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Objective: To investigate the clinicopathological features and follow-up of low-grade
appendiceal mucinous neoplasms (LAMNs) confined to the appendix.

Methods: The clinicopathological features, pathological primary tumor (pT) staging and
follow-up of 22 patients with LAMNs confined to the appendix were analyzed
retrospectively.

Results: Of 22 patients with LAMNs, 14 were pTis (eight pTism and six pTisf), six were
pT3, and two were pT4a. The appendiceal diameter was significantly larger for pTisf than
for pTism. The interval between first symptoms and surgery was longer for pTisf than for
pTism, but not significantly different. No significant differences were found between the pT
stages and appendiceal diameter or in the interval between the first symptoms and
surgery. Pathomorphologically, the epithelial structures were mainly flat (100%),
undulating or scalloped (82%); a few showed filiform villous hyperplasia (46%), and
seven (32%) had serrated lesions in the background. Diverticula may be associated
with LAMNs, and the location of acellular mucin caused by diverticula affected the pT
stage of the LAMNs. The immunohistochemistry information showed the same pattern
with cytokeratin 7 (CK7) negative, cytokeratin 20 (CK20) positive and caudal type
homeobox 2 (CDX-2) positive. No lymph node metastasis was found. The lack of
treatment guidelines for LAMNs confined to the appendix and different acceptances of
patients of preventive intervention led to varied clinical treatments. However, we found no
short-term benefits of prophylactic extended resection or hyperthermic intraperitoneal
chemotherapy.

Conclusion: LAMNs confined to the appendix are rare and must be differentiated from
serrated lesions and diverticula. LAMNs with different pT stages have inert biological
behavior. Determining the long-term effects of preventive treatment on survival and
recurrence requires more data and a longer follow-up.
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INTRODUCTION

Previous studies have used varied diagnostic terminology for
appendiceal mucinous neoplasia (AMN) and pseudomyxoma
peritonei (PMP) (1–3). The 2010 World Health Organization
(WHO) (4) and 2016 Peritoneal Surface Oncology Group
International guidelines (5) defined low-grade appendiceal
mucinous neoplasms (LAMNs) and named high-grade
appendiceal mucinous neoplasms (HAMNs) as independent
diseases. Their definition and updates on appendiceal
mucinous epithelia are regarded as a milestone. The 2019
WHO classification of tumors of the digestive system (6)
outlines the latest classification and pTNM staging of
the appendix.

Our center is a single-center research institution for PMP in
China, with 1,200 PMP patients having been treated from 2008 to
2021. In 2013, our unit established the Department of Myxoma to
manage PMP patients. Most patients exhibited progressive disease
accompanied by PMP, with a damaged appendiceal structure.
Early stage cases confined to the appendix were rare. This article
discusses the clinicopathology, pT staging, and follow-up of 22
patients with LAMNs confined to the appendix in a single center
at the Aerospace Center Hospital.
MATERIALS AND METHODS

Ethics Approval
The Ethics Committee of the Aerospace Center Hospital, Beijing,
China (No. 20190301-YN-16) approved this study.

Patient Population
We retrospectively analyzed 368 patients with appendix-
recognizable AMN between January 2014 and January 2021.
The pathological sections were reviewed by two experienced
pathologists. According to the 2019 WHO standards, the LAMN
features were mucinous neoplasms with low-grade cytologic
atypia, nuclei at the base, and mucus-rich cytoplasm. LAMNs
confined to the appendix were included. The exclusion criteria
were (1) other appendiceal tumors, such as HAMNs, mucinous
adenocarcinomas, and signet ring-cell carcinomas; (2) LAMNs
accompanied with PMP; and (3) incomplete medical records.
Twenty-two patients with LAMNs without PMP were included,
and their medical records, clinicopathological data, and follow-
up data were collected.

