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Abstract 
We report elevated serum carcinoembryonic antigen (CEA) in a case of malignant 

carcinoid tumor of the appendix with liver and lung metastasis. A 55-year-old Thai man was found 
to have multiple nodules in the liver by ultrasonography. Serum CEA was 7,387.9 ng/mL (normal 
0 - 4.1 ng/mL) leading to a clinical impression of colonic carcinoma with liver metastasis. During 
the investigation, he developed acute abdomen caused by ruptured acute appendicitis. Malignant 
carcinoid tumor of the appendix, I em in diameter and located proximal to the ruptured acute 
appendicitis, was identified. The tumor cells showed trabecular or insular growth pattern, some 
nuclear pleomorphism but typically fine nuclear chromatin, frequent mitoses and focal necrosis. 
They were immunoreactive for antibody to chromogranin, neuron-specific enolase, CEA, and 
cytokeratin. Tumor metastases were discovered in the liver, right lung, mediastinal and right 
supraclavicular lymph nodes. Electron microscopic study demonstrated pleomorphic neuro­
secretory granules of the midgut type of carcinoid tumor. 
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Carcinoid tumor, the most common tumor 
of the appendix, does not metastasize frequently 
(I ,2). Only a small number of such cases have been 
reported(3,4) and it is rare for a case complicated 
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with ruptured appendicitis(5). Carcinoembryonic 
antigen (CEA), a 180,000-200,000 daltons glycopro­
tein initially found in the extract of colonic adeno­
carcinoma, has been measured in the serum and used 
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as a tumor marker for monitoring colonic cancer. 
However, the elevated serum CEA has been disco­
vered in other tumors of either epithelial or non­
epithelial types including those of gastrointestinal 
tract other than colon, breast, lung, ovary, thyroid 
and even hematologic malignancy(6). More recently, 
the immunoreactivity with antibody to CEA has 
been confirmed among the tumor cells of several 
types of aforementioned tumors. It has been reported 
in goblet cell carcinoid tumor but not in classic car­
cinoid tum orO). 

We describe here a case of malignant car­
cinoid tumor of the appendix with distant metasta­
sis. The patient was complicated by ruptured appen­
dicitis. A high level of serum CEA was detected 
during investigation and the tumor cells were 
immunoreactive for antibody (Ab) to CEA. 

CASE REPORT 
A 55-year-old obese Thai man (body weight 

of 90 Kg) presented at Siriraj Hospital, Bangkok, 
Thailand, in April 1997 with vague abdominal pain 
and constipation. He was found to have hepato­
megaly, ascites, mild jaundice, pitting edema of 
both legs, and spider nevi on the anterior chest 
wall. The clinical impression was cirrhosis of the 
liver. He had had a history of alcoholic ingestion 
for 20 years but he abstained 5 years prior to this 
illness. No history of diabetes and hypertension was 
noted. The ultrasonography of the liver demon­
strated multiple non-homogeneous echogeneic 
masses in both Jobes of the liver, indicative of liver 
metastasis. The level of serum CEA was 7,387.9 ng/ 
mL (normal 0-4.1 ng/mL) and that of serum alpha­
fetoprotein was 2.1 IU/mL (normal 0-5.3 IU/mL). 
Due to the high level of serum CEA, the most sus­
pected primary tumor was adenocarcinoma of the 
colon. The computerized tomographic (CT) scan of 
the abdomen revealed only multiple tumor nodules 
in the liver and ascites. The patient then developed 
acute abdominal pain which was caused by ruptured 
appendicitis. Due to the difficulty in distinction 
between primary and secondary peritonitis, partly 
due to the patient's obesity, his condition prior to the 
exploratory laparotomy was devastated by genera­
lized peritonitis. Appendectomy and liver biopsy 
were performed. Apart from the metastatic tumor 
in the liver and ruptured appendicitis, no tumor 
was discovered elsewhere in the abdomen. Arter the 
operation, he was placed in the intensive care unit 
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and suffered from cardiopulmonary failure. The 
chest radiograph revealed right pleural effusion and 
an ill-defined mass at the right middle lobe. Thora­
cocentesis and collection of sputum via the endotra­
cheal tube were performed. A biopsy of the left 
supraclavicular lymph node was also performed 
after it was detected following the chest radio­
graphy. The patient died on the twentieth day after 
the operation from multiple organ failure. An 
autopsy was performed. Formalin-fixed and paraf­
fin-embedded tissues were cut and stained with 
hematoxylin and eosin (H&E). Histochemical stains 
including mucicarmine, Grimelius, Masson Fontana, 
periodic acid-Schiff (PAS) and reticulin stains were 
performed. Immunoperoxidase staining using 
labeled streptavidin-biotin technique with Ab to 
chromogranin, synaptophysin, CEA, neuron-speci­
fic enolase (NSE), S- 100 protein, AE II AE3 cytoke­
ratins, and alpha-fetoprotein as primary autibody 
was performed. 

