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Abstract The objectives of this study are to compare the

pathological results from office-based biopsy (OBB) and

operative biopsy (ORB) of laryngopharyngeal lesions from

26 patients. Lesion location, specimen concordance, effi-

cacy, cost savings, and patient management are discussed.

OBB can provide a sample of laryngopharyngeal tissue that

can be used to diagnose lesions in these sites. This study

design is retrospective review and involved retrospective

analysis and chart review of 26 cases of patients who had

an OBB followed by and ORB of the same site; oropha-

ryngeal or laryngopharyngeal lesion. CPT 31576 was to

identify patients. Twenty six patients had both OBB and

operative biopsy performed of a lesion within the oro-

pharynx and laryngopharynx. All OBB attempts resulted in

diagnostic tissue samples. Vocal fold biopsy (69 %) was

most common. The most common OBB diagnosis was

squamous cell carcinoma or moderate-to-severe dysplasia

(54 %). OBB and ORB pathological results were the same

in 81 % of patients. Of the benign samples obtained by

OBB, 83 % of the ORB were deemed benign. Of the non-

benign samples obtained via OBB, 80 % of the ORB were

deemed non-benign in the operating room samples. Office-

based biopsy is a simple procedure that can be performed

in an outpatient setting, avoiding an operating room and the

need for general anesthesia. Comparison of results from

OBB to ORB together with patient characteristics resulted

in very reliable results that can help to guide further patient

management.

Keywords Laryngeal mass � Laryngeal cancer �
Oropharyngeal lesion � Dysphagia � Dysphonia

Introduction

Patients presenting to the otolaryngologist with complaints

of hoarseness, dysphagia, globus sensation, odynophagia,

and smoking history are often examined with the use of a

flexible laryngoscope, with or without stroboscopy, in the

office setting. At times, lesions of these structures are

found during examination that depends on the gross char-

acteristics and patient risk factors, may require biopsy.

Operating room (OR) based procedures are costly to the

system, require patients to miss work, and carry significant

risks such as local trauma from the procedure and anes-

thetic risk. Until recently, biopsy of the laryngopharyngeal

region in the OR was the only option available.

With the technological advances in visualization, anes-

thetic techniques, and fellowship-trained laryngologists,

new office-based techniques of the laryngopharynx have

surfaced over the past decade [1]. Office-based flexible

laryngoscopic biopsy using distal chip technology provides

a simple, safe alternative to the operating room [2]. A

tissue sample can be simply obtained by passing a biopsy

instrument through the operative port of the distal chip

laryngoscope. This is typically done with the assistance of

topical anesthesia and is well tolerated. Patient morbidity

from OBB is very low with rare episodes of epistaxis, mild
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discomfort and inability to obtain tissue. Even more rare

are episodes of laryngospasm that did not occur in this

sample population. The high-yield results obtained can thus

be used to help guide patient therapy according to current

standard practices.

Given the move toward office-based rather than oper-

ating room based surgery, we aimed to demonstrate that

OBB can yield tissue samples sufficient to diagnose lar-

yngeal and pharyngeal diseases and provide guidance

toward proper treatment or the need for further evaluation.

Materials and methods

Retrospective analysis and chart review of 26 cases of

office based laryngoscopic biopsy of laryngeal and pha-

ryngeal lesions using distal chip technology in adults.

Patients and cases were identified using the surgical CPT�

code 31576. Lesions were found either on flexible laryn-

goscopic examination by the author or were referred to the

author for further laryngeal management by other otolar-

yngologists. Patients identified as having OBB were then

reviewed and those having operative procedures with tissue

removed in the operating room were then chosen to be

included in this review. Benign lesions determined by OBB

were typically taken for ORB for definitive management

and removal because of ongoing symptoms, need for

complete removal as in papilloma cases or failure to

regress from medical treatment. There were also patients

who had OBB of malignant lesions to determine their

diagnosis and to help guide subsequent operative therapy.

ORB was then performed in these patients for definitive

surgical treatment or confirmation. For purposes of this

analysis, lesions were either grouped as benign or non-

benign. The non-benign group included lesions of moder-

ate-to-severe dysplasia, carcinoma-in situ, and carcinoma.

Standard histological analysis was performed at two dif-

ferent institutions.

Description of operative procedure and equipment used

Patients are placed in a sitting position. Two sprays of a

50:50 mixture of 1 % phenylephrine and 1 % pontocaine

are sprayed into each nasal cavity. This is followed by the

administration of pledgets soaked in a similar mixture,

placed along the floor of the nostrils bilaterally for

approximately 10 min. Patients will often report that their

teeth, palate, and upper lip are numb indicating adequate

anesthesia.