Study Parameters
The analysis included the following clinicopathological
parameters: age, sex, admitting diagnosis, treatment
department, interval between first symptoms and surgery,
intraoperative frozen-section diagnosis, resection margins,
prophylact ic extended resect ion, resect ion extent ,
intraoperative and postoperative hyperthermic intraperitoneal
chemotherapy (HIPEC), appendix diameter, LAMNs
accompanied by acute inflammation, mucosal epithelial
structure, serrated lesions in the background, degree of fibrosis,
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calcification and pT stage, immunohistochemistry information
of CK7, CK20, and CDX-2, lymph node metastasis.

Among these characteristics, pT stage was determined
according to the American Joint Committee on Cancer (AJCC)
Staging Standard (8th edition) (7) as follows: pTis: LAMNs
confined to the appendix (defined as involvement by acellular
mucin or mucinous epithelium that may extend into the
muscularis propria); pT3: tumor penetrating the muscularis
propria or fibrotic appendix wall and invading the subserosa or
mesoappendix; pT4a: tumor perforating the visceral peritoneum,
including mucinous peritoneal tumors or acellular mucinous
tumors on the serosa of the appendix or mesoappendix; and
pT4b: tumor directly invading other organs or structures. In our
study, according to the degree of fibrosis of the appendiceal wall,
pTis was stratified as pTism: fibrosis confined to the mucosa,
acellular mucinous/mucinous epithelium in the inner side of the
fibrotic mucosa, and pTisf: fibrosis extending beyond the
mucosa, involving the muscularis propria or the whole layer,
acellular mucinous/mucinous epithelium located in the inner
side of the fibrotic wall. Overall survival was calculated from the
date of surgery to the time of death or the last follow-up.

Statistical Analysis
Statistical analyses were conducted using SPSS 24.0 (IBM
Corporation, Armonk, NY, USA). Continuous data are
presented as medians and ranges. Categorical data are
presented as numbers and percentages. The Shapiro–Wilk
normality test showed that the appendiceal diameter and the
interval between first symptoms and surgery were not normally
distributed (P < 0.05). Correlations between groups of categorical
data were analyzed using one-way analysis of variance
(ANOVA). In homogeneity tests of variance, P >0.05 was
considered consistent with the hypothesis of homogeneity of
the variance test. The corrected Welch one-way ANOVA was
used when the variance was missing. P <0.05 was considered
statistically significant.
RESULTS

Clinical Features
Table 1 presents the demographic and clinical characteristics of
the 22 included patients. The ratio of men to women was 1:1.75.
The median patient age at LAMNs diagnosis was 61.3 years
(range, 33–90 years). Ten patients were diagnosed with
appendicitis on admission (three in the myxoma department,
seven in other departments); seven were diagnosed with
appendiceal cysts (five in the myxoma department, two in
other departments); one was diagnosed with intestinal
obstruction in the myxoma department; the other four were
treated in other departments because they had other tumors (two
with ascending colon cancer; one with ovarian cysts, and one
with gastric cancer). Four cases of LAMNs were found
accidentally, and the interval between first symptoms and
surgery was 1–1,825 days (mean: 172 days) in the remaining
18 cases.
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Pathological Features
For the 22 LAMNs, the average appendiceal diameter was 2.5 cm
(range: 0.8–6.0 cm), and five had acute inflammation. The
epithelial structures were flat (22/22, 100%; Figure 1A),
undulating or scalloped (18/22, 82%; Figure 1B), and some
were accompanied by filiform villous hyperplasia (10/22, 46%;
Figure 1C). Seven cases exhibited serrated lesions (7/22, 32%;
Figure 1D) in the background. All patients had varying degrees
of appendiceal wall fibrosis; 10 were confined to the mucosal
layer, 11 had mucosal fibrosis with partial full-thickness, and 1
case showed complete full-thickness fibrosis.