RESULTS 
The appendix showed a ruptured site 

located 3 em away from the tip. The lumen proximal 
to the rupture was markedly narrowed by the evenly 
thickened light brown wall; the diameter of the 
appendix just proximal to the ruptured site was I em. 
Microscopically, tumor cells were located beneath 
the epithelial mucosa and arranged in insular or 
trabecular growth pattern (Fig. I). The nuclei were 
round to oval with some nuclear pleomorphism. The 
nuclear chromatin was fine with inconspicuous 
nucleoli. The cytoplasm was eosinophilic, scant to 
modest in amount. No goblet cells were found. 
Mitotic figures were frequent and minute necroses 
were focally seen (Fig. 2). The tumor cells occupied 
the whole submucosa and invaded through the 
whole thickness of the appendiceal wall into the 
mesoappendix. Small tumor emboli were identified 
in some venules in the mesoappendix. The ruptured 
site of the appendix revealed suppurative appen­
dicitis without any tumor cells. The tumor cells 
contained argyrophil granules in the Grimelius stain 
but lacked argentaffin granules in the Masson Fon­
tana stain. They were negative for PAS and muci­
carmine stains. They showed immunoreactivity for 
Ab to chromogranin, NSE, CEA (Fig. 3), and AEI/ 
AE3, but they were negative for Ab to synaptophy­
sin, alpha-fetoprotein and S- 100 protein. The elec­
tron microscopic study demonstrated pleomorphic 
neurosecretory granules of the midgut type of car­
cinoid tumor (Fig. 4). 
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Fig. 1. Malignant carcinoid tumor of the appendix. 
Tumor cells are located in submucosa and 
extend into the mesoappendix. Note the 
trabecular or insular growth pattern of the 
tumor (H&E stain; original magnification 
lOx). 

Fig. 2. Malignant carcinoid tumor, characterized 
by pleomorphic nuclei, frequent mitotic 
figures, and necrosis (H&E stain; original 
magnification 400x). 

The tumor cells maintained their cytologic 
features and the insular or trabecular growth when 
presented in the biopsies of the liver and left supra­
clavicular lymph nodes. Clusters or aggregates of 
tumor cells were found in the pleural effusion and 
the sputum. 

At autopsy, liver metastasis was confirmed 
(Fig. 5). Multiple tumor nodules were found in the 
right lung varying from peribronchial to subpleural 
locations. Lymphatic and vascular invasion by the 

Fig. 3. Immunoreactivity to CEA in the tumor 
cells (original magnification lOOx). 

Fig. 4. Pleomorphic neurosecretory granules of 
midgut type in carcinoid tumor (original 
magnification 46,200x). 

tumor was noted. The right pleural cavity contained 
serosanguinous effusion and pleural thickening with 
tumor nodules. Hilar and mediastinal lymph nodes 
were enlarged due to metastatic tumors. The heart 
showed no valvular or abnormal lesions. 

DISCUSSION 
The present case is unusual for a carcinoid 

tumor of the appendix. Most of the appendiceal 
carcinoids are less than 2 em in diameter and often 
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Fig. 5. Multiple tumor nodules in the liver demonstrated by CT scan (A) and gross examination at 
autopsy (B). 

found as an incidental finding in the appendec­
tomy specimenC1,2). They rarely metastasize except 
for those larger than 2 em in diameter. In the pre­
sent case, the tumor was only I em in diameter. 
The aggressiveness was, however, demonstrated by 
invasion into the mesoappendix, tumor emboliza­
tion, and nuclear pleomorphism of the tumor similar 
to that described in atypical carcinoid of the lung. 
One might consider the possibility of primary 
atypical carcinoid of the lung with metastasis to the 
liver and the appendix due to the cytologic findings 
and the presence of argyrophil granules but lack of 
argentaffin granules. The positivity of immunoreac­
tivity for chromogranin is suggestive of neuroendo­
crine tumor. However, the pleomorphic neurosecre­
tory granules in the tumor indicative of a midgut 
type of carcinoid(8) and the typical submucosal 
growth of the tumor in the appendix confirmed that 
the tumor first arose in the appendix. Neurosecre­
tory granules in the fore- and hind-gut types of car­
cinoid are round . Besides metastasis, this case was 
complicated by ruptured acute appendicitis, pro­
bably caused by the tumor located proximal to the 
ruptured site producing obstruction of the appen­
dix(2). 

