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Objective: Although vocal fold (VF) leukoplakia is commonly treated with in-office laser, there is no data on its long-
term effectiveness. This study hypothesizes that VF leukoplakia treated by serial in-office laser results in long-term disease
control with maintenance of voice and minimal morbidity.

Study Design: Retrospective review (2008–2015).
Methods: Forty-six patients with VF leukoplakia treated by in-office KTP (potassium titanyl phosphate) or PDL (pulsed

dye laser) were included. Median follow-up from final laser treatment was 19.6 months. Main outcomes included: 1) rate of
disease control, 2) percentage of disease regression using ImageJ analysis. Secondary outcomes included vocal assessment
using the Voice Handicap Index-10 (VHI-10).

Results: Patients underwent a median of 2 (range: 1–6) in-office laser treatments. Time between treatments was medi-
an 7.6 months. After final treatment, 19 patients (41.3%) had no disease; two patients (4.3%) progressed to invasive cancer;
overall disease regression was median 77.1% (P < 0.001); and VHI-10 score decreased by median 5 (P 5 0.037). Thirty-one
patients (67.4%) were responders (controlled with in-office treatment only); failures were 13 patients (28.3%) who required
operative intervention and two patients (4%) who underwent radiation. Compared to responders, failures demonstrated sig-
nificantly shorter duration between treatments (median 2.3 vs. 8.9 months, P 5 0.038) and significantly less regression
(median 49.3% vs. 100%, P 5 0.006).

Conclusion: Serial outpatient KTP or PDL treatment of VF leukoplakia is effective for disease control with minimal mor-
bidity and preservation of voice quality. We suggest that patients requiring repeated in-office treatment every 6 months may
benefit from earlier operative intervention; other factors associated with in-office success remain unclear.
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INTRODUCTION
Leukoplakia is a clinical diagnosis indicating the

presence of keratin on the vocal fold (VF) epithelial sur-
face. This portends a risk of malignant transformation,
with the severity of dysplasia associated with an
increased rate of malignant degeneration.1,2 In a 2008
retrospective study that included 15 reviewed articles
and 2,188 biopsies, Isenberg et al. examined the conver-
sion rate of leukoplakia to malignancy as a function of
underlying dysplasia in primary biopsies. This revealed
the rate of malignant conversion as: no dysplasia, 3.7%;
mild to moderate dysplasia, 10.1%; severe dysplasia/CIS

(carcinoma in situ), 18.1%.1 In total, the clinical diagno-
sis of leukoplakia is associated with an approximate 6%
chance of developing carcinoma, and even lesions with
no dysplasia have a risk.1

The management of leukoplakia poses a clinical
dilemma because leukoplakia poses a risk of malignant
transformation regardless of dysplasia grade, and it
often recurs after treatment. There is no consensus on
treatment, with surgeons offering varying degrees and
frequency of surveillance, differing thresholds for repeat
biopsy, and options of repetitive ablative or excisional
management.2,3 Recently, treatment with in-office laser
has become a common strategy.4,5

Laser treatment of dysplastic epithelium was intro-
duced in 1999.5–8 Initially used to increase precision in
microflap dissection, lasers are now used to treat disease
without resection by ablating the intra-and-sublesional
microcirculation.5–7 This approach targets the abundant,
aberrant microcirculation of the lesion while minimizing
thermal trauma to the surrounding superficial lamina
propria and epithelium, maximally preserving VF tissue
and function. At the same time, it is important to recog-
nize that heating of the surrounding tissue varies with
laser settings.4

