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A N A T O M I C A L P A T H O L O G Y
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Summary

Aim: We examined whether introduction of a standardised

pancreatic cancer minimum data set improved the reporting

of key pathological features across multiple institutions.

Methods: From seven different pathology departments that

are members of the New South Wales Pancreatic Cancer

Network, 109 free text reports and 68 synoptic reports were

compared.

Results: AJCC stage could not be inferred from 44% of free

text reports, whereas stage was reported in all 68 synoptic

reports. In the free text reports 28 different names were used

to designate margins. All margins were reported in only 12

(11%) of the free text reports compared with 64 (94%) of the

synoptic reports (p¼ 0.0011). The presence or absence of

lymphovascular or perineural invasion was reported in 72

(66%) and 92 (84%) of free text reports, respectively. In

contrast, lymphovascular space and perineural invasion were

reported in all synoptic reports (p¼ 0.0011 and p¼ 0.0058).

Conclusion: We conclude that synoptic reporting of pancrea-

tic resections without any other intervention increases the

information contained within histopathology reports. There-

fore, the introduction of minimal data set synoptic reports is a

simple and feasible mechanism to immediately improve

reporting for pancreatectomy specimens.

Key words: Pancreatic cancer, Whipple resection, synoptic report,

minimum data set.
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INTRODUCTION

Synoptic or structured reporting of surgical pathology
specimens and/or the use of minimum data sets is thought
to facilitate data collection from large cohorts and increase

the accuracy, accessibility, completeness and uniformity of
surgical pathology diagnosis. As a result, numerous profes-
sional bodies including the Royal College of Pathologists of

Australasia (RCPA), the Royal College of Pathologists

(RCP) and the College of American Pathologists (CAP)
have supported synoptic reporting of major tumour types1–3

and both the RCP and CAP have published suggested

minimum data sets for all major tumour types.2,3

Whilst there are numerous reports of the success and value
of synoptic reports across a range of tumour types,4–6 there

have been few studies that compare the performance of
synoptic reports to traditional free text or narrative
reporting. Despite being recommended for all major tumour
types, synoptic reporting has only been studied and found to

be superior to free text reporting for a limited number of
tumours including colorectal carcinoma,7–10 breast carcino-
ma11,12 and melanoma.13 Two recent studies have demon-

strated an improvement in pathological assessment,
particularly of resection margin status in Whipple resec-
tions, by altering dissection protocols so that serial axial

slicing and liberal histopathological sampling is performed
by an experienced pancreatic pathologist in conjunction
with standardised reporting protocols.14,15 However, the

potential improvements that could be obtained simply
through the introduction of a minimal data set synoptic
report for pancreatectomy specimens have not been
investigated.

METHODS
To address this deficiency we assessed whether the introduction of a

standardised pancreatectomy synoptic report without any other interven-

tion improved the reporting of key pathological indices for Whipple

pancreatico-duodenectomy specimens. A minimum data set containing the

information required to adequately characterise a resected Whipple

pancreatico-duodenectomy specimen was formulated by two of the authors

(AJG and JGK). It contains similar data points to the suggested minimum

data sets endorsed by other groups including the CAP and RCP2,3 and is

outlined in Fig. 1. The minimum data set was circulated with brief

explanatory notes to the institutions affiliated with the NSW Pancreatic

Cancer Network (www.pancreaticcancer.net.au, accessed May 2008). The

explanatory notes addressed each of the points in the minimum data set,

serving as a reference to unambiguously define the nomenclature for
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different margins for which several synonyms are currently in general use

(Fig. 2–4) as well as stating the preferred grading (TNM) and staging

systems [American Joint Committee on Cancer (AJCC) 6th edition 2002].16

This report was designed as a minimum data set and not a maximum or

all inclusive data set. Therefore, pathologists were free to include other data

and to approach macroscopic dissection and tumour sampling as they

thought appropriate. Whilst the synoptic reports used may have varied

slightly between different institutions due to their individual preferences,

the minimum data set was identical.