Fourteen patients had pTis; eight had pTism (Figure 2A), and
six had pTisf (Figure 2B). The appendiceal diameter was larger
in the pTisf group than in the pTism group (3.1 vs. 1.5 cm). In the
correlation analysis of pTis stratification (pTism, pTisf) and
appendiceal diameter, Levene’s test of homogeneity of variance
met the hypothesis of homogeneity of variance (P = 0.410). The
one-way ANOVA results showed statistically significant
Frontiers in Oncology | www.frontiersin.org 3
differences between pTis stratification and appendiceal
diameter; F (1,12) = 5.943, P = 0.031 (P < 0.05). The interval
between the first symptom and surgery was longer in the pTisf

group than in the pTism group (means: 89 vs. 369 days); Levene’s
test of homogeneity of variance was P=0.047; the corrected
Welch one-way ANOVA showed no significant differences
between pTis stratification and the interval between the first
symptom and surgery; Welch F (1,5.260) = 0.888, P = 0.387
(P > 0.05).

Six patients were pT3 (Figure 3), of which three had
diverticula with the epithelium in the inner side of the
diverticular wall, and the diverticulum led to acellular
mucinous overflow to the subserosa (Figure 4). Two patients
were pT4a (Figure 5), and one had diverticulum, leading the
acellular mucinous overflow to the appendiceal serosa. No
patients were pTis4b in our group. Twelve patients (12/22,
55%) had calcification of the appendiceal lumenal contents/
wall (Figure 6). However, we found no significant difference
between the pT stages and interval between the first symptoms
and surgery: F(2,19) = 1.431, P = 0.264 (P > 0.05).

The immunohistochemistry information showed the same
pattern with cytokeratin 7 (CK7) negative, cytokeratin 20
(CK20) positive and caudal type homeobox 2 (CDX-2) positive
(Figure 7). No lymph node metastasis was found in our cases.

Clinical Treatment
Intraoperative frozen diagnosis was performed for 12 patients
(nine by the myxoma department). LAMNs were definitively
diagnosed from the intraoperative frozen sections. Three patients
had positive resection margins. Based on the results of the
intraoperative frozen diagnostics, family members gave
informed consent for the patients to undergo prophylactic
extended resection. Among them, seven patients underwent
different degrees of prophylactic extended resection (five in the
myxoma department). In the myxoma department, six patients
underwent intraoperative HIPEC (60 mg cisplatin and 80 ml
elemene). Among them, two underwent five courses of
postoperative HIPEC (1 g fluorouracil), and the remaining
four terminated treatment because of poor water circulation
during postoperative HIPEC. The ten cases not submitted for
intraoperative frozen diagnosis were all treated in other
departments, and no prophylactic extended resection or
intraoperative or postoperative HIPEC were performed.

Follow-Up
Among the 22 patients, one was lost to follow-up, and one died
of cardiovascular disease 63 months later; The remaining 20
patients were followed for 3–80 months (mean: 28 months), and
two with pT4a were followed for 63 and 75 months. All cases
showed disease-free survival.
DISCUSSION

Our case series showed that LAMNs were more likely to occur in
older women, which is consistent with previous reports (8–10).
TABLE 1 | Clinicopathological features of LAMNs confined to appendix.

Characteristics No. of patients

Sex
Female 14 (64%)
Male 8 (36%)

Median age (range)/Years 61.3 (33–90)
Admitting diagnosis
Appendicitis 10 (45%)
Appendiceal cysts 7 (32%)
Intestinal obstruction 1 (5%)
Other tumor 4 (18%)

Median of interval between first symptom and surgery
(range)/Day

172 (1-1825)

Intraoperative frozen-section diagnosis 12 (55%)
Resection margin
Positive 3 (14%)
Negative 19 (86%)

Extended resection 7 (32%)
Intraoperative and postoperative HIPEC 6 (27%)
Median of diameter(range)/CM 2.5 (0.8–6)
Accompanied by acute inflammation 5 (23%)
Epithelial structures
Flat 22 (100%)
Undulating or scalloped 18 (82%)
Filiform villous 10 (46%)

Serrated lesions in background 7 (32%)
Degree of fibrosis
Confined to the mucosa 10 (45%)
Full-thickness 12 (55%)

Accompanied with calcification 12 (55%)
pT stage
pTis 14 (64%)

pTism 8 (57%)
pTisf 6 (43%)

pT3 6 (27%)
pT4a 2 (9%)
pT4b 0 (0%)

Follow-up
Lost 1 (5%)
Death 1 (5%)
Disease-free survival 20 (90%)

