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Abstract

Obijectives: The current literature provides limited guidance on the management of
positive margins (PMs) following transoral laser microsurgery (TLM) for glottic squa-
mous cell carcinoma (SCC). Long-term data exploring the treatment of PMs with both
initial observation and re-resection are limited. Our objective was to determine the
optimal treatment for PM patients following TLM for glottic SCC.

Methods: Clinical information on glottic SCC patients with PMs following treatment
with TLM was prospectively collected at our institution from 2007 to 2018. We use
a laryngeal template during the initial TLM where the area of resection is outlined for
future reference. Data were compared with univariate analysis and survival plots
were generated using the Kaplan-Meier method.

Results: A total of 29 patients with PMs were treated with either re-resection
(19 patients), close observation (6 patients), or adjuvant radiation alone (4 patients).
Re-resection patients had SCC or severe dysplasia on initial margin pathology and
23% with early-stage disease had recurrence (T1-T2). Five (83%) patients who
underwent close observation required re-resection based on clinical suspicion of
recurrence (confirmed on final pathology), which was significantly different from the
re-resection patients (p < .05). Close observation was therefore discontinued as a
management of PMs. Four patients (21%) had no residual malignancy on re-resection
specimens. Deep margins only accounted for 17% of all PMs. Disease-specific sur-
vival for all PM patients at 5 years was 82.4% (SE 9.6%, Cl 53.4%-91.6%).
Conclusions: Our long-term experience with treating early-stage glottic SCC with
TLM supports re-resection as an appropriate management for cases of PMs.

Level of Evidence: 4.

KEYWORDS
early glottic cancer, head and neck, laryngology

1 | INTRODUCTION

The treatment of glottic squamous cell carcinoma (SCC) centers on

the principles of functional preservation and oncological control.t
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Transoral laser microsurgery (TLM) has demonstrated excellent
oncological outcomes and improved laryngeal function when com-
pared to radiation alone for early-stage glottic SCC.* To achieve local
oncological control, a complete excision with adequate margins is
required. However, in cases of positive margins (PMs), the manage-
ment of patients with glottic SCC remains controversial.2¢

There is currently no consensus on the management of glottic
SCC patients with PMs as current clinical guidelines suggest re-
resection or adjuvant radiotherapy.? Recent studies have advocated
for close observation given that patients with PMs did not have differ-
ent survival outcomes when compared to patients with negative mar-
gins.2 Other studies have outlined low rates of disease recurrence
with PMs or a risk of finding no residual tumor upon re-resection.”1°
Across different institutions, several factors can contribute to dif-
ferent rates of PMs and re-resection outcomes, such as pathologi-
cal criteria for determining residual disease, pathological artifact,
retrospective identification of re-resection anatomical sites, adju-
vant radiation and different methods of resection (piecemeal
vs. en block).2*1713 While comparison of glottic SCC patients with
positive versus negative resection margins (NMs) using national
databases provides insights into patient survival, they do not cap-
ture variations in pathological evaluation of PMs or treatment
protocols.

The goal of our study was to provide our long-term oncological
outcomes with managing PMs using either re-resection or close
observation following TLM for glottic SCC. We use a laryngeal tem-
plate upon initial TLM alongside detailed operative reports to guide
any future re-resections. We hypothesized that re-resection of PMs
based on histopathology and retrospective identification of PM ana-
tomical sites would optimize local oncological control.

2 | METHODS
Institutional research ethics board approval was obtained. Data were
prospectively collected in a database for all patients who underwent
TLM for glottic SCC at our institution from 2007 to 2018. All tumors
were staged according to the American Joint Committee on Cancer
(AJCC) edition at the time of diagnosis. Patients with positive re-
section margins on final pathology were separated into a distinct
cohort from patients with NMs or undetermined resection margins.
Positive resection margins were defined as evidence of SCC or severe
dysplasia. Negative margins were defined as no SCC or dysplasia
along the margins of the resection specimen. Patients were included
regardless of their TNM staging as some tumors were upstaged during
primary surgery. Patients who developed recurrent disease following
an initial trial of close observation for PMs underwent re-resection at
the site of the primary tumor. Re-resection TLM utilized a laryngeal
template from the original surgery (Figure 1) and operative reports to
identify anatomical areas for re-resection. Patients were excluded in
cases of prior radiation treatment.

Data collected included patient age, gender, cigarette smoking

history, alcohol intake history, date of diagnosis, date of recurrence,

Margins

(TC): True Cord, (FC): False Cord

FIGURE 1 Laryngeal cancer template utilized on initial
resection of glottic squamous cell carcinoma.'*

tumor stage, tumor type, lymphovascular invasion, perineural invasion,
skeletal muscle invasion, nodal metastasis, margin locations, rere-
section versus observation, radiation treatment, chemotherapy, stage
of recurrence, total laryngectomy, length of follow-up, cause of death
and date of death. Follow-up lengths were determined from the time

of initial TLM surgery.

