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Abstract
Non-carcinoid appendiceal malignancies are rare entities, 
representing less than 0.5% of all gastrointestinal malig-
nancies. Because of their rarity and particular biological 
behavior, a substantial number of patients affected by 
these neoplasms do not receive appropriate surgical re-
section. In this report, we describe a rare case of primary 
signet-ring cell carcinoma of the appendix with peritoneal 
seeding which occurred in a 40-year old man admitted 
at the Emergency Surgery Department with the clinical 
suspicion of acute appendicitis. After a surgical debulk-
ing and right hemicolectomy, the patient had systemic 
chemotherapy according to FOLFOX protocol. After com-
pletion of the latter, the patient underwent cytoreductive 
surgery plus hyperthermic intraperitoneal chemotherapy. 
This report offers a brief review of the literature and sug-
gests an algorithm for the management of non-carcinoid 
appendiceal tumors with peritoneal dissemination.
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INTRODUCTION
Appendiceal cancers represent less than 0.5% of  all gastro­
intestinal tumors. In one series, the age-adjusted incidence 
of  cancer of  the appendix was 0.12 cases per 1 000 000 
people per year[1]. 

While the most common histopathologic type of  ap­
pendiceal tumor is carcinoid, adenocarcinoma including 
the histological variants of  mucinous adenocarcinoma, 
signet-ring cell carcinoma (SRCC) and goblet cell carci­
noma[2-4] follow in the incidence rate. Benign histology 
includes leiomyomas, neuromas, lipomas and angiomas. 

Primary SRCC of  colon and rectum, described for the 
first time by Laufman and Shapir in 1951[5], is a rare histo­
logical finding in colorectal carcinomas (CRC); in western 
countries it accounts for 0.01% to 2.6% of  all CRC[6-9]. 
SRCC of  the appendix (A-SRCC) is an exceedingly rare 
entity, diagnosed in just 4% of  appendiceal malignancies[9]; 
in fact, only a few cases are reported in the literature[1,9-16] 
(Table 1).

CASE REPORT
A 40-year old man reported to the Emergency Depart­
ment with sudden onset of  acute abdominal pain localized 
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in his right lower quadrant; on examination, the patient was 
found to be feverish (body temperature 37.6℃/99.68°F),  
pulse was 96 beats/min and blood pressure 100/60 
mmHg. Abdominal examination showed guarding and 
tenderness in the lower abdomen with positive rebound 
tenderness. Blood tests showed neutrophil leucocytosis 
(WBC 17.830/mm3, neutrophils 78.9%) and an elevation 
of  C-reactive protein (CRP 12.6 mg/dL). The patient’s sig­
nificant medical history was bilateral inguinal hernioplasty.

Abdominal radiography showed intestinal distension 
with some air-fluid levels in the central abdomen. The 
ultrasound scan revealed a swollen hypoechoic appendix 
with a 10-mm diameter; the lumen was occupied by a thin 
liquid layer and coprolites. All other abdominal organs 
were found to be within normal limits.

The surgical intervention took place on the same day 
as arrival. At laparoscopy, we found a bulky abscess at the 
appendiceal site involving the cecum and terminal ileum. 
As this surrounded the appendix making a direct interven­
tion impossible, we decided to do a laparotomic McBurney 
incision.

The appendix was completely replaced by a purulent 
and lardaceous material; the extemporaneous histologi­
cal exam revealed a signet-ring cell carcinoma diffusely 
infiltrating the vermiform appendix and extending to the 
appendix mesentery and surrounding adipose tissue. The 
immunohistochemical research was negative for chromo­
granin, serotonin, somatostatin and pancreatic polypeptide, 
which excluded a mixed carcinoid and adenocarcinoma of  
the appendix[17].

Then, following most current guidelines[9], we under­
took a midline incision from the xyphoid bone to the pu­
bic bone. Due to the presence of  peritoneal seeding on the 
ileal mesentery and the parietal peritoneum, we performed 
a right hemicolectomy enlarged to 35 cm of  the ileum 
and the abdominal wall. With the intention of  staging the 
disease, we also removed some other peritoneal nodules in 
the Douglas pouch and on the jejunal mesentery.

Definitive histological examination showed cecum 
neoplastic infiltration of  SRCC with neoplastic mucosal ul­
ceration and massive nodal metastases in 9 of  29 analyzed 
lymph nodes. All the nodules removed from the peritoneal 

surface were metastatic localizations of  SRCC.
The patient recovered uneventfully and was released 

from hospital 7 d after the operation.
A complete staging with total body-CT revealed no 

distant metastases but the presence of  three peritoneal 
nodules suggested neoplastic nodules so our patient had 
systemic chemotherapy with 8 cycles of  FOLFOX proto­
col (5-fluorouracil, folinic acid plus oxaliplatin). 

