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Cancer of Other Origin

Ben Davidson, Claire Michael, and Pınar Fırat

�Introduction

The list of malignant tumors that may affect the serosal 
cavities in the form of malignant effusions is essentially as 
long as the list of existing cancers, as almost any type of 
malignancy has been described at this anatomic site. There 
are, however, considerable variations in terms of incidence 
that must be taken into account. The previous chapters in 
this section focused on five of the more commonly diag-
nosed entities in effusion diagnosis—breast, lung, and 
ovarian carcinoma, malignant mesothelioma, and hemato-
logical cancers. The frequency with which one may diag-
nose any of the remaining cancers depends on the type of 
institution and diagnostic service one works in, as well as 
on geographic factors. Nevertheless, the most frequently 
encountered tumors among those discussed in this chapter 
are undoubtedly those originating from the gastrointestinal 
tract, followed by metastases from uterine (endometrial 
and cervical) carcinomas, with the remaining entities rang-
ing from infrequent to exceedingly rare. It should be noted 
that papers cited in this chapter are limited to those in 
which unequivocal presence of tumor cells has been docu-
mented in the effusion based on cytological evaluation. 
Reports in which effusions have been described as “malig-

nant” based on the fact that the patient had documented 
metastasis to the same anatomic compartment that has 
been diagnosed in biopsy material have not been included 
in this discussion.

�Gastrointestinal Cancers

The most common gastrointestinal organs of origin for 
metastases in effusions are the stomach, pancreas, liver, 
colon and rectum, and esophagus. In addition, dissemination 
from a primary in the appendix, and less frequently from a 
colonic, ovarian, or other origin, in the form of pseudomyx-
oma peritonei deserves discussion, as it represents a distinct 
clinical entity.

The clinical and morphological characteristics of these 
tumors will be discussed separately, followed by a joint dis-
cussion on their immunohistochemical profile and the dif-
ferential diagnosis, as several markers are expressed by the 
majority or all of these cancers.

�Gastric Carcinoma

Globally, gastric cancer, constituting predominantly of ade-
nocarcinoma, is the fourth and fifth most commonly diag-
nosed cancer in men and women, respectively, and ranks 
third and fifth in cancer-associated mortality in the two gen-
ders, making it a major health problem [1]. Considerable 
geographic variation exists, with highest disease incidence in 
Eastern Europe, Asia, and Central and South America [2]. 
Helicobacter pylori is a major causative agent. Mass screen-
ing for gastric cancer in Japan and South Korea has led to 
detection of smaller tumors at an earlier disease stage, result-
ing in improved survival. However, screening has not been 
implemented in the majority of countries, resulting fre-
quently in late diagnosis, with 5-year survival at 25–30% for 
all stages [2]. Malignant ascites is present in 10% of gastric 
cancer patients and is associated with poor outcome [3].
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Surgery at early stage remains the only curative approach. 
However, treatment is multidisciplinary, with combination of 
surgery with chemotherapy or chemoradiotherapy in patients 
with resectable disease or the use of the latter modalities in 
the non-resectable setting. Intraabdominal chemotherapy has 
been assessed as therapeutic modality, with generally 
disappointing results. Targeted therapy using trastuzumab is 
used in patients with HER2-overexpressing tumors, and sev-
eral other therapeutic targets are currently being assessed in 
clinical trials [2]. Analysis of 72 patient-matched primary 
and metastatic gastric carcinomas, including 15 effusions, 
showed good agreement with respect to HER2 status by both 
FISH (98.5%) and IHC (94.9%) [4]. The feasibility of assess-
ing HER2 status in effusion specimens was confirmed in a 
more recent study of 46 gastric carcinoma effusions [5].

Gastric carcinoma effusions are often highly cellular 
(Fig. 7.1a). Tumor cells in effusions most often originate 
from diffuse infiltrating carcinomas and consequently 
tend to disseminate in the form of single cells (Fig. 7.1b, 
c), although more cohesive groups, occasionally with aci-
nar form, may be seen (Fig. 7.1d). Tumor cells have vari-
able size but are generally medium-sized, with high n/c 
ratio, markedly atypical nuclei with coarse chromatin, and 
conspicuous nucleoli (Fig. 7.1e, f). Signet ring morphol-
ogy is common and intracytoplasmic vacuoles are easily 
detected (Fig. 7.1e–g). Binucleate or multinucleate cells 
may be seen (Fig. 7.1h). Mitotic figures are easily found 
(Fig. 7.1g, i).

Cells that have spread from gastric carcinomas of intesti-
nal type tend to be more cylindrical and less atypical and 
form more cohesive groups [6].

�Pancreatic Carcinoma

Pancreatic cancer,  predominantly adenocarcinoma, is a 
highly lethal malignancy which is more prevalent in devel-
oped countries, in which it is the ninth and eighth most com-
monly diagnosed cancer in men and women, respectively. 
The aggressiveness of pancreatic cancer is clearly reflected 
in the fact that it ranks fifth and fourth in cancer-associated 
mortality in the two genders, with 5-year survival for all 
stages at 8%. The disease is predicted to become the second 
most common cancer by 2030 [1, 7].

Pancreatic cancer usually presents as locally advanced or 
metastatic disease, with only 15–20% of patients deemed eli-
gible for upfront surgery [8]. For the remaining patients, che-
motherapy is the mainstay of treatment. However, few patients 
achieve long-term survival, and data from trials applying tar-
geted therapy have generally been disappointing to date [7].

Individuals with family history of pancreatic cancer are at 
increased risk of developing the disease, as are those with 
genetic syndromes, including hereditary pancreatitis, famil-

ial atypical mole and multiple melanoma,  Peutz-Jeghers 
syndrome, Lynch syndrome, and Li-Fraumeni syndrome, as 
well as those carrying BRCA mutations [9]. Effective screen-
ing is unavailable to date [9, 10].

The presence of malignant ascites, either at diagnosis or 
at new onset, is associated with extremely poor survival [11–
13]. In a recent study of 180 patients, median survival after 
development of ascites was 1.8  months [14]. Therapeutic 
approaches that have been considered in this setting are 
administration of paclitaxel after failed treatment with gem-
citabine, the drug of choice in treating pancreatic cancer 
[15], and combined regimen of 5-FU and cisplatin [16], the 
latter with disappointing results.

Warshaw analyzed peritoneal washings from 40 patients 
diagnosed with pancreatic carcinoma of the head (n = 35) or 
body (=5). Tumor cells were found in 12 cases (30%), and 
their presence was associated with the presence of non-
resectable tumors and shorter survival [17]. In contrast, only 
three positive specimens were found in analysis of peritoneal 
washings and ascites specimens from 36 patients with 
biopsy-proven pancreatic carcinoma, all three from patients 
with peritoneal carcinomatosis [18].

The morphology of pancreatic carcinoma in effusions 
depends on the histological type of the primary tumor (serous 
vs. mucinous) and the degree of differentiation. Di Bonito 
et al. studied 26 effusions from 20 patients with pancreatic 
carcinoma of ductal type, of which 18 were peritoneal and 8 
pleural. The authors found Indian file formation with nuclear 
molding to be the most prominent morphological feature. 
Other non-specific features included eccentric hyperchro-
matic nuclei, abundant vacuolated cytoplasm, and a reactive 
background [19].

Spieler and Gloor describe two types of cells in well-
differentiated pancreatic and biliary duct carcinoma-small 
cylindrical cells forming smooth, round, or papilliform clus-
ters and larger cells with abundant vacuolated cytoplasm. 
Less differentiated cells were difficult to distinguish from 
adenocarcinomas of other origin [6].

Cases seen by the authors of this chapter encompass a 
fairly wide morphological spectrum. Pancreatic carcinoma 
cells may form papillary groups that are indistinguishable 
from serous carcinoma of the ovary or peritoneum (Fig. 7.2a–
c). Vacuolization may be prominent (Fig. 7.2a, d), occasion-
ally encroaching on the nucleus (Fig. 7.2e). Acinar structures 
may be seen, with nuclear molding (Fig.  7.2f), as well as 
nondescript groups of various size (Fig. 7.2g, h). Cells have 
variable n/c ratio and degree of atypia, but the latter may be 
pronounced (Fig. 7.2i), occasionally with the formation of 
giant cells, both mononucleated and multinucleated 
(Fig.  7.2j, k). Tumors with dissociated cells, occasionally 
with intracytoplasmic vacuoles, which are indistinguishable 
from gastric carcinoma or lobular breast carcinoma, may be 
seen (Fig. 7.2m).
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Fig. 7.1  Gastric carcinoma: (a) highly cellular specimen with dissoci-
ated tumor cells; (b and c), matched effusion (b) and gastric resection 
(c) from a patient with adenocarcinoma of the diffuse infiltrating type; 

(d) cohesive cell group; (e and f) prominent atypia; (g) signet ring cells; 
(h) binucleation; (i) mitosis. (a) MGG/Diff-Quik; (b) H&E; (c–i) PAP
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�Colon Carcinoma, Tumors of the Appendix, 
and Pseudomyxoma Peritonei

Colorectal cancer (CRC), constituting for all practical pur-
poses of adenocarcinomas, is the third most common malig-
nancy in men worldwide, ranking second in women. It is the 
fourth and third most common cause of cancer-associated 
deaths in the two genders [1]. Unlike gastric and pancreatic 
cancer, effective screening available for this disease has led 
to reduced mortality. Metastatic disease in treated by chemo-
therapy, to which in recent years targeted therapy has been 
added, predominantly aimed at inhibition of epidermal 

growth factor receptor (EGFR) and vascular endothelial 
growth factor (VEGF) [20].

Colon carcinoma may occasionally be found in effusion 
specimens, most frequently in the peritoneal cavity. Tumor 
cells are usually columnar and large, forming glandular, 
acinar, or papillary structures (Fig.  7.3a–d), but may be 
smaller and in more tightly arranged groups (Fig.  7.3e). 
Intracytoplasmic mucous vacuoles of various size may be 
evident (Fig. 7.3f–h). Nuclear palisading, nuclear membrane 
irregularities with indentations and lobulations, and apical 
cytoplasmic densities have been described as characteristic 
for adenocarcinomas of colonic origin [6, 21]. As in other 
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Fig. 7.1  (continued)
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Fig. 7.2  Pancreatic carcinoma: (a–c) papillary groups; (d, e) vacuo-
lated cells; (f) acinar groups; (g) small cohesive group; (h) tumor show-
ing both dissociated cells and cohesive groups; (i) pronounced atypia; 

(j, k) pleomorphic cells; (l) dissociated poorly differentiated carcinoma. 
(a, b, d, f) PAP; (c, j) H&E; (e, g–i, k, l) MGG/Diff-Quik
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Fig. 7.2  (continued)
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gastrointestinal tumors, pleomorphic cells, signet ring mor-
phology, or dissociated poorly differentiated cells may be 
encountered in less differentiated tumors (Fig. 7.3f–j).

