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Abstract: Objective: To evaluate the risk factors influencing the malignant potential of solid pseudopapillary neo-
plasm (SPN). Methods: This meta-analysis used MEDLINE (PubMed), EMBASE and web of science including 14
cohort studies reporting the risk factors influencing the malignant potential after the initial operation on SPN up
to March 2017. Review Manager Software 5.2 was used for meta-analysis. Results: 14 studies with a total of 763
patients were included in our meta-analysis. In all the variables, age and tumor size were significantly correlated
with malignancy. Conclusion: Malignant SPNs tended to be larger in diameter and younger in age than benign type.
In particularly, larger tumor size may be a crucial factor for decision of aggressive resection.
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Introduction

Solid pseudopapillary neoplasm (SPN) is a ra-
re pancreatic tumor predominantly affecting
young women with low malignant potential [1].
It usually has a favorable prognosis, with just
over 95% of patients reported as disease free
after surgical resection and with less than 2%
mortality [2]. In the year of 2010, the World
Health Organization (WHO) classified SPN as a
low-grade malignant neoplasm. Approximately
10% to 15% cases of SPN are malignant, which
could require the good survival with the resec-
tion [3], however due to higher risk of recur-
rence and mortality, aggressive surgical app-
roach is warranted especially in the malignant
cases such as local invasion, metastasis [4-7].
There has been a dramatic increase of report-
ed SPN in the world over the past few decades
[2]. Unfortunately the detection of risk factors
of malignancy is of utmost importance, but
remains unclear.

Materials and methods
Search strategy

Studies evaluating the factors influencing the
malignancy of SPN were retrieved from the
Embase, PubMed, and Web of Science before

March 2017. We used the following free-text
search terms in “All fields”: “solid pseudopapil-
lary neoplasm” and “risk factors” and “malig-
nancy”. There was no language restriction and
no methodological filters. A recursive search of
the reference of selected studies, review arti-
cles and guidelines were performed manually
to identify the rest of potential relative articles.

Study inclusion/exclusion criteria

All titles identified by the search strategy were
independently screened by two authors (Bang-
hua Zhong and Wei Gao). Search results were
compared, and disagreements were resolved
by consensus. Abstracts of potentially relevant
titles were then reviewed for eligibility, and full-
length articles were selected for closer exami-
nation if there was a specific description on
patients with SPN. The criteria for eligibility we-
re as follows. First, any prospective or retro-
spective studies in English publication on pa-
tients with SPN only were included. Second,
studies with evaluating the association between
prognostic factors and the malignancy of post-
operative SPN patients were included. Third,
odds ratios (ORs) in case-control studies or rel-
ative risks in cohort studies were reported with
the 95% confidence intervals (Cls) (or, if 95%
Cls were not reported, the reported data were
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1027 Studies were identified by
database research

article included the first
authorship, country of ori-
gin, year of publication (Ta-

y

excluded after
screening of titles and abstracts

634 Studies

ble 1).

Assessment of risk of bias

393 Abstracts were retrieved for careful
review

in included studies

Risk of bias across studies

\ 4

311 Studies excluded after

reviewing abstracts

may be present, particular-
ly with regard to publication
bias. As the topic involves

82 Articles were identified for full-text
review

surgical procedures and
outcomes, it is very likely
that smaller-sample stud-

68 Studies excluded after full-text
» review of article

ies or those with negative
outcomes may not be pub-

14 studies were selected for inclusion in the

meta-analysis
strategy.

Table 1. Characteristics of studies concluded

Figure 1. Flow chart of the search

lished in the literature. A
funnel plot was created to
assess publication bias.

Statistical analysis

If a specific factor was reported in at least

three studies and supported by compara-

Referrance Country  Year Malignant/Total
Cai [8] China 2011 17:33
Chuang [9] Korea 2009 12:30
GOH [10] Singapore 2007 9:16
Hokim [11] Korea 2011 5:30
Hwang (child) [12] Korea 2014 9:45
Jean [13] u.S. 2010 9:45
Kang [3] Korea 2006 11:33
Kim [5] Korea 2014 17:106
Lee (adult and child) [14] Korea 2008 10:62
Nakeeb [15] Eygpt 2013 6:24
Yang [16] China 2009 2:26
Yu [4] China 2015 16:97
Yucai [17] China 2014 35:116
Tang [18] China 2015 24:100