Median of Disease-free survival (range) /Month 28 (3–80)
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A B

C D

FIGURE 1 | Epithelial structural changes in LAMN. (A) The flat low-grade mucinous epithelium was directly attached to the inner side of the fibrotic mucosa, and the
muscularis propria of the appendix was intact (HE 100×); (B) Undulating or scalloped structures can be found (HE 100×); (C) Filiform villous structures can be found
(HE 100×); (D) Serration was found in the background, which had typical crypt architectural features, including serration, dilatation, horizontal orientation, L-shape or
inverted T-form (black arrow) (HE 100×).
A B

FIGURE 2 | Pathological morphology and stratification of pTis. (A) pTism: fibrosis was confined to the mucosa, acellular mucinous/mucinous epithelium located in
the inner side of the fibrotic mucosa (HE 100×); (B) pTisf: fibrosis extends beyond the mucosa, involving the muscularis propria, or even the whole layer, acellular
mucinous/mucinous epithelium located in the inner side of the fibrotic wall (HE 100 x).
A B

FIGURE 3 | Pathological morphology of pT3. (A) pT3: fibrosis of appendix wall, acellular mucinous invaded subserosa or mesoappendix (Hex) 20x); (B) A complete
serosa layer can be seen (black arrow) (HE 100x).
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The symptoms of LAMNs were mainly appendicitis and
appendiceal cysts, and a few were incidentally found during
resection of other tumors. The intervals between the first
symptoms and surgery differed. Five patients underwent an
appendectomy after 1,825 days (5 years). However, we found
no significant difference between the pT stages and interval
between the first symptoms and surgery.

The appendiceal diameters were increased to varying degrees,
but no significant differences were found between the pT stages
Frontiers in Oncology | www.frontiersin.org 5
and appendiceal diameter. However, the appendix should not be
allowed to expand freely because rupture and perforation will
occur, and perforation plays a role in peritoneal dissemination
(10, 11).

LAMNs are difficult to differentiate from serrated lesions.
Importantly, LAMNs have pushing infiltration and different
degrees of appendiceal wall fibrosis (12). Serrated lesions have
intact mucosal muscle. Some tumors are heterogeneous; some
areas are similar to serrated lesions, and others are similar to
LAMNs. These tumors should be classified as LAMNs (13). All
patients in our group had different degrees of appendiceal
fibrosis. Calcification is a good indication for preoperatively
diagnosing LAMNs. However, the calcification is not coarse
but tends to be microcalcification scattered in the fibrotic
appendiceal wall or in the lumen. This subtle change requires
careful observation by radiologists.

LAMNs often have different degrees of appendiceal wall
fibrosis. Therefore, pT1 and pT2 staging in colorectal TNM
staging is unsuitable for LAMNs. pTis (in LAMNs) includes
stages pTis, pT1, and pT2 of colorectal cancer. Fourteen patients
(64%) had pTis in this group. Because of the different degrees of
fibrosis, pTis in LAMNs can be stratified as pTism, in which
fibrosis is confined to the mucosa with acellular mucinous/
mucinous epithelium in the inner side of the fibrotic mucosa,
or pTisf, in which fibrosis extends beyond the mucosa, involving
A B

FIGURE 4 | Pathological morphology of pT4a. (A) Flat and clustered low-grade mucinous epithelium lined in the inner side of the fibrotic mucosa (black arrow), and
acellular mucinous with inflammatory reaction was found (HE 40×); (B) The structure of serosa was destroyed and replaced by acellular mucinous with inflammatory
reaction (HE 100×).
A B