2.1 | Statistical analysis

Univariate analysis was performed using Fisher's exact test for cate-
gorical variables and Mann-Whitney U-test for continuous variables.
Disease-specific survival and overall survival plots at 5 years were
generated using the Kaplan-Meier method. Differences in survival
were tested using log-rank comparisons. All statistical analysis was
conducted on SPSS (IBM SPSS Statistics 25). A p-value of <.05

was considered significant for all tests.

3 | RESULTS

A total of 327 patients were treated with TLM for glottic SCC from
2007 to 2018. A total of 298 patients had NMs and 29 patients had
PMs. Out of the 29 patients with PMs, 19 underwent re-resection,
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6 underwent close observation (endoscopy every 3 months initially)
and 4 underwent adjuvant radiation (no re-resection). Six patients
with advanced disease that were upstaged on initial surgery or devel-
oped recurrence despite re-resection required further oncological
treatment which included adjuvant radiation.

The majority of patients were male (93%) and the average age
was 65 years old (Table 1). There was a prevalence of cigarette smok-
ing (90%) and alcohol consumption (72%) in our patient cohort. A total
of 22 patients had early-stage SCC (T1-T2), while 7 patients were
upstaged to T3 upon initial surgery based on intraoperative find-
ings. Aggressive pathological features such as lymphovascular inva-
sion, perineural spread, and muscle invasion were more common in
upstaged tumors. Positive deep margins accounted for only 17% of
cases, while margins from other sites were more common (83%)
(Table 2). A total of three patients (10%) had more than one PM.
PMs were pathologically described as invasive SCC (83%), focal
SCC (7%), severe dysplasia (7%), or a combination of carcinoma in
situ (CIS) and focal SCC (3%). A total of six patients (21%) had mul-
tiple recurrences. A total of 10 patients (34%) underwent adjuvant
radiation treatment during their treatment course. A total of 4 out
of 19 (21%) patients had no residual tumor or dysplasia on re-
resection specimens. In some of these cases, the pathology report
mentioned cautery artifact or hyperplasia in the specimen. The
remaining patients had dysplasia or residual SCC in the re-resection
specimen.

Glottic SCC patients with PMs who underwent re-resection
(n = 19) or observation (n = 6) were compared (Table 3), revealing a
disease recurrence of nine patients (47%) for re-resection cases com-

pared to five patients (83%) in the close observation group. However,

TABLE 1 Patient demographics and initial tumor characteristics of
glottic squamous cell carcinoma patients treated with transoral laser
microsurgery who were determined to have positive margins.

Variable n (%)
Gender 27 M:2 F (93:7)
Age 65
Smoking (>10 pack year history) 26 (90)
Alcohol (>7 drinks per week) 21 (72)
Stage

T1 10 (35)

T2 12 (41)

T3 7 (24)
Type

Invasive SCC 28(97)

Papillary SCC 1(3)
Lymphovascular invasion 4 (14)
Perineural invasion 6(21)
Muscle invasion 5(17)

Abbreviation: SCC, squamous cell carcinoma.
@Upstaged at the time of surgery.

six out of these nine patients were upstaged to T3 disease in the re-
resection cohort during surgery and were therefore analyzed sepa-
rately. A disease recurrence was observed in three patients (23%) with
early-stage glottic SCC (T1-T2) (p < .05).

Disease-specific survival for all glottic SCC patients with PMs at
5 years was 82.4% (SE = 9.6%, 95% Cl = 53.4%-91.6%) (Figure 2).
Median DSS could not be calculated as less than half the cohort died
of disease. Overall survival at 5 years was 70.0% SE = 8.0%, 95%

Cl = 68.1%-99.7%). Median OS was greater than 5 years
(100 months).
4 | DISCUSSION

Our long-term analysis of glottic SCC patients with PMs following
TLM supports the utility of re-resection as the recurrence rates were
relatively low in early-stage glottic SCC (T1-T2) when compared to
close observation alone. Our approach to identifying the area of re-
resection uses descriptions of margin locations in the original opera-
tive report and visual depiction on the standardized laryngeal tem-
plate (Figure 1).

The pathological detection of PMs has been an area of debate in
the literature, as it can be influenced by laser artifact and tumor
shrinkage.1%1215 As such, pathological determination of PMs can dif-
fer between studies, particularly in regard to the degree of dysplasia.
Our group previously conducted a randomized controlled blinded
study which confirmed an increasing degree of artifact with CO, laser,
however, there was no significant difference in interpretability.'* In

the present study, specific descriptions on final pathology were used

TABLE 2 Treatment course and margin characteristics of glottic
squamous cell carcinoma patients treated with transoral laser
microsurgery who were determined to have positive margins.