ble methodologies, the odds ratios (OR)
and 95% confidence intervals (Cls) were
calculated to estimate the association
between binary factors and malignancy
of SPN. When mean values and SDs for
a certain risk factor were provided, we
calculated the mean differences (MDs)
between patients with malignant SPN
and with benign SPN. Depending on the
presence or absence of significant het-
erogeneity, meta-analysis was conducted
using the random-effects model or the
fixed-effect model. Statistical heteroge-
neity of treatment effects between stud-
ies was formally tested with Cochran’s
Chi-squared statistics and with signifi-

sufficient to calculate them). Fourth, to avoid
overlapping data that may result from duplica-
tions, only the articles with the largest sample
size were included. Editorials, review articles or
case series without association between risk
factors and malignancy, duplicate publications
and case reports were excluded. As is shown in
the Figure 1.

Data extraction and management

All data were extracted onto a standardized
form. The primary data extracted from each
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cance set at P<0.10. The I? statistic was

used to quantify heterogeneity. All the
individual outcomes were integrated with the
meta-analysis software Review Manager
Software 5.2 (Cochrane Collaborative, Oxford,
United Kingdom).

Results

There were 14 eligible studies with the compa-
rision of clinicopathlogical paremeter which
were published from 2007 to 2015 (Table 1).
One of these studies were from America, one
from Africa, one from Australia, and eleven
from Asia (six from Korea, five from China, one
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Male Female Odds Ratio 0Odds Ratio

_Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fixed, 95% CI

Cai 2011 2 3 15 30 3.1%  2.00[0.16, 24.48]

Chuang 2009 2 4 10 26 4.5% 1.60 [0.19, 13.24] - ]

GOH 2007 0 1 9 15 53% 0.23[0.01,6.52] *

Hokim 2011 0 4 5 26 52% 0.43[0.02, 9.34]

Hwang 2014 2 9 7 36 73% 1.18 [0.20, 6.98] I T —

Jean 2010 2 7 7 38 52% 1.77[0.28, 11.08] I

Kang 2006 3 5 8 28 33% 3.75[0.52, 26.84] ]

Kim 2014 5 21 12 85 122% 1.90 [0.59, 6.16] T

Lee 2008 0 5 10 57 6.1% 0.41[0.02, 8.03]

Nakeeb 2013 1 2 5 22 1.4% 3.40 [0.18, 64.68]

Tang 2015 2 16 22 84 20.8% 0.40 [0.08, 1.91] = ame

Yang 2009 1 4 1 22 0.8% 7.00(0.34, 144.06] ’

Yu 2015 1 4 15 93  3.1%  1.73[0.17, 17.81]

Yucai 2014 4 16 31 100 216% 0.74 [0.22, 2.48] o

Total (95% CI) 101 662 100.0%  1.13[0.69, 1.84]

Total events 25 157

Heterogeneity: Chi® = 8.63, df = 13 (P = 0.80); I? = 0% ’0.0 p 0 2 1 1’0 p 00’

Test for overall effect: Z = 0.48 (P = 0.63) Favours [malignant] Favours [benign]
Figure 2. Forest plot for risk factors for malignancy of SPN categorized by male vs. female.

Malignant Benign Mean Difference Mean Difference
% CI IV, Fi % CI

Kang 2006 3354 111 11 2977 1053 22 6.1% 3.77[4.13,11.67)

Lee 2008 25 15 10 31 15 52 3.7% -6.00[-16.15,4.15]

Nakeeb 2013 2533 16.1 6 247 505 18 22% 0.63[-12.46,13.72)

Yucai 2014 318 59 35 364 33 81 88.0% -4.60[-6.68,-2.52)

Total (95% CI) 62 173 100.0% -4.02 [-5.98, -2.07] ‘

Heterogeneity: Chi? = 4.67, df = 3 (P = 0.20); I2 = 36% ’ t T y 1

Test for overall effect: Z = 4.04 (P < 0.0001) L S 20[ i S . ey - A0
Figure 3. Forest plot for risk factors for malignancy of SPN categorized by age.

