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Abstract
BACKGROUND: Surgery is one of the most rapidly developing specialties in the past century. Diag-

nostic methods, operation technique, and knowledge of the diseases are changing continuously. In the
academic history, lots of classic papers brought advances for surgery. They were accepted and cited
numerously by the medical specialists all over the world. Citation analysis reflects the recognition a
work has received in the scientific community by its peers.

DATA SOURCES: The articles in the field of surgery have been cited at least 1,000 times since its
publication to 2011 were analyzed. By categorizing the publication year, journals, authors, institutions,
countries, life citation cycles, level of evidence provided, and characteristics of the topmost articles, we
intended to determine what qualities make the articles important to the specialty. The methodology
used in this study was based on the Science Citation Index Expanded database of Web of Science from
Thomson Reuters. According to Journal Citation Reports of 2011, it indexes 8,336 journals with cita-
tion references across 176Web of Science categories in science edition. Level of evidence of these ar-
ticles was graded according to the standard provided by Oxford Centre for Evidence-Based Medicine.

CONCLUSION: Totally 36 articles have been cited at least 1,000 times since their publication to the
year 2011. According to their citation histories, 35 articles were further evaluated. These topmost ar-
ticles covered 8 subspecialties of surgery and were published in 17 journals. The publication year varied
from 1940 to 1999 and the articles provided different level of evidence, most of which are retrospective
studies of case series. Six articles were research articles including animal model, histology analysis, and
laboratory research. The others were clinical articles. From the results of citation analysis, the classic
articles are not always in top citations. In addition, some of these articles have no citations after several
years post their publication. The introduction of a commonly used classification or scoring system is a
major factor in propelling citation by other authors. The most cited articles in surgery present their long
academic life in spite of their level of evidence and journal impact factor in which they were published.
� 2014 Elsevier Inc. All rights reserved.
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The first published paper in the field of surgery might be
originated to 1841.1 Dr John Hunter and Thomas Shute gave
the ‘‘First course or lecture on physiology and surgery’’ on
May 1, 1841, then published the lecture in ProvincialMedical
and Surgical Journal. In the lecture, they presented several
surgical cases that survived or died of operation. Since then,
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numerous scientific papers have been published for the pur-
pose of global communication between surgeons,2,3 whether
orthopedic surgery,4,5 pediatric surgery,6,7 plastic surgery,8,9

neurosurgery,10,11 and other specialties.
Number of articles cited was often used as an indicator of

their scientificperformance.Topcited articleswere commonly
listed to provide a basic source of information and were
usually categorized according to publication year, journal,
authors, countries, and institutions.12 However, the number of
citations of an article is not sufficient to show its impact in the
research field. Indicators such as numbers of authors cited,
numbers of institutions cited, numbers of countries cited,
numbers of subject areas cited, citations per year, and total
number of citations of a paper to date have been applied to
analyze the high-impact papers.13Citation life cycles of highly
cited articles are also considered to be important.14 The cita-
tion histories of papers could give more details of the impact
characteristics.15

Classic papers,16 also called top cited articles17 or top pub-
lications,18 have been studied in various medical fields in the
last decade, such as orthopedic surgery,19 ophthalmology,20

critical care medicine,21 urology,22 pediatric surgical
research,23 occupational medicine,24 periodontology,25 trau-
matic spinal cord injury,26 trauma,27 anesthesia and pain,28 ob-
stetrics and gynecology,12 and plastic surgery.29 Scientific
specialties have also used the method of bibliometric analysis
to evaluate certain operations, for example,wrist arthoscopy,30

breast reconstruction surgery,31 and functional neurosur-
gery.32 Further evaluations have been applied by data mining
of the published papers, including levels of evidence in foot
and ankle surgery literature,33 and trend of India’s contribution
to the field of plastic and reconstructive surgery.34

It has been reported that because of the presence of
many most cited papers, there have been influential subse-
quent advances in molecular biology resulting in helping a
great number of people.35 Highly cited articles nevertheless
provide an interesting and useful insight into which authors,
articles, and topics are influencing the profession over
time.36 Furthermore, using classic papers to teach physi-
ology37 and capillary filtration38 were presented. It was
also found that Nobelists are consistently highly cited,
while only a small percentage of most cited authors won
the prize. It would be expected that a large percentage of
the latter are elected to national academies of science.39