Pseudomyxoma peritonei (PMP) is characterized by the pres-
ence of mucinous ascites and diffuse peritoneal involvement in 
the form of mucin-containing nodules of variable size. While 
some foci may contain only mucin and host cells (fibroblasts, 
mesothelial cells, leukocytes), the majority contain neoplastic 
mucinous epithelium with a variable degree of atypia. The pri-
mary tumor is localized in the appendix in the majority of cases, 
although dissemination from other primary sites, mainly the 
ovary and colon, is occasionally seen. Ronnett et al. divided these 
cases into diffuse peritoneal adenomucinosis (DPAM) and peri-
toneal mucinous carcinomatosis (PMCA) based on the diagnosis 
of the primary appendiceal tumor (adenoma vs. carcinoma) and 
the abundance of epithelial elements, degree of atypia, and 
mitotic activity in the peritoneal lesions [22]. Differences in sur-
vival between these two groups were seen in this report, as well 
as in subsequent studies [22, 23]. New guidelines for classifica-
tion and reporting of this tumor were recently published [24]. 
Among the changes in this document, low-grade and high-grade 
mucinous carcinoma peritonei were accepted as alternatives to 
the adenomucinosis and carcinomatosis terms, respectively, and 
PMP was defined as malignant disease [24].

In the largest study of cytological specimens to date, 
Jackson et  al. reviewed 67 peritoneal washing specimens 
from PMP patients [25]. Epithelial elements were found in 63 
specimens, whereas the remaining 4 contained only mucin. 
Good agreement was seen between the histological and cyto-
logical specimens in differentiating DPAM from PMCA.

In the Jackson series, tumor cells in DPAM cases were char-
acterized by cohesive clusters or monolayered (honeycomb) 
sheets of cells with discrete cell borders; uniform small, round 
nuclei with smooth nuclear membranes and inconspicuous 
nucleoli; and absence of mitotic figures and single tumor cells. In 
PMCA specimens, tumor cells were found as single cells, small 
three-dimensional clusters, or irregular sheets. Cells were 
enlarged and had overlapping nuclei with irregular nuclear mem-
branes, irregular chromatin, and variably sized nucleoli. Signet 
ring cells and mitotic figures were occasionally found [25].

In a recent report, tumor cells were found in cytological 
specimens from 18/21 patients, and the presence of higher 
cellularity was associated with more aggressive disease [26]. 
A PMP specimen from one of the authors’ archive is shown 
in Fig. 7.3k.

A more rare diagnosis is the finding of a goblet cell carci-
noid (adenocarcinoid) in effusion specimens. Only isolated 

reports of this entity have been published in the literature 
[27–31], and one of the authors diagnosed an additional 
specimen in a pleural effusion. These are aggressive tumors 
which combine the morphological features and immunohis-
tochemical profile of carcinoid and mucinous carcinoma. 
Wojcik and Selvaggi observed clusters of uniform small cells 
containing nuclei with finely granular chromatin, small 
prominent nucleoli, and scant cytoplasm admixed with sig-
net ring cells [27]. Others observed coarse hyperchromasia 
and nuclear overlap and molding [28] or the additional pres-
ence of larger cells with abundant granular cytoplasm, bean-
shaped to round nuclei, and prominent eosinophilic nucleoli. 
Gland-like formations were found, some with eosinophilic 
material [29]. A tumor with predominant signet ring cell 
morphology and aggressive clinical behavior was recently 
described [31]. Our specimen consisted of cohesive groups 
of variable size, with cells that had vacuolated and eosino-
philic cytoplasm, nuclei with relatively little atypia, but with 
rather conspicuous nucleoli (Fig. 7.3l, m).

Rare reports of dissemination from other non-pulmonary 
neuroendocrine tumors have been published, including 
metastasis from a thymic carcinoid in pleural effusion [32] 
and positive peritoneal cytology from two patients with non-
functioning pancreatic endocrine tumors and one with ileal 
carcinoid [33]. In the latter paper, the cytological features 
were not described.

�Hepatocellular Carcinoma (HCC)

HCC is the sixth most common and ranks third as cause of 
death worldwide, with more than 700,000 cases diagnosed in 
2008. Considerable geographic variation exists, with the 
majority of cases diagnosed in Asia or in sub-Saharan Africa. 
Etiological factors include infection with hepatitis B and C 
viruses, alcoholism, and aflatoxin B1 exposure, as well as 
diabetes. HCC is a highly aggressive cancer developing most 
frequently in the context of pre-existing cirrhosis. Prognosis 
is extremely poor, especially in the presence of extrahepatic 
disease, and has not been significantly improved by chemo-
therapy. However, follow-up of individuals at risk by ultraso-
nography allows for diagnosis at earlier stages, in which 
surgery may be curative. Sorafenib, inhibitor of Raf kinase 
and receptor tyrosine kinases, has been shown to prolong 
survival in advanced disease [34].

The diagnostic yield of ascites from patients with liver 
disease was shown to be low.
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Fig. 7.3  Colon carcinoma: (a–e) glandular, acinar, papillary, or tight 
groups; (f–h) vacuolated cells; (i) pronounced atypia; (j) dissociated 
poorly differentiated carcinoma; (k) pseudomyxoma peritonei with 

copious mucin; (l, m) goblet cell carcinoid showing papillary group (l) 
and vacuolated cells with neuroendocrine features (m). (a–f, j, l) pap; 
(g, i, k) MGG/Diff-Quik; (h, m) H&E
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Analysis of 167 specimens from 133 patients, including 
17 with suspected HCC and 2  in which this diagnosis was 
previously made, resulted in no positive specimens [35].

Falconieri et al. reviewed smears from 106 patients with 
autopsy-proven HCC, of which 11 were positive. These 
had variable cellularity, with round or linear aggregates of 
polygonal cells with hyperchromatic or vesicular nuclei and 
inconspicuous nucleoli. Reactive changes were frequent [36]. 
Other authors noted a more frequent presence of neutrophils 
in the absence of superinfection in HCC ascites compared to 
specimens from patients with cirrhosis [37]. Two cases of sar-
comatous HCC were reported [38]. Metastasis from a poorly 
differentiated HCC was diagnosed by one of the authors. In 
this effusion, the tumor consisted of large, highly atypical 
cells with irregular nuclear contours. Cells had variable n/c 
ratio, chromatin texture, and nucleolar size (Fig. 7.4a–d).

A case of cholangiocarcinoma effusion consisting of 
tumor cells with high n/c ratio, large nucleoli, and intracyto-
plasmic vacuoles, lying singly or in small groups, is shown 
in Fig.  7.4e, f. Another specimen, with immunostains, is 
shown in Fig. 7.4g–j.

A case of hepatoblastoma, the most common malignant 
liver tumor in children, was recently diagnosed by one of the 
authors. Tumor cells had epithelial morphology and nuclei 
with coarse chromatin and prominent nucleoli and was posi-
tive for Hep-Par1 (Fig. 7.4k–m).

�Esophageal Carcinoma

Esophageal cancer, another highly aggressive gastrointesti-
nal cancer, ranks as the ninth most common and sixth cause 
of death worldwide. Squamous cell carcinoma, which 
affects primarily the upper and middle two-thirds of the 
esophagus, is the most common histological type world-

wide, whereas adenocarcinoma, which affects the middle 
and distal two-thirds of the organ, is the most common one 
in the USA and Europe. The proportion of the latter has 
been on the rise in recent years. Both entities are more 
common in men. Squamous cell carcinomas are strongly 
related to environmental factors, including smoking, alco-
hol consumption, exposure to very hot beverages, nitrosa-
mines, and vitamin and mineral deficiency. Consumption of 
red meat increases disease risk, while fruit and vegetables 
have a protective effect. Adenocarcinomas are strongly 
related to gastroesophageal reflux and the presence of 
Barrett’s esophagus, as well as to obesity, whereas con-
sumption of fruit and vegetables and Helicobacter pylori 
infection are protective [39].

Malignant effusions due to metastatic esophageal carci-
noma are infrequent. In a series of 85 patients with malignant 
pleural effusion, only 1 patient had a primary tumor of the 
esophagus [40].

Renshaw et al. reviewed 70 effusion specimens from 45 
patients with biopsy-proven esophageal carcinoma [41]. 
Only 1 of 17 specimens from patients with squamous cell 
carcinoma contained tumor cells, compared to 21 of 53 effu-
sions from adenocarcinoma cases. The latter were morpho-
logically similar to adenocarcinomas of other origin, 
although some specimens were hypocellular, with few carci-
noma cells.

The morphology of esophageal adenocarcinoma in effu-
sions is as variable as it is in metastases from other organs. 
Cells may form cohesive groups with cells having irregu-
lar nuclei with vesicular chromatin and prominent nucle-
oli (Fig.  7.5a). Larger, more dissociated cells with mucin 
vacuoles of variable size may be seen (Fig.  7.5b), as well 
as areas with extracellular mucin (Fig.  7.5c). The primary 
tumor in this case was a well-differentiated adenocarcinoma 
(Fig.  7.5d). Other specimens consist of small cell groups 
or dissociated cells with high n/c ratio and very prominent 
nucleoli (Fig. 7.5e, f).

The squamous cell carcinoma case described by Renshaw 
had only three malignant cell groups, in which tumor cells 
had scant eosinophilic cytoplasm, high n/c ratio, and large 
hyperchromatic and irregular nuclei [41].

�Differential Diagnosis

The majority of metastatic adenocarcinomas of gastrointesti-
nal origin present with easily identifiable malignant cells, 
making the possibility of a reactive effusion improbable, 
whereas a minority contain fewer tumor cells. Notably, reac-
tive mesothelial cells in several conditions related to gastro-
intestinal malignancy, such as cirrhosis, may be extremely 
atypical, as are mesothelial cells exposed to chemotherapy 
and radiation. The previously discussed guidelines related to 

m

Fig. 7.3  (continued)
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Fig. 7.4  Liver carcinoma: (a–d) hepatocellular carcinoma. Large and 
overtly atypical cells, lying singly or in small groups, with variable 
amount of lacy, occasionally vacuolated cytoplasm, some with very 
high n/c ratio. (e–j) cholangiocarcinoma, consisting of smaller cells 
with intracytoplasmic vacuoles pushing the nuclei. The latter are a clue 

for the true nature of the cells, despite the presence of doublets that may 
mimic mesothelial cells (f). (a–g) PAP; (h) MGG/Diff-Quik; (i) 
Ber-EP4; (j) B72.3. (k–m) hepatoblastoma. Tumor cells have epithelial 
morphology and nuclei with coarse chromatin and prominent nucleoli. 
(k) PAP; (l) H&E; (m) Hep-Par1
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Fig. 7.4  (continued)
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identification of foreign cell population and pattern recogni-
tion apply to the diagnosis of these tumors in the same man-
ner they are relevant for the diagnosis of other metastases. 
The immunohistochemical panels used for diagnosing effu-
sions as adenocarcinoma are presented in the Appendix of 
Part I. Mucin stains may also be helpful (Fig. 7.6a).

