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Abstract
The Science Citation Index (SCI) was introduced primarily as a method of information retrieval but has
also been used an objective measure of the quality of an article. Citation classics have been described as
papers that have been cited 100 times or more. The aim of this study was to identify the articles published
during the 20th century in otolaryngology–head and neck surgery journals that have achieved classic
citation status and to present an analysis of this data. Using a database provided by the Institute of
Scienti�c Information (Philadelphia, PA), an assessment was performed of all articles cited 100 or more
times in one of the 28 clinical otolaryngology–head and neck journals indexed by the annual Journal
Citation Reports. The data were based on citation counts using the 1900 through 1999 Science Citation
Index. Institutions located in 10 different countries produced 80 noteworthy articles. The most-cited paper
achieved a citation score of 406 and there were 11 articles cited on more than 200 occasions. All of the
articles were published in eight journals. The earliest identi�ed publication was in 1933 and the most
recent was published in 1993. Twenty authors were involved in two articles and four authors were
associated with three classic citations. This paper con�rms that analysing citation classics reveals a partial
insight into advances and historical developments in the specialty during the last century.
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Introduction
The Science Citation Index (SCI) was introduced
primarily as a method of information retrieval such
that a researcher can discover if a paper has been
included as a reference in other publications.1 This
allows an author to assess supportive or argumenta-
tive discussion on a relevant topic and to produce a
more accurate and impartial literature review. Cita-
tion analysis has also been used as an objective
measure of the quality of an article in that the number
of times that it has been cited or the citation score
suggests a notable impact on the relevant scienti�c
community.2 Assessment of the citation rates of an
article or author has also been suggested as a method
of reviewing the historical developments in a medical
or scienti�c area.3 Citation classics have been
described as an arbitrary number involving the top
percentile of most-cited papers in a particular �eld
and further re�ned in a smaller specialty to those that
have been cited one hundred times or more.4,5

A recent article provided a commentary on the
developments that occurred in otolaryngology–head
and neck surgery (OHNS) during the last century by
reviewing the papers published in Laryngoscope in
1900 and 1999.6 The advances in the intervening years
were described as a series of small steps involving
many people but the evaluation was performed by
looking at articles at either end of the century rather
than by assessing publications during it. Medications
and instruments used in diagnosis, treatment and
rehabilitation were the principal categories of devel-
opments recognized. A further suggested
achievement was information technology and it is
one aspect of this progress that allows us to perform
this study. A method of identifyng some of these small
steps is to look at the articles in OHNS journals that
attained citation classic status during the last century.

The aim of this study was to determine the
publications in OHNS journals during the 20th
century that were cited more than 100 times by
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subsequent articles. The papers were assessed as to
whether citation classics in OHNS journals mirror
the small steps mentioned previously and an analysis
of the identi�ed articles is presented.

Materials and methods
The database from the 1994–98 editions of CD-
ROM version of Journal Citation Reports (JCR) was
obtained from the University of Liverpool library. A
total of 29 Otolaryngology journals with impact
factors were identi�ed in the 1998 JCR CD-ROM.7

The multidisciplinary journal Dysphagia was not
included in the study as this was considered as
primarily a gastroenterology publication. The ‘Web
of Science’ database at http://wos.mimas.ac.uk was
accessed on, or before, 17th March 2001 and the
relevant journals were assessed individually for
papers cited greater than 100 times from 1900 or
the date of initial journal publication to the end of
1999. The data search took into consideration
alterations in journal titles that had evolved during
the study period. Articles that satis�ed the criteria
for inclusion were chronicled and were ranked in
order of the number of citations received (citation
score). The papers were assessed for the journal and
year of publication and the country in which the
research originated was recorded. The authors and
number of authors of each article were tabulated and
authors with more than two classic citations were
noted. The subject of the paper was categorized as
otology/lateral skull base, rhinology/anterior skull
base, head and neck oncology, benign head and
neck/laryngology and academic otolaryngology.
Articles were further reviewed for paediatric otolar-
yngology-only content. Papers were classi�ed as
laboratory or clinical-based and the most frequent

individual topics were noted. Each individual cita-
tion classic was examined by either reading an on-
line abstract (Pubmed or Web of Science) or if the
relevant information was not available by retrieval of
the article using direct library access or via the
interlibrary service of the British Medical Library.

