis was performed to compare surgical
treatment and radiotherapy. Eight!'>!%! studies were included.
Meta-analysis results showed that the overall effect size (risk
ratio) of the surgery group with respect to the radiotherapy
group for recurrence was 0.41 (95% CI: 0.25-0.68). The value
is <1, which shows that the surgery group had a relatively lower
proportion of recurrence in comparison to the radiotherapy
group [Table 5]. Further, the overall risk ratio was found to be
statistically significant (P =0.0005). As there was not sufficient
data regarding combination therapy cases, quantitative analysis
could not be performed.

Surgery or chemotherapy
The meta-analysis of selected studies showed that the overall
effect size (risk ratio) of the surgery group with respect to

Table 2: Distribution recurrence according to treatment

Treatment Patients Recurrence (%) Ve P
Surgery 160 23 (14.38) 435  <0.001
Radiotherapy 118 60 (50.85)

Chemotherapy 8 2 (25.00)

Combination 11 3(27.77)

therapy

the chemotherapy group for recurrence was 1.30 (95% CI:
0.34-5.00). The value is more than 1, which shows that the
surgery group had a relatively higher proportion of recurrence
in comparison to the chemotherapy group. Further, the overall
risk ratio was found to be statistically insignificant [P = (.70,
Table 6].

Discussion

In this systematic review and meta-analysis, treatment options
have been classified as surgical, radiotherapy, chemotherapy
and combination therapy depending on tumour size, depth of
invasion and underlying bone involvement. Surgical procedure
was done mostly for T1 stage. Radiotherapy was administered
for most of the T4-sized lesions. Few authors have discussed
radiotherapy, chemotherapy and combination therapy for
T3, T4 and multiple lesions.I'>!*16221 Hence, if the lesion is
unresectable or resection cannot be performed with a safe
margin, other treatment options can be considered instead of
surgery under regular follow-up. VC is a locally destructive
lesion, involving the next anatomical barrier and eroding the
cortical bone. In reference to studies by Rekha and Angadi
and Vidyasagar et al., they are the largest reported studies
with bone involvement.'*?!! Radiation therapy and surgical
resection with or without neck dissection were the treatment
options used in these two studies. VC is considered a notorious
lesion for having a high recurrence rate. Every possible attempt
should be made to achieve anatomically safe margins during
surgical excision.”! Maximal local control was reported in
surgical treatment.

According to Table 6, the minimum recurrence of VC occurred
in size T1 (18.18%) and the maximum with T4 (31.82%), yet
this result was not statistically significant (P = 0.567). This
indicates that the biology of the tumour is also a significant
factor along with size. Authors of some studies also reported
chemotherapy both as a single modality and in combination
with other therapies.!'*!51624 Using the results of Tables 4-6
and meta-analysis, local excision and marginal or segmental
resection for a tumour showing fixation to an alveolar portion
of the bone or invasion of the underlying bone is the preferred
treatment modality for pure VC with minimal recurrence.

In relation to surgical treatment, the question arises whether
neck dissection should be carried out or not since VC is a
low-grade variant of well-differentiated SCC. According to
previous literature, authors treated VC similarly to SCC.!I'")
Few studies reported enlarged cervical lymph nodes in

Table 3: Association of T stage with treatment

Treatment T1, n (%) T2, n (%) T3, n (%) T4, n (%) TX, n (%)
Surgical 55(93.2) 64 (64.0) 28 (40.6) 18 (25.7) 4 (100.0)
Radiation 4(6.8) 35(35.0) 41 (59.4) 52 (74.3) 0
Chemotherapy 0 1(1.0) 0 0 0
Total 59 (100.0) 100 (100.0) 69 (100.0) 70 (100.0) 4 (100.0)
Significance (%, P) 71.61,<0.001
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some cases of VC and performed surgical excision and neck
dissection together. After histopathological examination,
none of them reported metastatic lymph nodes. In all
patients, lymphadenopathy was due to secondary infection.
Walvekar et al. suggested a staged neck procedure if the
surgeon suspects metastasis based on clinical experience.?”
Rekha and Angadi reported neck dissection in clinically
large and aggressive-sized lesions, but lymphadenopathy
was reported due to reactive hyperplasia after secondary
infection or reported in very few cases.’?!! Sadasivan
et al. used criteria for neck dissection if tumour size
was >4 cm, but after final histopathological report, all
were locoregionally controlled.?” Specifically, Franklyn
et al. recommended omitting neck dissection in cases of
confirmed VC or considering selective neck treatment
such as supraomohyoid neck dissection in situations when
there is uncertainty regarding the pathological diagnosis in

Table 4: Distribution recurrence according to T stage

T stage Patients Recurrence (%) Vi P
T1 33 6 (18.18) 2.95 0.567
T2 51 10 (19.61)

T3 20 5(25.00)

T4 22 7(31.82)

clinically suspicious lymphadenopathy.®'! In conclusion,
modified radical neck dissection is an overtreatment that
can be avoided by staging neck dissection in patients with
pure VC.

The probability of a wrong diagnosis in VC in this systematic
review was 23.3% (95% CI), which is slightly higher than the
reported data in the literature (20%).”?! Results were obtained
by extracting the differences in incisional and excisional
histopathology reports. Differential diagnoses of VC can be
various as verrucous hyperplasia, verrucous keratosis or VCs
may have a minor component of invasive SCC or conventional
SCC, which can be easily missed in an incisional biopsy.>*!
To avoid wrong diagnosis, deep biopsy has been advised
because hyperplasia and keratosis remain superficial to normal
epithelium.