A small amount of lubricant is placed on the distal shaft

of the laryngoscope with care not to obscure the lens. The

flexible scope (KayPentax VNL1570STK) is then passed

by the surgeon and positioned above the laryngopharynx.

Then 3 cc of 1 % pontocaine is dripped into the lesion

while the patient is phonating. This allows for backward

spray of anesthetic. In some patients, an ipsilateral superior

laryngeal nerve (SLN) block was performed by injection of

1 cc of 1 % plain lidocaine into the region where the nerve

enters the thyrohyoid membrane just inferior to the caudal

aspect of the hyoid bone. Patients who had prior difficulty

with laryngoscopy demonstrated anxiety about the proce-

dure or self-reporting an exaggerated gag reflex were

thought, likely to poorly tolerate OBB and offered adjuvant

SLN blocks.

An assistant then initially guides the biopsy forceps

through the operative channel of the laryngoscope while

the scope is positioned over the lesion. The surgeon then

advances the biopsy forceps (KayPentax) to the lesion and

instructs the assistant to close the forceps when the

appropriate tissue is within the biting teeth of the forceps.

The forceps are then removed from the scope. The proce-

dure can be repeated as often as necessary and at various

locations either using a different forceps or rinsing the

forceps with saline between specimens.

This study was approved by the New York Medical

College Institutional Review Board Committee.

Results

Patient demographics

Twenty-six patients were involved in the study, of whom

19 (73 %) were male and 7 (27 %) were female. The

average age of the patients was 62 years with an age range

of 20–86 years. Nineteen (73 %) were smokers. Of the

patients with an ORB benign diagnosis 7 (54 %) were

smokers, while 13 (100 %) of those with non-benign dis-

ease were smokers.

Chief complaints

Chief complaints are not mutually exclusive. The number

one complaint experienced by patients was hoarseness (18/

26, 69 %) followed by dysphagia (5/26, 19 %), cough (3/

27, 12 %), and shortness of breath (SOB)/stridor (1/26,

4 %). It is important to note that patients could experience

multiple signs/symptoms simultaneously and this list

includes all chief complaints stated by patients at the time

of their initial evaluation.

Location of biopsy sites

The primary sites biopsied was the true vocal folds (18/26,

69 %), false vocal folds/aryepiglottic fold (2/26, 8 %),
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interarytenoid mucosa (2/26, 8 %), tonsil (2/26, 8 %),

hypopharynx (1/26, 4 %), and nasopharynx (1/26, 4 %) see

(Table 1).

All samples were assessed using standard histological

techniques. The 26 OBB samples yielded the following

diagnoses after histologic examination: non-benign disease

[squamous cell carcinoma, carcinoma-in situ, or moderate

to severe dysplasia (14/26, 54 %)] and benign disease (12/

26, 46 %): acute or chronic inflammation (4/26, 15 %),

squamous papilloma (2/26, 8 %), benign epithelium (4/26,

15 %), and lymphoid tissue (2/26, 8 %). The 26 tissue

samples from the operating room (ORB) generated the

following histologic findings: non-benign disease squamous

cell carcinoma, carcinoma-in situ, or moderate to severe

dysplasia (13/26, 50 %) or benign disease (13/26, 50 %):

acute or chronic inflammation (7/26, 27 %), squamous

papilloma (2/26, 8 %), granulation tissue (1/26, 4 %),

benign polyp (1/26, 4 %), benign keratosis (1/26, 4 %) and

pseudoepitheliomatous hyperplasia (1/26, 4 %). There were

no complications from any of the biopsy procedures.

Of the 26 total biopsies by OBB, all produced sufficient

tissue for diagnosis and all patients tolerated the procedure. Of

the 26 OBB specimens, 21 of the follow-up ORBs resulted in

the same diagnosis with a concordance of 81 %. Of the 12

OBB specimens that were read as benign, 10 were deemed

benign in the operating room with a 83 % concordance. Of the

14 OBB specimens deemed non-benign, 11 were confirmed as

non-benign by ORB with a concordance of 79 %.