Results
Eighty articles were identi�ed as citation classics and
the complete list in descending order of citations
received is documented (Appendix). The most-cited
paper received 408 citations and there were 10
papers that acquired more than 200 citations. The
journals in which the articles were published are
presented in Table I with the number of classics
associated with each journal. There were no citation
classics identi�ed in 20 out of the 28 journals
assessed. The earliest recorded article was published
in 1933 and the most recent in 1993. The decade of
publication with the relevant number of classics
identi�ed is demonstrated in Table II. The most
papers published in any one year were 10 in 1985.
The range of authors associated with articles was
from one to 11 and 51 were either single or two-
author papers. Twenty authors were involved in two
classic articles and four authors, Brackmann DE,
Guilleminault C, Schuknecht HB and Simmons FB,
were associated with three classic citations. The
country of origin of the papers may be seen in Table
III. The category of relevant subspecialty is pre-
sented in Table IV. Eight articles were entirely
related to paediatric otolaryngology. Fourteen (18
per cent) articles were considered to be laboratory-
based and 10 of these were otology-related. The
clinical articles included 24 concerning a clinico-
pathological process and 22 were related to an
operative procedure. Seven of the remaining papers
were regarding an audiovestibular investigation and
four involved a classi�cation. The top-cited article
was an editorial and there were two papers produced
by Committees. The six most cited topics are
presented in Table V.

TABLE I
otolaryngology – head and neck surgery journals that
published articles identi� ed as classic citations and the
relevant number of classic citations identi� ed in each

journal

Journal
No. of
citation
classics

Laryngoscope 26
Archives of Otolaryngology Head and Neck

Surgery
24

Annals of Otology, Rhinology and Laryngology 15
Otolaryngology Head and Neck Surgery 8
Head and Neck and Allied Specialties 3
Audiology 2
Clinical Otolaryngology 1
Acta Otolaryngologica 1

TABLE II
the decade of publication of classic citations and the

number of articles published per decade

Decade No. of citation classics

1930–39 3
1950–59 2
1960–69 6
1970–69 23
1980–89 38
1990–99 8

TABLE III
country of origin and associate number of articles

identi� ed as citation classics

USA 67
Sweden 3
Austria 2
UK 2
France 1
Canada 1
Netherlands 1
Switzerland 1
Germany 1
Japan 1

TABLE IV
subspecialty of paper

Otology/lateral skull base surgery 39
Rhinology/anterior skull base surgery 14
Benign head and neck surgery/laryngology 14
Head and neck oncology 13
Academic otolaryngology 0
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Discussion
An article that is cited has to be published and to be
published it must be written and also satisfy a peer
review process that is in itself an achievement.8,9 It
has been estimated that approximately 70 per cent of
published articles are never cited and that 89 per
cent of articles that are referenced are cited on fewer
than 10 occasions.9,10 Less than 0.5 per cent of cited
articles are referenced 100 times or more.9 Although
citation frequency is considered a valid indicator in
identifying classic works, it has been suggested that it
is more a measure of utility rather than quality and is
considered a surrogate measure of in�uence.3,11,12

It is possible that by not assessing all journals
published in OHNS that we may have overlooked
citation classics published in those journals but as JCR
is a measure of citation it is our opinion that this is
unlikely. A single classic was published in each of two
leading European journals, Clinical Otolaryngology
and Acta Otolaryngologica and there were no articles
published in The Journal of Laryngology & Otology.
The majority of publications (91 per cent) were
identi�ed in four leading US journals and 82.5 per
cent of articles originated in an US institution,
con�rming the overwhelming in�uence of the USA
on medical research. This US dominance should be
considered in the context that US authors tend to cite
US articles to such an extent that they help to in�ate
the citation rate of US science 30 per cent above the
world average.13 Furthermore, there is a tendency for
European authors to publish in American journals
ahead of home journals and thereby help to further
in�ate citation rates of US journals.14 This trend runs
the risk of relegating European journals to third-rate
publications or terminating them completely if uni-
versity or library funding to buy journals becomes
coupled to citations scores and journal impact factors.14

Eighty-six per cent of the classic citations have
been published since 1970 con�rming the weighting
towards the end of the century and the 1980s in
particular.12 This primacy is partly explained by the
increase in published articles and number of journals
and the universal use of information technology in
formal searches of the literature. The majority (64
per cent) of classic citations were written by one or
two authors. Some well-known �gures are included
in the list of authors but ironically many more did
not feature which is consistent with similar previous
studies in other medical specialties.1 Otology and
lateral skull base surgery predominated both the
clinical and laboratory-based articles. The number of
publications related to popular procedures and

investigations indicate their in�uence on citation
trends of other authors and as a consequence
reinforce their elevated status in citation scores.