There are numerous studies showing the short-term
oncologic efficacy and voice safety of laser treatment. In
2004, Zeitels et al. published a prospective study assessing
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serial in-office 585-nm PDL (pulsed dye laser) treatment
of glottal dysplasia (n 5 34, 52 procedures) and papilloma
(n 5 17, 30 procedures).7 Disease regression was assessed
through a subjective grading scale comparing pre-and-
postprocedure videoendoscopy at 4 to 8 weeks, and voice
was assessed with subjective patient information at least
6 weeks postprocedure. They demonstrated > 50% disease
regression in 88% of patients, and voice improvement (34
of 77), no change (39 of 77), or worsening (4 of 77).7 The
findings in this study, however, are a combination of leu-
koplakia and papilloma pathology, with subjective mea-
surement of regression and voice outcomes. In 2006, a
prospective study describing serial in-office pulsed-KTP
532-nm (potassium titanyl phosphate) for leukoplakia was
performed (n 5 28 glottal dysplasia, 36 procedures).
Results were assessed at 4 to 8 weeks postprocedure and
showed 75% to 100% disease regression in 62% of
patients, 50% to 75% regression in 24% of patients, and
25% to 50% regression in 14% of patients. Voice outcomes
were not assessed.8

In 2007, Zeitels et al. published a review of their expe-
rience with in-office laser treatment of various VF lesions,
based on over 400 KTP and PDL cases.4 They reported spe-
cifically for leukoplakia that 75% to 100% of visible VF dis-
ease will regress with in-office laser and that the procedure
can be repeated as necessary. Consequently, a majority of
patients with recurrent glottis dysplasia are followed with
known disease until factors justify the morbidity and cost
of surgical intervention. Additionally, in 2012 Sheu et al.
studied in-office KTP treatment of benign VF lesions and
showed that VF leukoplakia (n 5 37 first follow-up, n 5 10
second follow-up) significantly decreased in lesion size (pix-
els) from mean 25.49 to 8.66 (first postoperative visit) and
3.67 (second postoperative visit). They also showed that
mucosal wave and glottic closure were either improved
(92%) or unchanged (95%) across all lesions.9,10 However,
this study was not specific to VF leukoplakia and patients
did not undergo serial procedures.

Although there are studies demonstrating the effi-
cacy of in-office laser treatment of VF leukoplakia, these
works are often based on a small series that may not be
specific to leukoplakia, do not employ serial treatment,
have short-term follow-up, and do not use objective
methods to quantify disease regression. We therefore aim
to present a large series of patients with long-term follow-
up of serial in-office laser treatment specific to VF leuko-
plakia, with voice outcomes, objective and quantitative
assessment of disease regression, and oncologic efficacy.

MATERIALS AND METHODS
This study was approved by the New York Eye and Ear

Infirmary of Mount Sinai Institutional Review Board Review
Committee. A retrospective chart analysis (2008–2015) at two
tertiary care centers was performed on all patients who under-
went KTP or PDL treatment of VF leukoplakia in the in-office
setting.

Clinical parameters collected include: basic demographics
(age, gender, ethnicity, tobacco, and alcohol use), pathologic
results of preoffice laser biopsy completed in the office or oper-
ating room, laser settings, dysphonia assessed by the Voice
Handicap Index-10 (VHI-10), and percent disease regression
(both measured from preoffice laser treatment to after the final

in-office treatment), postoffice treatment need for operative
intervention or radiation therapy (RT), follow-up time, and final
disease status (no evidence of disease [NED], persistent leuko-
plakia, invasive squamous cell carcinoma [SCCa]). Responders
were defined as patients who were treated with in-office treat-
ment only—after treatment they were either NED or had per-
sistent leukoplakia. Failures were defined as those with
persistent disease who were treated with operative intervention
or radiation. All patients underwent biopsy in the office or oper-
ating room before in-office laser treatment. Patients were
excluded if their biopsy showed invasive cancer; otherwise path-
ologic grade did not affect decision making. Patients were
excluded if follow-up was less than 11 months from the first
laser treatment. An algorithm denoting practice patterns is
depicted in Figure 1.