Ethical approval was granted by the Human Research Ethics

Committees at all participating institutions. The surgical pathology reports

from 177 Whipple resection specimens from seven pathology departments

that are part of the New South Wales Pancreatic Cancer Network

(NSWPCN) were reviewed. Of these, 109 were traditional free text

pathology reports (2002–2007) selected consecutively from the NSWPCN

database, whereas 68 were reported synoptically (2005–2007) using the

minimum data set. All pancreatic carcinomas, ampullary carcinomas and

extrahepatic cholangiocarcinomas were eligible for inclusion provided a

Whipple pancreatico-duodenectomy specimen was received. Metastatic

tumours to the pancreas, pancreatic endocrine tumours and histologies

other than carcinoma were excluded from the study.

The specific information required for the minimum data set was

extracted from the 109 free text reports and compared with the minimum

data set of the synoptic report. This included data which could confidently

be inferred from the free text reports even if it were not explicitly stated.

For example the tumour size was recorded if the macroscopic dimension of

a lesion was given, even if there was no microscopic confirmation that this

was the actual size of the tumour and not the combined size of tumour and

surrounding fibrosis and chronic pancreatitis. Similarly, tumours were

considered to have been staged if sufficient information was provided in the

report to infer a TNM stage using the AJCC staging system (6th edition

2002)16 even if the actual T, N or M stages were not explicitly stated. An

individual margin was considered to be reported as clear if the report either

explicitly stated that it was clear or if a reasonable inference from reading

the report was that it was well clear. If the tumour was described as being

close to a resection margin, but the distance to that margin was not

specified, it was categorised as not reported.

If data points were not specifically recorded or could not confidently be

inferred from the pathology reports, the original histology slides were

reviewed by a pathologist (AJG or JGK) and this information was

recorded separately. The data gathered from the free text reports was then

compared with the synoptic reports. Confidence intervals for the difference

in reporting rates were generated by the Miettinen–Nurminen method;17 p

values were generated by inverting the confidence intervals and corrected

for multiple testing by Holm’s step-up procedure.18

RESULTS

Tumour size, grade and stage

A summary of the results is presented in Table 1. The 109
free text reports originated from seven different institutions.

FIG. 1 Minimum data set for synoptic report.
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The 68 synoptic reports originated from five different
institutions. The two institutions which generated free text
reports but not synoptic reports during the study period

were low volume centres which provided a combined total
of four (3.7%) of the free text reports but had not provided
reports of either type after introduction of the minimum
data set.

The size of the tumour was reported either macroscopi-
cally or microscopically in 104 (95%) of free text reports
and 68 (100%) of synoptic reports. A tumour grade was

given in 108 (99%) of free text reports and in all synoptic
reports. However, only one free text report stated which
grading system was used, whereas all synoptic reports used

the TNM grading system.16 The pathological stage could
not be determined from information contained in 48 (44%)
of the free text reports. This was due to tumour size not

being reported in five cases, the presence or absence of
extra-pancreatic growth not being reported in 37 cases and
lymph node status not being reported in six cases. In

contrast, all the synoptic reports explicitly stated
the AJCC stage and/or the individual T, N and M com-
ponents. Again, this difference was statistically significant
(p¼ 0.0112).

Reporting of margins

All margins were reported in only 12 (11%) of the free text
reports compared with 64 (94%) of the synoptic reports
and this difference was statistically significant (p¼ 0.0011).

The rate of reporting of individual margins varied
from 33 to 86% for the free text reports compared with
96–97% for the synoptic reports. Amongst the 109 free text

FIG. 2 (A) CT scan showing pancreas and surrounding structures. (B) Overlay highlighting anatomical structures of interest. (C) Diagram of resected

pancreas. Uniform terms were selected for different resection margins, which actually represent a continuous circumferential margin around the resected

specimen (dotted line). D1, first part of duodenum; D2, second part; PV, portal vein; SV, splenic vein; SMA, superior mesenteric artery; CBD, common bile

duct; IVC, inferior vena cava; LRV, left renal vein. The terms illustrated in the cross sectional diagram are: (a) anterior margin, (b) neck margin, (c) portal vein

bed, (d) periuncinate soft tissue margin, sometimes called the ‘mesopancreas’ as it represents fibrous tissue that connects the uncinate process to the SMA, (e)

posterior margin and (f) bile duct margin.
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reports, 28 different names were used to describe the
various margins of the resection specimens. The terms
used for the margins comprised: peripancreatic soft