This article analyzed those articles in the field of surgery
in Science Citation Index with at least 1,000 citations since
their publication to the year of 2011. In this study, all journal
articles with at least 1,000 total citations since publication to
2011 were selected as top cited works and analyzed with
regard to citation histories, total citation, citation in 2011,
journals, level of evidence, and Web of Science categories.
Methodology

The methodology used in this study was based on the
Science Citation Index Expanded (SCI-Expanded) database
of Web of Science from Thomson Reuters. According to
Journal Citation Reports (JCR) of 2011, it indexes 8,336
journals with citation references across 176 Web of Science
categories in science edition. In total, 199 journals were
listed in the Web of Science categories of surgery in 2011.
Within the publication years from 1900 to 2011, 1,059,132
documents were published in 326 journals in the Web of
Science categories of surgery based on SCI-Expanded
(updated on March 29, 2013). Document type of article
was further considered. Altogether 740,982 articles were
found. Another filter, TC2011, was used to retrieve the
articles. The total number of times an article being cited
from its publication to the end of 2011 was recorded as
TC2011.13,40 Articles with TC2011 greater than or equal to
1,000 were selected out as the classic articles. The advan-
tage of this indicator was its invariance, not updating as
time goes on.41 Likewise, C2011, an article’s total number
of citations in 2011, and C0, an article’s total number of
citations in its publication year, were employed to charac-
terize the classic articles. The records were downloaded
into spreadsheet software, and manipulated using Micro-
soft Excel 2007. The impact factor (IF2011) of a journal
was determined for each document as reported in the
JCR 2011.

Because of changes in country names or institution
name over the years, some countries were grouped
together. The Federal Republic of Germany, Germany
Democratic Republic, West Germany, and Germany were
grouped together as Germany. The USSR and Russia
were also reclassified as Russia. England, Scotland,
Northern Ireland, and Wales were grouped together as
the United Kingdom.42 Articles from Hong Kong pub-
lished before 1997 were included in the Chinese
category.

Each article with TC2011 greater than 1,000 was
reviewed and basic information was collected, including
authors, year of publication, source journal of the article,
institute of the authors and article type (basic science article
or clinical article), and level of evidence for clinical articles
based on the standard provided by Oxford Centre for
Evidence-Based Medicine on March 2009 (http://www.
cebm.net/).
Results and Discussion

A total of 36 articles published in the Web of Science
categories of surgery have been cited at least 1,000 times
since their publication until the end of 2011. All these
articles’ content and their cited life and history were
reviewed. The top one is ‘‘A rating scale for depression’’
published in Journal of Neurology, Neurosurgery and Psy-
chiatry by Hamilton in 1960.43 The cited history of this
article was further analyzed and it was found that although
the article was published in a journal related with the sur-
gery specialty, the article was most cited by neurological
and psychiatric articles. Thus, the analysis below excludes
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Table 1 Top cited articles of surgery (TC2011 . 1,000)

Rank (TC2011) Rank (C0) Rank (C2011) Article

1 (3773) 13 (0) 4 (176) Pugh, R.N.H., Murrayly, I.M., Dawson, J.L., Pietroni, M.C. and Williams, R. (1973),
Transection of esophagus for bleeding esophageal varices. British Journal of
Surgery, 60 (8), 646-649.

2 (3458) 5 (2) 3 (203) Baker, S.P., Oneill, B., Haddon, W. and Long, W.B. (1974), Injury severity score: A
method for describing patients with multiple injuries and evaluating emergency
care. Journal of Trauma-Injury Infection and Critical Care, 14 (3), 187-196.

3 (2789) 9 (1) 8 (116) Scoville, W.B. and Milner, B. (1957), Loss of recent memory after bilateral
hippocampal lesions. Journal of Neurology, Neurosurgery and Psychiatry, 20 (1),
11-21.

4 (2555) 1 (10) 1 (295) Hughes, A.J., Daniel, S.E., Kilford, L. and Lees, A.J. (1992), Accuracy of clinical
diagnosis of idiopathic Parkinson’s disease: A clinicopathological-study of 100
cases. Journal of Neurology, Neurosurgery and Psychiatry, 55 (3), 181-184.