>5¢cm <5cm Risk Difference Risk Difference
ady o £ la a eigh M-H. Random, 95% ndom, 95% CI

Kang 2006 10 20 1 13 128% 0.42 [0.16, 0.69] —

Kim 2014 14 50 3 56 19.7% 0.23 [0.09, 0.36] S

Tang 2015 13 49 11 51 17.9% 0.05[-0.12, 0.22) =

Yang 2009 0o 18 2 8 11.1% -0.25 [-0.55, 0.05] — n |

Yu 2015 12 58 4 39 195% 0.10 [-0.04, 0.25] E

Yucai 2014 30 73 5 43 191% 0.29 [0.15, 0.44] %

Total (95% CI) 268 210 100.0% 0.16 [0.02, 0.29] -

Total events 79 26

Heterogeneity: Tau? = 0.02; Chiz = 17.21, df = 5 (P = 0.004); I* = 71% 2 7 _‘)‘_5 0 ois 1‘

Test for overall effect: Z = 2.27 (P = 0.02)

Favours [malignant] Favours [benign]

Figure 4. Forest plot for risk factors for malignancy of SPN categorized by tumor size in the dichotomous data type.

from Singapore). There were 763 patients in
total and 101 patients of malignant SPN. There
were 9 potential risk factors for malignant SPN
identified for analysis.

Gender

With the statistical method of Mantel-Haenszel
in the fixed-effect model, it showed no statisti-
cally significant difference in malignancy in the
patients with male vs. female (OR = 1.09, 95%
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Cl: 0.77-1.56) without heterogeneity (1> = 0%, P
= 0.78) (Figure 2).

Age

With the statistical method of Inverse Variance
in the fixed-effect model, it showed the statisti-
cally significant difference in malignancy in the
patients about age (MD = -4.02, 95% CI: -5.98
to -2.07) without much heterogeneity (1> = 36%,
P = 0.20) (Figure 3).
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malignant benign

—Study or Subgroup Mean SD Total Mean SD Total Weight V. Random,95% Cl

Mean Difference

IV, Random.95%Cl
i

Mean Difference

kang 2006 741 267 11 556 374 22 27.1% 1.55 [-0.67, 3.77]

Lee 2008 6 35 10 66 3 52 262%  -0.60[-2.92,1.72] ]

Nakeeb 2013 105 56 6 87 53 18 103% 1.80 [-3.31, 6.91] — T &
Yuncai 2014 76 37 35 45 19 81 364% 3.10[1.81, 4.39] —&

Total (95% CI) 62 173 100.0%  1.58 [-0.29, 3.44] -
Heterogeneity: Tau? = 2.06; Chi® = 7.76, df = 3 (P = 0.05); I = 61% i 1‘0 5 7 5 1‘-0

Test for overall effect: Z = 1.65 (P = 0.10)

Favours [malignant] Favours [benign]

Figure 5. Forest plot for risk factors for malignancy of SPN categorized by tumor size in the continuous date type.

present absent Odds Ratio Odds Ratio
ol i 0, u i 0,
Cai 2011 15 26 2 7 49%  3.41[0.56, 20.94] —
Hokim 2011 3 24 2 6 10.2% 0.29 [0.04, 2.30] = = |
Hwang 2014 8 38 1 7 49% 1.60[0.17, 15.27]
Jean 2010 9 38 0 7 23% 4.83[0.25,92.72]
Kang 2006 3 13 8 20 17.7% 0.45 [0.09, 2.16] -1
Kim 2014 8 52 9 54 273%  0.91[0.32 257 -
Lee 2008 9 44 1 18  41%  4.37[0.51,37.37]
Tang 2015 14 45 10 53 23.1% 1.94 [0.76, 4.94] T
Yu 2015 15 90 1 7 56% 1.20[0.13, 10.70]
Total (95% CI) 370 179 100.0%  1.41[0.86, 2.30] >
Total events 84 34 : : ) )
ity: 2= = = :12=19 F 4 v 1
e e P 2% b o1 G
Favours [malignant] Favours [benignl]
Figure 6. Forest plot for risk factors for malignancy of SPN categorized by symptom.
Malignant Benign Odds Ratio Odds Ratio
_Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Cai 2011 6 10 11 23 7.9% 1.64 [0.36, 7.38] ]
Hokim 2011 4 9 1 21 1.0% 16.00[1.45, 176.45) g
Hwang 2014 1 3 8 42 21%  2.13[0.17,26.44]
Jean 2010 1 7 8 38 6.3% 0.63 [0.07, 5.97]
Kang 2006 8 24 3 9 86% 1.00 [0.20, 5.08] D
Kim 2014 9 57 8 49 214% 0.96 [0.34, 2.72] - T
Lee 2008 3 18 7 44 10.0% 1.06 [0.24, 4.64] N
Nakeeb 2013 1 6 5 18 61%  0.52[0.05 5.63]
Tang 2015 703 17 69 24.0% 0.89[0.33, 2.44] — .
Yang 2009 0 2 2 24 13%  1.80[0.07, 49.08]
Yu 2015 5 22 11 75 11.4% 1.71[0.52, 5.60) -1
Total (95% CI) 189 412 100.0%  1.23[0.79, 1.93]
Total events 45 81
Heterogeneity: Chi = 6.62, df = 10 (P = 0.76); I* = 0% :o.o 7 of 7 s 1’0 7 00’

Test for overall effect: Z = 0.91 (P = 0.36)

Favours [malignant] Favours [benign]

Figure 7. Forest plot for risk factors for malignancy of SPN categorized by calcification.