tissue margin, deep margin, distal pancreatic margin,
posterior pancreatic margin, medial margin, SMV bed,
vascular bed, hepatic duct margin, pancreatic parenchyma
margin, posterior vascular bed margin, superior soft

tissue margin, superior pancreatic margin, proximal pan-
creatic margin, superior retroperitoneal margin, radial
margin, lateral excision margin, supero-lateral excision

margin, main pancreatic duct resection margin, postero-
superior margin, soft tissue margin of the porta hepatis, left
margin, inferior margin, non surgical margin, external

margin, margin of pancreatic head, postero-inferior mar-
gin, vascular groove margin and pancreatico-duodenal
fatty tissue margin.

Lymphovascular space and perineural invasion

The presence or absence of lymphovascular invasion was
reported in 72 (66%) of free text reports. When the
remaining 37 cases were reviewed, 10 (27%) were found to
show lymphovascular space invasion. Similarly the pre-

sence or absence of perineural growth was reported in 92
(84%) and when the remaining 17 cases were reviewed a
further seven (35%) were found to display perineural

growth. In contrast, perineural growth and lymphovascular
space invasion status was reported in all synoptic reports
and these differences were statistically significant

(p¼ 0.0058 and p¼ 0.0011).

DISCUSSION

A synoptic/structured format or the use of checklists/
proformas have been shown to improve the quality of

surgical pathology reports by increasing the yield of
therapeutically or prognostically relevant information in
colorectal carcinomas, breast carcinomas and melano-

mas.7–13 We have demonstrated that simply introducing a
synoptic report and explanatory notes without any other
intervention increased the completeness of pathological

information reported in Whipple resections and that this
information has direct clinical relevance. In addition,
accurate histopathology reporting underpins translational

research studies.
A pathological stage was assigned in all synoptic reports

examined but could not be assigned from the information
included in 61 (56%) of free text reports. This was

predominantly because extra-pancreatic extension was not
reported (37 cases). Less commonly, it was because the size
of the tumour was not given (5 cases) or the lymph node

status was not stated (6 cases). Post-resection prognosis for
pancreatic carcinoma is primarily determined by the
anatomical extent of disease as reflected in the TNM

staging19–28 recently summarised by Compton et al.29

Therefore, failure to stage patients adequately has the
potential to significantly impact on patient care, or at least
on estimations of prognosis. The presence of an explicitly

stated pathological stage in all synoptic reports enhances
their usefulness to clinical management. It is noteworthy
that such basic prognostic information as tumour size

was absent in five free text reports but included in all
synoptic reports. Tumour size is well recognised as a
crucial prognostic indicator in carcinoma of the

pancreas19,20,30 as well as being a key element in the
staging system.16

The presence of both perineural invasion31,32 and

lymphovascular (i.e., small vessel) invasion33 are poor
prognostic indicators, but were not reported in 16% and
34%, respectively, of traditional free text reports, whilst
they were reported in all synoptic reports assessed. Whilst

our study was not designed to assess the accuracy of
pathology reports, our findings show that it cannot be
assumed that just because lymphovascular space invasion

and perineural spread were not reported they were
absent. Of cases in which lymphovascular space invasion
was not commented on, 27% were found to be positive for

vascular space invasion on slide review and the same was
true for 35% of cases in which perineural spread was not
reported.

FIG. 3 A Whipple resection specimen viewed from the medial aspect. The

black ink identifies the anterior capsule, the blue ink is at the neck margin,

the red ink is at the superior mesenteric vein/portal vein bed and the green

ink is on the periuncinate margin.

FIG. 4 Operative photograph with resection specimen removed. Pancrea-

tic neck margin (blue arrow), portal vein bed (black arrow), periuncinate

margin (green arrow), posterior margin (red arrow).
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There is considerable evidence that traditional patholo-
gical reporting underestimates the rate of margin positivity

in pancreatic carcinoma. In most studies the local
recurrence rate of pancreatic cancer is between 67 and
86% despite an incomplete excision rate which varies
between 30 and 40%.34 The overall survival of patients in

series with low incomplete excision rates does not differ
from those in series with high incomplete excision rates.34