After completion of  the latter, a second complete 
staging was done which demonstrated an increase in the 
number and dimensions of  the peritoneal nodules and nu­
merous enlarged lymph nodes in the retroperitoneum and 
along the aorto-mesenteric trunk.

Since the patient fulfilled the necessary criteria (Table 
2)[18-20], he was again admitted to our Institution and, after 
a prophylactic ureteral stent placement as previously re­
ported[21], he underwent surgical intervention. Peritoneal 
cavity exploration revealed peritoneal nodules along the 
transverse and descending colon, greater and lesser omen­
tum, Glisson’s capsule, gallbladder, hepatic hilum, spleen, 
bilateral diaphragmatic peritoneum, pelvic and paracaval 
peritoneum. The calculated peritoneal cancer index was 
22[22]. We performed total colectomy, splenectomy, chole­
cystectomy and complete peritonectomy followed by a 
90-min long hyperthermic intraperitoneal chemotherapy 
(HIPEC) with cisplatin and mytomicin C. The intervention 
was completed by an ileorectal anastomosis with protec­
tive ileostomy. On the first post-operative day, the patient 
underwent an explorative laparotomy due to an acute he­
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No. of cases Manifestations Treatment Survival

McCusker at al[1]   70 - Hemicolectomy or more (72%) less than hemicolectomy (26%) 5-yr survival 20%
McGory at al[9] 113 - - 5-yr survival 18%
Ko at al[10]    1 Abdominal distension Appendectomy, bilateral salpingo-oophorectomy Alive after 12 mo
No authors[11]    1 Adnexal mass Appendectomy and bilateral salpingo-oophorectomy -
Suzuki at al[12]    1 Intestinal obstruction Hartmann’s operation, ileocecal resection, total hysterectomy, bilateral 

salpingo-oophorectomy
-

Niesel at al[13]    1 Scrotal metastasis Ileocecal resection, omentectomy, right testis, right testicular cord and 
right hemiscrotum resection

-

Glehen at al[14]   36 - Cytoreductive surgery plus perioperative intraperitoneal chemotherapy 3-yr survival -25%
Özakyol at al[15]    1 Crampy abdominal pain 

and weight loss
Total hysterectomy, bilateral salpingo-oophorectomy, appendectomy, 
pelvic and para aortic lymphadenectomy

-

Uharcek at al[16]    1 Lower abdominal mass Total hysterectomy, bilateral salpingo-oophorectomy, appendectomy, 
omentectomy, pelvic and para aortic lymphadenectomy

Died after 18 mo

Table 1  Literature review of appendiceal signet-ring cell carcinoma

Table 2  Variables associated with increased chances of having 
a complete cytoreduction (modified from Esquivel et al [18])

 First international symposium on regional cancer therapies rules

1 Eastern cooperative oncology group performance status two or less[9]

2 No evidence of extra-abdominal disease
3 Up to three small, resectable parenchymal hepatic metastases
4 No evidence of biliary obstruction
5 No evidence of ureteral obstruction
6 No evidence of intestinal obstruction at more than one site
7 Small bowel involvement: no evidence of gross disease in the 

mesentery with several segmental sites of partial obstruction
8 Small volume disease in the gastro-hepatic ligament



morrhage. Diaphragmatic bleeding was found and brought 
under control by means of  local hemostatic agents. The re­
maining post-operative course was regular and the patient 
was discharged 22 d after surgery.

Five months later, the patient is well and has a good 
quality of  life. He completed systemic chemotherapy and 
follow-up imaging revealed no peritoneal recurrence or 
metastatic lesions.

DISCUSSION
Appendiceal malignancies represent less than 0.5% of  
all gastrointestinal tumors with an age-adjusted incidence 
of  0.12 cases per 1 000 000 people per year[1]. The inter­
national classification of  diseases for oncology divides 
tumors of  the appendix into malignant carcinoid, goblet 
cell carcinoma, colonic type adenocarcinoma, mucinous 
adenocarcinoma and signet-ring cell carcinoma[4]. 

Because adenocarcinoma of  the appendix is so rare, 
its clinical presentation and natural history are still not well 
described. The clinical presentation of  the majority of  
patients reported in the literature is acute appendicitis or 
an abdominal mass but preoperative diagnosis is rarely evi­
dent and most patients are not identified until the disease 
is advanced[1,9-16]. Moreover, up to 70% of  cases are not 
diagnosed intraoperatively[2,23].

The anatomic peculiarities of  the appendix allow for 
several considerations in regard to appendiceal neoplasms 
to be made. The narrow appendiceal diameter predisposes 
to occlusion of  the lumen by the neoplasm early in its 
course. This creates the potential for superimposed ap­
pendicitis and a marked tendency to rupture and, in fact, 
appendiceal adenocarcinoma represents the gastrointesti­
nal malignancy most commonly linked to perforation[23]. 
Furthermore, the appendix often has deficiencies of  both 
longitudinal and circular muscle fibres which predisposes 
to perforation but also leads to the potential for early peri­
toneal dissemination.