Tumor size

There were 2 meta-analyses to calculate the
OR and MD respectively according to the
dichotomous data type and continuous date
type in the studies evaluated. In the dichoto-
mous data type, tumor size were classified as
two groups size >5 cm vs. size <5 cm. Analysis
of the pooled data showed the risk factors of
malignancy was significantly higher among the
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patients in the size >5 cm group (OR = 2.82,
95% Cl: 1.13-7.01) with heterogeneity (I
61%, P = 0.03) using the statistical method of
Mantel-Haenszel in the random-effect model
(Figure 4).

In the continuous data type, the meta-analysis
showed no statistically significant mean differ-
ence in malignancy in the patients about tumor
diameter (MD = 1.58, 95% Cl: -0.29 to 3.44)

Int J Clin Exp Pathol 2017;10(9):9113-9121
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head+neck body+tail
Cai 2011 6 14 1" 19 5.4%
Chuang 2009 6 9 6 21 4.2%
Hokim 2011 3 16 2 14 5.0%
Hwang 2014 3 16 6 29 6.9%
Jean 2010 3 15 6 30 6.7%
Kang 2006 5 14 6 19 5.4%
Lee 2008 3 19 7 43 8.8%
Nakeeb 2013 4 12 2 12 4.0%
Tang 2015 13 50 13 50 16.7%
Yang 2009 2 14 0 12 43%
Yu 2015 3 29 13 68 13.6%
Yucai 2014 14 65 20 50 18.9%
Total (95% CI) 273 367 100.0%

Total events 65 92
Heterogeneity: Chiz = 13.58, df = 11 (P = 0.26); I = 19%
Test for overall effect: Z = 0.69 (P = 0.49)

Risk Difference
§ 0

-0.15 [-0.49, 0.19)]
0.38 [0.02, 0.74]
0.04 [-0.22, 0.31]
-0.02 [-0.26, 0.22]
0.00 [-0.25, 0.25]
0.04 [-0.29, 0.37]
-0.00 [-0.20, 0.19]
0.17 [-0.17, 0.51]
0.00 [-0.17, 0.17]
0.14 [-0.07, 0.36)
-0.09 [-0.23, 0.06]
-0.18 [-0.35, -0.02]

-0.02 [-0.09, 0.04]

I

Risk Difference
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Figure 8. Forest plot for risk factors for malignancy of SPN categorized by tumor location.

Experimental Control

_Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl

Cai 2011 2 2 15 31 2.9%
Chuang 2009 8 16 4 14 13.7%
Hokim 2011 1 8 4 22 12.0%
Jean 2010 3 12 6 32 15.8%
Nakeeb 2013 1 4 5 20 8.1%
Tang 2015 3 14 21 86 29.8%
Yang 2009 1 11 1 15  5.0%
Yu 2015 4 12 12 85 12.8%
Total (95% CI) 79 305 100.0%
Total events 23 68

Heterogeneity: Chi? = 3.36, df = 7 (P = 0.85); I = 0%
Test for overall effect: Z = 1.49 (P = 0.14)

Odds Ratio

Odds Ratio
0,

0.5 1

Favours [malignant] Favours [benign]

M-H, Fixed. 95%Cl

5.32[0.24, 119.88]
2,50 [0.55, 11.41]
0.64 [0.06, 6.80]
1.44[0.30, 7.01]
1.00 [0.08, 11.93]
0.84[0.21, 3.32]
1.40 [0.08, 25.14]
3.04 [0.79, 11.69]

1.59 [0.86, 2.93]

N

—_—

—_——

— -

>

0.01

0.1

1

Figure 9. Forest plot for risk factors for malignancy of SPN categorized by tumor nature.

with heterogeneity (1> = 61%, P = 0.05) using
the statistical method of Inverse Variance in
the random-effect model (Figure 5). In the sen-
sitivity analysis, removal of Lee study, there
was significant mean difference (MD = 2.67,
95% Cl: 1.57 to 3.76) without heterogeneity (I?
= 0%, P = 0.47) (figure not shown).