FIGURE 5 | pT3 with diverticulum. (A) Rupture of muscularis propria (black arrow), mucous epithelium, and mucus diverticulate along the rupture (blue arrow) (HE
20×); (B) In the part of diverticulum, acellular mucinous was directly located in the mesoappendix (HE 100×).
FIGURE 6 | Micro-calcification scattered in the fibrotic appendix wall and in
the lumen contents (black arrow) (HE 200×).
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the muscularis propria or the whole layer, with acellular
mucinous/mucinous epithelium in the inner side of the fibrotic
wall. The interval between first symptoms and surgery was longer
in the pTisf group (mean: 369 days) than in the pTism group
(mean: 89 days), but the difference was not statistically
significant. The appendiceal diameter was significantly larger
in the pTisf group (mean: 3.1 cm) than in the pTism group
(mean: 1.5 cm). Morphologically, the pTisf group had a higher
risk of progression to perforation. However, such detailed
stratification may not be of great practical significance in
predicting survival and recurrence. Our follow-up data showed
that all cases of pTis achieved disease-free survival except the one
who died of cardiovascular disease. Phoenix et al. questioned the
practical significance of the pT3 classification. These researchers
found that among ten patients with pT3 LAMNs, none resulted
in PMP (14). Umetsu et al. (9) and Wong et al. (10) found that
pT3 was uncommon in LAMNs, with no recurrence after 45 and
20 months of follow-up, respectively, which was similar to the
results of our study. In our pT3 group, except for one patient who
was lost to follow-up, five patients achieved disease-free survival
(follow-up 4–44 months, average 17 months). pT3 seems to show
similar biological behavior to pTis, but more data are needed to
verify this. Additionally, we found that three of six patients with
pT3 had diverticula, and the acellular mucin of the diverticula
was located directly in the subserosa. A similar situation
occurred in the pT4a group: one patient had diverticulum, and
the acellular mucin was on the serosa. For LAMNs with
diverticula, the most important thing is to distinguish them
from simple diverticula. Rupture of the diverticulum may cause
mucus to accumulate in the subserosa, mesoappendix or serosa,
which can be easily confused with LAMNs. The key to
distinguishing this is that the diverticulum has residual lamina
propria and can be accompanied by Schwann cell proliferation,
Frontiers in Oncology | www.frontiersin.org 6
with a lack of epithelial atypia and extensive appendiceal wall
fibrosis (15). Epithelial atypia and appendiceal wall fibrosis
occurred in our patients with LAMNs with diverticula. Second,
the location of the acellular mucin due to diverticulum affected
the LAMN pT stage, but its significance requires further study.
Yantiss et al. (16) and Pai et al. (8) described pT4a LAMN
recurrence rates of 4 and 7%, respectively. In our group, the two
patients with pT4a showed no recurrence. In conclusion, the
long-term prognoses for patients with LAMNs at different pT
stages require more data and a longer follow-up. The
immunohistochemistry information showed the same pattern
with CK7 negative, CK20 positive and CDX-2 positive,
suggesting that it was of digestive tract epithelial origin.
Assessment of overall nodal involvement is not straightforward
because right hemicolectomies are often not performed. In our
group, only six cases underwent right hemiresection, and no
lymph node metastasis was found. In the appendectomy cases,
the imaging did not show enlarged lymph nodes.

Treating LAMNs confined to the appendix is controversial, and
the surgical strategy is mainly inferred from the treatment mode for
colon cancer. However, some researchers believe that preventive
extended resection is not beneficial to the survival of patients with
non-metastatic LAMNs when the resection edge of the
appendectomy is negative (17). Additionally, whether preventive
HIPEC can provide long-term survival benefits remains
controversial (18). In our group, the differences in treatment
strategies among departments and different acceptances of
patients of preventive intervention resulted in varied clinical
treatment data. However, our study found no short-term benefits
of prophylactic extended resection or HIPEC. Owing to the inert
biological behaviors of LAMNs, more data and a longer follow-up
are needed to determine the long-term effects of preventive
treatment on survival and recurrence.
A B

C

FIGURE 7 | LAMNs showed CK7 negative (A), CK20 positive in cytoplasm (B) and CDX-2 positive in nuclear (C) (SP 100×).
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In conclusion, LAMNs confined to the appendix are rare and
should be differentiated from serrated lesions and diverticula.
pTis has different stratifications, but its practical application
value is uncertain. Regardless of pT stage, LAMNs confined to
the appendix show inert progression. At present, no clear
treatment guidelines exist. The long-term survival benefits for
patients at different pT stages and undergoing different
preventive interventions should be verified with more data and
longer follow-ups.
DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/supplementary material. Further inquiries can be
directed to the corresponding author.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by The Ethics committee of the Aerospace Center
Hospital, Beijing, China(No. 20190301-YN-16). The patients/
Frontiers in Oncology | www.frontiersin.org 7
participants provided their written informed consent to
participate in this study.
AUTHOR CONTRIBUTIONS