Tumour cells harbouring the k-ras mutation typical of

pancreatic carcinoma are found at the resection margin in
53% of pancreatic cancers thought to be completely excised
by conventional histological assessment and this finding has

prognostic significance.35 Recently, a standardised ap-
proach to the macroscopic dissection of pancreatic resec-
tion specimens (axial slicing performed by an experienced

pancreatic pathologist) has been shown to increase the
number of Whipple resections reported as being incomple-
tely excised from 45 to 59% by one group14 and from 14 to
76% by another group.15 This change was particularly

significant for pancreatic carcinomas where one group
demonstrated an increase in the incomplete excision rate
from 53 to 85%, but was less significant for ampullary

carcinomas and distal bile duct carcinomas.14 By providing
evidence that completeness of excision had prognostic
significance only when the margins are so rigorously

assessed as to result in high numbers of incomplete
histopathological excisions, the authors conclude that
traditional pathological reporting significantly underesti-
mates the rate of positive margins.14 Therefore, it has been

suggested that a high rate of incomplete excisions may in
fact be a marker of accurate pathology reporting of
Whipple resections.15,34 In this context it is interesting to

note that the numbers of incomplete excisions in our series
rose from 40% in the traditionally reported cases to 57% in
the synoptically reported cases. Although this difference did

not achieve statistical significance (p¼ 0.1964), there was a
trend to an increase in the incomplete excision rate in
synoptically reported cases. Interestingly, in the group

of cases from one institution where the macroscopic
examination was performed synoptically, requiring each

margin to be assessed grossly and sampled histologically in
a systematic manner, the rate of incomplete excision was as
high as 67% in all Whipple resections and 76% in
resections for pancreatic carcinomas. Axial slicing was

not performed in any of the centres and there were no other
prescribed changes to specimen processing or dissection.
Therefore, it is reasonable to conclude that because a

synoptic report focuses dissection and histological attention
on margins, it may lead to a more accurate representation
of the high rate of incomplete excision in Whipple

resections. Whether this information actually improves
clinical management is an issue which only ongoing studies
will determine.

In conclusion, this study provides evidence that synoptic
reporting of pancreatic resections without any other
intervention increases the completeness, quality and acces-
sibility of information provided in pathology reports.

Whilst there still remains the practical problem of provid-
ing assistance and acknowledgement to the reporting
pathologists, this study clearly demonstrates that the

introduction of minimal data set synoptic reports into
anatomical pathology departments is a very simple and
feasible mechanism to improve reporting accuracy for

pancreatectomy specimens.
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TABLE 1 Comparison of free text and synoptic reports

Free text (n¼ 109) Synoptic (n¼ 68) Difference (%) 95%CI (%) p value

Size of tumour
Size reported 104 (95%) 68 (100%) 4.6 70.9–10.3 0.2294

Grade
Grade reported 108 (99%) 68 (100%) 0.9 74.5–5.0 0.4299
Specified grading system used 1 (1%) 68 (100%) 99.1 93.6–99.8 0.0011

Margins reported
All margins reported 12 (11%) 64 (94%) 83.1 72.9–89.5 0.0011
Neck 89 (82%) 66 (97%) 15.4 6.5–24.3 0.0206
Periuncinate 36 (33%) 66 (97%) 64.0 53.2–72.8 0.0011
Posterior 63 (58%) 66 (97%) 39.3 28.7–49.2 0.0011
Portal vein bed 41 (58%) 65 (96%) 58.0 46.6–67.4 0.0011
Common bile duct 94 (86%) 65 (96%) 9.3 0.2–17.9 0.2294

Small vessel invasion
Reported 72 (66%) 68 (100%) 33.9 25.7–43.3 0.0011
If not reported, present on review 10/37 (27%) –

Perineural invasion
Perineural invasion 92 (84%) 68 (100%) 15.6 9.9–23.6 0.0058
If not reported, present on review 7/17 (35%) –

Pathological stage
Pathological stage stated or could be determined from report 61 (56%) 68 (100%) 44.0 35.1–53.4 0.0112
T stage: deficient (no size) 5 (5%) 0 74.6 70.1–0.9 0.2294
T stage: deficient (extra-pancreatic spread not assessed) 37 (34%) 0 733.9 743.3 to 725.7 0.0011
N stage: deficient (node status not reported) 6 (6%) 0 75.5 711.5–0 0.2294