Discussion

Recent advances in technology and changes in payment

and reimbursement over the past 10 years have promoted

Table 1 Histological results

Age Sex OBB findings ORB findings

Benign disease

52 M sq. mucosa w/hyperkeratosis sq. mucosa with chronic inflamm.

47 F sq. epithelium sq. epith.; reactive inflammatory changes

50 M Respiratory papilloma Condylomata accuminatum; atypia; low grade dysplasia

63 M Benign epithelium Benign keratosis

56 F sq. mucosa, fibrosis Chronic inflamm. laryngeal mucosa

20 F Benign lymphoid tissue Benign lymphangiomatous polyp

59 F Mild reactive atypia, acute inflamm. Contact ulcer; granulation tissue

58 F sq. epith with acute inflamm. Accanthosis with parakeratosis and inflamm.

58 M Focal dyskeratosis; acute and chronic inflamm. Lymphocytic exocytosis, reactive atypia, chronic inflamm.

61 M sq. papilloma sq. papilloma

Malignant, pre-malignant, suspicious

65 M SCC in situ SCC Mod. Diff

61 M SCC in situ Mod. Diff. SCC

57 M SCC in situ SCC invasive

75 M Severe sq. dysplasia SCC in situ; moderate dysplasia

86 M High grade dysplasia SCC in situ

83 M SCC invasive SCC invasive

67 M Mod-severe dysplasia; possible SCC in situ SCC well differentiated; invasive

86 M SCC in situ Mod. Diff. SCC infiltrating; SCC in situ

78 M Severe sq. dysplasia SCC infiltrative

76 M SCC invasive SCC Mod. Diff; invasive

49 F SCC invasive SSC Invasive; mod diff; in situ

Benign disease Malignant, pre-malignant, suspicious

47 F Severe acute inflamm. and ulceration; mild reactive atypia SCC invasive

67 M Atypical lymphoid tissue Poorly differentiated SCC invasive

Malignant, pre-malignant, suspicious Benign disease

86 M Severe sq. dysplasia Pseudoepith. hyperplasia; gran. tissue; sq. epith.

72 M Mod-severe dysplasia; focus SCC In SITU Chronic inflamm.

84 M Severe dysplasia; SCC in situ Chronic inflamm.; marked atypia
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the movement of surgical treatment options to the office-

based setting. A flexible laryngoscope allows for direct

screening of the nasal cavity, nasopharynx, oropharynx,

hypopharynx, esophagus, and larynx. Biopsy of abnormal

tissue is easily performed in the office setting using topical

anesthesia with synergistic regional anesthesia as needed.

Procedures like office-based biopsy of the laryngopharyn-

geal areas of the head and neck can be performed with high

clinical efficacy, increased patient safety, and an overall

decreased cost to the health care system [3].

Without the need to schedule operating room time, OBB

can be performed more expeditiously, leading to decreased

delay between diagnosis and treatment. Exposure to gen-

eral anesthesia and endotracheal intubation, risks of

bleeding, nausea, vomiting, sore throat, chipped teeth,

laceration of the tongue, taste disturbance, delay in return

of normal mental functioning, dizziness, headache, peri-

operative myocardial infarction (especially in patients with

known heart disease), stroke, malignant hyperthermia and

death are all decreased. The average age of our patient

population being 62 years, many of whom have co-morbid

cardiovascular conditions, this places our patients in a

higher risk surgical category. It is well established using

the revised-cardiac risk index that any history of ischemic

heart disease, congestive heart failure or hypertension

could affect anesthesia tolerance, extubation timing, and

success in non-cardiac surgical procedures [4]. Since we

are dealing with diseases and possible malignancies that

may affect the entire respiratory tract in older populations,

patients undergoing laryngopharyngeal biopsies may have

already compromised ventilation and perfusion capacities

that place them at a higher risk than the general population.

The only absolute contraindication to flexible laryngo-

scope biopsy is a severely compromised airway, which

would require placement of an artificial airway. A relative

contraindication is failure of previous OBB due to patient

intolerance and/or anxiety, though often repeated attempts

with patients taking their own anxiolytics will help mitigate

future difficulties. Patients with anti-coagulation also rep-

resent another potential relative contraindication. It is

advisable and preferable to have patients stop their anti-

coagulation medication 5 days prior to the biopsy and

switch to daily heparin injections. However, biopsy can be

performed in those cases where stopping anticoagulation

poses a serious thrombo-embolic event risk. Patients must

be counseled on the potential risk of bleeding in these cases

and in cases where patients remain on aspirin, NSAIDS,

and other anti-coagulants. Inability to pass the flexible

laryngoscope through the nasal cavity rarely presents a

cause to abort the procedure.

The major limitation to this study was the lack of

patients who had both OBB and ORB. In many cases of

lesions found to be benign from OBB, operative biopsy and

surgical intervention were deemed not necessary. Medical

treatments and observation may be the final clinical path-

way depending on the pathology type. In cases of benign

lesions causing clinical symptoms or with pathology war-

ranting removal, office-based surgical removal with the

KTP laser [5] can be performed in selected cases. There-

fore these cases were not taken to the operating room and

thus no operative biopsy was obtained to compare. In

addition, in a few cases of advanced lesions found by OBB

to be malignant, a chemoradiation protocol was initiated

based on the radiographic extent of the tumor, and opera-

tive intervention was not performed. These were advanced

lesions in patients deemed too risky to have general anes-

thesia because of their co-morbid medical conditions.