The number of articles identi�ed as citation
classics is comparable to other small specialties.5,15

The time lag of seven years between publication and
achieving classic citation status in this study is eight
years shorter than that which has been calculated for
anaesthesia.2 The majority of papers identifying
citation classics and, in some instances, all of the
classics have originated in American research
institutions. This has been noted in a self-congratul-
tory manner in certain quarters.16

Online access to the Web of Science database is
expensive and realistically is only accessible via an
institutional registration. Other negative factors
associated with citation analysis include a bias
towards English language publications and US
scienti�c literature, supporting the contention that
US authors tend to cite US articles and English
authors tend to quote English-language publica-
tions.10 Textbooks are not included in the analysis
and not all journals are incorporated into the
database.10 It is well-recognized that the reasons
that articles are cited may not be entirely appro-
priate. Authors tend to cite themselves, and
inaccurate papers may be cited for that very reason,
but it is considered that these factors do not impact
on papers with high numbers of citations.1 In-house,
secondary source, �attery or show-off citation have
also been reported as methods of in�ating citation
rates.10 As is in the case of classics identi�ed in this
study, the true intellectual milestones may be found
in the reference list of the most cited papers.17 Many
important articles published during the past century
have not attained classic status because the pre-
sented data were deemed incontrovertible and
became absorbed into established knowledge. A
relevant paper, therefore, did not obtain additional
citations thereby undergoing ‘obliteration by incor-
poration’.3 This study has not included ENT articles
published in non-OHNS journals as this would
involve a major undertaking considering the number
of publications available.

In conclusion, 80 articles published in OHNS
journals during the 20th century have achieved
citation classic status. Approximately 80–90 per
cent of these papers originated in American institu-
tions, were printed in one of four US journals and
were published since 1970. The identi�cation of
classic citations reveals a limited insight into seminal
advances in OHNS and has helped us to provide a
scaffold for the developments in our specialty during
the last century. It has established some of the short
steps alluded to by Lucente and certainly did mirror
some of the developments mentioned in his article. It
also recognizes the legacy of a publication, and the
evolution and impact of certain papers.5
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Appendix

The complete list of Citation Classics identi�ed in
otolaryngology – head and neck journals, tabulated and
ranked in order of number of citations received (in square
parentheses) and full reference.

1 [406] House JW, Brackmann DE. Facial nerve grading
system. Otolaryngol Head Neck Surg 1985;93:146–7

2 [396] Fujita S, Conway W, Zorich F, Roth T. Surgical
correction of anatomic abnormalities in obstructive sleep
apnoea syndrome – uvulopalatopharyngoplasty. Otolaryn-
gol Head Neck Surg 1981;89:923–34

3 [288] Singer MI, Blom ED. An endoscopic technique for
restoration of voice after laryngectomy. Ann Otol Rhinol
Laryngol 1980;89:529–33

4 [258] McCabe BF. Autoimmune sensorineural hearing
loss. Ann Otol Rhinol Laryngol 1979;88:585–9

5 [255] Kennedy DW, Zinreich SJ, Rosenbaum AE, Johns
ME. Functional endoscopic sinus surgery – Theory and
diagnostic evaluation. Arch Otolaryngol Head Neck Surg
1985;111:576–82

6 [243] Hecox K, Galambos R. Brain stem auditory evoked
response in human infant and adults. Arch Otolaryngol
1974;99:30–3

7 [238] Jerger J. Clinical experience with impedance audio-
metry. Arch Otolaryngol Head Neck Surg 1970;92:311–24

8 [223] Stammberger H. Endoscopic endonasal surgery –
concepts in treatment of recurring rhinosinusitis. Anatomic
and pathophysiologic considerations. Otolaryngol Head
Neck Surg 1986;94:143–7