Disease regression was defined as any decrease in disease
bulk and was determined using image analysis software,
ImageJ (NIH, Bethesda, MD). Videoendoscopic still images of
each patient (one image from before the first in-office treat-
ment, one image from after the final in-office treatment) were
reviewed by two MDs who were trained by a PhD with signifi-
cant ImageJ experience. Reviewers were blinded to the patient
and treatment but were aware of the sequence of images. For
each image, both area of the lesion (often more than one lesion
was noted) and area of the membranous VFs (anterior commis-
sure to vocal process) were measured in pixels. All measure-
ments were taken three times and averaged. The lesion area
was then calculated as a percentage of the VF area (Fig. 2). Rel-
evant regression was measured in percent change instead of
pixel area, making it possible to compare pre-and-postinterven-
tion images without confounding measurements due to varying
focal lengths.

The Wilcoxon signed-rank test was used to determine the
laser effect on lesion size and VHI-10 score.9 An analysis of var-
iance was performed to assess demographic, treatment, and out-
come differences between responders and failures.

RESULTS

Basic Information
Forty-six patients (45 male, one female) were

included. Basic demographic information included medi-
an age of 70.7 years (interquartile range [IQR]: 62.9–
70.7) at in-office intervention and ethnicity: Caucasian,
41; African American, 1; Asian, 1; other, 3. Twenty-four
patients were tobacco users with median 35 pack years
(IQR: 20–46), and five patients had a history of alcohol
abuse. Preoffice laser treatment biopsy was completed in
the office (n 5 12) or operating room (n 5 30). Pathology
results revealed no dysplasia (n 5 11), mild (n 5 5),
moderate (n 5 4), severe (n 5 9) dysplasia, and CIS (n
5 13). Four specimens were not available.

Treatment Details
A total of 100 in-office laser treatments were ren-

dered. Patients underwent a median of 2 (IQR: 1–3,
range: 1–6) in-office treatments (KTP only: 40, KTP or
PDL on different visits: 5, PDL only: 1). Eight patients
received topical ALA (aminolevulinic acid) in conjunction
with laser. Median KTP laser settings included 32.5
watts (IQR: 30–35), pulse width 15.0 ms (IQR: 15–15),
124 joules (IQR: 95.7–155), and 159.5 joules (IQR: 138–
201.8) for PDL. Median duration between in-office treat-
ments was 7.6 months (IQR: 2.4–15.7). Median duration
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of follow-up from first in-office laser treatment was 41.0
months (IQR: 23.3–55.2). Median follow-up from final in-
office laser treatment was 19.6 months (IQR: 11–35.2).
There were no complications related to in-office treatments.

Voice and Disease Outcomes
VHI-10 was measured (n 5 27) at median 0 days

(IQR: 0–19.55) pretreatment (the day of treatment) and
4.0 months (IQR: 2.1–7.5) post-final-office treatment

with a median score decrease of 5 (from 10 to 5, IQR:
4.3–16.3, P 5 0.037). Thirty-one patients (67.4%) were
responders managed with in-office treatment alone.
Nineteen of these patients (41.3%) were NED. Twelve
patients (26%) had persistent leukoplakia but were con-
tinually controlled in the in-office setting. Failures
included 13 patients (28.3%) with persistent leukoplakia
who required operative intervention at a median of 7.2
months (IQR: 3.0–14.2) from their last in-office laser
treatment; and two patients (4.3%) who underwent RT.

Fig. 2. Determination of % lesion
regression. (A) Average lesion area
(3 measurements) 5 1,831 pixels.
(B) Average full VF area (3 measure-
ments) 5 6,924 pixels. Percent VF
covered by the lesion was deter-
mined by (A/B) 3 100% 5 (1,831/
6,924) 3 100% 5 26.4% of the VF
covered by lesion. This % was then
compared to the postoperative pic-
ture % to determine regression.[-
Color figure can be viewed in the
online issue, which is available at
www.laryngoscope.com.]

