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Abstract

Appendiceal neuroendocrine tumors (NETs) are the most common appendiceal neoplasms but
remain rare in the pediatric population. They often present with clinical features mimicking
acute appendicitis and are therefore usually diagnosed incidentally on histopathological
examination after appendectomy. Prompt identification is crucial, as tumor characteristics
determine management and prognosis. We report a case of a 13-year-old girl presenting with
clinical and radiological signs of acute appendicitis due to fecalith obstruction and a right
ovary cyst. Laparoscopic appendectomy and ovarian cystectomy were performed without
intraoperative suspicion of malignancy. Histopathological analysis revealed a well-differentiated
neuroendocrine tumor measuring 1.5 cm localized near the tip of the appendix. The lesion
infiltrated all the layers of the appendix wall and penetrated the serosa, without lymphovascular
invasion or mesoappendiceal extension. Immunohistochemical staining confirmed the diagnosis.
Multidisciplinary tumor board decision guided further management and the patient remains
disease-free at twelve-month follow-up. Outcome was promising with no recurrence, metastasis,
complications, or need for additional therapy observed during follow-up. The discussion section
emphasizes the critical role of histopathological analysis of appendectomy specimens and gives
further recommendations for efficient management of appendiceal NETs in children, depending
on tumor size and histological risk features. Appendectomy alone is usually sufficient for tumors
less than 2 cm without invasion. This case underscores the critical role of histopathological
vigilance and multidisciplinary care in pediatric surgical oncology.
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13BOPOT.

KonKypeHTCKH MHTepecu: ABTOPOT W3jaByBa
JleKka HeMa KOHKYPeHTCKM UHTepecH.

NsBagok

Hespoenpokpurute Tymopu (HET) mpeTcTaByBaat HajuecTi HeoriasMu Ha ameHIMKCOT, HO MCKITyUH-
TEJIHO PETKO Ce jaByBaat Bo fietcka Bo3pact. Ce MaHu(ecTupaar co KIMHUUKA CIIMKA 3a aKyTeH arleH-
JALIAT 1 HAjuecTo ce OTKPUBAAT CJIyUajHO ITPU XMCTOIATOJIOLIKA aHAIU3a Ha OTCTPAHETUOT alleH/MKC.
HaBpemeHoTO TocTaByBame Ha JijarHo3ata e of CYITUHCKO 3Haueme, Ouziejki Mopdononkute n
XUCTOTIONIKUTE KapaKTEPUCTUKU HA TYMOPOT T OjpejlyBaaT MOHATAMOIIHMOT TPETMaH U JI0IrOpou-
HaTa [por€o3a. Bo HAlKMOT TPy NpUKaKkyBame cJyuaj Ha 13-roMIIHO [ieBojue MPUMEHO Ha Haliata
K/IMHUKA CO MO3UTUBHY KIIMHUYKM 1 PAZIMOTIONIKY 3HALM 32 aKyTeH areH/IMINT, Mpe/i3BUKaH off oll-
CTPYKIIMja CO KOMPOJIUT, U MPUJPYAKHA 1I1CTa Ha [IECHUOT jajHUK. bellle HampaBeHa namapockorcka
arleHIeKTOMHUja 1 LIMCTeKTOMMja Ha jajHUKOT, [IPU Toa MHTPAoIePaTUBHO He ce M0CTaBU COMHEHHUe 3a
TOCTOee Ha MajurHa 6o7ect. X1cTomatosonKara aHaau3a oTKpY TocToere Ha 06po AudepeHt-
DPaH HeBPOEHIIOKPHUH TYMOD CO JIMMeH3Hja off 1,5 cM, JIOKau3upaH BO TPefIe Ha JUCTATHUOT fIelT (Bp-
BOT) Ha arneHMKcoT. TYMOpOT 't MHGWITPUPA CUTE CTI0EBU HA areHMKYIapHIOT SHF| co 3adaKarbe
Ha cepo3ata, Ho 6e3 mprcycTBo Ha MMQOBACKYTapHA MHBa3Mja WM eKCTeH31ja BO Me30areH/MKCOT.
[llujarnosara Gelie MOTBpJEHA CO UMYHOXMCTOXEMHUCKA aHAM3a. [0HATAMONIHOTO JieKyBatbe Gelie
ZIeduHIpaHo BP3 OCHOBA Ha OFYTYKA HA MYITUAMCLMIVIMHAPEH OHKOJIOIIKK KOH3WMMyM. [1o 1BaHae-
CETMEeCeuHO CTlefierbe, MalfieHTKaTa e 0e3 3HAIM 3a aKTUBHA 007eCT, PeIUIVBY, METACTATCKA JVICeM-
Hallija, MocTorepaTBHY KOMIUTMKALMKI WK OTpeba off IonoHuTeNIeH TpeTMaH. Bo uckycujata ce
HarJlacyBa 3HaueHeTo Ha 3a/l0/KUTe/IHATa XMCTOIATOJIONIKA aHA/IM3a Ha CUTe alleHIeKTOMUCKH Tpe-
Tapaty; MCTO Taka ce JlaBaar 1 Mperopaky 3a ONTUMazeH XUPypLIKK TPeTMaH Ha HeBPOeHIOKPUHUTe
TYMODY Ha arleH/IMKC Kaj Jlella, U T0a BO 3aBUCHOCT 0] rojleMUHATa Ha TYMOPOT U Off TIPUCYCTBOTO Ha
XUCTOJIOMKH (hakTopu Ha pusuK. Kaj Tymopu momasu off 2 ci, 6e3 BUCOKOPU3MYHHI KapaKTePUCTHKY,
arneH/ieKToMujaTa BOOOMUaeHo e J0BOTHA KaKo eMHCTBeH TpeTMaH. OBOj C/Tyuaj ja MCTaKHYBA Bask-
HOCTa Ha XUCTOMATO/IONIKATA aHA/M3a 1 MYNTUIMCIIMIIMHADHUOT MIPUCTAIl BO TPETMAHOT Ha HEBPO-
€HJIOKPUHUTE TYMOPU Ha alleHIMKCOT BO MeJljaTpUCcKaTa OHKOJIOLKa XUPYprija.