Well- and moderately differentiated tumors that are rec-
ognized as adenocarcinoma need to be differentiated from 
metastases from other organs, primarily from gastrointes-
tinal tumors of other origin, as well as lung, breast, and 
ovarian carcinoma. Poorly differentiated tumors, espe-
cially with single-lying tumor cells, must be differentiated 
from any malignant tumor, including carcinoma, mesothe-
lioma, hematological malignancies, germ cell or stromal 
sex-cord tumors of the ovary, sarcoma, and melanoma. The 
choice of immunohistochemical panel should be directly 
influenced by the likelihood that a given tumor is not an 
adenocarcinoma. Markers expressed by tumors of gastro-
intestinal origin are CDX-2, Villin, CEA, and mucins 

(Fig. 7.6b–e), as well as SATB2 in colon carcinoma. None 
of these is entirely specific, although strong expression of 
CDX-2 in the nuclei of all tumor cells is strongly sugges-
tive of gastrointestinal origin. These markers are addition-
ally poorly informative with respect to which organ along 
the gastrointestinal tract is the primary tumor site, as 
esophageal, gastric, pancreatic, and intestinal tumors have 
overlapping expression profiles. CK7/CK20 immunostain-
ing may aid in localizing the primary tumor to the colon, 
as the majority of colonic adenocarcinomas are CK7-
negative and CK20-positive (Fig. 7.6f). However, gastric, 
pancreatic, biliary, and esophageal carcinomas, as well as 
ovarian mucinous carcinomas, may have similar profile, 
with diffuse CK7 expression and focal or negative CK20 
expression. HCC presents a distinct entity, as it expresses 
tumor markers shared by few other cancers, such as α-feto 
protein, glypican-3, Hep-Par1, and arginase-1 (see also 
Chap. 12). The above-discussed hepatoblastoma similarly 
expressed Hep-Par1 (Fig. 7.4m).

m
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Fig. 7.4  (continued)
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Fig. 7.5  Esophageal carcinoma: (a) cohesive group; (b) single cells of 
variable size, some vacuolated; (c) mucin with embedded tumor cells; 
(d) the primary well-differentiated esophageal adenocarcinoma; (e) 

carcinoma cells with pronounced atypia; (f) dissociated poorly differen-
tiated carcinoma. (a–c, e) PAP; (d) H&E; (f) Diff-Quik
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Fig. 7.6  Histochemistry and immunohistochemistry in gastrointestinal 
cancers: (a) alcian blue stain in goblet cell carcinoid; (b) CEA in gastric 
carcinoma; (c) CDX-2 in esophageal adenocarcinoma; (d) MUC5AC in 

gastric carcinoma; (e) MUC2  in esophageal carcinoma; (f) CK20  in 
colon carcinoma
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Negative markers that may be helpful in excluding gas-
trointestinal origin are lung carcinoma markers, including 
TTF-1, surfactant, and Napsin A; breast carcinoma markers 
such as GATA3, AP-15 (GCDFP-15), and mammaglobin; 
female genital carcinoma markers, including PAX8, WT-1, 
and Napsin A; renal cell carcinoma markers such as PAX8, 
RCC, and CA IX; and urothelial carcinoma markers such 
as GATA3 and Uro-II (see other chapters and Appendix in 
this section). Staining for hormone receptors may be help-
ful but should be interpreted cautiously, as some non-gyne-
cologic tumors may express estrogen or progesterone 
receptor.

The rare squamous cell carcinomas of esophageal origin 
in effusion need to be differentiated from the more common 
tumors of pulmonary origin and rare metastases from head 
and neck and uterine cervix carcinoma. Relevant clinical 
information is usually available in such cases.

�Carcinomas of the Uterine Cervix and Corpus

Uterine cervix and uterine corpus cancer, consisting predom-
inantly of carcinomas, are both common, ranking fourth and 
sixth in incidence in women worldwide. However, whereas 
cervical cancer is the fourth in causing cancer-related deaths, 
uterine corpus is not among the ten most common causes of 
cancer mortality globally and ranks tenth in developed coun-
tries [1]. This difference reflects both geographic variation 
and the biology and clinical behavior of these tumors. 
Cervical cancer is more common in developing countries, 
where both screening and treatment are sub-optimal, whereas 
uterine corpus cancer more often affects women in develop-
ing countries, where access to medical treatment is better 
[1]. Additionally, most uterine corpus carcinomas are diag-
nosed at earlier stage and consist of grade 1–2 endometrioid 
carcinomas, tumors that are less aggressive compared to car-
cinomas in other organs.

Metastatic spread from carcinoma of the uterine corpus or 
cervix to the serosal cavities is less common than in ovarian 
carcinoma, but is by no means a rare event, especially in the 
former cancer. Tumors of both origins are most frequently 
diagnosed in peritoneal effusions or washings, but dissemi-
nation to the pleural, and less frequently to the pericardial 
cavity, has been reported [42–51]. A case of metastatic cervi-
cal squamous cell carcinoma in a pericardial effusion was 
seen by one of the authors (Fig. 7.7a–c).

The vast majority of adenocarcinomas of the uterine cor-
pus that are diagnosed in effusions originate from type II 
tumors, i.e., serous, clear cell, or poorly differentiated (grade 
3) endometrioid carcinomas, although metastasis from 
type I carcinomas infrequently occurs. These tumors are 
morphologically impossible to differentiate from their coun-
terparts of ovarian origin (see Part I, Chap. 3) (Fig. 7.7d-g).

Metastasis from cervical carcinoma more frequently orig-
inates from adenocarcinomas. The morphology of these 
tumors is usually nondescript and does not differ from that of 
other adenocarcinomas in effusions (Fig.  7.7h, i). Clinical 
data are therefore central to establishing the cervix as site of 
origin. Immunohistochemistry may be helpful, as discussed 
below.

Squamous cell carcinomas of cervical origin similarly 
resemble their counterparts in other organs (Fig.  7.7j–l). 
They may be of keratinizing or non-keratinizing type. Single 
cells or clusters of variable size are seen, as well as intercel-
lular windows and cell-within-cell arrangement that may 
cause confusion with reactive mesothelial cells [42].

Rare reports describing the presence of other types of cer-
vical carcinoma in effusions have been published. Metastasis 
from a mesonephric carcinoma in pleural effusion was 
reported [52]. Two cases of small cell neuroendocrine cervi-
cal carcinoma, of which one was in ascites and one in a pleu-
ral effusion, were described. The tumor presented with single 
cells with little molding, morphologically resembling lym-
phoma [53]. A primary cervical clear cell carcinoma with 
metastasis in ascites was reported [54], as well as recurrence 
of a primary cervical serous carcinoma in ascites [55]. One 
of the authors diagnosed a metastasis from a mucinous cervi-
cal carcinoma in a peritoneal effusion (Fig. 7.7m, n), as well 
as ascites with metastasis from a cervical adenocarcinoma 
with neuroendocrine differentiation (Fig. 7.7o, p).

�Differential Diagnosis

The majority of grade 1–2 endometrioid adenocarcinomas of 
the uterine corpus stain immunohistochemically positive for 
hormone receptors, PAX8, and vimentin, stain in a patchy 
pattern for p16, have wild-type p53 staining pattern, and 
show loss of PTEN and occasionally of ARID1A. They may 
be positive for HNF1β. Grade 3 endometrioid adenocarcino-
mas more often have aberrant (strongly and diffusely posi-
tive or completely absent) p53 expression and stain diffusely 
and strongly for p16, as do serous carcinomas. Clear cell 
carcinomas express Napsin A and HNF1β and may have loss 
of ARID1A. They are usually negative for hormone recep-
tors, with variable p16 and p53 pattern. None of these fea-
tures is particularly helpful in differentiating these tumors 
from their counterparts in the ovary/tube/peritoneum, 
although WT1 tends to be less expressed in serous carcino-
mas of uterine corpus origin compared to their adnexal or 
peritoneal counterparts. These stains may nonetheless help 
in excluding adenocarcinomas of other origin.

Both squamous cell carcinoma and adenocarcinoma of 
the cervix are often positive for CEA, p16, and CK7, and 
squamous cell carcinomas additionally express CK5/6, p63, 
and p40, while adenocarcinomas are positive for CK8 and 
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Fig. 7.7  Cervical and endometrial carcinoma: (a–c) cervix squamous 
cell carcinoma in pericardial effusion. Note cell-in-cell arrangement in 
c; (d) serous carcinoma of the endometrium; (e) clear cell carcinoma of 
the endometrium; (f, g) Endometrial carcinosarcoma metastasizing as 
serous adenocarcinoma; (h, i) cervical adenocarcinoma; (j–l) cervical 
squamous cell carcinoma in a peritoneal effusion; (m, n) cervical muci-

nous carcinoma; (o) cervical adenocarcinoma with neuroendocrine dif-
ferentiation. (a, g, i, k, n, o) H&E; (b–e, j, m) PAP; (f, h, l) Diff-Quik. 
Immunohistochemistry: (p) synaptophysin in cervical adenocarcinoma 
with neuroendocrine differentiation; (q–s) cervical adenocarcinoma 
staining for Ber-EP4 (q), CEA (r), and p16 (s); (t) p63-positive in cer-
vix squamous cell carcinoma in pericardial effusion
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Fig. 7.7  (continued)
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Ber-EP4 (Fig.  7.7q–t). Overlaps in the staining pattern 
between these entities are not infrequent. Molecular geno-
typing for HPV may be of considerable help in establishing 
the cervical origin of a squamous cell carcinoma or 
adenocarcinoma.

�Genitourinary Carcinomas

Involvement of the serosal cavities by metastatic carcinomas 
originating in the urinary tract is an infrequent but well-
documented entity. In a series of 472 malignant pleural effu-
sions, 6% of metastases in males were from genitourinary 
organs [56]. The primary tumor may involve any of the geni-
tourinary tract organs, including the kidney, prostate, and 
urinary bladder. All three serosal cavities may be involved, 
with pericardial involvement being the least common.

�Urinary Bladder Carcinoma

Tumors originating from the urinary bladder are usually 
transitional cell carcinomas [57–60], although two cases of 
signet ring cell carcinoma of bladder origin in ascites were 
described [61, 62], as well as metastasis from a transitional 
cell carcinoma of the renal pelvis [63].

Transitional cells carcinoma (TCC) may have variable 
morphologic features. Renshaw reviewed eight pleural 
effusions from five patients. Tumor cells had squamous or 
glandular morphology. Eosinophilic inclusions (Melamed-
Wolinska bodies), which have been frequently observed in 
urine specimens and fine needle aspirates, were generally 
few, and their absence did not exclude the diagnosis of TCC 
[58]. McGrath et al. reported a case with numerous pleomor-

phic malignant cells, lying as single cells or in groups, in 
which numerous intracytoplasmic eosinophilic inclusions 
with clear halo were found. Few signet ring cells were addi-
tionally observed [57]. In the case reported by Fabozzi, tumor 
cells were found singly or in aggregates and had hyperchro-
matic nuclei of variable size with abundant cytoplasm. Only 
one cell had a large cytoplasmic vacuole [59]. Xiao found 
mostly dispersed tumor cells, as well as occasional small 
loose clusters, with moderate cellular pleomorphism, binu-
cleation, and cell-in-cell arrangement. Cytoplasmic vacuoles 
and pseudo-windows were observed. Nuclei were centrally 
or paracentrally located and enlarged, with coarse chroma-
tin, irregular nuclear membranes, and prominent eosino-
philic nucleoli. Mitoses were rare [60].