SYNOPTIC REPORTING OF PANCREATIC RESECTION SPECIMENS 165
D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
U
n
i
v
e
r
s
i
t
y
 
o
f
 
N
e
w
 
S
o
u
t
h
 
W
a
l
e
s
]
 
A
t
:
 
0
7
:
3
6
 
1
 
A
p
r
i
l
 
2
0
0
9



NSW Pancreatic Cancer Network Investigators and

Members

Garvan Institute of Medical Research: A/Prof Andrew V.
Biankin, A/Prof James G. Kench, A/Prof Neil D. Merrett,

Dr David K. Chang, Dr Peter H. Cosman, Ms Amber L.
Johns, Ms Emily K. Colvin, Ms Monica Kollar, Ms Yun
Si Lim, Ms Amanda C. Mawson, Ms Vivienna N. Ong,
Mr Mark Pinese, Ms Natalie Purcell, Dr Christopher J.

Scarlett, Ms Johana M. Susanto, Ms Michelle T. Thomas
and Ms Browyn Thorp. Bankstown Hospital: Dr Ahmad
D. Alrubaie, Dr Ray Asghari, A/Prof Andrew V. Biankin,

Dr David K. Chang, Dr Hugh Dison, Dr Fred Kirsten,
Dr Andrew Kneebone, Dr Ken Koo, A/Prof Rupert W.
Leong, Dr Christopher Meredith, A/Prof Neil D. Merrett,

Dr Nam Q. Nguyen, Dr Terence F. Tydd, Dr David
Williams and Dr Robert B. Wilson. Concord Repatriation

General Hospital: Dr Phillip J. Beale, A/Prof Greg L.
Falk, A/Prof John W. Hollinshead, A/Prof Rupert W.

Leong and Dr Betty P.C. Lin. Liverpool Hospital: Dr
David Abi-Hanna, Dr Peter H. Cosman, Dr Richard Eek,
Dr Andrew Kneebone, Dr Eugene Moylan, Prof C. Soon

Lee and Prof Jeremy W. Wilson. Nepean Hospital:

Dr Michael R. Cox and Dr Jenny Shannon. Prince of

Wales Hospital: Prof David Goldstein, Dr Greg W.

Keogh, Dr Philip G. Truskett, Ms Belinda Vangelov
and A/Prof Bryan W. Yeo. Royal North Shore Hospital:

Mrs Lynette Barrett, Dr Anthony J. Gill, Dr Thomas J.

Hugh, Dr Ian D. Norton, Dr Nick Pavlakis, Dr Jaswinder
S. Samra, Dr Garrett Smith and Prof Ross C. Smith.
Royal Prince Alfred Hospital: Dr Susan Carroll,
Dr Michael D. Crawford, Dr James P. Gallagher, Dr

Lisa G. Horvath, Ms Kathryn Nattress and Dr David
Storey. St George Hospital: Dr Jan Maree Davis, Ms
Karen Eaton, Dr John O. Jorgensen, Dr Winston Liauw,

Dr Ken W. Loi and Dr Michael L. Talbot. St Vincent’s

Hospital: A/Prof Maxwell J. Coleman, Dr Adrienne L.
Morey and Dr David Williams. Gosford Hospital:

Amanda C. Dawson. Sutherland Hospital: Dr Andrew
Bean. The Cancer Council NSW: Ms Helen M. Gooden,
Ms Marie A. Malica, Mr Andrew G. Penman, Ms Monica

C. Robotin, A/Prof Freddy Sitas and Ms Nysha A.
Thomas. The University of Sydney: Prof Kate White.
University of NSW: Prof Minoti V. Apte, Mr Balu Daniel,
A/Prof Ron C. Pirola, Dr Alain Vonlaufen, Prof Jeremy

S. Wilson and Mr Zhi-Hong Xu. Westmead Hospital: A/
Prof Howard Gurney, Dr Michael J. Hollands, A/Prof
James G. Kench, Dr Mary E. Langcake, Dr Arthur J.

Richardson, Dr Nicholas Wilcken and Dr Steven J.
Williams.