5 (2325) 13 (0) 2 (208) Harris, W.H. (1969), Traumatic arthritis of hip after dislocation and acetabular
fractures: Treatment by mold arthroplasty - An end-result study using a new
method of result evaluation. Journal of Bone and Joint Surgery-American Volume,
A51 (4), 737-755.

6 (2189) 9 (1) 9 (115) Morton, D.L., Wen, D.R., Wong, J.H., Economou, J.S., Cagle, L.A., Storm, F.K.,
Foshag, L.J. and Cochran, A.J. (1992), Technical details of intraoperative
lymphatic mapping for early stage melanoma. Archives of Surgery, 127 (4), 392-
399.

7 (2099) 13 (0) 12 (96) Glucksbe, H., Storb, R., Fefer, A., Buckner, C.D., Neiman, P.E., Clift, R.A., Lerner,
K.G. and Thomas, E.D. (1974), Clinical manifestations of graft versus host
disease in human recipients of marrow from Hl-A-matched sibling donors.
Transplantation, 18 (4), 295-304.

8 (1665) 5 (2) 31 (17) Ono, K. and Lindsey, E.S. (1969), Improved technique of heart transplantation in
rats. Journal of Thoracic and Cardiovascular Surgery, 57 (2), 225-229.

9 (1656) 13 (0) 21 (61) Hunt, W.E. and Hess, R.M. (1968), Surgical risk as related to time of intervention in
repair of intracranial aneurysms. Journal of Neurosurgery, 28 (1), 14-20.

10 (1623) 13 (0) 35 (1) Mittal, K.K., Mickey, M.R., Singal, D.P. and Terasaki, P.I. (1968), Serotyping for
homotransplantation. XVIII. Refinement of microdroplet lymphocyte
cytotoxicity test. Transplantation, 6 (8), 913-927.

11 (1583) 13 (0) 23 (45) Aaslid, R., Markwalder, T.M. and Nornes, H. (1982), Non-invasive transcranial
doppler ultrasound recording of flow velocity in basal cerebral-arteries. Journal
of Neurosurgery, 57 (6), 769-774.

12 (1504) 13 (0) 28 (40) Breslow, A. (1970), Thickness, cross-sectional areas and depth of invasion in
prognosis of cutaneous melanoma. Annals of Surgery, 172 (5), 902-908.

13 (1404) 13 (0) 13 (93) Brooker, A.F., Bowerman, J.W., Robinson, R.A. and Riley, L.H. (1973), Ectopic
ossification following total hip-replacement: Incidence and a method of
classification. Journal of Bone and Joint Surgery-American Volume, A55 (8), 1629-
1632.

14 (1395) 5 (2) 19 (73) Fisher, C.M., Kistler, J.P. and Davis, J.M. (1980), Relation of cerebral vasospasm to
subarachnoid hemorrhage visualized by computerized tomographic scanning.
Neurosurgery, 6 (1), 1-9.

15 (1360) 13 (0) 18 (83) Giuliano, A.E., Kirgan, D.M., Guenther, J.M. and Morton, D.L. (1994), Lymphatic
mapping and sentinel lymphadenectomy for breast-cancer. Annals of Surgery,
220 (3), 391-401.

16 (1349) 13 (0) 10 (100) Gruen, T.A., Mcneice, G.M. and Amstutz, H.C. (1979), Modes of failure of cemented
stem-type femoral components: Radiographic analysis of loosening. Clinical
Orthopaedics and Related Research, 141, 17-27.

17 (1305) 13 (0) 6 (132) Insall, J.N., Dorr, L.D., Scott, R.D. and Scott, W.N. (1989), Rationale of the knee
society clinical rating system. Clinical Orthopaedics and Related Research, 248,
13-14.

18 (1296) 13 (0) 19 (73) Gustilo, R.B. and Anderson, J.T. (1976), Prevention of infection in treatment of
1000 and 25 open fractures of long bones: Retrospective and prospective
analyses. Journal of Bone and Joint Surgery-American Volume, 58 (4), 453-458.