Introduction

Acute appendicitis remains one of
the most common indications for
emergency abdominal surgery in
children!. While the overwhelming
majority of appendectomy speci-
mens confirm acute inflammation, a
small percentage reveal unexpected
findings, including neoplastic con-
ditions2. Among these, appendi-
ceal neuroendocrine tumors (NETS),
previously referred to as carcinoid
tumors, are the most frequently
encountered neoplasms of the ap-
pendix®4.

Despite their relative frequency
among appendiceal tumors, NETs
remain rare in children, with an es-
timated incidence between 0.1% and
0.5% of pediatric appendectomies?.
These tumors typically arise from
enterochromaffin cells within the
distal third of the appendix and are
often small, slow-growing and as-
ymptomatic>.

Most pediatric cases present with
symptoms indistinguishable from
uncomplicated appendicitis, mak-
ing preoperative diagnosis virtually
impossible®’. Imaging studies rarely
detect these tumors, particularly
if small and intraoperative find-
ings are often non-suspicious2,6.
As such, most NETs are identified
only through postoperative histo-
pathological examination. Because
these tumors are rare in children,
treatment recommendations are of-
ten based on adult data, highlight-
ing the value of pediatric-specific
case reports and registries®®. This
report presents a case of a 13-year-
old girl whose appendiceal NET was
discovered incidentally following
appendectomy for suspected acute
appendicitis. We discuss the clini-
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cal features, histopathology, surgi-
cal management, prognosis and the
broader implications for pediatric
surgical practice.