Therefore the number of patients having both OBB and

ORB samples is not high.

Moderate-to-high grade dysplasia, carcinoma-in situ,

and invasive carcinoma are distinct clinical entities that are

categorized as high-risk disease to the patient that requires

further diagnostic procedures and definitive treatment. For

this study, they were included together in a category of

non-benign to represent the ability of OBB to detect those

lesions that were on the spectrum of non-benign disease

requiring further intervention. Of the OBB specimens that

were deemed non-benign, 3 specimens (19 %) were found

to be benign with ORB pathological examination. The first

was severe squamous dysplasia found in the office setting,

OBB, with an operative biopsy demonstrating pseudoepi-

theliomatous hyperplasia, a diagnosis often difficult to

make on biopsy specimens alone and potentially confused

with carcinoma. The other two lesions demonstrated a

focus or suspicion of squamous cell carcinoma in the set-

ting of severe dysplasia on OBB samples, confirmed by a

separate pathologist’s review. By ORB of the same site,

only chronic inflammation and marked atypia were iden-

tified but no carcinoma. Possible explanations include the

entire lesion was removed by OBB and the inflammatory

response from the biopsy led to resolution of the remaining

dysplastic tissue. In addition, removal of these small

lesions by the KTP laser possibly ablated any remaining

portion of carcinoma resulting in a specimen not containing

carcinoma. Of the 12 OBB samples deemed to be benign, 2

specimens were found to be malignant with ORB. Both

patients had sufficient clinical risk factors and laryngeal

findings which prompted follow-up ORB. Clearly a major

limitation in OBB is potentially missing non-benign dis-

ease. Sampling error is likely the largest factor in these

missed diagnoses. Superficial removal of specimen with

the cup forceps, sampling from the lateral margins of the

lesion, and difficult sampling due to patient movement

likely resulted in these missed diagnoses. Clinical decision

making is ultimately the most important tool we have in

detecting and treating disease in our patients. Thus in any
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patient having an OBB with results that are not expected, a

repeat OBB and/or ORB should be performed. In addition,

close patient surveillance in those with known risk factors

must be included in the patient’s ongoing care.

Disadvantages of flexible laryngoscopic biopsy in the

office setting include: limited scope of view possibly pre-

venting full details on the size and extent of the lesion and

limited information about depth of invasion in cases of

carcinoma. Although the digital images in the distal chip

camera offer excellent detail, the endoscope itself does not

allow for easy visualization of the undersurface of the

vocal fold nor detail within the ventricle. Use of a cup

biopsy forceps does not allow for precise control of the

depth of biopsy which can result in less detail about the

nature of invasion. Depth of invasion cannot be determined

unless the biopsy includes material from all layers of the

vocal fold mucosa through the basement membrane, which

may not be present in all OBB samples. This could lead to

an incomplete diagnosis of invasive carcinoma from a

sample that might be on the edge of a carcinoma thus

demonstrating severe dysplasia or in situ carcinoma.

Again, OBB should be a tool used to identify those lesions

that require further workup and treatment which could

include ORB for full thickness biopsy, entire lesion

removal, or multiple biopsies from various areas of the

lesion. Another potential disadvantage from OBB (and

ORB) is stiffness of the vocal fold from scar formation of

the biopsy itself. Fortunately, the small sample size of the

OBB rarely impinges upon normal vocal fold vibration. In

this study, pathology departments from two different

institutions were involved in reviewing these results and

not all specimens from OBB were reviewed at the same

institution as the ORB and the vice versa leading to pos-

sible discrepancies in the histological analysis.

Conclusion

The potential cost-savings and significantly reduced health

risks for OBB are obvious. No patient experienced any

serious adverse sequelae from this diagnostic technique.

With refinement of patient selection criteria and advanced

training the appropriateness of this biopsy technique will

provide significant advantages to patients, physicians, and

the health care system. This minimally invasive office-

based diagnostic technique adds an important tool to the

laryngologist’s armamentarium. As with all other diag-

nostic techniques, there must always be clinicopathologic

correlation, so that the results are interpreted in the

appropriate clinical setting with discussion with the

pathologist about any findings which do not match the

operative or clinical findings. Then a definitive course of

action can be planned, including either a repeat OBB,

ORB, or observation determined by the patient’s risk fac-

tors and physical characteristics of the laryngeal findings.
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