(continued on next page)
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Table 1 (continued )

Rank (TC2011) Rank (C0) Rank (C2011) Article

19 (1280) 13 (0) 5 (147) Constant, C.R. and Murley, A.H.G. (1987), A clinical method of functional
assessment of the shoulder. Clinical Orthopaedics and Related Research, 214, 160-
164.

20 (1274) 13 (0) 22 (54) Mankin, H.J., Dorfman, H., Lippiell, L. and Zarins, A. (1971), Biochemical and
metabolic abnormalities in articular cartilage from osteo-arthritic human hips.
II. Correlation of morphology with biochemical and metabolic data. Journal of
Bone and Joint Surgery-American Volume, A53 (3), 523-537.

21 (1269) 2 (4) 14 (89) Bradley, E.L. (1993), A clinically based classification system for acute pancreatitis:
Summary of the international symposium on acute pancreatitis, Atlanta, GA,
September 11 through 13, 1992. Archives of Surgery, 128 (5), 586-590.

22 (1130) 13 (0) 16 (86) Delee, J.G. and Charnley, J. (1976), Radiological demarcation of cemented sockets
in total hip-replacement. Clinical Orthopaedics and Related Research, 121, 20-32

23 (1118) 13 (0) 17 (84) Fuhrman, S.A., Lasky, L.C. and Limas, C. (1982), Prognostic significance of
morphologic parameters in renal cell carcinoma. American Journal of Surgical
Pathology, 6 (7), 655-663.

24 (1110) 5 (2) 7 (119) Fong, Y., Fortner, J., Sun, R.L., Brennan, M.F. and Blumgart, L.H. (1999), Clinical
score for predicting recurrence after hepatic resection for metastatic colorectal
cancer: Analysis of 1001 consecutive cases. Annals of Surgery, 230 (3), 309-318.

25 (1106) 9 (1) 33 (13) Zollinger, R.M. and Ellison, E.H. (1955), Primary peptic ulcerations of the jejunum
associated with islet cell tumors of the pancreas. Annals of Surgery, 142 (4), 709-723.

26 (1096) 2 (4) 10 (100) Mulliken, J.B. and Glowacki, J. (1982), Hemangiomas and vascular malformations
in infants and children: A classification based on endothelial characteristics.
Plastic and Reconstructive Surgery, 69 (3), 412-420.

27 (1089) 4 (3) 30 (20) Batson, O.V. (1940), The function of the vertebral veins and their role in the spread
of metastases. Annals of Surgery, 112, 138-149.

28 (1087) 13 (0) 31 (17) Clark, L.C. (1956), Monitor and control of blood and tissue oxygen tensions.
Transactions American Society for Artificial Internal Organs, 2 (1), 41-48.

29 (1061) 13 (0) 29 (22) Burke, J.F. (1961), The effective period of preventive antibiotic action in
experimental incisions and dermal lesions. Surgery, 50 (1), 161-168.

30 (1058) 13 (0) 15 (87) Rutherford, R.B., Baker, J.D., Ernst, C., Johnston, K.W., Porter, J.M., Ahn, S. and
Jones, D.N. (1997), Recommended standards for reports dealing with lower
extremity ischemia: Revised version. Journal of Vascular Surgery, 26 (3), 517-538.

31 (1052) 9 (1) 23 (45) Kassell, N.F., Torner, J.C., Haley, E.C., Jane, J.A., Adams, H.P. and Kongable, G.L.
(1990), The international cooperative study on the timing of aneurysm surgery.
Part 1: Overall management results. Journal of Neurosurgery, 73 (1), 18-36.

32 (1032) 13 (0) 27 (42) Wichterman, K.A., Baue, A.E. and Chaudry, I.H. (1980), Sepsis and septic shock: A review
of laboratory models and a proposal. Journal of Surgical Research, 29 (2), 189-201.

33 (1016) 13 (0) 26 (43) Walker, M.D., Hunt, W.E., Mahaley, M.S., Norrell, H.A., Ransohoff, J. and Gehan,
E.A. (1978), Evaluation of BCNU and/or radiotherapy in treatment of anaplastic
gliomas: Cooperative clinical trial. Journal of Neurosurgery, 49 (3), 333-343.