A specimen with plasmacytoid morphology and 
another with pseudomesotheliomatous morphology were 
described [64, 65].

The largest series published to date, analyzed by one 
of the authors, included 25 specimens (15 pleural, 8 peri-
toneal, and 2 pericardial effusions) from 20 patients with 
urothelial carcinoma [66]. The predominant morphological 
pattern was of a single cell population with or without clus-
ters or short cords, frequently with “cell wrapping.” Nuclear 
enlargement with increased n/c ratio, irregular nuclear 
membranes, hyperchromatic coarse chromatin, and promi-
nent nucleoli were observed, as were double or multinucle-
ated cells, cells with vacuolated cytoplasm, or signet ring 
cells. These morphological characteristics were deemed 
non-specific, emphasizing the importance of patient history 
and ancillary techniques.

In selected specimens shown in this chapter, cells were 
predominantly found in clusters of variable size, including 
papillary structures and looser aggregates (Fig.  7.8a–c). 
Indian file-like arrangement was seen in one case 
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(Fig.  7.8d). Nuclei were enlarged, hyperchromatic, and 
overtly atypical. Nucleoli were prominent and mitoses 
were readily found (Fig. 7.8e). Distinct cell borders, cyto-
plasmic vacuolization, and a possible attempt to form 
eosinophilic vacuoles were additionally seen (Fig.  7.8f). 
Cell-in-cell arrangement was seen in another specimen 
(Fig. 7.8g). The degree of atypia appeared somewhat milder 
in the H&E-stained cell blocks in one case, but mitoses 
were evident there as well (Fig. 7.8h).

TCC express CK7, CK20, and CEA, as well as high-
molecular-weight-keratin 34βE12 and more organ-specific 
markers such as GATA3, uroplakin II and III, and carbonic 
anhydrase IX.  The combination of CK7, CK20, and CEA 
generally excludes many of the carcinomas that enter this 
differential diagnosis (e.g., breast, lung, and colon adenocar-
cinoma), although exceptions occur, but does not exclude 
adenocarcinomas of the upper gastrointestinal tract or ovar-
ian mucinous carcinoma. Consequently, the more specific 
markers are often used to establish urothelial origin. The 
case shown in Fig.  7.8e, f, h expressed CK7, CK20, and 
high-molecular-weight keratin 34βE12 (Fig. 7.8i–k) but was 
negative for CEA and uroplakin III. A tumor with uroplakin 
II expression is shown in Fig. 7.8l.

�Prostate Carcinoma

Prostate carcinoma metastases most frequently involve the 
pleural cavity [67, 68]. However, Saif reported a case in 
which malignant ascites was the only manifestation of met-
astatic disease [69], and a subsequent review of the litera-
ture in the years 1969–2005 revealed 12 patients with 
malignant ascites due to prostate carcinoma, either at diag-
nosis or at disease recurrence [70]. As with bladder carci-
noma, an ascites specimen with signet ring cell morphology 
was reported [71].

Mai et al. reviewed 50 cytological specimens, including 
6 pleural effusions. Tumor cells formed clusters with over-
lapping nuclei or sheets of cells. The cytoplasm varied from 
filmy to dense with indistinct cytoplasmic borders. Nuclei 
were usually round or oval, uniform, and hyperchromatic 
with a single nucleolus. Multinucleated tumor cells were 
not seen [67].

Renshaw reviewed 14 pleural effusions from ten patients. 
Specimens contained isolated tumor cells or small loosely 
cohesive groups. Cells had scant cytoplasm, round to oval 
nuclei, irregular nuclear borders, and prominent nucleoli. 
Three patients had small cell carcinoma, and these metasta-
ses were morphologically different [68]. Specimens seen by 
the authors had comparable morphology to that described in 
these two series (Fig.  7.9a–d), although mitoses, distinct 
cell borders, and cytoplasmic clearing were seen in one 

specimen (Fig. 7.9e). Another tumor had open acinar struc-
tures in addition to the more common solid groups 
(Fig. 7.9f).

Prostate carcinomas express prostate-specific antigen 
(PSA), p504s (AMACR), prostate-specific acid phosphatase 
(PAP), prostate-specific membrane antigen (PSMA), and 
p501S (prostein) [72]. However, negative staining for some 
of these markers can be seen in adenocarcinoma, particularly 
metastatic ones. It is therefore advisable to use several mark-
ers. One of the above-illustrated cases did express PSA, 
p504s, and PAP (Fig. 7.9g–i), while others were negative for 
one or two of these three markers.

�Renal Carcinoma

The diagnosis of renal cell carcinoma (RCC) in serous effu-
sions is a relatively rare one. In the series by Sears and Hajdu, 
19/812 malignant pleural and 3/456 malignant peritoneal 
effusions originated from renal adenocarcinomas [73]. In the 
study by Spieler and Gloor, only 2/448 specimens were from 
patients with RCC [6].

Renshaw et al. studied eight RCC effusions, consisting of 
both clear cell and papillary carcinomas, and were able to 
differentiate these histological types in effusion only when 
well-defined papillae were present. Specimens had variable 
cellularity. Tumor cells were single or in clusters and had 
abundant clear to granular and vacuolated cytoplasm, large 
nuclei, vesicular or clumped chromatin, and large nucleoli 
[74]. Gupta et al. recently reported two cases, consisting of 
one clear cell and one papillary RCC, with emphasis on the 
occasionally bland morphology of this tumor which may be 
overlooked [75].

Specimens seen by two of the authors consisted of large 
cells with ample clear, foamy, or eosinophilic cytoplasm, 
vesicular nuclei with coarse chromatin, and large nucleoli, 
lying singly or in groups of variable size (Fig. 7.10a–h).

Several of the less common variants of renal carcinoma, 
including two cases of chromophobe RCC [76, 77], two 
cases of medullary carcinoma [78], and two cases of col-
lecting duct carcinoma [79], have been diagnosed in effu-
sions. Drut diagnosed a renal rhabdoid tumor in a 
4-month-old patient who later developed malignant pleural 
effusion [80].

RCC expresses several immunohistochemical markers, 
including vimentin (Fig.  7.10i), EMA (Fig.  7.10j), PAX8 
(Fig. 7.10k), CD10 (Fig. 7.10l), PAX2, and carbonic anhy-
drase IX (CA IX) (Fig.  7.10m). Chute and co-workers 
recently analyzed 11 RCC effusions, of which 6 were clear 
cell carcinomas, 3 papillary, and 2 RCC, not otherwise speci-
fied. CD10 and RCC antigen were expressed in 10/11 and 
5/11 cases, respectively. PAX2 staining was negative or 
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Fig. 7.8  Transitional cell carcinoma: (a, b) papillary groups; (c) vacu-
olated pleomorphic cells; (d–f) overtly atypical cells dissociated, in 
short cords and in small tight clusters. Note attempt to form eosino-
philic core in d, e; (g) cell-in-cell arrangement; (h) two mitotic figures 

in a cell group with relatively mild atypia. (a, d, e, g) PAP; (b, c, f) 
MGG/Diff-Quik; (h) H&E. Immunohistochemistry: staining for CK7 
(i), CK20 (j), and 34βE12 (k) in the case shown in h. Uroplakin II stain 
is shown in l
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Fig. 7.9  Prostate carcinoma: (a–c) cohesive groups with atypical 
tumor cells having prominent nucleoli; (d) single-lying tumor cells; (e) 
mitosis; (f) open acinar form. (a) PAP; (b) Diff-Quik; (c–f) H&E. 

Immunohistochemistry: staining for PSA (g), p504s (h), and 34βE12 (i) 
in the case shown in f
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equivocal in RCC cells, whereas reactive mesothelial cells 
had strong cytoplasmic staining [81]. In contrast, in analysis 
of 24 cytological RCC specimens, including 4 effusions, 
both PAX2 and PAX8 were found to be sensitive markers, 
expressed in 83% and 88% of cases, respectively [82]. In the 
series of Waters et al., all tumors (eight and nine RCC effu-
sions analyzed for PAX2 and PAX8 expression, respectively) 
were positive for both markers [83]. The single RCC in the 
series of Wiseman and co-workers expressed PAX8 and was 
negative for PAX2 [84], and the single RCC in the Tong 
series was similarly PAX8-positive [85].

�Other Cancers

�Germ Cell Tumors

Spreading of germ cell tumors to effusions is well-recognized 
and has been documented in both large series and case 
reports [86–96]. The majority of these tumors had their pri-
mary site in the ovary, although metastasis from other organs, 
mainly from the testis, has been reported. The series of Hajdu 
and Nolan included a total of 58 positive effusions from 
patients with germ cell tumors, including 26 pleural, 30 peri-
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Fig. 7.10  Renal cell carcinoma: (a–h) atypical tumor cells with clear or eosinophilic cytoplasm in loose groups, doublets, or singly. (a–c, h) PAP; 
(d, g) Diff-Quik; (e, f) H&E. Immunohistochemistry: staining for vimentin (i), EMA (j), PAX8 (k), CD10 (l), and CA IX (m)
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toneal, and 2 pericardial specimens [86]. Geisinger et  al. 
reviewed 780 exfoliative cytology specimens from 144 
patients younger than 17 years of age with nonlymphoreticu-
lar neoplasms. Among the 120 malignant pleural and perito-
neal effusions reviewed, 12 were metastases from germ cell 
tumors [87]. Germ cell tumors constituted 8% of 88 malig-
nant effusions in the series of Wong et al. [88].

Seminoma and dysgerminoma cells are uniform, with 
variable cytoplasm, and large oval or round centrally located 
nuclei with fine chromatin and prominent nucleoli. Cells are 
observed mostly as single-lying or in pairs [86, 87, 92]. Abe 
observed atypical cells with hyperchromatic nuclei and high 
nucleus/cytoplasm ratio in a metastatic testicular seminoma 
[94]. The dysgerminoma case seen by one of the authors 
similarly consisted of overtly atypical cells with high n/c 
ratio and large nucleoli, lying singly or in small groups 
(Fig. 7.11a, b).

Cells originating from Yolk sac tumors (endodermal sinus 
tumors) were described as small, dark, and cuboidal, lying in 
clusters [86]. Roncalli et  al. observed loosely arranged 
irregular or papillary groups consisting of cells with ill-
defined microvaculated cytoplasm, high n/c ratio, and promi-
nent nucleoli. In cell block sections, tubular and microcystic 
structures were seen, as well PAS- and AFP-positive hyaline 
globules [90]. Comparable findings were described by 
Valente [92] and seen by one of the authors. In the latter case, 
the hyaline material was evident in the MGG-stained smears 
(Fig. 7.11c, d).