Variable n (%)
Margin positive
Deep 5(17)
Other 24 (83)
>1 Margins positive 3(10)
Multiple recurrences 6(21)
Re-resection 19 (66)
Initial observation 6(21)
Reresection after observation 5(17)
Adjuvant radiation 10 (34)
Total laryngectomy 5(17)
Margin type
SCC 24 (83)
Small focus of SCC 2(7)
Severe dysplasia 2(7)
CIS/SCC focus 1(3)

Abbreviation: SCC, squamous cell carcinoma.
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FIGURE 2 Disease-specific survival of all glottic squamous cell
Recurrence for 3(23%) 5 (83%) p<.05 carcinoma patients treated with transoral laser microsurgery who

early stage (T1-T2)

to determine a “positive” resection margin, such as regions of SCC,
focal SCC, or severe dysplasia.

The current literature has conflicting results regarding re-
resection versus observation for PMs in glottic SCC, primarily due to
low rates of recurrence with PMs and the risk of detecting no residual
disease after re-resection.2%121417 There is a wide range of residual
tumor detection rates after re-resection that have been reported in
the literature, suggesting a variety of tumor selection, detection, and
treatment approaches. For instance, some studies have studied close
observation after laser cordectomy for T1 tumors alone.”*® These
patient groups are likely to have lower rates of recurrence considering
the inclusion of early-stage tumors only. Descriptions of how sur-
geons determine the anatomical area of re-resection are frequently
not available and can also be a contributor to detection of no residual
disease.’® The inclusion of methods used to detect anatomical areas
of re-resection would advance the comparison of re-resection out-
comes between different centers. Our study used a standardized
laryngeal template and detailed operative reports to help guide the
identification of the highest-risk areas requiring re-resection to maxi-
mize margin control. Close observation entailed endoscopy at
3 months in an outpatient clinic setting. PMs can also be partially con-
sequent from encountering larger tumors than expected during endo-
scopic resection as shown in our experience. The majority of our
cases demonstrated dysplasia or SCC on the re-resection specimen
compared to 17%-58% in the literature, although many studies only
included T1 tumors. 2918

Jumaily et al. have provided excellent insights into the lack of sur-
vival difference between patients with PMs and NMs.2 Multicenter
databases do not capture the heterogeneity of management protocols
across different centers or monitor disease recurrence as acknowl-
edged by the researchers.? For instance, close observation can range
from frequent (6-12 weeks) endoscopy in outpatient clinics or a sys-
tematic second look by direct laryngoscopy under general anesthesia
regardless of marginal status.? Similarly, methods of re-resection vary
across centers (piecemeal vs. en block).1??° The selection of tumors
that are amenable for TLM can also differ across centers.?* Therefore,
management of PMs should also be interpreted in the context of insti-
tutional protocols used for detecting and treating anatomical sites that

are suspicious for residual disease, as well as original tumor pathology.

were determined to have positive resection margins.

This study does have limitations. The small sample size of obser-
vation patients is a limitation, although observation was discontinued
due to high rates of disease recurrence. Functional and quality-of-life
data, such as Voice Handicap Index scores, were not available for all
patients after re-resection. The selection of patients for observation
was not randomized, but rather a combination of patient factors was
considered during tumor boards, such as the ability to attend frequent
close observation appointments, tumor stage, pathology, and overall

patient preference.

5 | CONCLUSIONS

Re-resection following the detection of PMs for early-stage glottic SCC
patients treated with TLM is associated with lower rates of recurrence
when compared to close observation in our patient cohort. Our onco-
logical strategy centers on determining PM status with histopathologi-
cal evidence of SCC or dysplasia and utilization of a laryngeal template

in conjunction with operative reports to guide anatomical re-resection.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

ORCID
Usman Khan " https://orcid.org/0000-0003-3627-8277
REFERENCES

1. Vaculik MF, MacKay CA, Taylor SM, Trites JRB, Hart RD, Rigby MH.
Systematic review and meta-analysis of T1 glottic cancer outcomes
comparing CO2 transoral laser microsurgery and radiotherapy.
J Otolaryngol Head Neck Surg. 2019;48:1.

2. Jumaily M, Faraji F, Osazuwa-Peters N, Walker RJ, Ward GM. Prog-
nostic significance of surgical margins after transoral laser microsur-
gery for early-stage glottic squamous cell carcinoma. Oral Oncol.
2019;97:97-111.

3. Nasef HO, Thabet H, Piazza C, et al. Prospective analysis of
functional swallowing outcome after resection of T2 glottic
carcinoma using transoral laser surgery and external vertical hemilar-
yngectomy. Eur Arch Otorhinolaryngol. 2016;273:2133-2140.