The high level of serum CEA (7,387.9 ng/ 
mL) in the present case is another unusual finding. 
The clinical impression prior to a definite patholo­
gic diagnosis was colorectal carcinoma with meta­
stasis to the liver. Due to a large tumor volume in 
the liver and the immunoreactivity for Ab to CEA 
among the tumor cells, it is conceivable that the 

tumor could produce and release CEA into the 
circulation. Arai et al reported a bronchial carcinoid 
tumor with a high level of serum CEA (528.6 ng/ 
mL) and histologically strong immunoreactivity to 
CEA among the tumor cells(9). They concluded 
that the tumor can produce CEA. Since the use of 
CEA as a tumor marker in monitoring colorectal 
carcinoma, a number of tumors with immunoreacti­
vity for Ab to CEA have been described including 
lung carcinoma of both small cell and non-small 
cell types, gastrointestinal carcinomas other than 
colorectal carcinomas, breast cancer, ovarian cancer, 
medullary carcinoma of thyroid, leukemia and lym­
phoma. Goblet cell carcinoid tumor or adenocarci­
noid tumor has been described to demonstrate such 
an immunoreactivity, however, the immunoreacti­
vity is localized to the goblet cells . Nevertheless, 
up to 26 per cent of classical carcinoid tumor were 
found to have immunoreactivity for Ab to CEA( I 0). 

In summary , we presented a case of malig­
nant carcinoid tumor of the appendix with unusual 
manifestations including distant metastasis (despite 
its small size), a high level of serum CEA (mislead­
ing to the clinical impression of colorectal carci­
noma), and ruptured acute appendicitis as a com­
plication . A thorough examination of the appendix 
was crucial for a definite diagnosis in this case 
especially the histologic examination of the grossly 
normal portion proximal to the ruptured site of acute 
appendicitis. Paraffin section immunoperoxidase 
study demonstrated the immunoreactivity for anti-
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body to CEA among the tumor cells, allowing us to 
establish the relationship between the tumor and 
the high level of serum CEA. Electron microscopic 
finding of pleomorphic neurosecretory granules 
confirmed primary carcinoid tumor of the appen­
dix. 

ACKNOWLEDGEMENTS 
The authors thank Vicha Sookpatdhee and 

Chiyuth Buawatana for the photographic assistance 
and Kanittar Srisook, Jomkwan Autthaphote and 
Jiranun Sangsakul for performing paraffin section 
immunoperoxidase. 

(Received for publication on May 7, 1998) 

REFERENCES 
1. Roggo A, Wood WC, Ottinger LW. Carcinoid 

tumors of the appendix. Ann Surg 1993; 217: 
385-90. 

2. Williams RA. Tumors of the appendix. In: William 
RA, ed. Pathology of the appendix and its surgi-
cal treatment. London: Chapman & Hall, 1994: 
90-7. 

3. Hood IC, Jones BA, Watts JC. Mucinous carcinoid 
tumor of the appendix presenting as bilateral ova-
rian tumor. Arch Pathol Lab Med 1986; 110: 336-
40. 

4. Bake M, Jorgensen LJ. Adenocarcinoid of the ap-
pendix presenting with metastases to the liver. Dis 
Colon Rectum 1987; 30:112-5. 

5. White MS. Malignant carcinoid tumor of the appen-
dix. Inter Surg 1967; 47: 328-35. 

6. Klee GG, GO VLW. Carcinoembryonic antigen 
and its role in clinical practice. In: Ghosh BC, 
Ghosh L, ed. Tumor markers and tumor asso-

7. 

8. 

9. 

10. 

ciated antigens. New York: McGraw-Hill, 1987: 
22-43. 
Burke AP, Sobin LH, Federspiel BH, Shekitka 
KM. Appendiceal carcinoids: correlation of histo­
logy and immunohistochemistry. Mod Pathol 
1989; 2: 630-7. 
Erlandson RA. Diagnostic transmission electron 
microscopy of tumors: with clinicopathological, 
immunohistochemical, and cytogenetic correla­
tions. New York: Raven Press, 1994: 307-12. 
Arai T, Imamura F, Makamura S, Horai T. A bron­
chial carcinoid tumor in a patient with a high level 
of serum carcinoembryonic antigen. Nippon 
Kyobu Shikkan Gakkai Zasshi 1995; 33: 1146-9. 
Moyana TN, Xiang J. Expression of tumor-asso­
ciated polymorphic epithelial mucin and carci­
noembryonic antigen in gastrointestinal carcinoid 
tumors. Implications for immunodiagnosis and 
immunotherapy. Cancer 1995; 75: 2836-43. 