Fig. 1. Management algorithm: Determination of failure and operative triggers.
Patients are typically monitored at the following time intervals: 1 month after in-office laser, followed by every 3 months, followed by every
6 months, followed by yearly.
*The lesion must be accessible and allow for in-office treatment of the entire lesion.
**Based on subjective patient complaint and Voice Handicap Index-10.
***There is no specific percent increase in bulk identified as a guide to decision making.
CIS 5 carcinoma in situ; mo 5 months; OR 5 operating room; RT 5 radiation therapy; SCCa 5 squamous cell carcinoma; VF 5 vocal fold.[-
Color figure can be viewed in the online issue, which is available at www.laryngoscope.com.]
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TABLE I.
Comparison of Responders (in-office control) Versus Failures (requiring OR or RT).

Responders
(n 5 31)

Failures
(n 5 15)

Significance
(P Value)

Age

(median, IQR)

(n 5 46)

73.0 years (66.6–82.6) 69.2 years (61.2–72.6) 0.25

Gender

(n 5 46)

Male: 96.8%

Female: 3.2%

Male: 100% 0.49

Ethnicity

(n 5 46)

Caucasian: 27

African American: 1

Asian: 1

Other: 2

Caucasian: 14

Other: 1

0.72

Tobacco use

(n 5 43)

Yes: 51.6%

(median 40 pack-year,
IQR 20–50)

No: 38.7%

Unknown: 9.7%

Yes: 53.5%

(median 30 pack-year
IQR 20–40)

No: 46.7%

0.82

Alcohol abuse

(n 5 36)

Yes: 12.9%

No: 71%

Unknown: 16.1%

Yes: 13.3%

No: 53.3%

Unknown: 33.3%

0.52

Pretreatment biopsy pathology†

(n 5 42)

No dysplasia: 9

Mild: 5

Moderate: 3

Severe: 7

CIS: 6

No dysplasia: 2

Mild: 0

Moderate: 1

Severe: 2

CIS: 7

0.63

Treatment type

(n 5 46)

KTP: 26 (1ALA: 3)

KTP1PDL: 5 (1ALA: 3)

KTP: 14 (1ALA: 2)

PDL: 1

0.21

No. treatments

(median, IQR)

(n 5 46)

2.0 (1.0–3.0) 1.0 (1.0–2.0) 0.49

Time between treatments

(median, IQR)

(n 5 46)

8.9 months (5.9–19.0) 2.3 months (1.4–7.0) 0.038*

Change in VHI score postoffice treatment

(median, IQR)

(n 5 27)

5.0 (3.0–16.0) 1.0 (6.8–21.0) 0.54

% regression postoffice
treatment(median, IQR)

(n 5 46)

100% (67.6–100) 49.3% (19.6–64.5) 0.006*

Follow-up from first laser treatment

(median, IQR)

(n 5 46)

41.9 months (21.1–56.2) 36.1 months (30.0–47.4) 0.98
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Characteristics of responders compared to failures are
demonstrated in Table I. Failures had a significantly
shorter duration between treatments (median 2.3 [IQR:
1.4–7.0] vs. 8.9 [IQR: 5.9–19.0] months, P 5 0.038) and
less regression compared to responders (median 49.3%
[IQR: 19.6–64.5] vs. 100% [IQR: 67.6–100], P 5 0.006).
Original site of disease and site of persistence were simi-
lar in responders and failures with both demonstrating
disease at the anterior commissure, VF edge, and bilat-
eral VFs. Two patients (4.3%) progressed to invasive
cancer (one was treated with type I cordectomy; one
underwent RT); both were NED at final follow-up. Thir-
teen patients who were characterized as failures under-
went a total of 17 operative procedures for clinically
concerning lesions, with 41.2% of resulting pathology
consistent with scar or mild to moderate dysplasia.
Details of operative procedures and pathologies are dem-
onstrated in Table II.