34 (1012) 13 (0) 34 (2) Boyle, W. (1968), An extension of 51Cr-release assay for estimation of mouse
cytotoxins. Transplantation, 6 (6), 761-764.

35 (1002) 13 (0) 25 (44) Neer, C.S. (1972), Anterior acromioplasty for chronic impingement syndrome in
shoulder: A preliminary report. Journal of Bone and Joint Surgery-American
Volume, A54 (1), 41-50.

C0 5 number of citations in publication year; C2011 5 number of citations in 2011; TC2011 5 number of citations since its publication to 2011.
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this article. Table 1 is the list of the other 35 articles within
the surgery specialty.

Publication year

The 35 classic articles (TC2011 . 1,000) in the Web of
Science categories of surgery were published from 1940 to
1999. Fig. 1 illustrates the distribution of these 35 articles
over the years, and their citations per publication (CPP).
The publication output by decade increased and reached a
peak in 1970s. The decade with the most articles was the
1970s, which had 11 articles (31% of 35 classic articles).
The 2 most productive years were 1968 and 1982 with 3 ar-
ticles published, respectively. No classic articles have been
found in the decade before the 1940s, and no classic articles
have yet emerged in the decade of 2010s. It has indeed been
noted that the recent articles need time to accumulate cita-
tions.35 In particular, the decade of 1970s with 11 articles
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Figure 1 Number of classic articles and citations per publication
by decade.
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had highest CPP as 1,755, which are mostly attributed by
the article of Pugh et al in 197344 with a TC2011 of
3,773 and the article of Baker in 197445 with a TC2011
of 3,458.
Subspecialty

TC2011 not only shows the impact of these classic
articles, but also demonstrates the population of medical
staffs who were involved in the related specialty. The
number of articles sorted by their specialty was led by
orthopedic surgery, followed by general surgery and
neurosurgery. Fig. 2 shows that 9 articles (48% of articles
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Figure 2 Number of classic articles categorized by the subspecialty.
identified) were published in orthopedics, 8 articles (23%)
in general surgery, and 8 articles (23%) in neurosurgery.
It also demonstrates that although fewer classic articles
were published in critical care, these articles have higher ci-
tations on average than other subspecialties.

Level of evidence

In recent years, the level of evidence has gained more
attention because it provided the readers the reliability of
scientific work.46–48 Most of the classic articles (n 5 113)
provided level IV evidence as case series. Level of evidence
reflects the relative risk of bias in a study, but not neces-
sarily its inherent quality. One article provided level I clin-
ical evidence, 8 articles provided level II evidence, 13 with
level IV evidence, and 7 with level Vevidence. The remain-
ing 6 articles were within the basic research area. Articles
that provide new methods of operations44,49–53 or the
proper operation timing54,55 are of great importance in
the literature history. In spite of the level of evidence, the
articles that establish a classification or scoring system
for diseases have a tendency to be cited more, as 10 of
the 35 most cited articles relate.45,56–64

Authors, institutions, and countries

The results of author analysis have identified those
researchers who have made significant contributions.
Among the 110 authors contributing to 35 classic articles
in the Web of Science categories of surgery, 2 authors
published 2 classic articles. Dr Donald L. Morton in the St.
John’s Hospital and Health Center published 2 articles as
‘‘Lymphatic mapping and sentinel lymphadenectomy for
breast-cancer’’51 with TC2011 5 1,360 and ‘‘Technical de-
tails of intraoperative lymphatic mapping for early stage
melanoma’’49 with TC2011 5 2,189. The other author
who published 2 classic articles was Dr William E. Hunt
from the Department of Surgery, Ohio State University Col-
lege of Medicine. Dr Hunt published ‘‘Evaluation of BCNU
and/or radiotherapy in the treatment of anaplastic gliomas:
a cooperative clinical trial’’65 with TC2011 5 1,016 and
‘‘Surgical risk as related to time of intervention in repair
of intracranial aneurysms’’54 with TC2011 5 1,656.