The author contributions were as follows: YL and CQ conceived
and designed the experiments. YL and RM provided study
material or patients. FL, LF, and YL collected and assembling
data. YL and FL analyzed and interpreted the data. YL and CQ
contributed to the draft of the manuscript. YL, FL, RM, and LF
revised the manuscript critically for important intellectual content.
All authors contributed to the article and approved the submitted
version. All authors agreed to be accountable for all aspects of the
work inensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved.
FUNDING

The foundation of the Aerospace Center Hospital (20190301-
YN-16).
REFERENCES
1. Pai RK, Longacre TA. Appendiceal Mucinous Tumors and Pseudomyxoma

Peritonei: Histologic Features, Diagnostic Problems, and Proposed Classification.
Adv Anat Pathol (2005) 12(6):291–311. doi: 10.1097/01.pap.0000194625.05137.51

2. Pai RK, Longacre TA. Pseudomyxoma Peritonei Syndrome: Classification of
Appendiceal Mucinous Tumours. Cancer Treat Res (2007) 134:71–107. doi:
10.1007/978-0-387-48993-3_5

3. Ronnett BM, Zahn CM, Kurman RJ, Kass ME, Sugarbaker PH, Shmookler BM.
Disseminated Peritoneal Adenomucinosis and Peritoneal Mucinous
Carcinomatosis. A Clinicopathologic Analysis of 109 Cases With Emphasis on
Distinguishing Pathologic Features, Site of Origin, Prognosis, and Relationship to
“Pseudomyxoma Peritonei”. Am J Surg Pathol (1995) 19(12):1390–408. doi:
10.1097/00000478-199512000-00006

4. Carr NJ, Sobin LHTumours of the appendix[M], , Bosman FT, Carneiro F,
Hruban RH, et al. WHO Classification of Tumours of the Digestive System.
Lyon, France: IARC Press (2010). p. 122–5.

5. Carr NJ, Cecil TD, Mohamed F, Sobin LH, Sugarbaker PH, Moreno SG, et al.
Peritoneal Surface Oncology Group International. A Consensus fors
Classification and Pathologic Reporting of Pseudomyxoma Peritonei and
Associated Appendiceal Neoplasia: The Results of the Peritoneal Surface
Oncology Group International (PSOGI) Modified Delphi Process. Am J Surg
Pathol (2016) 40(1):14–26. doi: 10.1097/PAS.0000000000000535

6. Misdragi J, Carr NJ, Pai RK.WHOClassification of Tumours of the Digestive System.
5th ed. Lyon, France: International Agency for Research on Cancer (2019) p. 141–6.

7. Overman MJ, Asare EA, Compton CC. Appendix–carcinoma. In : American
Joint Committeeon Cancer. In: AJCC Cancer Staging Manual, 8th edition,
Chicago: Springer (2017). p. 237–50.

8. Pai RK, Beck AH, Norton JA, Longacre TA. Appendiceal Mucinous Neoplasms:
Clinicopathologic Study of 116CasesWith Analysis of Factors Predicting Recurrence.
Am J Surg Pathol (2009) 33(10):1425–39. doi: 10.1097/PAS.0b013e3181af6067

9. Umetsu SE, Shafizadeh N, Kakar S. Grading and Staging Mucinous
Neoplasms of the Appendix: A Case Series and Review of the Literature.
Hum Pathol (2017) 69:81–9. doi: 10.1016/j.humpath.2017.09.005

10. Mary W, Brad B, Alexandra G, Stacey K, Richard BM, Deepti D. Low-Grade
Appendiceal Mucinous Neoplasms: A Single Institution Experience of 64
Cases With Clinical Follow-Up and Correlation With the Current (Eighth
Edition) AJCC Staging. Int J Surg Pathol (2020) 28(3):252–8. doi: 10.1177/
1066896919883679