9 [213] Selters WA, Brackmann DE. Acoustic tumor
detection with brain stem electric response audiometry.
Arch Otolaryngol 1987;103:181–7

10 [207] Coats AC, Martin JL. Human auditory nerve action
potentials and brainstem evoked responses: The audiogram
shape and lesion location. Arch Otolaryngol 1977;103:605–22

11 [182] Kennedy DW. Functional endoscopic sinus surgery –
technique. Arch Otolaryngol 1985;111:643–9

12 [162] Toriumi DM, Kotler HS, Luxenberg DP, Holtrop ME,
Wang EA. Mandibular reconstruction with a recombinant
bone-inducing factor-functional, histologic and biomechani-
cal evaluation. Arch Otolaryngol 1991;117:1101–12

13 [155] Hyams V. Papillomas of the nasal cavity and
paranasal sinuses. A clinicopathological study of 315
cases. Ann Otol Rhinol Laryngol 1971;80:192–206

14 [153] House WF. Surgical exposure of the internal auditory
canal and its contents through the middle cranial fossa.
Laryngoscope 1961;71:1363–85

14 [153] McGill TJ, Simpson G, Healy GB. Fulminant
aspergillosis of the nose and paranasal sinuses: a new
clinical entity. Laryngoscope 1980;90:748–54

14 [153] Koufman JA. The otolaryngologic manifestations of
gastroesophageal re�ux disease – A clinical investigation of
225 patients using ambulatory 24-hour pH monitoring and
experimental monitoring and a experimental investigation
of the role of acid and pepsin in the development of
laryngeal surgery. Laryngoscope 1991;101:1–78 part 2, suppl

17 [151] Snow GB, Annyas AA, Vanslooten EA, Bartelink
H, Hart AAM. Prognostic factors of neck node metastasis.
Clin Otolaryngol 1982;7:185–92

18 [150] Otte J, Schuknecht HF, Kerr AG. Ganglion cell
populations in normal and pathological human cochleae.
Implications for cochlear implantation. Laryngoscope
1978;88 (8 Pt 1):231–46

19 [145] Adour KK, Byl FM, Hilsinger RL, Kahn ZM,
Sheldon MI. The true nature of Bell’s palsey: analysis of
1,000 consecutive patients. Laryngoscope 1978;88:787–801

20 [144] Stammberger H. Endoscopic endonasal surgery –
concepts in treatment of recurring rhinosinusitis. 2. Surgical
technique. Otolaryngol Head Neck Surg 1986;94:147–56

21 [142] Chandler JR. Malignant external otitis. Laryngo-
scope 1968;78:1257–94

21 [142] Chandler JR, Langenbrunner DJ, Stevens ER. The
pathogenesis of orbital complications in acute sinusitis.
Laryngoscope 1970;80:1414–28

21 [142] Schuller DE, Metch B, Mattox D, Stein DW,
McCracken JD. Preoperative chemotherapy in advanced
resectable head and neck cancer – Final report of the
southwest oncology group. Laryngoscope 1988;98:1205–11

24 [141] Schuknecht HF. Cupulolithiasis. Arch Otolaryngol
1969;90:765–78

24 [140] Gardner G, Robertson JH. Hearing preservation in
unilateral acoustic neuroma surgery. Ann Otol Rhinol
Laryngol 1988;97:55–66

26 [140] Haglund S, Lundquist PG, Cantell K, Strander H.
Interferon therapy in juvenile laryngeal papillomatosis.
Arch Otolaryngol Head Neck Surg 1981;107:327–32

27 [138] Epley JM. The canalith repositioning procedure – for
treatment of benign paroxysmal positional vertigo. Otolar-
yngol Head Neck Surg 1992;107:399–404

28 [137] Webster DB, Webster M. Neonatal sound depriva-
tion affects brain stem auditory nuclei. Arch Otolaryngol
Head Neck Surg 1977;103:392–6

29 [136] Armstrong BW. A new treatment for chronic
secretory otitis media. Arch Otolaryngol Head Neck Surg
1954;59:653–5

30 [135] Webster DB, Webster M. Effects of neonatal
conductive hearing loss on brain stem auditory nuclei.
Ann Otol Rhinol Laryngol 1979;88:(5p 1 1)684–8