Altogether, 35 classic articles originated from 44 in-
stitutions including 20 (45% of 44 institutions) universities
and 24 nonuniversity institutions (55%). University of
California, Los Angeles of the United States published 4
articles which included 2 first author articles followed by
Ohio State University of the United States, St. John’s
Hospital and Health Center of the United States, Massa-
chusetts General Hospital of the United States which
published 2 first author articles, respectively. Harvard
Medical School, University of Minnesota, and University
of Wisconsin of the United States also published 2 articles
but had only 1 first author articles, respectively. However,
the most frequently cited article was published by King’s



Table 2 Journals with the most cited papers in surgery

Journal
Number of
articles IF2011

Annals of Surgery 5 7.492
Journal of Bone and Joint Surgery-
American Volume

5 3.272

Clinical Orthopaedics and Related
Research

4 2.533

Journal of Neurosurgery 4 2.965
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College Hospital and Medical School of United Kingdom.
Twenty-five articles (71%) came from independent in-
stitutions and 10 articles (29%) from interinstitutional
collaborations, of which (14%) 9 were national collabora-
tions. The interinstitutional collaboration rate was smaller
in some medical subspecialties, for example, 12% of 100
top cited articles in general surgical journals66 and 8% of
100 ophthalmology class citations.20

A total of 110 authors from 44 institutions in 4 countries
including the United States, the United Kingdom, Canada,
and Switzerland published these 35 most cited articles. Top
articles usually originated from a small field centered in a few
countries.41 It was reported that in medical-related studies,
100 top cited articles in general surgery journals were pro-
duced by 6 countries66 and top 100 most frequently cited ar-
ticles in anesthetic journals originated from 9 countries.67

The leading country was the United States (29 articles),
accounting for 83%, followed by United Kingdom (4
articles), Canada (2 articles), and Switzerland (1 article). It
was not surprising that United States took the lead with an
overwhelming majority, which is paralleled by the reports of
citation classics in general surgery (78%),66 ophthalmology
(86%),20 urology, and its subspecialties (76%).22 Only 1
article (3.0%) contributed by the United States and Canada
was internationally collaborated, and all the other 34 (97%)
articles were single country articles. It was generally
accepted that collaboration played an important role in
enhancing the impact of articles.68,69 In addition, highly cited
papers typically involve more collaborative research than the
general norm.70 However, international collaboration was
not obvious for the classic articles in the surgery field. But
for the national collaboration, there is 1 interinstitutionally
co-operated article in the 1950s and 3 in 1970s, 1980s, and
1990s, respectively. The only international collaborative
article finished bymost institutions (6 universities), ‘‘Recom-
mended standards for reports dealing with lower extremity
ischemia: Revised version’’, was published in 1997.64 There
is a trend of more collaboration articles among these classic
articles in more recent years.
Journal of Neurology, Neurosurgery
and Psychiatry

3 4.764

Transplantation 3 4.003
Archives of Surgery 2 4.422
American Journal of Surgical Pathology 1 4.352
British Journal of Surgery 1 4.606
Journal of Surgical Research 1 2.247
Journal of Thoracic and Cardiovascular
Surgery

1 3.406

Journal of Trauma-Injury Infection
and Critical Care

1 2.478

Journal of Vascular Surgery 1 3.153
Neurosurgery 1 2.785
Plastic and Reconstructive Surgery 1 3.382
Surgery 1 3.103
Transactions of the American Society
for Artificial Internal Organs

1 N/A

N/A 5 not available in 2011 (Transactions American Society for

Artificial Internal Organs was not in Science Citation Index after 1984).
Citation character

The publication years of the most cited articles span
from 1940 to 1999, with 1970s accounting for the most
articles with 11 (Fig. 1). The 35 most cited articles were
published in 17 different journals. The impact factors of
these journals vary from 1.394 to 7.492 according to the
2011 JCR. Some of the journals covered multiple medical
areas, for example, Journal of Neurology, Neurosurgery
and Psychiatry. Most of the journals are related with all
subspecialties of surgery, such as Surgery, Annals of Sur-
gery, Archives of Surgery, British Journal of Surgery, and
Journal of Surgical Research. The Annals of Surgery and
Journal of Bone and Joint Surgery-American Volume pub-
lished most articles (Table 2). There is no linage relation-
ship between the impact factor and the article number
these journals published. Similarly, the articles could be
found in journals with lower impact factors (IF2011 , 1)
in the top cited research works in the SCI-Expanded.71