Overall disease regression using ImageJ (n 5 43)
was median 77.1% (IQR: 42.2–100), (P < 0.001, compar-
ing pre-and-post-in-office intervention disease bulk). The
post-in-office intervention image used was taken at a
median of 1.9 months (1.4–3.0) after final in-office proce-
dure. Patients treated with ALA did not have differing
results from those who did not undergo the adjunctive
treatment. At final follow-up after all interventions, 29
patients (63%) were NED and 17 patients (37%) had per-
sistent leukoplakia.

Results were analyzed for patients who had a preof-
fice treatment biopsy consistent with severe dysplasia or
CIS. This group demonstrated median regression of
100% (IQR: 49.2–100). Fourteen patients (63.3%) were
responders, and eight patients (36.3%) were failures.
Final pathology of failure patients who underwent oper-
ative procedures for clinically concerning lesions includ-
ed: mild: 2, moderate dysplasia: 1, CIS: 3, SCCa: 2.
Details are demonstrated in Table III.

DISCUSSION
To our knowledge, the current study provides the

largest series with the longest follow-up for serial treat-
ment of VF leukoplakia with in-office laser. This

technique appears to be effective for disease control with
at least stable voice quality and minimal morbidity. In
the majority, operative intervention could be avoided by
in-office treatment. Timing between sequential treat-
ments was found to be associated with whether patients
failed in-office treatment. These patients also demon-
strated less response to treatment with significantly less
regression of their lesions (P 5 0.006).

Thirty-one patients (67.4%) were responders contin-
ually controlled in the in-office setting. Failures were 13
patients (28.3%) with persistent leukoplakia after their
last in-office treatment who required operative interven-
tion, and two patients (4.3%) who underwent RT. Over-
all, disease regression using ImageJ was median 77.1%
(IQR: 42.2–100, P < 0.001). These findings demonstrate
that the majority of disease was controlled successfully
with in-office treatment. In addition, patients required
repeat intervention with a median of 2 (IQR: 1–3, range:
1–6) treatments and a median of 7.6 months (IQR: 2.4–
15.7) between treatments, showing that patients
achieved substantial periods of adequate voice and dis-
ease regression, two of the reasons for repeat treatment.

Evaluation of the data reflects that transition to
operative treatment was a subjective clinical decision
based on lack of lesion improvement with laser, contin-
ued impact of the lesion on vocal quality, and visually
concerning changes in the lesion. Therefore, failure is a
subjective classification, and it is important to note that
severity of the disease can only be objectively assessed
through tissue biopsy. In comparing failures to respond-
ers, the in-office re-treatment of the former group
occurred at a significantly shorter interval (median 2.3
[IQR: 1.4–7.0]) vs. 8.9 [IQR: 5.9–19.0] months, P 5
0.038). In addition, 67% of responders (8 of 12) showed
improvement in disease bulk. This is compared to fail-
ures in which only 7% (1 of 15) showed improvement,
and 47% (7 of 15) had no change in disease. For failure
patients who underwent postoffice treatment biopsy in
the operating room, 41.2% (7 of 17) had scar or mild to
moderate dysplasia, and 52.9% (9 of 17) had severe dys-
plasia, CIS, or invasive carcinoma (one specimen was too
superficial to grade). Taken together, these findings

TABLE I.
(Continued)

Responders
(n 5 31)

Failures
(n 5 15)

Significance
(P Value)

Follow-up from last laser treatment

(median, IQR)

(n 5 46)

14.8 months (11.0–34.0) 30.1 months (14.9–36.7) 0.31

Final status postoffice treatment

(n 5 46)

NED: 19

Persistent leukoplakia: 12‡

Persistent leukoplakia: 15 0.00*

*Significant at P < 0.05.
†All preoffice treatment biopsies were completed in the office or operating room.
‡These patients continued to be controlled in the in-office setting.
ALA 5 aminolevulinic acid; IQR 5 interquartile range; KTP 5 potassium titanyl phosphate;
NED 5 no evidence of disease; OR 5 operating room; PDL 5 pulsed dye laser; RT 5 radiation therapy.
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suggest that patients with less responsive lesions under-
going frequent laser (more than every 6 months) have
substantial risk of severe dysplasia, CIS, or invasive car-
cinoma. Repeat biopsy or operative treatment should be
considered for these patients, with continued under-
standing that about half may still have mild disease.