102 P. PANOMREONGSAK et al. J Med Assoc Thai January 2000 

.I .. :. .. - ... lh "':o~ I 1-1.... .I L 1Jfl~fl0fll11r~1Jfl !Jflllf1Jfl11!J LL 1~lfl!l'Q "'Jl~'VI~n11LL V,1n1~~1!J u~1.J LL~~uflfl: 

11tJ~11J~U1!Jl1;j~11!J-Ail1~itJfilLfl t 1J~1Lftflllf~ 

- - - #' * 41111 - 4' - * NfJ!fJJI 'f'l!WfiJ"lflJlJrJ, w.u. , m~tnwuu mnm~, I"U-1. , 

o, YlulJI f"TmJ1hi6T'i~F[ w. v. **, wunfwl1 ;~FfN1tfimil, w.u. **, " . 
' - *** .1 - ~a- .1,;r *** '('-i'W~ ?iN?IlJ'lf, 'W.IJ. , u5::!N5! Nrt~Uut/, 'W.!J. 

"iltJ~l\.l"i:::~ul'nfFIT ULD).ItJ1Lm11'1Ufl\.I~L"'l\.l (oafim) 1 uoa1).1~~1 UL dD~flnl'llffluDtJI1i'lf\i\il"llrJLL W!lfl~ 1~~~~~ 
u vdm:::"'lltJ 1 tJ.yj~uu~:::tlD\il'l1,j~"iltJ rJthv'lflv 1l1vmtJ 55 tJ tJnlil"il"'ll'ltJ-lliinDu1u~u'11~ltJnDutliltJD~\il"ll'lfllu 

"i:::~u oafiLD1uoa1).1~~ 7,387.9 ulLun1WLiil'B'~Iil'i (tln~ 0- 4.1 \.11Lun1).1/Liil'B'i\lil'i) vn1'11&~NtJllLUU).I:::L~~1uin1il'l1qj 

~~u l'41m:::"'lltJ).Ilyj~tJ "i:::'l1ll~nl"ifltJI'i'u rJtb VLiililfllnl"iUllill'iflWQtltJl'l~U"'llnm'iLLiiln'!lfl~ 1~~~DnLtltJLUtJtJW ~u 
nl'ilil"il"'ll1l~WtJlOil1tJlWtJLUD~flnl'llfftuDtJI1i'lfulilfltJU'i~'!lfl~1~~'!J\.Il\ilL~\.I~.h~urfmm 1 L'lf\.I~L).I\il'i L'l1~fllilfl'ifltJLLiiln 
'!Jfl~1~~DnL&tJ L'lf~~LUD~flnL~tJ~~lLUUUtn'I11Dn~).ILfin"] iJ'!JUl\il'!JD~\ilLI'l~tJ&Uiilnlih~nuul~L\iltJilLI'l'i).ll~U~:::LiitJiil 
l'ltJnl"iU u~~lUfltJU~:::'11Vfl).ILdfl\illtJ 1 ic.J~tllnliiflnTHifl).l&l'l1i'tJ Ll'l"i L).!Un"i\i\.1 fit ULC'ltl~lL l'll:::liim'lf~~tl"i:::&ll1 oasm 

uC'l:::'lfv LlilLI'lfl"il~u wum"iLL V41m:::"'lltJ'llfl~L dD~Dn1u~u tlDiil'liW!Ill \iltJ).I1h '11~D~1u'llD~nC'll~DnLLC'l::: 1-..,tlC'lTil 

nl"i\il"il"'lliiltJmfD~'jC'll'l"i"ii'TUDLMllil"iDUWtJUl L "i;al'l~\ilD~LLn"it:~'ll\.ll\illiil~1 LLtl\il~~n~ru:::~lL l'll:::'!JD~L ifD~Dnl'llfAUDtJvl 
'!lm~l1~~lunC'll~ 

L'Wi'UM" 'W'U~L,<Ifll'n~ U.ll::fiCII:: 

ttfi'Hifl!IL 'Hflm<lu. 'W'rlrf "t 2000; 83: 97-1 02 

• 11lf'll'!l'lWtJl0l'YltJl, 

mf'l'i'!l'lilltj"lml'l~n{ 

11lf'll'll'li'lC'l~ml'!~n{ f'JnJ:::U.W'Yl~Ffll'!in{m"ll'!I'W~llJlC'l, l-1'11ll'Yltll<i'~l-li1YIC'l, n1~L'Y1W '1 10700 