Symptom

A meta-analysis showed no statistically signifi-
cant difference in malignancy in the patients
with present vs. absent (OR = 1.41, 95% CI:
0.86-2.30) without heterogeneity (1> = 1%, P =
0.42) using the statistical method of Mantel-
Haenszel in the fixed-effect model (Figure 6).

Calcification

A meta-analysis showed no statistically signifi-
cant difference in malignancy in the patients
with present vs. absent (OR = 1.23, 95% CI:
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Favours [malignant] Favours [benign]

0.79-1.93) without heterogeneity using the sta-
tistical method of Mantel-Haenszel in the fixed-
effect model (1> = 0%, P = 0.76) (Figure 7).

Tumor location

The tumor location was defined as head+neck
vs. body+tail. Comparisons of patients with
head+neck vs. body+tail, there was no statisti-
cally significant difference between different
tumor location (OR = 0.88, 95% Cl: 0.60-1.28)
without heterogeneity (12 = 4%, P = 0.41) using
the statistical method of Mantel-Haenszel in
the fixed-effect model (Figure 8).

Tumor nature

Tumor nature was defined as predominantly
solid vs. predominantly cystic or mixed. The
meta-analysis showed no statistically signifi-
cant difference in malignancy in the patients
about tumor nature (OR = 1.59, 95% CI: 0.86-

Int J Clin Exp Pathol 2017;10(9):9113-9121
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>37 <37
Lee 2008 1 7 3 34 25.5%
Nakeeb 2013 1 4 5 20 36.3%
Tang 2015 2 5 22 95 38.3%
Total (95% Cl) 16 149 100.0%
Total events 4 30

Heterogeneity: Chi* = 0.25, df = 2 (P = 0.88); I = 0%
Test for overall effect: Z = 0.78 (P = 0.44)

Odds Ratio Odds Ratio
. 2 0, " H 0
1.72[0.15, 19.49] =
1.00 [0.08, 11.93]
2.21[0.35, 14.09]
1.65 [0.47, 5.80]
0.01 0.1 1 10 100

Favours [malignant] Favours [benign]

Figure 10. Forest plot for risk factors for malignancy of SPN categorized by tumor marker.

present absent
Nakeeb 2013 4 6 14 18 13.0%
Tang 2015 15 69 9 31 54.1%
Yu 2015 3 25 13 72 32.9%
Total (95% Cl) 100 121 100.0%
Total events 22 36

Heterogeneity: Chi* = 0.03, df = 2 (P = 0.99); I? = 0%
Test for overall effect: Z = 1.17 (P = 0.24)

Odds Ratio 0dds Ratio
2 0, " H 0
0.57 [0.08, 4.35]
0.68 [0.26, 1.78] ——
062 [0.16, 2.38] —
0.65 [0.31, 1.34] -
0.01 0.1 1 10 100

Favours [malignant] Favours [benign]

Figure 11. Forest plot for risk factors for malignancy of SPN categorized by tumor hemorrhage or necrosis.

__SE(log[ORY])

Tumor hemorrhage or ne-
crosis

A meta-analysis showed no
statistically significant dif-
ference in malignancy in
the patients with present
vs. absent (OR = 0.65, 95%
Cl: 0.31-1.34) without het-
erogeneity (I? = 0%, P =
0.99) using the statistical
E method of Mantel-Haens-
. zel in the fixed-effect mo-
del (Figure 11).
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Figure 12. Funnel plot for risk factors for malignancy of SPN is symmetry.

2.93) without heterogeneity (I? = 0%, P = 0.85)
using the statistical method of Mantel-Haens-
zel in the fixed-effect model (Figure 9).

Tumor marker CA199

The tumor marker CA199 was defined as ele-
vated vs. normal. Comparisons of patients with
elevated vs. normal, there was no statistically
significant difference between different tumor
marker (OR = 1.65, 95% CI: 0.47-5.80) without
heterogeneity (1> = 0%, P = 0.88) using the sta-
tistical method of Mantel-Haenszel in the fixed-
effect model (Figure 10).
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To test the strength of our

results, we removed an in-

dividual study each time
and calculated the pooled ORs of the rest of
studies. No significant differences were obser-
ved between the corresponding results and
the robust overall results (data not shown),
except removal of Lee study leading to signifi-
cant result in the continuous data type of the
tumor diameter.