No difference was noted between responders and
failures in original site of disease. Both groups had dis-
ease at the anterior commissure, VF edge, and bilateral
VFs. Patients tended to fail at sites where they original-
ly demonstrated disease, confirming the importance of
attention to previously treated sites during in-office sur-
veillance. These findings indicate that we cannot accu-
rately predict who will fail in-office treatment. In
addition, whether in-office failure is due to technical fac-
tors related to local anesthesia or histological behavior
could not be answered by this study. Better diagnostic
methods are necessary to improve our prognostic

capabilities and discern which patients truly need opera-
tive intervention. In addition, in examining patients
with an initial preoffice treatment pathology of severe
dysplasia and CIS, it was found that although 63% of
these patients were responders, of those who failed, 25%
(2 of 8) progressed to invasive SCCa; indicating that per-
haps we should have a lower threshold for re-operating
in patients with an initial pathology of at least severe
dysplasia.

Most patients undergoing in-office treatment dem-
onstrated at least stability in subjective voice-quality
measures after their last treatment, with a median VHI-
10 score decrease of 5 (IQR: 4.3–16.3, P 5 0.037). This
demonstrates that serial in-office laser is safe for voice
and should not be a deterrent to repeat treatments.
Maintenance of good voice is a significant concern for
many patients with leukoplakia, most of whom need
repeat treatments regardless of the treatment modality.

TABLE II.
Postoffice Operative Procedure and Pathology of Failure Patients.

Initial Pathology
(Preoffice Treatment)

Operative Procedure
(Postoffice Treatment) Operative Pathology

Patient 1 Moderate–severe dysplasia 1. Type I cordectomy

2. KTP

3. KTP

4. KTP

1. SCCa*

2. Moderate dysplasia

3. Dysplasia

(too superficial to grade)

4. Severe dysplasia

Patient 2 CIS Type I cordectomy CIS

Patient 3 NA Type I cordectomy CIS

Patient 4 CIS Type I cordectomy CIS

Patient 5 Severe dysplasia Type 1 cordectomy (bilateral) Mild-moderate dysplasia

Patient 6 CIS Type I cordectomy Mild dysplasia

Patient 7 CIS Type I cordectomy CIS

Patient 8 NA Type I cordectomy CIS

Patient 9 NA Type I cordectomy CIS

Patient 10 Keratosis KTP Severe dysplasia

Patient 11 Moderate dysplasia 1. KTP

2. KTP

1. Keratinizing dysplasia

2. Mild-moderate dysplasia

Patient 12 CIS KTP Mild dysplasia

Patient 13 Keratosis Scar excision Chronic scar

*Another patient had SCCa but was treated with RT
CIS 5 carcinoma in situ; NA 5 not available; KTP 5 potassium titanyl phosphate (all performed in the operating room); RT 5 radiation therapy; SCCa 5

squamous cell carcinoma.
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Although some report that laser treatment of dis-
eased VF epithelium with local anesthesia in the office
can be less efficacious and definitive than microlaryngo-
scopy with general anesthesia,4 dysplastic leukoplakia
can recur even after excisional biopsy.2,11 In addition,
data do not support the hypothesis that serial full-
thickness excision decreases dysplasia grade; instead, it
has been shown that although higher-grade dysplasia is
more likely to progress to malignancy, progression still
appears to be nonlinear.2 The current study supports the
role of in-office laser in the management of white lesions
of uncertain behavior. The long-term results from our
study show its efficacy compared to other treatments.4,12

Secondly, the reduced morbidity of local anesthesia facil-
itates treatment of older, sicker patients, which is consis-
tent with the patient demographic in our series. Thirdly,
unsedated transnasal treatment of the larynx is cost-
effective and well-tolerated by patients who report pref-
erence for the in-office setting.4,13,14