Primary SRCC of  the appendix is an exceedingly rare 
entity with an incidence rate of  0.15 for 1 000 000 people[9]; 
just 4% of  all appendiceal malignancies are SRCC[9]. In 
fact, there are only few cases reported in the literature[1,9-16] 
(Table 1).

Due to the intrinsic characteristics of  SRCC and to 
the particular anatomy of  the appendix, in patients with 
primary A-SRCC the possibility that the tumor extends 
beyond the colon and/or metastases at the time of  diagno­
sis is higher than in other histological types. In particular,  
McCusker et al[1] reported that 76% of  people with A-SRCC 
have distant localization compared to 37% with colonic 
type adenocarcinoma. According to the same report, 
lymph node involvement was present in 64% of  people 
with A-SRCC but only in 31% with colonic type adenocar­
cinoma. 

Similarly to SRCC of  stomach and colon, SRCC of  the 
appendix causes survival chances to be lower compared 
to other histological cases. Using multivariate analysis, the 
presence of  signet-ring cells has to be considered as an 

independent prognostic indicator of  poor survival[14]. In 
fact, the overall 5-year survival for A-SRCC is 18%, rang­
ing from 42%, 46%, 76% and 83% for adenocarcinoma, 
mucinous carcinoma, goblet-cell carcinoma and carcinoid 
respectively[9].

The stage-adjusted survival for A-SRCC ranges from 
55% in localized disease to 7% in cases of  a distant in­
volvement[9]. Moreover, the risk of  dying is higher for pa­
tients with tumor spread beyond colon and/or metastases 
in cases of  SRCC compared to colonic type adenocarci­
noma (HR = 1.82, 95% CI: 1.09-3.04) and with goblet cell 
carcinoma (HR = 1.66, 95% CI: 1.13-2.44)[1].

According to most current guidelines, a right hemico­
lectomy should be performed for all non-carcinoid invasive 
tumors of  the appendix: this is also recommended in cases 
of  a secondary procedure[9,23-25]. The 5 year survival rate of  
patients who underwent a right hemicolectomy was 68% vs 
20% for those who only underwent appendectomy[23]. 

However, the optimal therapeutic approach for ap­
pendiceal tumors with peritoneal seeding is the object 
of  discussion in the current scientific literature[9,10,14,23-29]. 
Although complete cytoreductive surgery and HIPEC 
have recently become the treatment of  choice for perito­
neal disseminated disease[24-27] and were shown to ensure 
a 3-year overall survival of  86% for HIPEC patients 
compared to 29% for unresectable patients[28], it remains 
unclear which is the best surgical approach when a non-
carcinoid appendiceal neoplasm associated with peritoneal 
carcinomatosis is incidentally found during surgery. While 
Murphy et al[24] have recently suggested that, for an optimal 
outcome, any neoplasm greater than 2 cm and any other 
neoplasm involving the base of  the appendix or appendix 
mesentery should undergo an immediate right hemicolec­
tomy, González-Moreno et al[27] demonstrated that a right 
hemicolectomy does not ensure any survival advantage in 
patients with mucinous appendiceal tumors with peritoneal 
seeding without peritonectomy and perioperative hyper­
thermic intraperitoneal chemotherapy. An explanation may 
be that adhesions induced by prior operations can entrap 
tumor cells and allow them to progress[27,30]. In addition, 
Ortega-Perez et al[31] studied four patients with a paracaval 
tissue invasion by an appendiceal mucinous tumor previ­
ously removed by right hemicolectomy and argued that 
open tissue planes at the site of  a right hemicolectomy 
result in deep invasion of  the tumor.

For these reasons, some authors have suggested that 
a right hemicolectomy should be performed only if  it is 
necessary to clear the primary tumor, when lymph node 
involvement is histologically demonstrated and/or when a 
non-mucinous histological type is identified[27].

In conclusion, non-carcinoid appendiceal malignancy 
is a rare entity. Because of  its incidental finding in clinical 
practice and as a general postoperative diagnosis, the cor­
rect approach is often not known. Reviewing the litera­
ture, we suggest that the therapeutic algorithm for these 
histological types should be (Figure 1): (1) tumor size less 
than 2 cm, without appendix mesentery infiltration, lymph 
node involvement and peritoneal seeding - appendectomy; 
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(2) tumor size more than 2 cm, appendix mesentery in­
filtration and/or histologically demonstrated lymph node 
involvement without peritoneal seeding - right hemicolec­
tomy; and (3) any tumor size, lymph node involvement, 
appendix mesentery infiltration with peritoneal seeding 
- complete cytoreduction and HIPEC as treatment of  
choice; if  not feasible, appendectomy and refer the patient 
to an appropriate specialist center.
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Figure 1  Therapeutic algorithm for non-carcinoid appendiceal tumors.
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