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 To the Editor, 

 Appendiceal tumors are rare neoplasms and the most 
common histological subtype is adenocarcinoma, 
sub-grouped as: mucinous, non-mucinous, and 
signet-ring cell [1,2]. Poorly differentiated adenocar-
cinomas of the appendix are known to have an unfa-
vorable prognosis and the optimal treatment approach 
for this subtype of appendiceal adenocarcinoma is 
not known [3]. 

 This article describes a series of four patients who 
presented with poorly differentiated adenocarcinoma 
of the appendix and were treated with neoadjuvant 
systemic chemotherapy (SC) followed by cytoreduc-
tive surgery (CRS). In all cases a pathologic com-
plete response to chemotherapy (pCR) was found at 
the time of cytoreductive surgery.  

 Case 1 

 A 38-year-old female developed right lower quadrant 
pain in February 2010. Computed tomography (CT) 
scans demonstrated a 6.9 cm pelvic mass. Explor-
atory laparotomy revealed a large mass that appeared 
to arise from the appendix involving the cecum, 
terminal ileum, right pelvic side wall, and right 
ovary with no evidence of peritoneal disease. A right 
hemicolectomy was performed. Pathology demon-
strated a microsatellite-stable poorly differentiated 

adenocarcinoma arising from the appendix with 0/21 
lymph nodes and a positive pelvic sidewall margin 
(Supplementary Figure 1A to be found online at 
http//informahealthcare.com/doi/abs/10.3109/02841
86X.2012.724772). 

 In April 2010, a restaging CT scan showed a 
recurrent 5 cm pelvic mass (Supplementary Figure 2A 
to be found online at http//informahealthcare.com/
doi/abs/10.3109/0284186X.2012.724772). Pathology 
from a CT guided biopsy revealed poorly differen-
tiated adenocarcinoma that had a CDX2 � , cytoke-
ratin 7-, and cytokeratin 20 �  immunohistochemical 
profi le. KRAS and BRAF were wild-type. She under-
went 12 cycles of FOLFOX/cetuximab with radio-
graphic response (Supplementary Figure 2B to be 
found online at http//informahealthcare.com/doi/ab
s/10.3109/0284186X.2012.724772) 

 In November 2010, she underwent exploratory 
laparotomy with en bloc resection of the right pelvic 
mass involving the small intestine, right ureter and 
right ovary. Pathology revealed foci of acellular mucin 
pools without evidence of viable tumor, consistent 
with pCR (Supplementary Figure 1B to be found 
online at http//informahealthcare.com/doi/abs/10.
3109/0284186X.2012.724772). She underwent an 
additional three months of adjuvant infusional 5-FU 
and currently 16 months from surgery has no 
evidence of disease.   
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 Case 2 

 A 62-year-old male underwent a screening colo-
noscopy that showed a mass at the appendiceal 
orifi ce. At the time of right hemicolectomy in 
December 2008, a large mass in the cecum by the 
appendiceal orifi ce was seen and numerous 
 peritoneal implants involving the small bowel mes-
entery and anterior abdominal wall were biopsied 
but not removed. Pathology demonstrated KRAS 
wild-type poorly differentiated adenocarcinoma 
with signet ring cell features and a smaller compo-
nent of goblet cell carcinoid with 5/38 lymph nodes 
(Supplementary Figure 1C to be found online at 
http//informahealthcare.com/doi/abs/10.3109/02841
86X.2012.724772). Both peritoneal biopsies were 
positive for adenocarcinoma. He underwent 11 cycles 
of FOLFOX and bevacizumab. 

 In September 2009, he underwent exploratory 
laparotomy with omentectomy, excision of multiple 
peritoneal nodules and HIPEC with mitomycin-C. 
The pathology revealed no evidence of viable tumor, 
consistent with pCR (Supplementary Figure 1D to 
be found online at http//informahealthcare.com/doi/
abs/10.3109/0284186X.2012.724772). 

 He remained without any evidence of recurrent dis-
ease until 20 months from surgery, when the patient 
noticed red papules surrounding his umbilicus. CT 
scans were negative but a skin biopsy showed adeno-
carcinoma with signet-ring features. He underwent 
eight cycles of FOLFIRI/cetuximab with improvement 
in his cutaneous disease. A  second CRS and HIPEC 
with mitomycin-C was performed and involved an 
abdominal wall resection and resection of a second 3.5 
cm area of disease involving the small bowel. Pathology 
revealed poorly differentiated adenocarcinoma with sig-
net ring cell features. He recovered well after surgery 
but developed recurrent disease fi ve months later.   

 Case 3 

 A 57-year-old female developed right lower quadrant 
discomfort and abdominal bloating in January 2011. 
CT scans demonstrated a large complex solid and cys-
tic pelvic mass (7    �    8 cm) and ascites. Exploratory 
laparotomy revealed a large mass in the pelvis with 
extensive involvement of the appendix and the right 
ovary with implants on the anterior abdominal wall, 
sigmoid colon and a large amount of serous ascites. 
Subsequent cecectomy, total abdominal hysterectomy, 
bilateral salpingo-oophorectomy, omentectomy, resec-
tion of sigmoid colon and anterior abdominal wall 
implants were done. All involved organs and palpable-
visible tumors were removed. The pathology was con-
sistent with CDX2 � , cytokeratin 7-, and cytokeratin 
20 �  poorly differentiated adenocarcinoma with muci-
nous and signet ring cell features arising from a goblet 

cell carcinoid of the appendix (Supplementary Figure 
1E to be found online at http//informahealthcare.com/
doi/abs/10.3109/0284186X.2012.724772). Metastatic 
adenocarcinoma was present in the right ovary, perito-
neum, uterus, adnexa, and sigmoid colon but no 
regional lymph nodes were evaluated. She underwent 
12 cycles of FOLFOX chemotherapy and presented to 
our institution for defi nitive cytoreductive surgery. 