Disadvantages of both KTP and PDL in an awake
patient include difficulty quantifying energy delivered,
the dynamic nature of the larynx, difficulty treating
lesions along the medial VF, the inability to obtain sam-
ples for histologic analysis with ablation, and decreased

freedom in fiber positioning compared to a rigid laryngo-
scope under general anesthesia.4,8,12,15 In 2015, Del
Signore et al. showed that multiple treatments were
more likely in leukoplakia. In addition, risks of transient
and long-term complications were low but real, with the
authors suggesting that guided patient selection and
standardized laser parameters may decrease complica-
tions and procedure frequency.16

There are a number of limitations to this study. It
was completed in a retrospective manner, with its atten-
dant difficulties. Future studies would benefit from a
prospective approach. Our study employed both PDL
and KTP. There has been a shift in otolaryngology
toward KTP use due to shortcomings of the PDL,4 and
patients who initially underwent PDL treatment in our
study were transitioned to KTP. In addition, eight of 46
patients received concurrent topical ALA, and its con-
founding effect was not addressed. It is also important
to note that no patients were treated with watchful wait-
ing as a control group, and we cannot comment on the
natural history and possibility of spontaneous regression
in these lesions. Disease regression was measured using
ImageJ. Although it is one of the best methods available
for measuring image area, accuracy is based on user
experience, is limited by the two-dimensional image,
does not completely capture lesion depth, and can be
challenging to measure subtle submucosal lesions.9 To
compensate for this, our analysis was completed by two
users in a consistent manner, averaging three measure-
ments of each lesion. Finally, this study lacks a compre-
hensive evaluation of objective voice data as outcomes
were measured using only the VHI-10 scale, which was
available in 27 of 46 patients.

Despite these limitations, this study illustrates the
effectiveness and safety of serial in-office laser treatment
for VF leukoplakia, with significant stability in voice
and prolonged intervals between treatments. Although a
clear algorithm identifying which patients will fail in-
office treatment remains elusive, we suggest that lesions
not responding with substantial regression and requir-
ing treatment more than every 6 months may benefit
from early operative intervention. To our knowledge,
this is the largest and longest follow-up study of serial
in-office laser treatment for VF leukoplakia. This study
sets a framework for future prospective investigation in
larger groups with the goal of better identifying ideal
patients to be treated by this method compared to intra-
operative intervention.

CONCLUSION
Serial in-office KTP or PDL treatment of VF leuko-

plakia appears to be effective for disease control with
minimal morbidity and preservation of voice quality.
Patients also benefit from prolonged periods of nontreat-
ment. Patients who will fail in-office intervention can be
identified by their increased frequency of in-office treat-
ment and minimal lesion regression and should be con-
sidered for early operative intervention.

TABLE III.
Patients With Preoffice Treatment Operative Biopsy of Severe

Dysplasia and CIS (n 5 22).

Pretreatment

Biopsy pathology*

Severe dysplasia: 9

CIS: 13

No. treatments

(median, IQR)

2.0 (2.0–3.0)

Time between treatments

(median, IQR)

5.8 months (2.1–14.3)

% regression postoffice treatment

(median, IQR)

100% (49.3–100)

Follow-up from first laser treatment

(median, IQR)

39.0 months (29.5–56.9)

Follow-up from last laser treatment

(median, IQR)

27.8 months (14.5–35.2)

Final status postoffice treatment Responders: 14 (63.6%)

Failures: 8 (36.3%)

Final pathology of failures
undergoing OR

(n 5 8)

Mild dysplasia: 2

Moderate dysplasia: 1

CIS: 3

SCCa: 2

*All preoffice treatment biopsies were completed in the office or
operating room.

CIS 5 carcinoma in situ; IQR 5 interquartile range; NED 5 no evi-
dence of disease; OR 5 operating room; RT 5 radiation therapy; SCCa 5
squamous cell carcinoma.
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