31 [134] Haight JSJ, Cole P. The site and function of the nasal
valve. Laryngoscope 1983;93:49–55
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32 [132] Schulman-Galambos C, Galambos R. Brainstem
evoked response audiometry in newborn hearing screen-
ing. Arch Otolaryngol Head Neck Surg 1979;105:86–90

32 [155] Cruz RM, Lambert PR, Rubel EW. Light microscope
evidence of hair cell regeneration after gentamicin toxicity
in chick cochlea. Arch Otolaryngol Head Neck Surg
1987;113:1058–62

32 [132] de No RL. Anatomy of the eighth nerve. Laryngo-
scope 1933;43:327–50

32 [131] Smith JD, Abramson M. Membranous vs endochon-
dral bone autografts.Arch Otolaryngol Head Neck Surg
1974;99:203–5

36 [129] Robbins KT, Medina JE, Wolfe GT, Levine PA,
Sessions RB, Pruet CW. Standardizing neck dissection
terminology – Of�cial report academy committee-for head
and neck surgery and oncology. Arch Otolaryngol Head
Neck Surg 1991;117:601–5

37 [128] Spiro RH. Salivary neoplasms – Overview of 35 year
experience with 2807 patients. Head Neck Surg 1986;8:177–84

37 [128] Fujita S, Conway WA, Zorick FJ, Sicklesteel JM,
Roehrs TA, Wittig RM, et al. Evaluation of the effective-
ness of uvulopharyngoplasty. Laryngoscope 1985;95:70–4

39 [127] Conley J, Dingman DL. Adenoid cystic carcinoma in
the head and neck (cylindroma). Arch Otolaryngol Head
Neck Surg 1974;100:81–90

39 [127] Kimura RS. Experimental blockage of the endolym-
phatic duct and sac and its effects on the inner ear. Ann
Otol Rhinol Laryngol 1967;76:664–87

39 [127] House JW. Facial nerve grading systems. Laryngo-
scope 1983;93:1056–69

39 [127] Lundblad L, Lundberg JM, Brodin E, Anggard A.
Origin and distribution of capsaicin sensitive substance P-
immunoreactive nerves in the nasal mucosa. Acta Otolar-
yngol 1983;10:485–93

43 [125] Byers RM, Wolf PE, Ballantyne AJ. Rationale for
elective modi�ed neck dissection. Head Neck Surg
1988;10:160–7

44 [120] Simmons FB, Guilleminault G, Silvistri R. Snoring,
and some obstructive sleep-apnoea, can be cured by
oropharyngeal surgery – Palatopharyngoplasty. Arch
Otolaryngol Head Neck Surg 1983;109:503–7

45 [118] Brandt T, Daroff RB. Physical therapy for benign
positional vertigo. Arch Otolaryngol Head Neck Surg
1980;106:484–5

46 [116] Whited RE. A prospective study of laryngotracheal
sequelae in long term intubation. Laryngoscope
1984;94:367–77

46 [116] Strong MS, Vaughan CW, Cooperband SR, Healy
GB, Clemente MA. Recurrent respiratory papillomatosis:
management with the CO2 laser. Ann Otol Rhinol
Laryngol 1976;85:508–16

48 [115] Costen JB. Syndrome of ear and sinus symptoms
dependent upon disturbed function of the temporoman-
dibular joint. Ann Otol Rhinol Laryngol 1934;43:1–15

49 [114] Goodhill V. Sudden deafness and round window
rupture. Laryngoscope 1971;81:1462–74

49 [114] Vikram B, Strong EW, Shah JP, Spiro R. Failure in
the neck following multimodality treatment for advanced
Head and Neck cancer. Head Neck Surg 1984;6:724–9

49 [114] House WF, Hitselberger WE. The transcochlear
approach to the skull base. Arch Otolaryngol Head Neck
Surg 1976;102:334–42

49 [114] Panje WR. Prosthetic vocal rehabilitation following
laryngectomy – The voice button. Ann Otol Rhinol
Laryngol 1981;90:116–20

49 [114] Pearson BW, Brackmann DE. Committee on hearing
and equilibrium guidelines for reporting treatment results
in Meniere’s disease. Otolaryngol Head Neck Surg
1985;93:579–81