 In October 2011 she underwent CRS that inclu-
ded a right hemicolectomy, omentectomy, resection 
of peritoneum from Morrison’s pouch and HIPEC 
with mitomycin-C. Pathology revealed no viable 
tumor in the specimen, including nine lymph nodes. 
In three of the lymph nodes from the hemicolectomy 
specimen, acellular mucin was present, consistent 
with a pCR (Supplementary Figure 1F to be found 
online at http//informahealthcare.com/doi/abs/10.31
09/0284186X.2012.724772). She recovered well 
after surgery and currently seven months from sur-
gery has no evidence of disease.   

 Case 4 

 A 38-year-old female developed abnormal vaginal 
bleeding in November 2005 and pelvic ultrasound 
showed a 10 cm complex pelvic mass. Exploratory 
laparotomy revealed a large pelvic mass involving the 
appendix, bilateral ovaries and distal sigmoid colon 
with pelvic implants and omental seeding. Colon resec-
tion, resection of peritoneal implants, partial omentec-
tomy, total abdominal hysterectomy and bilateral 
salpingo-oophorectomy were performed. Multiple 
small nodules over the mesentery of small bowel and 
the peritoneum were seen, but not removed completely 
resulting in a near-total debulking. The pathology was 
consistent with poorly differentiated adenocarcinoma 
with a focal signet-ring cell component from the appen-
dix, involving bilateral ovaries (Supplementary Figure 
1G to be found online at http//informahealthcare.com/
doi/abs/10.3109/0284186X.2012.724772), rectosig-
moid, omentum and multiple other peritoneal sites. 

 She was treated with 12 cycles of FOLFOX/
bevacizumab and then underwent exploratory 
laparotomy including multiple peritoneal biopsies, 
ileocecectomy and HIPEC with mitomycin C. Pathol-
ogy revealed no evidence of viable tumor, consistent 
with a pCR (Supplementary Figure 1H to be found 
online at http//informahealthcare.com/doi/abs/10.3109/
0284186X.2012.724772). She recovered well after 
surgery, but 20 months from surgery she recurred and 
died 16 months following this recurrence.   

 Discussion 

 Appendiceal neoplasms compose a rare group of 
tumors with an incidence of 0.12 cases per 1 million 
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people per year [2]. The majority of metastatic 
appendiceal adenocarcinomas are well differentiated 
mucinous adenocarcinomas that present with the 
syndrome of pseudomyxoma peritonei (PMP). The 
treatment of choice for this subset of appendiceal 
neoplasms is CRS followed by HIPEC [4 – 7]. 

 However, a not insignifi cant subset of appe ndiceal 
adenocarcinomas have poor histological differentia-
tion and demonstrate a far more aggressive biology 
with a markedly worse prognosis [3,8]. In a retro-
spective study of 106 patients with stage IV poorly 
differentiated or signet-ring cell adenocarcinoma of 
the appendix the median overall survival for patients 
was 1.8 years [9]. Given this more aggressive natural 
history, the role and benefi t from CRS and HIPEC 
is uncertain. Though, the role of systemic chemo-
therapy is controversial in patients with well differ-
entiated mucinous adenocarcinoma (PMP) [10,11], 
a recent study has suggested a benefi t from systemic 
chemotherapy in patients with poorly differentiated 
and signet ring cell appendiceal adenocarcinomas 
[9,12]. Lieu et   al. showed that front-line systemic 
chemotherapy resulted in a radiographic response 
rate of 44% and a median PFS of 6.9 months [9]. 
Powell et   al. reported a case involving a patient with 
metastatic poorly differentiated appendiceal adeno-
carcinoma who responded to FOLFOX with bevaci-
zumab [12]. In another case, a patient with signet-ring 
cell adenocarcinoma of the appendix who underwent 
an incomplete CRS, demonstrated no progression 
following six months of FOLFOX [13]. 

 Given the more aggressive behavior for this subset 
of appendiceal adenocarcinomas we have adopted a 
neoadjuvant chemotherapy approach followed by 
CRS plus HIPEC for patients who have a response, 
or in some cases, stable disease after several months 
of chemotherapy. We present four cases in which this 
approach was applied and demonstrates the potential 
activity from systemic chemotherapy, as these select 
cases showed pathological complete response at the 
time of surgery. At present, two patients have devel-
oped recurrence at 20 months following surgery, 
while the other two patients have not recurred at 
seven and 15 months. As a total of 66 stage IV poorly 
differentiated appendiceal adenocarcinomas were 
seen at our institution over this same time period, the 
four cases reported here represent a highly selected 
subset. 

 However, we believe the importance of these 
selected cases is to highlight the potential activity 
of systemic chemotherapy in this subset of appen-
diceal adenocarcinomas. Additionally we believe 
that any investigation into the role of CRS and 

HIPEC in poorly differentiated appendiceal adeno-
carcinomas should incorporate the use of neoadju-
vant chemotherapy.     
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