There are some issues related to the searching and
category method of this article. First, publish time is an
impact issue because none of the articles in 2000s has been
cited at least 1,000 times, while most of the top cited articles
are published in the 1970s. Usually an article will gain little
attention during the first year after its publication, while the
citing number accumulates gradually after several years.
Second, a total of 1,059,132 documents in 199 journals listed
in the Web of Science categories of surgery in 2011 were
reviewed by the authors, which ensure the integrity of our
data. There are some journals related to multiple specialties
such as Journal of Neurology, Neurosurgery and Psychiatry;
thus, we further evaluate the content and citation history of all
the 36 classic articles with TC2011 . 1,000, and exclude 1
article having little relation with surgery. Third, there are
multiple classification systems of the level of evidence and
there is no conclusion as to which is the best grading system
for evidence until now.This article chose the systemprovided
by Oxford Centre for Evidence-Based Medicine in March
2009 and it is reported to be the most reproducible.72 The
level of evidence has only been reviewed in few of the other
citation analysis which showed the same dominance of level
IVandV studies in orthopedic and plastic surgery.19,29 Ama-
jority of clinical, rather than basic science, articles was also
noted in other reviews.29,66,67,73
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Figure 4 Citation life cycles of the top 6 articles (C2010 .
130).
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The articles with the highest TC2011 can be considered
the most popular articles in the research field. Article
impact histories have been studied with the citation life
cycles.14,70 The citation lives of the top 7 classic articles
(TC2011 . 2,000) are shown in Fig. 3. Five of these 7 ar-
ticles were published before 1980s, while the other 2 were
published in 1992, respectively. It has been noted that the
article’s impact might not necessarily be high.41 Only the
latter article ‘‘Accuracy of clinical diagnosis of idiopathic
Parkinson’s disease: a clinical-pathological study of 100
cases’’ by Hughes et al74 showed a continually and sharply
increasing citation trend in all years since publication.

TC2011 is an accumulative number that may reach a large
value as long as the time span is long enough.41 It is necessary
to study the citations of an article cited within every single
year to interpret the research focus transfer in recent years.
Fig. 4 shows the citation history of the top 6 articles with
C2011 . 130. Except the article by Hughes et al,74 all the
others had low citations in the first 10 or 20 years after their
publications. The article ‘‘Traumatic arthritis of hip after
dislocation and acetabular fractures - treatment by mold ar-
throplasty - an end-result study using a new method of result
evaluation’’ by Harris56 had low annual citations (,20) for
21 years after its publication, but gained 208 citations in
2011 and ranked the second in C2011. Similarly, the article
‘‘A clinical method of functional assessment of the shoulder’’
by Constant and Murley59 had no citation for the first 9 years
but reached 147 citations in 2011. In comparison with the
other articles in Fig. 4, these latter 2 did not have enough
time to accumulate citations, but they had high impact in
recent years. On the contrary, the article ‘‘Serotyping for ho-
motransplantation. XVIII. refinement of microdroplet
lymphocyte cytotoxicity test’’ by Mittal et al75 ranked 10th
in TC2011, which had significant increase in citations for
the first 10 years since its publication, reaching 128 annual
citations in 1977 and then decreased to 0 citations in 2007
and only 1 citation in 2011.
Conclusions

The35classic articles in surgery fieldwere cited an average
total of 1,546 times (ranging from 1,002 to 3,773 total
citations), based on results for the years from 1940 to 1999.
The decade with the most articles and their CPP was 1970s.
The specialty of orthopedic surgery published the most
articles.Most of the classic articles provided level IVevidence
as case series. The 35 classic articles were published by 110
authors in 44 institutions of 4 countries including 45%
universities and 55% nonuniversity institutions. University
of California, Los Angeles of the United States ranked top 1
with 4 classic articles, while the United States published 83%
of classic articles. The 35 classic articles were published in 17
journals including journals with IF2011, 1. From the results
of citation analysis, the classic articles are not always in top
citations. In addition, some of these articles have no citations
after several years post-publication. The introduction of a
commonly used classification or scoring system is a major
factor in propelling citation by other authors. The most cited
articles in surgery present their long academic life in spite of
their level of evidence and impact factorof the journal inwhich
they were published.
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