Embryonal carcinoma cells in effusions were described as 
relatively small pleomorphic cells with hyperchromatic 
nuclei and pale or poorly preserved cytoplasm. Cells were 
observed singly, in nondescript clusters or in glandular struc-
tures [87].

Rare reports of immature teratomas in effusion specimens 
have been published [87, 91, 93, 95]. Geisinger reported a 

case in an 11-year-old patient with a large grade III ovarian 
teratoma, in which the cells in pleural effusions resembled 
neuroblastoma [87]. Selvaggi reported two cases, of which 
one consisted of ependymal elements, and the second one of 
neuroepithelial elements [91, 93]. In the case reported by 
Ikeda, immature neuroepithelial cells forming rosette-like 
structures were admixed with keratinized squamous cells, 
squamoid metaplastic cells, and immature glial-appearing 
cells [95]. A specimen seen by one of the authors is shown in 
Fig. 7.11e–g.

The presence of choriocarcinoma in cytological speci-
mens was reported [86] but is probably a very rare event. An 
effusion specimen with choriocarcinoma metastasis was 
seen by one of the authors (Fig. 7.11h).

The presence of mature teratoma elements, consisting of 
fat, keratin, and hair, in effusions does not constitute true 
metastasis and is observed in the event of spontaneous or 
iatrogenic spillage of mature teratoma elements (Fig. 7.11i, j). 
One should nevertheless be familiar with the morphological 
picture of this condition.

Germ cell tumors should be suspected when a malignant 
effusion is found in a child or young adult, although they 
may also occur later in life. The differential diagnosis of 
germ cell tumors in effusions depends on their type. Yolk sac 
tumors and embryonal carcinomas need to be differentiated 
from metastatic carcinomas. For the former tumor, this pri-
marily includes clear cell carcinomas, as well as secretory 
endometrioid carcinomas and mucinous carcinomas.

Seminomas should be differentiated from carcinomas, as 
well as all other tumors that present with dissociated malig-
nant cells. Germ cell tumors express to a varying degree 
embryonic markers such as SALL4, OCT4, SOX2, and 
Nanog. Yolk sac tumors additionally stain for AFP, whereas 
embryonal carcinomas are CD30-positive. Dysgerminomas 
stain for placental alkaline phosphatase (PLAP), c-Kit 
(CD117), and D2–40. Glypican-3 stains germ cell tumors, 
particularly yolk sac tumor, but is expressed in many carci-
nomas, and its presence should therefore be interpreted in 
the context of a broader panel of markers.

In young patients, the neuroepithelial cells in immature 
teratomas need to be differentiated from Wilms’ tumor, 
neuroblastoma, embryonal rhabdomyosarcoma, Ewing sar-
coma, and non-Hodgkin lymphoma [87, 39], which may be 
achieved based on morphology, immunohistochemistry, 
and for some of these entities, molecular analysis (see 
below).

�Malignant Melanoma

The diagnosis of malignant melanoma in effusion specimens 
is an infrequent, though not a rare one, reflecting the ability 
of this tumor to metastasize to practically any organ. In the 
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Fig. 7.11  Germ cell tumors: (a, b) dysgerminoma. Small cells with 
high n/c ratio, lying in short cords or singly. (c, d) Yolk sac tumor. 
Vacuolated cells and formation of metachromatic extracellular sub-

stance; (e–g) immature teratoma; (h) choriocarcinoma; (i, j) material 
from mature teratoma. (a, b, j) PAP; (c–i) MGG/Diff-Quik
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series by Johnston [56], malignant melanoma was the pri-
mary tumor in 10/472 patients with malignant pleural effu-
sion, whereas Sears and Hajdu reported the presence of 
metastatic melanoma in 17/812 and 7/423 malignant pleural 
and peritoneal effusions, respectively [73].

The primary site is most frequently exposed skin, but 
metastasis from a primary tumor in the vulva was reported 
[97]. A primary pulmonary/pleural melanoma in a 13-year-
old girl was recently described [98].

Melanoma metastases in effusions may be melanotic or 
amelanotic. Specimen cellularity is variable but may be very 
high (Fig. 7.12a, b). Cells may lie singly or in groups of vari-
able size (Fig. 7.12a–d). The cytoplasm is generally abun-
dant, with variable n/c ratio. Intracytoplasmic vacuoles are 
evident (Fig. 7.12a). Nuclei are large, overtly atypical, round 
or vesicular, and eccentrically placed, with coarse chromatin 
and one or multiple large nucleoli (Fig. 7.12e–h). The pres-
ence of pigment is strongly supportive of a melanoma 
diagnosis.

Longatto-Filho et al. reviewed 21 peritoneal and pleural 
melanoma effusions and found the majority to consist of 
single cells. Characteristic morphological features consisted 
of cytoplasmic pigment, perinuclear halos, cell cannibalism, 
and the presence of intranuclear inclusions, atypical mitoses, 
multinucleation, and prominent nucleoli [99]. Similar find-
ings were reported in two other series [100, 101]. A case of 
melanoma with signet ring cells in a peritoneal effusion was 
reported [102].

The diagnosis of malignant melanoma in effusions 
is best supported by ancillary methods, especially when 
the primary site is unknown and/or the tumor is amela-
notic. The Masson-Fontana silver stain detects melanin 
(Fig.  7.12i), but as in other areas of effusion cytology, 
immunohistochemistry is currently the most widely used 
method. In 1985, Pinto reported immunoreactivity of 
melanoma cells to S-100  in 4/7 melanomas [103]. Since 
then, several other markers, including HMB45, MART-1 
(Melan-A), and SOX10, have been added to the panel 
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Fig. 7.12  Malignant melanoma: (a, b) numerous dissociated tumor 
cells; (c) cohesive group; (d) small loose groups and single cells. 
Melanin is seen in all four figures; (e–h) tumor cells with pronounced 
atypia. Note vacuolization and melanin granules in e. (a, e, h) MGG/

Diff-Quik; (c, d, f, g) PAP; (b) H&E. Histochemistry and immunohisto-
chemistry: (i) Masson-Fontana stain for melanin; (j) Melan-A (MART-
1); (k, l) HMB-45; (m) vimentin
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of melanoma markers. HMB45 and Melan-A are often 
expressed in melanoma effusions (Fig. 7.12j–l), with sen-
sitivity of 80% in the two largest series published to date 
[99, 100]. Vimentin is additionally expressed in this tumor 
(Fig. 7.12m) but is considerably less specific. The use of 
double-staining for WT1 and pan-cytokeratin AE1/AE3 
was suggested to aid in the differential diagnosis between 
metastatic melanoma, metastatic carcinoma, and benign or 
malignant mesothelial cells in effusions, with melanomas 
(n = 17) usually displaying cytoplasmic WT1 expression 
and negative AE1/AE3 staining [104].

Merkel cell tumor, a skin tumor with neuroendocrine 
differentiation, may rarely affect the serosal cavities [105–
107]. In the most recent report, tumor cells were seen sin-
gly, single-file or in clusters, and had round-to-oval nuclei, 
irregular nuclear borders, stippled chromatin, inconspicu-
ous nucleoli, scant cytoplasm, and occasional nuclear 
molding [107].

Merkel cell tumor metastatic to effusion was recently 
seen by one of the authors. Tumor cells were immunhisto-
chemically positive for CK20, synaptophysin, and chromo-
granin A, negative for TTF1 (Fig. 7.13a–e).

�Sarcomas

Sarcoma metastasis to effusions is an infrequent event in 
adults but represents a considerable part of the diagnostic 
spectrum of malignant effusions in children and adolescents. 

Practically every type of sarcoma has been described at this 
anatomic site. Disease presentation as effusion is uncommon 
but has been described [108].

In the Geisinger series of pediatric patients, 43/80 malig-
nant pleural effusions and 4/40 malignant peritoneal effu-
sions were sarcomas [87], whereas Wong et al. reported that 
7% of 88 malignant effusions were diagnosed as sarcoma 
[88]. A study of 24 sarcomas by Abadi and Zakowski 
included 8 malignant fibrous histiocytomas, 5 leiomyosar-
comas, 3 rhabdomyosarcomas, 3 liposarcomas, 2 high-
grade sarcomas, 1 osteogenic sarcoma, 1 synovial sarcoma, 
1 one chondrosarcoma [109]. In another report, 28 of 154 
effusions from sarcoma patients were positive and 6 were 
suspicious [110].

General characteristics of sarcomas in effusions 
described by Abadi included single cell arrangement, indis-
tinct cell borders, nuclear pleomorphism, multinucleation, 
and the presence of a proteinaceous background with lysed 
blood [109].

In a recent series of 40 small round cell tumor effusions, 
including 14 Ewing sarcoma/primitive neuroectodermal 
tumor (PNET) specimens, 5 synovial sarcomas, and 6 rhab-
domyosarcomas, no morphologic differentiators between 
these entities were observed [111]. In another series of 183 
effusions from pediatric patients, 40 specimens were malig-
nant, of which 9 were rhabdomyosarcomas, constituting the 
most common diagnostic entity [112].

Embryonal rhabdomyosarcomas consist of single-lying 
or loose groups of small cells with high n/c ratio. Nuclei have 
variable chromatin pattern and one or more conspicuous 
nucleoli (Fig. 7.14a–d). Geisinger described the presence of 
small notches in the nuclear membrane. Although the cyto-
plasm is scanty, as in all small round blue cell tumors, it was 
more voluminous than in neuroblastoma [87]. A specimen 
studied for DNA content using flow cytometry was shown to 
be aneuploid [113]. Metastasis from a testicular tumor with 
pleomorphic cells was described [114]. Uncommon primary 
sites for rhabdomyosarcomas which have been described are 
the ovary (two cases) [115], the prostate [116], and the breast 
[117]. A case of malignant pleural effusion from a rhabdo-
myosarcoma that developed in a mixed germ cell tumor of 
the testis was reported [118].

The diagnosis of rhabdomyosarcoma requires ancillary 
tests. Immunostaining for muscle markers, such as desmin 
and actin, and skeletal muscle markers such as myogenin 
(Fig.  7.14e) [119] and MYF-4 is helpful, as is electron 
microscopy showing muscle filaments. Embryonal rhabdo-
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Fig. 7.13  Merkel cell tumor: (a) PAP stain showing tumor cells lying singly or in small groups. Immunohistochemistry: (b) CK20; (c) synapto-
physin; (d) chromogranin A; (e) TTF1

B. Davidson et al.



153

a b

c

e

d

Fig. 7.14  Rhabdomyosarcoma: (a–d) small cells with high n/c ratio, dissociated or in small clusters; (a, d) MGG/Diff-Quik; (b, c) PAP. (e) 
immunostaining for myogenin in the specimen shown in a, b
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myosarcomas have a specific translocation at t(2;13)
(q35;q14) creating the PAX3-FKHR gene fusion that can be 
showed using FISH [120–122].