Address for correspondence: Dr A. J. Gill, Department of Anatomical

Pathology, Royal North Shore Hospital, Pacific Highway, St Leonards,

NSW 2065, Australia. E-mail: affgill@med.usyd.edu.au

References
1. Royal College of Pathologists of Australasia (RCPA). Policy:

Synoptic Reports for Major Tumour Types, March 2007. Sydney: RCPA,
2007. http://www.rcpa.edu.au/applications/DocumentLibraryManager/
upload/Synoptic%20Reports%20for%20Major%20Tumour%20Types.
pdf (accessed May 2008).

2. The Royal College of Pathologists. Standards and Datasets for Reporting
Cancers. London: The Royal College of Pathologists, 2008. http://
www.rcpath.org/index.asp?PageID¼254 (accessed May 2008).

3. College ofAmerican Pathologists (CAP).Cancer Protocols and Checklists.
Northfield, IL: CAP, 2008. http://www.cap.org/apps/cap.portal?_nfpb¼
true&cntvwrPtlt_actionOverride¼%2Fportlets%2FcontentViewer%2
Fshow&_windowLabel¼cntvwrPtlt&cntvwrPtlt%7BactionForm.content
Reference%7D¼cancer_protocols%2Fprotocols_index.html&_state¼
maximized&_pageLabel¼cntvwr (accessed May 2008).

4. Markel SF, Hirsh SD. Perspectives in pathology: synoptic surgical
pathology reporting. Hum Pathol 1991; 22: 807–10.

5. Leong AS-Y. Dilemmas in Breast Disease: Synoptic/Checklist Report-
ing of Breast Biopsies: Has the time come? Breast J 2001; 7: 271–4.

6. Scolyer R, Thompson J, Stretch S, McCarthy S. Collaboration between
clinicians and pathologists: a necessity for the optimal management of
melanoma patients. Cancer Forum 2005; 29: 76–81.

7. Cross SS, Feeley KM, Angel CA. The effect of four interventions on
the informational content of histopathology reports of resected
colorectal carcinomas. J Clin Pathol 1998; 51: 481–2.

8. Rigby K, Brown SR, Lakin G, Blasitis M, Hoskie KB. The use of a
proforma improves colorectal cancer pathology reporting. Ann R Coll
Surg Engl 1999; 81: 401–3.

9. Beattie GC, McAdam TK, Elliott S, Sloan JM, Irwin ST. Improvement
in quality of colorectal cancer pathology reporting with a standardized
pro-form: a comparative study. Colorectal Dis 2003; 5: 558–62.

10. Zarbo RJ. Interinstitutional assessment of colorectal carcinoma
surgical pathology report accuracy: a college of American Pathologists
Q-proves study of practice patterns from 532 laboratories and 15 940
reports. Arch Pathol Lab Med 1992; 116: 1113–9.

11. Hammond EH, Flinner RL. Clinically relevant breast cancer reporting:
using process measures to improve anatomic pathology reporting. Arch
Pathol Lab Med 1997; 121: 1171–5.

12. Harvey JM, Sterret GF, McEvoy S, et al. Pathology reporting of
breast cancers: trends in 1989–1999, following the introduction
of mammographic screening in Western Australia. Pathology 2005; 37:
341–6.

13. Karim RZ, van den Berg KS, Colman MH, McCarthy SW, Thompson
JF, Scolyer RA. The advantage of using a synoptic pathology report
format for cutaneous melanoma. Histopathology 2008; 52: 130–8.

14. Verbeke CS, Leitch D, Menon KV, McMahon MJ, Guillou PJ,
Anthoney A. Redefining the R1 resection in pancreatic cancer. Br J
Surg 2006; 93: 1232–7.

15. Esposito I, Kleef J, Bergmann F, et al. Most pancreatic resections are
R1 resections. Ann Surg Oncol 20 March 2008 (e-pub ahead of print).

16. Greene FL, Page DL, Fleming ID, et al., editors. AJCC Cancer Staging
Manual. 6th ed. New York: Springer, 2002.

17. Miettinen O, Nurminen M. Comparative analysis of two rates. Stat
Med 1985; 4: 213–26.

18. Holm S. A simple sequentially rejective multiple test procedure. Scand
J Stat 1979; 6: 65–70.
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