Publication bias
No obvious asymmetry was observed in the

funnel plot of the meta-analysis evaluating the
risk factors of malignancy in SPN (Figure 12).

Int J Clin Exp Pathol 2017;10(9):9113-9121
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Discussion

In the recent days, a relatively large case series
of single center [19-25] or the multicenter [26]
reporting SPN have tried to enrich the unsuffi-
cient clinical data in the current literature, but
the results were limited to descriptive clinical
analysis and failed to enclose the relation
between clinicopathologic feature and poten-
tial malignancy. Many factors may affect malig-
nancy of SPN, yet there still existed some con-
troversy so far. The prevalence of malignancy in
SPN patients should not be negligible, there-
fore malignancy-related variables involved in
SPN patients’ outcome are crucial. This study
was the first meta-analysis of the literature on
exploring the factors for SPN patients with
malignancy. Included in our analysis were 14
unique studies from 2007 to 2017 with 763
patients. Data shows that age and tumor size
were associated with a significantly increased
risk of malignancy.

For the gender, the report of 34 cases [27] from
Brazil regarded SPN were more aggressive in
male patients. Men had a two-times higher inci-
dence of metastases and a three-times higher
death rate [28]. However, the similar tendency
was not confirmative in our meta-analysis.
There were no significant sex differences in his-
topathologic or immunohistochemical features
of SPN [29, 30]. So maybe the report [27] was
limited to the small sample case series to draw
the conclusion.

For the age, although SPN had different clinical
features in adults and children, children were
not likely to appear malignant potential [14].
However, in our meta-analysis the younger age
(in adults) could be related to the malignant
potential. Only four studies were included, the-
re would be more specific clinical data report-

ing age.

For the tumor size, there were several studies
[3, 31] indicating that larger tumor size was
related to malignancy, which is consistent with
our meta-analysis. Moreover, tumor size is the
significant clinical feature associated with met-
astatic disease and decreased disease-free
survival [32]. Therefore, we suggest a more pre-
cise and aggressive resection of the SPN for
larger tumors (>5 cm). Tumor (<5 cm) can be
managed in conservative surgery such as enu-
leation or distal pancreatectomy preserving
spleen. Especially, tumor locating in the head
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of pancreas more than 5 cm was likely proceed-
ed with duodenum-preserving pancreatic head
resection rather than enucleation [33]. In the
sensitivity analysis, removal of Lee study led to
significant result in the continuous data type of
the tumor diameter. It was probable that Lee
study covered the combination of data among
both children and adults, children’s clinical da-
ta will interfere with the overall results. In com-
parison with the adult population, children with
SPN generally have a better prognosis and a
different clinical feature [34].

Clinical presentation of the SPN is usually non-
specific. At the time of diagnosis, SPN may
appear with a significantly enlarged size leading
to abdominal pain or distention [35]. However,
presence of symptom is not related to malig-
nancy in our ananlysis.

Tumor location, tumor marker and presence of
hemorrhage or necorsis were not associated
with malignancy in our study, which has the
similar results as the Tang [18].

There were some studies showing calcification
[36] and tumor nature [12] were related to the
malignancy which is not consistent with our
meta-analysis.

Few studies reported other important risk fac-
tors, such as tumor capsule [9], Ki-67 [4] and
peripancreatic lymphadenopathy [18], a meta-
analysis of these factors could not be per-
formed due to unsufficient data.

The malignancy incidence of SPN varies from
3.6 to 56% [37]. FDG-PET may help distinguish
the malignant SPN from benign type, however
no statistical analysis could be performed
because the PET is not the routine examination
[37, 38]. Maybe the accumulation of FDG in the
imaging would be the new orientation for pre-
dictive factors of malignancy.

All the meta-analyses have limitations due to
the quality of the primary studies. All studies in
our meta-analysis were retrospective research-
es and limited number of cases. Some clinical
data in the studies were not complete, and
detailed data could not be required by contact-
ing the relevant authors. We generated funnel
plots for each variable. There were no obvious
asymmetries. Based on our meta-analysis, we
recommended establishment of standardized
reporting guidelines for SPN.

Int J Clin Exp Pathol 2017;10(9):9113-9121
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In conclusion, malignant SPNs tended to be
larger in diameter and younger in age than
benign type. In particularly, larger tumor size
may be a crucial factor for decision of aggres-
sive resection.
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