Ewing sarcoma is an obvious differential diagnosis to 
rhabdomyosarcoma. Geisinger studied nine pleural speci-
mens and describes small malignant cells with very high 
n/c ratio, occasionally with no discernible cytoplasm, lying 
singly or in small loosely cohesive groups. Nuclei were 
irregular and jagged [87]. Similar morphological findings 
were observed in a case diagnosed by one of the authors 
(Fig. 7.15a, b).

In more recent studies, Ewing sarcoma cells in effusion 
were shown to have the characteristic t(11;22)(q24;q12) 
translocation creating the EWS/FLI1 fusion transcript, also 
shown in the case illustrated in this chapter, as well as addi-
tional aberrations (48, XY, i(1)(q11), +10), in one report 
[123, 124]. Ewing sarcoma cells are immunohistochemically 
positive for CD99 (Fig. 7.15c), vimentin, and neuron-specific 
antigen (NSE) [124].

Several cases of desmoplastic small round cell tumor in 
effusion have been reported [125–128]. In one of these stud-
ies, tumor cells expressed vimentin, desmin, cytokeratin, 
EMA, NSE, and CD57 (Leu-7) and exhibited the pathogno-
monic t(11;22)(p13;q12) translocation [126].

In a recently described case of a 30-year-old man, tumor 
cells in the pleural effusion had cell spheres without cores 
mimicking carcinoma or mesothelioma. The diagnosis was 
confirmed by immunohistochemistry and FISH, the latter 
showing EWSR1 rearrangement [127]. In another report, 
cells in pleural effusion had a “floating island” pattern, char-
acteristic of hepatocellular carcinoma, renal cell carcinoma, 
and adrenocortical carcinoma in effusions [128].

Several reports of angiosarcoma in effusions have been 
published [129–132]. Berry et  al. studied three cases. 
Numerous single tumor cells and small loose clusters were 
seen. The malignant cells had delicate, finely vacuolated 
cytoplasm with distinct borders. Nuclei were irregular with 
indentations and had prominent nuclei and coarse chromatin. 

a

b

c

Fig. 7.15  Ewing sarcoma: (a, b), cell clusters of variable size with very high n/c ratio and large nucleoli; (a) PAP, (b) MGG/Diff-Quik. (c) immu-
nostaining for CD99
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Binucleate forms were occasionally seen [129]. An ovarian 
angiosarcoma metastasis in peritoneal effusion diagnosed by 
one of the authors consisted of cell groups of variable size, 
some with papillary architecture, with large poorly defined 
cells with overlapping nuclei, high n/c ratio, and large nucle-
oli, findings which may easily mimic adenocarcinoma 
(Fig. 7.16a–c) [131].

Alderman et  al. had one angiosarcoma effusion in their 
series [119]. Angiosarcomas express vascular markers, 
including CD31, CD34 (Fig. 7.16d), and factor VIII.

Few cases of epithelioid hemangioendothelioma in pleu-
ral effusion have been described [133–136], in which tumor 
cells expressed vascular markers [133, 135, 136] or were 
shown to have Weibel-Palade bodies by electron microscopy 
[134]. A specimen diagnosed by one of the authors, positive 
for CD31, is shown in Fig. 7.16e–h.

Osteosarcoma was one of the commonly found tumors 
in the Geisinger series, with 22 positive specimens, of 

which 21 were pleural and 1 peritoneal. Cells were 
described as highly pleomorphic, with round, oval, or spin-
dle-shaped form, relatively abundant eosinophilic cyto-
plasm, and nuclei which appeared to be pyknotic or were 
coarsely granular, with large nucleoli [87]. A case meta-
static to ascites with poor outcome was described [137]. 
Two specimens seen by the authors consisted of highly 
atypical cells of variable form, with vacuolated cytoplasm, 
high-grade nuclei with large nucleoli and formation of 
osteoid (Fig. 7.17a–d).

A report of two pleomorphic liposarcomas that metasta-
sized to pleural effusion was published, in which electron 
microscopy aided in establishing the diagnosis [138]. Abadi 
and Zakowski reported three specimens, in which cells had a 
pale and delicate cytoplasm and irregular nuclei with fine and 
even chromatin and small nucleoli [109]. A pleural effusion 
specimen with tumor cells in papillary structures mimicking 
carcinoma was described [139]. A specimen seen by one of 

a b

c d

Fig. 7.16  Angiosarcoma: (a–c) tumor cell groups of variable size, 
some with papillary architecture which mimics adenocarcinoma. Cells 
are large and atypical; (a), MGG/Diff-Quik; (b, c) PAP. (d) CD34 

immunostain. Hemangioendothelioma (e–g) tumor cells with epitheli-
oid morphology. Cells have delicate chromatin and easily discernible 
nucleoli; (e, f) MGG/Diff-Quik; (g) PAP. (h) CD31 immunostain
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the authors consisted of large lipoblasts with vesicular nuclei 
containing one or two large nucleoli. Tumor cells stained for 
vimentin and MDM-2 (Fig. 7.18a–c).

Metastases from a dedifferentiated chondrosarcoma of 
the femur and from a primary chondrosarcoma of the urinary 
bladder were described [140, 141]. A myxoid chondrosar-
coma in pleural effusion was described, consisting of cells 
that had exclusively epithelioid morphology, with a potential 
to be misdiagnosed as carcinoma [142]. A case of myxoid 
chondrosarcoma seen by one of the authors consisted of 
spindle cells with cartilaginous material in the background 
(Fig. 7.19a–c).

Metastasis from a sclerosing fibrosarcoma of the buttock 
in a pleural effusion was reported [143], in which tumor cells 
were arranged in medium-sized epithelioid clusters. Tumor 
cells had pleomorphic nuclei with occasional multinucle-

ation, with fine chromatin and small nucleoli. Recently, posi-
tive pleural effusion in a 63-year-old female patient diagnosed 
with cardiac myxofibrosarcoma was reported [144]. Tumor 
cells were medium to large in size, occasionally multinucle-
ated, and had round nuclei with fine chromatin and promi-
nent nucleoli, and pale and lace-like cytoplasm. A case seen 
by one of the authors consisted of more monomorphic spin-
dle cells (Fig. 7.19d).

The presence of synovial sarcoma in serous effusions was 
reported in several studies [87, 109, 111, 145, 146], of which 
the former three displayed a biphasic pattern and the fourth 
was monophasic, with a spindle cell component. Expression 
of cytokeratins, vimentin, and EMA, as well as the pathog-
nomonic t(X;18)(p11;q11) translocation, was seen in one of 
the specimens, which was characterized as a newly estab-
lished cell line [146].

Fig. 7.16  (continued)

e f

g h
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Eight malignant fibrous histiocytomas, five leiomyosar-
comas, and two high-grade sarcomas were characterized in 
the Abadi series [109]. These had single-lying pleomorphic 
cells, in agreement with their histological properties. A case 
of myxoid leiomyosarcoma in a peritoneal washing specimen 
was reported, in which cells had epithelioid and spindle cell 
morphology [147]. A case of inflammatory malignant fibrous 
histiocytoma was recently described [148]. A high-grade leio-
myosarcoma was seen by one of the authors (Fig. 7.20a, b).

Other sarcomas or other soft tissue tumors diagnosed in effu-
sions are uterine sarcoma with rhabdoid features [149], ovarian 
adenosarcoma [150], clear cell sarcoma (malignant melanoma 
of soft parts) [151], and melanotic schwannoma [152].

A series of six cytological specimens, including three 
effusions, from five patients diagnosed with the new entity 
epithelioid inflammatory myofibroblastic sarcoma was 
recently published [153].

Tumor cells in effusion specimens were fewer than in 
FNA specimens, and consisted of large degenerated epitheli-
oid cells with eccentrically located nuclei. Tumors were 
ALK-positive by immunohistochemistry and had ALK rear-
rangement by FISH.

While not a true sarcoma, the possibility of a carcino-
sarcoma metastasizing in the form of sarcomatous ele-
ments should be kept in mind, although this is a very rare 
event [154].

Small round blue cell tumors other than the ones dis-
cussed above, including neuroblastoma and Wilms’ tumor, 
are an important differential diagnosis in effusion cytology 
in the pediatric or young adult population.

The series of Farr and Hajdu consisted of 51 malignant 
effusions from patients with neuroblastoma, including 48 
pleural and 3 peritoneal specimens. Effusions were moder-
ately cellular, with small, round, or polygonal cells with 

a b

c d

Fig. 7.17  Osteosarcoma: (a–d) large and highly atypical tumor cells in groups of variable size and form, some dissociated. Extracellular osteoid 
is evident. (a, b) MGG/Diff-Quik; (c, d) H&E
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round or oval hyperchromatic nuclei, one or two round 
nucleoli, and scant cytoplasm. Rosette formation was seen in 
the majority of specimens [155]. Geisinger described the 
presence of large flat plaques, short chains with molding, and 

rosettes in 23 studied specimens. Rare specimens from 
patients with medulloblastoma, pinealoblastoma, and retino-
blastoma were morphologically indistinguishable from neu-
roblastomas [87].

Cells in Wilms’ tumor lie singly or in pairs and organ-
oid structures are rarely found. A biphasic cell population 
consisting of round or polygonal cells and plump spindle 
cells was described, both with hyperchromatic nuclei, even 
chromatin distribution, prominent nucleoli, and sparse cyto-
plasm [87]. The role of effusion cytology in correctly stag-
ing these patients was emphasized in a case report by Baliga 
et al. [156].

Examples of neuroblastoma, Wilms’ tumor, and PNET 
effusions are shown in Fig. 7.21a–f.

�Head and Neck Cancers

Metastasis from a primary tumor at this anatomic region is 
uncommon in effusion cytology but has been reported. 
Spreading from nasopharyngeal carcinoma has been reported 
in two series [73, 87]. Metastasis from a squamous cell car-
cinoma, e.g., from laryngeal carcinoma (Fig. 7.22a, b), may 
be observed and needs to be differentiated from a primary 
tumor of the lung or other origin.

Thyroid carcinoma of various histological type, includ-
ing papillary carcinoma (Fig.  7.22c–h) [157–159] and its 
follicular variant [160], Hürthle cell carcinoma [161] and 
medullary carcinoma [162] (Fig. 7.22i, j) may be detected in 
serous effusions. A case of malignant pleural effusion as the 
site of recurrence for a sclerosing mucoepidermoid carci-
noma of the thyroid with eosinophilia was additionally 
reported [163].

Three relatively large series of this rare entity were pub-
lished in recent years [164–166]. Olson et al. found in their 
archives six metastatic thyroid carcinomas in effusions, all in 
the pleural cavity, in a period of 26 years, including four pap-
illary carcinomas and two anaplastic carcinomas. Four speci-
mens available for morphological assessment had variable 
degrees of cellularity, lymphocytic infiltration, nuclear fea-
tures of papillary carcinoma, single tumor cells, and frag-
ments [164]. Lew and co-workers published a series of five 
cases of metastatic papillary thyroid carcinoma, all within the 
pleural cavity. Tumor cells had characteristic nuclear features 
of this entity, as well as cytoplasmic vacuolization [165]. The 
series of Vyas and Harigopal similarly included five pleural 
effusions with metastatic papillary thyroid carcinoma [166].