54 [112] Mattox DE, Simmons FB. Natural history of sudden
sensorineural hearing loss. Ann Otol Rhinol Laryngol
1977;86:463–80

55 [111] Lucas AM, Douglas LC. Principles underlying ciliary
activity in the respiratory tract. Arch Otolaryngol Head
Neck Surg 1934;20:518–41

55 [111] Kimura RS. Distribution, structure, and function of
dark cells in the vestibular labyrinth. Ann Otol Rhinol
Laryngol 1969;78:542–61

57 [110] Sher AE, Thorpy MJ, Shprintzen RJ, Spielman AJ,
Burack B, McGregor PA. Predictive value of Muller
maneuver in selection of patients for uvulopalatopharyn-
goplasty. Laryngoscope 1985;95:1483–7

58 [108] Evans EF. Neuroleptanesthesia for the guinea pig.
An ideal anesthetic procedure for long term physiological
studies of the cochlea. Arch Otolaryngol Head Neck Surg
1979;105:185–6

58 [108] Jerger J, Mauldin L. Prediction of sensorineural
hearing level from the brainstem evoked response. Arch
Otolaryngol Head Neck Surg 1978;104:456–61

60 [107] Bolger WE, Butzin CA, Parsons DS. Paranasal sinus
boney anatomic variations and mucosal abnormalities –
CT analysis for endoscopic sinus surgery. Laryngoscope
1991;101:56–64

61 [106] Levine HL. Functional endoscopic sinus surgery –
Evaluation, surgery and follow up of 250 patients.
Laryngoscope 1990;100:79–84

61 [106] Cotton RT, Seid AB. Management of the extubation
problem in the premature child anterior cricoid split as an
alternative to tracheostomy. Ann Otol Rhinol Laryngol
1980;89:508–11

61 [106] Casselbrant ML, Brostoff LM, Flaherty MR, Blue-
stone CD, Cantekin EI, Doyle WJ, et al. Otitis media with
effusion in preschool children. Laryngoscope 1985;95:428–36

64 [105] Riley RW, Powell NB, Guilleminault C. Obstructive
sleep apnoea syndrome – A review of 306 consecutively
treated surgical patients. Otolaryngol Head Neck Surg
1993;108:117–25

64 [105] Ozdamar O, Kraus N. Auditory middle latency
response in humans. Audiology 1983;22:34–49

64 [105] Marcusen DC, Sooy CD. Otolaryngologic and head
and neck manifestations of acquired immunode�ciency
syndrome. Laryngoscope 1985;95:401–5

67 [104] Fisch U, Pillsbury HC. Infratemporal fossa approach
to lesions in the temporal bone and base of the skull. Arch
Otolaryngol Head Neck Surg 1979;105:99–107

67 [104] Uziel A, Romand R, Marot M. Development of
cochlear potentials in rats. Audiology 1981;20:89–100

68 [103] Kusakari J, Isle I, Comegys TH, Thalmann R. Effect
of ethacrynic acid, furosemide and oubain upon the
endolymphatic potential and upon high energy phosphates
of the stria vascularis. Laryngoscope 1978;88:12–37

68 [103] Lim DJ. Formation and fate of the otoconia.
Scanning and transmission electron microscopy. Ann
Otol Rhinol Laryngol 1973;82:23–35

70 [102] Clark JR, Carlson RD, Pachner AR, Sasaki CT,
Steere AC. Facial paralysis in Lyme disease. Laryngoscope
1985;95:1341–5

70 [102] Riley R, Guilleminault C, Powell N, Simmons FB.
Palatopharyngoplasty failure, cephalometric roentgen-
ograms and obstructive sleep apnoea. Otolaryngol Head
Neck Surg 1985;93:240–4

70 [102] Gantz BJ, Tyler RS, Abbas P, Tye M, Knutson JF,
McCabe BF, et al.. Evaluation of �ve different cochlear
implant designs – Audiologic assessment and predictors of
performance. Laryngoscope 1988;98:1100–6

73 [101] Holm LE. Cellular DNA amounts of squamous-cell
carcinomas of the head and neck region in relation to
prognosis. Laryngoscope 1982;92:1064–9

73 [101] Hollinger PH. Subglottic stenosis in infants and
children. Ann Otol Rhinol Laryngol 1976;85:591–9
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