Case report

A 13-year-old girl presented to the
emergency department of our clinic,
complaining of right-sided lower ab-
dominal pain that had started one
day before, without associated nau-
sea or vomiting. She was afebrile
and her vitals were within normal
limits. Abdominal examination re-
vealed tenderness in the right iliac
fossa. The pain was constant and
progressing. Abdominal ultrasound
showed a right ovarian cyst and
small amount of free fluid in the
pouch of Douglas. The patient was
admitted to the hospital for further
evaluation. Blood analysis were in
normal range, except for an elevated
C-reactive protein level (30.9 mg/L).
Due to the non-conclusive ultra-
sound findings, a contrast-enhanced
abdominal and pelvic computerized
tomography (CT)-scan was indicat-
ed. The CT scan showed fecalith ob-
struction of the appendix and a right
ovarian cyst. A clinical diagnosis of
acute appendicitis and right ovarian
cyst was made and she underwent
an explorative laparoscopy, which
revealed an inflamed appendix and a
right ovarian cyst, with no other ab-
normalities and without any intra-
operative suspicion of malignancy
(Fig. 1). Laparoscopic appendectomy
with right ovarian cystectomy was
made. The resected specimens were
sent for histopathological examina-
tion. Routine intravenous fluids, an-
tibiotics and analgesics were given
in the postoperative period. The pa-
tient was discharged from hospital



on postoperative day 3 with regular
follow-up over the next two weeks.

The resected appendectomy speci-
men measured 6.5 cm in length. The
cut surface revealed a yellow tumor-
ous lesion of 1.5 cm size in its widest
diameter and localized in the distal
portion near the tip of the appen-
dix (Fig. 2). The lesion infiltrated all
the layers of the appendix wall and
penetrated the serosa. Microscopy
showed small sized round and oval
tumor cells with a moderate amount
of finely granular, eosinophilic cyto-
plasm and round nuclei with “salt
and pepper” chromatin, arranged
in nests. Mitotic rate was 0-1 per
10 high-power fields. A mild perile-
sional lymphocytic infiltrate was
also described. The regional lymph
nodes could not be assessed, as they
were not submitted. Immunohisto-
chemical staining was positive for

Figure 1:
Cyst of the right ovarium (hollow arrow);
Inflamed vermiform appendix (solid arrow)

neuroendocrine markers, including
chromogranin, synaptophysin and
neuron-specific enolase (NSE), with
a Ki-67 proliferative index of < 2%.
Based on these findings, a diagnosis
of a well-differentiated Grade 1 neu-
roendocrine tumor of the appendix
was reached. Follow up examination
including PET scanning revealed
normal results, with no regional or
distant metastatic deposits detected.

The case was reviewed by a multidis-
ciplinary tumor board, and given the
favorable features, no further surgi-
cal intervention was recommended.
The patient is currently undergoing
monthly follow-up at the pediatric
oncology department. At 12-month
follow-up, the patient remains as-
ymptomatic with no evidence of dis-
ease recurrence.

Figures

Figure 2:
Neuroendocrine tumor at the tip of the
vermiform appendix (hollow arrow)



Discussion

Appendiceal NETs account for near-
ly 80% of all appendiceal tumors
but occur infrequently in children3*.
Their estimated incidence in pediat-
ric appendectomy specimens ranges
from 0.1% to 0.5%, with a slight fe-
male predominance and a peak inci-
dence in early adolescence®. Unlike
many pediatric malignancies, there
are no known genetic or hereditary
syndromes commonly associated
with appendiceal NETs in children.
The tumors are usually sporadic and
risk factors remain undefined®. Pe-
diatric-specific data remain limited
and treatment recommendations of-
ten reflect adult protocols?.

Surgical excision remains the pri-
mary and definitive treatment for
appendiceal neuroendocrine tumors
(NETs) in pediatric patients'®. Be-
cause these tumors are most often
discovered incidentally during ap-
pendectomy performed for suspect-
ed acute appendicitis, as in our case,
theinitial surgical approach depends
on the acute clinical presentation
rather than oncologic suspicion?®.
Laparoscopic appendectomy is the
preferred method in children, offer-
ing minimal invasiveness, reduced
postoperative pain, shorter stay in
the hospital and faster recovery. Im-
proved visualization and the routine
use of specimen retrieval bags con-
tribute to safe tumor removal, even
when malignancy is not suspected
intraoperatively'.