The diagnosis of thyroid carcinoma is supported by posi-
tive immunostaining for thyroglobulin (Fig. 7.22k), PAX8, 
and TTF-1, although the latter two markers are far more 
commonly observed in gynecological and lung adenocarci-
noma effusions, respectively, in everyday practice.

a

b

c

Fig. 7.18  Liposarcoma: (a) large atypical lipoblasts, MGG/Diff-Quik; 
(b, c) immunostaining for vimentin (b) and MDM-2 (c)
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a b

c

d

Fig. 7.19  Chondrosarcoma: (a–c), relatively small spindle-shaped tumor cells lying singly or in loose branching groups. Note cartilaginous mate-
rial in b. (a, b) PAP; (c) MGG. Fibrosarcoma (d) relatively small spindle-shaped tumor cells lying singly or in loose branching groups. PAP

Fig. 7.20  Leiomyosarcoma: High-grade tumor with markedly atypical cells. (a) Diff-Quik; (b) PAP

a b
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a b

c

e f

d

Fig. 7.21  Primitive neuroectodermal and small round blue cell tumors: 
(a) neuroblastoma. Tight cluster of atypical cells with high n/c ratio, 
coarse chromatin, and distinct nucleoli; (b–d) Wilms’ tumor. Small 
tumor cells with moderate atypia and distinct nucleoli forming primi-

tive structures. (e, f)  PNET. Tumor cells with high n/c ratio, some 
poorly preserved, with molding and cytoplasmic vacuolization (e) or 
chain formation (f). (a, c, f) PAP; (b, e) MGG; (d) H&E
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a b

c d

e f

Fig. 7.22  Head and neck tumors. Larynx: (a, b) squamous cell carci-
noma of the larynx. Thyroid: (c–h) two papillary thyroid carcinomas. 
Calcifications are evident in both cases. (i, j) medullary carcinoma of 
the thyroid. Dissociated cells of variable size, some spindle-shaped. (a, 

b, d, g, i) PAP; (c, f, h, j) MGG/Diff-Quik; (e) H&E. (k) thyroglobulin 
immunostaining in the specimen seen in c to e; Parotid: (l–n) metastatic 
carcinoma of parotid gland origin. Dissociated tumor cells are seen in l, 
m, MGG/Diff-Quik; (n) androgen receptor immunostaining
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Fig. 7.22  (continued)
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m n

Fig. 7.22  (continued)

Rare reports of malignant effusions with non-thyroidal 
head and neck tumors have been published, including metas-
tasis from a lymphoepithelial carcinoma in the pleural cavity 
[167] and metastasis from an adenoid cystic carcinoma 
[168]. Metastasis from the latter entity was also described 
from a primary cutaneous tumor [169].

Metastatic carcinoma of parotid gland origin was diag-
nosed by one of the authors. Tumor cells expressed androgen 
receptor (Fig. 7.22l–n).

�Concluding Remarks

The breadth of differential diagnosis of cancer in serous effu-
sions is evident from the above-discussed entities, as well as 
from the other chapters in this section. As is true for all 
pathology specimens, clinical data may resolve much of the 
difficulty. Their absence requires careful prioritizing of the 
most plausible differential diagnoses based on the morpho-
logical findings and patient age and gender. This may aid in 
directing the ancillary tests in a cost-effective direction. 
Nevertheless, some undifferentiated tumors require inclu-
sion of all major cancer types in the differential diagnosis. In 
these cases, the use of selected antibodies that identify carci-
noma, melanoma, sarcoma, and hematological tumors is 
mandated, followed by a second panel which should be more 
focused on the tentative diagnosis. Our suggestions for anti-
body panels that are relevant in the diagnostic algorithm for 
effusion work-up, with focus on epithelial and mesothelial 
cells, are presented in the Appendix of this section. 
Molecular testing is rapidly becoming central in classifying 
some of the malignancies affecting the serosal cavities, 
including in soft tissue and bone tumors, pediatric cancers, 
and hematological malignancies, but as carcinomas outnum-
ber all other cancers, the majority of cases can still be 

resolved using immunohistochemistry. High-throughput 
technology, particularly next-generation sequencing, is 
likely to play a growing role in the setting of targeted therapy 
for these tumors in coming years.

References

	 1.	Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, 
Jemal A.  Global cancer statistics, 2012. CA Cancer J Clin. 
2015;65:87–108.

	 2.	Ajani JA, Lee J, Sano T, Janjigian YY, Fan D, Song S. Gastric ade-
nocarcinoma. Nat Rev Dis Primers. 2017;3:17036.

	 3.	Maeda H, Kobayashi M, Sakamoto J.  Evaluation and treat-
ment of malignant ascites secondary to gastric cancer. World J 
Gastroenterol. 2015;21:10936–47.

	 4.	Bozzetti C, Negri FV, Lagrasta CA, Crafa P, Bassano C, Tamagnini 
I, Gardini G, Nizzoli R, Leonardi F, Gasparro D, Camisa R, Cavalli 
S, Silini EM, Ardizzoni A.  Comparison of HER2 status in pri-
mary and paired metastatic sites of gastric carcinoma. Br J Cancer. 
2011;104:1372–6.

	 5.	Wong DD, de Boer WB, Platten MA, Jo VY, Cibas ES, Kumarasinghe 
MP. HER2 testing in malignant effusions of metastatic gastric car-
cinoma: is it feasible? Diagn Cytopathol. 2015;43:80–5.

	 6.	Spieler P, Gloor F.  Identification of types and primary sites of 
malignant tumors by examination of exfoliated tumor cells in 
serous fluids. Comparison with the diagnostic accuracy on small 
histologic biopsies. Acta Cytol. 1985;29:753–67.

	 7.	Chiaravalli M, Reni M, O’Reilly EM. Pancreatic ductal adenocarci-
noma: State-of-the-art 2017 and new therapeutic strategies. Cancer 
Treat Rev. 2017;60:32–43.

	 8.	Conroy T, Bachet JB, Ayav A, Huguet F, Lambert A, Caramella C, 
Maréchal R, Van Laethem JL, Ducreux M. Current standards and 
new innovative approaches for treatment of pancreatic cancer. Eur J 
Cancer. 2016;57:10–22.

	 9.	Das KK, Early D. Pancreatic cancer screening. Curr Treat Options 
Gastroenterol. 2017;15:562–75.

	10.	Kamisawa T, Wood LD, Itoi T, Takaori K.  Pancreatic cancer. 
Lancet. 2016;388:73–85.

	11.	DeWitt J, Yu M, Al-Haddad MA, Sherman S, McHenry L, Leblanc 
JK. Survival in patients with pancreatic cancer after the diagnosis 

7  Cancer of Other Origin



164

of malignant ascites or liver metastases by EUS-FNA. Gastrointest 
Endosc. 2010;71:260–5.

	12.	Zervos EE, Osborne D, Boe BA, Luzardo G, Goldin SB, Rosemurgy 
AS. Prognostic significance of new onset ascites in patients with 
pancreatic cancer. World J Surg Oncol. 2006;4:16.

	13.	Nakata B, Nishino H, Ogawa Y, Yokomatsu H, Kawasaki F, Kosaka 
K, Wada T, Suto R, Montani A, Hirakawa K. Prognostic predictive 
value of endoscopic ultrasound findings for invasive ductal carcino-
mas of pancreatic head. Pancreas. 2005;30:200–5.

	14.	Hicks AM, Chou J, Capanu M, Lowery MA, Yu KH, O’Reilly 
EM.  Pancreas adenocarcinoma: ascites, clinical manifesta-
tions, and management implications. Clin Colorectal Cancer. 
2016;15(4):360–8.

	15.	Shukuya T, Yasui H, Boku N, Onozawa Y, Fukutomi A, Yamazaki 
K, Taku K, Kojima T, Machida N. Weekly Paclitaxel after failure of 
gemcitabine in pancreatic cancer patients with malignant ascites: a 
retrospective study. Jpn J Clin Oncol. 2010;40:1135–8.

	16.	Yonemori K, Okusaka T, Ueno H, Morizane C, Takesako Y, Ikeda 
M. FP therapy for controlling malignant ascites in advanced pan-
creatic cancer patients. Hepato-Gastroenterology. 2007;54:2383–6.

	17.	Warshaw AL.  Implications of peritoneal cytology for staging of 
early pancreatic cancer. Am J Surg. 1991;161:26–9. Discussion 
29–30

	18.	Lei S, Kini J, Kim K, Howard JM.  Pancreatic cancer. Cytologic 
study of peritoneal washings. Arch Surg. 1994;129:639–42.

	19.	Di Bonito L, Dudine S, Falconieri G. Cytopathology of exocrine 
pancreatic carcinoma in effusions. Acta Cytol. 1991;35:311–4.

	20.	Dienstmann R, Vermeulen L, Guinney J, Kopetz S, Tejpar S, 
Tabernero J.  Consensus molecular subtypes and the evolu-
tion of precision medicine in colorectal cancer. Nat Rev Cancer. 
2017;17:79–92.

	21.	DeMay RM, editor. The art & science of cytopathology. Chicago: 
ASCP Press; 1996. p. 257–325.

	22.	Ronnett BM, Zahn CM, Kurman RJ, Kass ME, Sugarbaker 
PH, Shmookler BM.  Disseminated peritoneal adenomucino-
sis and peritoneal mucinous carcinomatosis. A clinicopatho-
logic 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: 
1390–408.

	23.	Bradley RF, Stewart JH 4th, Russell GB, Levine EA, Geisinger 
KR.  Pseudomyxoma peritonei of appendiceal origin: a clinico-
pathologic analysis of 101 patients uniformly treated at a single 
institution, with literature review. Am J Surg Pathol. 2006;30: 
551–9.

	24.	Carr NJ, Cecil TD, Mohamed F, Sobin LH, Sugarbaker PH, 
González-Moreno S, Taflampas P, Chapman S, Moran BJ, 
Peritoneal Surface Oncology Group International. A consensus for 
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;40:14–26.

	25.	Jackson SL, Fleming RA, Loggie BW, Geisinger KR. Gelatinous 
ascites: a cytohistologic study of pseudomyxoma peritonei in 67 
patients. Mod Pathol. 2001;14:664–71.

	26.	Badyal RK, Khairwa A, Rajwanshi A, Nijhawan R, Radhika S, 
Gupta N, Dey P. Significance of epithelial cell clusters in pseudo-
myxoma peritonei. Cytopathology. 2016;27:418–26.

	27.	Wojcik EM, Selvaggi SM. Goblet-cell carcinoid tumor in perito-
neal fluid: a case report. Diagn Cytopathol. 1991;7:155–7.