4. Canis M, lhler F, Martin A, Matthias C, Steiner W. Transoral laser
microsurgery for T1a glottic cancer: review of 404 cases. Head Neck.
2015;37(6):889-895. doi:10.1002/hed.23688


https://orcid.org/0000-0003-3627-8277
https://orcid.org/0000-0003-3627-8277
info:doi/10.1002/hed.23688

KHAN ET AL.

Laryngoscope

1583

5.

10.

11.

12.

13.

14.

Ansarin M, Santoro L, Cattaneo A, et al. Laser surgery for early glottic
cancer: impact of margin status on local control and organ preserva-
tion. Arch Otolaryngol Head Neck Surg. 2009;135(4):385-390.
Hendriksma M, Montagne MW, Langeveld TPM, et al. Evaluation of
surgical margin status in patients with early glottic cancer (Tis-T2)
treated with transoral CO, laser microsurgery, on local control. Eur
Arch Otorhinolaryngol. 2018;275:2333-2340.

Hartl DM, de Mones E, Hans S, Janot F, Brasnu D. Treatment of
early-stage glottic cancer by transoral laser resection. Ann Otol Rhinol
Laryngol. 2007;116:11-836.

Roh JL, Kim DH, Park CI. The utility of second-look operation after
laser microresection of glottic carcinoma involving the anterior com-
missure. Laryngoscope. 2008;118:8-1404.

Sigston E, de Mones E, Babin E, et al. Early-stage glottic cancer: onco-
logical results and margins in laser cordectomy. Arch Otolaryngol Head
Neck Surg. 2006;132:2.

Jackel MC, Ambrosch P, Martin A, Steiner W. Impact of re-resection
for inadequate margins on the prognosis of upper aerodigestive
tract cancer treated by laser microsurgery. Laryngoscope. 2007;117:
2-356.

Charbonnier Q, Thisse AS, Sleghem L, et al. Oncologic outcomes of
patients with positive margins after laser cordectomy for T1 and T2
glottic squamous cell carcinoma. Head Neck. 2016;38:12-1809.

Gallet P, Rumeau C, Nguyen DT, Teixeira PA, Baumann C,
Toussaint B. “Watchful observation” follow-up scheme after endo-
scopic CO, laser treatment for small glottic carcinomas: a retrospec-
tive study of 93 cases. Clin Otolaryngol. 2017;42:6-1199.

Hartl DM, Brasnu DF. Contemporary surgical management of early
glottic cancer. Otolaryngol Clin North Am. 2015;48:4-625.

Makki FM, Rigby MH, Bullock M, et al. CO, laser versus cold steel
margin analysis following endoscopic excision of glottic cancer.
J Otolaryngol Head Neck Surg. 2014,43:6.

15.

16.

17.

18.

19.

20.

21.

Galli A, Giordano L, Sarandria D, Di Santo D, Bussi M. Oncological
and complication assessment of CO, laser-assisted endoscopic sur-
gery for T1-T2 glottic tumours: clinical experience. Acta Otorhinolar-
yngol Ital. 2016;36:3-173.

Ledda GP, Puxeddu R. Carbon dioxide laser microsurgery for early
glottic carcinoma. Otolaryngol Head Neck Surg. 2006;134:6-915.
Moreau PR. Treatment of laryngeal carcinomas by laser endoscopic
microsurgery. Laryngoscope. 2000;110:6-1006.

Michel J, Fakhry N, Duflo S, et al. Prognostic value of the status of re-
section margins after endoscopic laser cordectomy for T1a glottic car-
cinoma. Eur Ann Otorhinolaryngol Head Neck Dis. 2011;128:6-300.
Ansarin M, Cattaneo A, De Benedetto L, et al. Retrospective analysis
of factors influencing oncologic outcome in 590 patients with early-
intermediate glottic cancer treated by transoral laser microsurgery.
Head Neck. 2017;39:1-81.

Lee HS, Chun BG, Kim SW, et al. Transoral laser microsurgery for
early glottic cancer as one-stage single-modality therapy. Laryngo-
scope. 2013;123:11-2674.

Peretti G, Piazza C, Mora F, Garofolo S, Guastini L. Reasonable limits
for transoral laser microsurgery in laryngeal cancer. Curr Opin Otolar-
yngol Head Neck Surg. 2016;24:2-139.

How to cite this article: Khan U, MacKay C, Rigby M, Trites J,
Corsten M, Taylor SM. Management of positive resection
margins following transoral laser microsurgery for glottic
cancer. Laryngoscope Investigative Otolaryngology. 2023;8(6):
1579-1583. doi:10.1002/1i02.1184


info:doi/10.1002/lio2.1184

	Management of positive resection margins following transoral laser microsurgery for glottic cancer
	1  INTRODUCTION
	2  METHODS
	2.1  Statistical analysis

	3  RESULTS
	4  DISCUSSION
	5  CONCLUSIONS
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