Intraoperative identification of ap-
pendiceal NETs is uncommon; how-
ever, features such as focal thicken-
ing, firm nodules at the appendiceal
tip, or regional lymphadenopathy
may raise suspicion. When available,
intraoperative frozen section analy-
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sis can assist in immediate surgical
decision-making, although defini-
tive management is typically guided
by postoperative histopathological
findings°. Current recommendations
stratify treatment according to tu-
mor size and histologic risk factors.
Appendectomy alone is considered
curative for tumors smaller than 1
cm. For tumors measuring 1-2 cm,
additional surgery may be consid-
ered in the presence of high-risk fea-
tures, including mesoappendiceal
invasion greater than 3 mm, lym-
phovascular invasion, elevated Ki-67
index, or positive surgical margins.
Tumors larger than 2 cm generally
warrant right hemicolectomy due
to an increased risk of lymph node
and distant metastasis®>*®. In the
present case, despite a tumor size
of 1.5 cm, the absence of unfavor-
able histopathological and immu-
nohistochemical features supported
appendectomy as the sole definitive
treatment.

Similar pediatric cases have been
published recently, including a
16-year-old adolescent who present-
ed with signs of non-typical appendi-
citis and was later found to have an
appendiceal NET; a 14-year-old male
with a well differentiated NET who
required subsequent hemicolectomy
after staging; and a 13-year-old fe-
male with an inflamed but not per-
forated appendix and a NET of 7 mm
size located at its tip?*’.

When indicated, right hemicolecto-
my involves resection of the termi-
nal ileum, cecum, ascending colon
and associated lymphatic drainage.
In pediatric patients, the surgical
approach, laparoscopic or open, is
individualized based on tumor char-
acteristics and surgical expertise,



with the aim of balancing oncologic
clearance while minimizing long-
term impact on overall growth and
gastrointestinal function®3>.

Postoperative surveillance is tailored
to tumor risk profile and typically
includes regular clinical evaluation,
abdominal imaging and selective
biomarker monitoring. Follow-up in-
tervals generally range from every 6
to 12 months, particularly in inter-
mediate risk cases and may extend
for at least five years'. Prognosis for
pediatric appendiceal NETSs is excel-
lent when management guidelines
are followed, with recurrence being
exceedingly rare’®. Despite favorable
outcomes, the psychological burden
of an unexpected tumor diagnosis
in a child should not be underesti-
mated. Families may experience sig-
nificant anxiety even in the setting
of low-grade disease. A multidisci-
plinary approach involving pediatric
surgeons, oncologists, radiologists
and psychosocial support services is
therefore essential to ensure com-
prehensive care®®. This case high-
lights how a routine appendectomy
can uncover a clinically silent malig-
nancy and underscores the impor-
tance of meticulous histopathologi-
cal examination and coordinated,
patient-centered management to op-
timize both medical and emotional
outcomes.

Conclusion

Appendiceal neuroendocrine tu-
mors in pediatric patients, although
rare, are clinically significant and
are frequently discovered inciden-
tally. They often mimic acute appen-
dicitis, making preoperative diagno-
sis unlikely. This case reinforces the
necessity of routine histopathologi-

cal evaluation of all appendectomy
specimens. Appendectomy alone is
curative in most children with tu-
mors smaller than 2 cm and without
high-risk features. Surgical manage-
ment should be guided by tumor pa-
thology and aim to balance oncologic
safety with preservation of quality
of life. With multidisciplinary care,
pediatric patients can achieve excel-
lent long-term outcomes.

This case of a young patient reminds
us that rare but significant condi-
tions may lie quietly beneath com-
mon presentations, reinforcing the
need for sustained clinical vigilance.
It is our clinical attentiveness, pre-
cision and compassion that ensure
these silent sentinels are not missed
and that each child receives care as
unique and resilient as they are.
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