After summarising the work of the authors of included studies
and statistical analysis, focused questions are answered under
the following headings:

Verrucous carcinoma versus hybrid verrucous carcinoma
Biologic behaviour of tumour predicts the anticipated response
of treatment. Hence, correct diagnosis is the most important
requirement for favourable outcome in VC patients. The hybrid
VC term is used when conventional SCC is detected alongside
VC in histopathology. In this systemic review, the probability of

Table 5: Meta-analysis of comparison between surgery and radiotherapy for recurrence

Surgery Radiotherapy Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Alberto Candau-Alvarez et al., 2014 1 14 0 0 Not estimable
Franklyn etal., 2017 1 30 0 0 Not estimahle
Huang et al., 2009 1 37 0 0 Not estimahle
Medina etal., 1984 14 90 8 12 68.7% 0.23[0.12,0.44) ——
Ogawa et al., 2004 1 9 1 3 7.3% 0.33[0.03, 3.84)
Tornes etal., 1985 3 11 2 4 143% 0.55[0.14,2.16) —
Vidya Sagar et al., 1992 0 0 52 101 Not estimahle
Yoshimura et al., 2001 2 7 2 7 97% 1.50 [0.35, 6.40) e
Total (95% Cl) 198 127 100.0%  0.41[0.25, 0.68] <>
Total events 24 65

T il = - o M L 1 1 1
Heterogeneity: Chi*= 6.36, df=3 (P = 0.10); F=53% 001 01 10 100

Test for overall effect: Z= 3.47 (P = 0.0005)

Favours [surgery] Favours [radiotherapy]

Table 6: Meta-analysis of comparison between surgery and chemotherapy for recurrence

Surgery Chemotherapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Alberto Candau-Alvarez etal., 2014 1 14 0 0 Not estimable
Franklyn etal., 2017 1 30 0 0 Not estimable
Huang et al., 2009 1 37 0 0 Not estimahle
Medina etal., 1984 16 90 0 0 Not estimable
Ogawa et al., 2004 0 4 1 3 551% 0.27 [0.01, 4.93] i
Tornes etal,, 3 1" 0 1 283% 1.17[0.09,15.05) i
Yoshimura et al., 2001 2 4 0 4 16.5% 5.00[0.31,79.94)
Total (95% CI) 190 8 100.0%  1.30[0.34,5.00] ——ceEiRe—
Total events 24 1
Heterogeneity: Chi*= 2.05, df= 2 (P = 0.36); F= 2% 30.01 0?1 110 1005

Test for overall effect: Z=0.39 (P = 0.70)

Favours [surgery] Favours [Chemotherapy]
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wrong diagnosis in VC is 23.3% rather than 20% mentioned in the
literature.!**! VC is a thick, bulky and highly keratinised lesion.
It is paramount that adequate material for biopsy be secured for
proper diagnosis. Gokavarapu et al. reported incisional biopsy
in 51% of cases failed to identify an invasive component.!
Batsakis et al. reported that metastatic transformation in primary
VC could be explained due to either incorrect histopathological
diagnosis or an occult SCC component in the bulk of VC.[+10:1125]
A literature review identified anaplastic transformation of VC
after radiotherapy, and the explanation was that this was caused
by missing components of conventional SCC occurring during
incisional biopsy.!*>26]

Surgery versus surgery and neck dissection

Controversy exists as to whether neck dissection should be
included in VC treatment. There has been no report of metastasis
in enlarged regional lymph nodes in the current systematic
review. For pure VC, lymphadenopathy results from bacterial
superinfection or reactive hyperplasia.[“2* Irrespective of size,
VC does not metastasise until there are no foci of SCC. Treatment
like SCC will only add additional risks such as shoulder
dysfunction, pain, paresis/paralysis of the marginal branch of the
facial nerve, scar and post-operative sensory deficits.

Treatment protocol

Surgical excision of T1- and T2-sized lesions can be performed
under local anaesthetic as a biopsy procedure. If the defect size
cannot be closed primarily, reconstruction should be done with
local or locoregional flaps. If a histopathological report reveals
hybrid VC (foci of SCC also present), neck dissection should be
performed as a second procedure. Whenever a T3 or T4 lesion
can be resected with a safe margin of 1 cm, it should be excised
as primary surgery.?! If it comes as hybrid VC or VC with close
margin (0.5 cm or <0.5 cm), neck dissection and further margin
should be excised as a second procedure, respectively. VC can be
treated with radiation therapy or chemotherapy instead of a second
operation. In cases where there is no hope of resecting a T4 lesion,
multiple lesions or in cases where the patient’s condition does not
permit an operation, radiotherapy or chemotherapy can be given to
downstage the lesion with proper follow-up.?+3% Tn addition, the
surgeon should be more vigilant if there is any suspicion of field
cancerisation or other pre-malignant lesions such as leucoplakia,
oral submucous fibrosis or dysplasia in VC patients.”

Some limitations of this article are that it does not include
other treatments such as laser, cryotherapy and diathermy.
Meta-analysis of chemotherapy and combination therapy could
not be performed due to a lack of sufficient data. These things
can be included in future research.

CONCLUSION

Whatever approach is to be used, a comprehensive clinical
examination and proper histopathological examination are
essential requirements in order to offer the best treatment. VCs,
however, should be treated preferably by surgical excision.
Even radiation therapy has shown promising results in local

control but has not surpassed those obtainable with surgery. In
addition, there is no need to subject the patient to the associated
morbidity of neck dissection. If there is clinical uncertainty
between VC and hybrid VC, the surgeon can undergo sentinel
node biopsy or staged neck dissection without compromising
oncologic outcome.
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