11. Sueda S, Young S, Sung M, Hotta M, O’Connor V, Leung AM. Predictors of
Progression of Appendiceal Mucinous Neoplasm to Pseudomyxoma
Peritonei. Am Surg (2020) 86(10):1379–84. doi: 10.1177/0003134820964464

12. Norman J, Carr. Updates in Appendix Pathology The Precarious Cutting
Edge. Surg Pathol Clin (2020) 13(3):469–84. doi: 10.1016/j.path.2020.05.006

13. Lu-ping W. Update and Progress of Classification of Appendiceal Tumors. J Diag
Pathol (2020) 27(5):89–293. doi: 10.3969/J.ISSN.1007-8096.2020.05.001

14. Phoenix DB, Aaron RH, Michael GD, Samuel LB, Jennifer JF, Raul SG.
Clinicopathologic Features of Low-Grade Appendiceal Mucinous Neoplasm
A Single-Institution Experience of 117 Cases. Am J Surg Pathol (2020) 44
(11):1549–55. doi: 10.1097/PAS.0000000000001551

15. Wang L, Shi X, Du J, Li F, Tong F. Appendiceal Diverticulosis, a PotentialMimic of
Low Grade Appendiceal Mucinous Neoplasm: Analysis of 20 Cases. Chin J Pathol
(2020) 49(9):891–6. doi: 10.3760/CMA.J.CN112151-20191231-00840

16. Yantiss RK, Shia J, Klimstra DS,HahnHP,Odze Rd,Misdraji J. Prognostic Significance
of Localized ExtraappendicealMucinDeposition inAppendicealMucinousNeoplasms.
Am J Surg Pathol (2009) 33(2):248–55. doi: 10.1097/PAS.0b013e31817ec31e

17. Nasseri YY, Zhu R, Sutanto C, Wai C, Cohen JS, Ellenhorn J, et al. Role of Right
Hemicolectomy in PatientsWith Low-GradeAppendicealMucinousAdenocarcinoma.
Am J Surg (2019) 218(6):1239–43. doi: 10.1016/j.amjsurg.2019.07.035

18. Yang W, Nie P, Liu XT, Peng J. Comparative Effectiveness of Prophylactic
Hyperthermic Intraperitoneal Chemotherapy (HIPEC) for Resected Low-
Grade Appendiceal Mucinous Neoplasm (LAMN). Medicine (2020) 99
(36):1–4. doi: 10.1097/MD.0000000000022071

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Lu, Li, Ma, Fang and Qi. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication in
this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.
July 2021 | Volume 11 | Article 696846

https://doi.org/10.1097/01.pap.0000194625.05137.51
https://doi.org/10.1007/978-0-387-48993-3_5
https://doi.org/10.1097/00000478-199512000-00006
https://doi.org/10.1097/PAS.0000000000000535
https://doi.org/10.1097/PAS.0b013e3181af6067
https://doi.org/10.1016/j.humpath.2017.09.005
https://doi.org/10.1177/1066896919883679
https://doi.org/10.1177/1066896919883679
https://doi.org/10.1177/0003134820964464
https://doi.org/10.1016/j.path.2020.05.006
https://doi.org/10.3969/J.ISSN.1007-8096.2020.05.001
https://doi.org/10.1097/PAS.0000000000001551
https://doi.org/10.3760/CMA.J.CN112151-20191231-00840
https://doi.org/10.1097/PAS.0b013e31817ec31e
https://doi.org/10.1016/j.amjsurg.2019.07.035
https://doi.org/10.1097/MD.0000000000022071
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Clinicopathological Features of Low-Grade Appendiceal Mucinous Neoplasms Confined to the Appendix
	Introduction
	Materials and Methods
	Ethics Approval
	Patient Population
	Study Parameters
	Statistical Analysis

	Results
	Clinical Features
	Pathological Features
	Clinical Treatment
	Follow-Up

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