	28.	Kobayashi TK, Ueda M, Nishino T, Tamagaki T, Watanabe S, 
Kushima R. Malignant pleural effusions due to adeno-endocrine-
cell carcinoma of the appendix: a case report. Diagn Cytopathol. 
1997;16:522–5.

	29.	Zafar S, Chen H, Sun W, Das K. Cytology of metastatic appendi-
ceal goblet cell carcinoid in pleural effusion fluid: a case report. 
Diagn Cytopathol. 2008;36:894–8.

	30.	Gupta A, Patel T, Dargar P, Shah M. Metastatic appendiceal goblet 
cell carcinoid masquerading as mucinous adenocarcinoma in effu-
sion cytology: a diagnostic pitfall. J Cytol. 2013;30:136–8.

	31.	Tonooka A, Oda K, Hayashi M, Sakazume K, Tanaka H, Kaburaki 
KH, Uekusa T. Cytological findings of appendiceal mixed adeno-
neuroendocrine carcinoma in pleural effusion: morphological 
changes evident after metastasis. Diagn Cytopathol. 2015;43: 
577–80.

	32.	Cameron SE, Alsharif M, McKeon D, Pambuccian SE. Cytology 
of metastatic thymic well-differentiated neuroendocrine carci-
noma (thymic carcinoid) in pleural fluid: report of a case. Diagn 
Cytopathol. 2008;36:333–7.

	33.	Vasseur B, Cadiot G, Zins M, Fléjou JF, Belghiti J, Marmuse JP, 
Vilgrain V, Bernades P, Mignon M, Ruszniewski P. Peritoneal car-
cinomatosis in patients with digestive endocrine tumors. Cancer. 
1996;78:1686–92.

	34.	Forner A, Llovet JM, Bruix J. Hepatocellular carcinoma. Lancet. 
2012;379:1245–55.

	35.	Thrall MJ, Giampoli EJ.  Routine review of ascites fluid from 
patients with cirrhosis or hepatocellular carcinoma is a low-yield 
procedure: an observational study. Cytojournal. 2009;6:16.

	36.	Falconieri G, Zanconati F, Colautti I, Dudine S, Bonifacio-Gori D, 
Di Bonito L. Effusion cytology of hepatocellular carcinoma. Acta 
Cytol. 1995;39:893–7.

	37.	Colli A, Cocciolo M, Riva C, Marcassoli L, Pirola M, Di Gregorio 
P, Buccino G. Ascitic fluid analysis in hepatocellular carcinoma. 
Cancer. 1993;72:677–82.

	38.	Morishita Y, Etori F, Sawada K, Kachi H, Yamada T, Kawamori T, 
Tanaka T.  Sarcomatous hepatocellular carcinoma with malignant 
ascites. A report of two cases. Acta Cytol. 1998;42:759–64.

	39.	Lagergren J, Smyth E, Cunningham D, Lagergren P. Oesophageal 
cancer. Lancet. 2017;390:2383–96.

	40.	Ozyurtkan MO, Balci AE, Cakmak M.  Predictors of mortality 
within three months in the patients with malignant pleural effusion. 
Eur J Intern Med. 2010;21:30–4.

	41.	Renshaw AA, Nappi D, Sugarbaker DJ, Swanson S. Effusion cytol-
ogy of esophageal carcinoma. Cancer. 1997;81:365–72.

	42.	Gamez RG, Jessurun J, Berger MJ, Pambuccian SE.  Cytology 
of metastatic cervical squamous cell carcinoma in pleural fluid: 
report of a case confirmed by human papillomavirus typing. Diagn 
Cytopathol. 2009;37:381–7.

	43.	Semczuk A, Skomra D, Rybojad P, Jeczeń R, Rechberger 
T.  Endometrial carcinoma with pleural metastasis: a case report. 
Acta Cytol. 2006;50:697–700.

	44.	Kogan J, Golzman B, Turkot S, Ben-Dor D, Charkowsky T, Oren 
S.  Malignant pericardial effusion and cardiac tamponade as a 
late complication of endometrial carcinoma. Eur J Intern Med. 
2004;15:318–20.

	45.	Jamshed A, Khafaga Y, El-Husseiny G, Gray AJ, Manji 
M.  Pericardial metastasis in carcinoma of the uterine cervix. 
Gynecol Oncol. 1996;61:451–3.

	46.	Santala M, Puistola U, Kauppila A. Endometrial adenocarcinoma 
complicated by malignant pericardial effusion. Gynecol Oncol. 
1995;56:444–5.

	47.	Rieke JW, Kapp DS. Successful management of malignant pericar-
dial effusion in metastatic squamous cell carcinoma of the uterine 
cervix. Gynecol Oncol. 1988;31:338–51.

	48.	Hayashi Y, Iwasaka T, Hachisuga T, Kishikawa T, Ikeda N, Sugimori 
H. Malignant pericardial effusion in endometrial adenocarcinoma. 
Gynecol Oncol. 1988;29:234–9.

	49.	Arville B, Al Diffalha S, Mehrotra S. Cervical squamous cell carci-
noma metastatic to pericardial fluid--large cell balls masquerade as 
adenocarcinoma. Diagn Cytopathol. 2015;43:912–5.

	50.	 Ikoma S, Nicolas M, Jagirdar J, Policarpio-Nicolas ML. 
Chondrosarcoma-like metastasis from a poorly differentiated uter-
ine cervical squamous cellcarcinoma. A unique morphology and 
diagnostic pitfall in cytology. Diagn Cytopathol. 2017;45:750–3.

B. Davidson et al.



165

	51.	Huang CC, Michael CW.  Cytomorphological features of meta-
static squamous cell carcinoma in serous effusions. Cytopathology. 
2014;25:112–9.

	52.	Silver SA, Devouassoux-Shisheboran M, Mezzetti TP, Tavassoli 
FA. Mesonephric adenocarcinomas of the uterine cervix: a study 
of 11 cases with immunohistochemical findings. Am J Surg Pathol. 
2001;25:379–87.

	53.	Khunamornpong S, Siriaunkgul S, Suprasert P. Cytology of small-
cell carcinoma of the uterine cervix in serous effusion: a report on 
two cases. Diagn Cytopathol. 2001;24:253–5.

	54.	Atahan S, Ekinci C, Içli F, Erdoğan N. Cytology of clear cell carci-
noma of the female genital tract in fine needle aspirates and ascites. 
Acta Cytol. 2000;44:1005–9.

	55.	Zhou C, Gilks CB, Hayes M, Clement PB. Papillary serous carci-
noma of the uterine cervix: a clinicopathologic study of 17 cases. 
Am J Surg Pathol. 1998;22:113–20.

	56.	Johnston WW. The malignant pleural effusion. A review of cyto-
pathologic diagnoses of 584 specimens from 472 consecutive 
patients. Cancer. 1985;56:905–9.

	57.	McGrath SM, Rana DN, Lynch M, Desai M. Metastatic transitional 
cell carcinoma causing a unilateral pleural effusion: a case report. 
Acta Cytol. 2008;52:351–3.

	58.	Renshaw AA, Madge R, Granter SR.  Intracytoplasmic eosino-
philic inclusions (Melamed-Wolinska bodies). Association with 
metastatic transitional cell carcinoma in pleural fluid. Acta Cytol. 
1997;41:995–8.

	59.	Fabozzi SJ, Newton JR Jr, Moriarty RP, Schellhammer 
PF. Malignant pericardial effusion as initial solitary site of metas-
tasis from transitional cell carcinoma of the bladder. Urology. 
1995;45:320–2.

	60.	Xiao GQ. Cytomorphology of urothelial carcinomatous peritoneal 
effusion. Cytopathology. 2008;19:131–3.

	61.	Kim SS, Choi YD, Nam JH, Kwon DD, Juhng SW, Choi 
C. Cytologic features of primary signet ring cell carcinoma of the 
bladder: a case report. Acta Cytol. 2009;53:309–12.

	62.	Cimino-Mathews A, Ali SZ. Metastatic urothelial carcinoma with 
signet ring features: Cytomorphologic findings in abdominal para-
centesis. Diagn Cytopathol. 2011;39:132–4.

	63.	 Islam N, Ahmedani MY.  Renal carcinoma presenting as cardiac 
tamponade: a case report and review of literature. Int J Cardiol. 
1998;64:207–11.

	64.	Peck JR, Hitchcock CL, Maguire S, Dickerson J, Bush C. Isolated 
cardiac metastasis from plasmacytoid urothelial carcinoma of the 
bladder. Exp Hematol Oncol. 2012;1:16.

	65.	Katsuya Y, Fukusumi M, Morita S, Ibe T, Wakuda K, Mouri A, 
Hamamoto Y, Yamada K, Kamimura M. Pseudomesotheliomatous 
carcinoma due to pleural metastasis from renal pelvic cancer. Intern 
Med. 2014;53:871–4.

	66.	Huang CC, Attele A, Michael CW.  Cytomorphologic features 
of metastatic urothelial carcinoma in serous effusions. Diagn 
Cytopathol. 2013;41:569–74.

	67.	Mai KT, Roustan Delatour NL, Assiri A, Al-Maghrabi H. Secondary 
prostatic adenocarcinoma: a cytopathological study of 50 cases. 
Diagn Cytopathol. 2007;35:91–5.

	68.	Renshaw AA, Nappi D, Cibas ES. Cytology of metastatic adeno-
carcinoma of the prostate in pleural effusions. Diagn Cytopathol. 
1996;15:103–7.

	69.	Saif MW, Figg WD, Hewitt S, Brosky K, Reed E, Dahut 
W. Malignant ascites as only manifestation of metastatic prostate 
cancer. Prostate Cancer Prostatic Dis. 1999;2:290–3.

	70.	Saif MW. Malignant ascites associated with carcinoma of the pros-
tate. J Appl Res. 2005;5:305–11.

	71.	Catton PA, Hartwick RW, Srigley JR.  Prostate cancer presenting 
with malignant ascites: signet-ring cell variant of prostatic adeno-
carcinoma. Urology. 1992;39:495–7.

	72.	Brimo F, Epstein JI.  Immunohistochemical pitfalls in prostate 
pathology. Hum Pathol. 2012;43:313–24.

	73.	Sears D, Hajdu SI. The cytologic diagnosis of malignant neoplasms 
in pleural and peritoneal effusions. Acta Cytol. 1987;31:85–97.

	74.	Renshaw AA, Comiter CV, Nappi D, Granter SR. Effusion cytology 
of renal cell carcinoma. Cancer. 1998;84:148–52.

	75.	Gupta R, Mathur SR, Iyer VK, Kumar AS, Seth A. Cytomorphologic 
consideration in malignant ascites with renal cell carcinoma: a 
report of two cases. Cytojournal. 2010;7:4.

	76.	Teresa P, Maria Grazia Z, Doriana M, Irene P, Michele S. Malignant 
effusion of chromophobe renal-cell carcinoma: cytological and 
immunohistochemical findings. Diagn Cytopathol. 2012;40:56–61.

	77.	Davion S, Rohan S, Nayar R, Kulesza P. Metastatic chromophobe 
renal cell carcinoma in pleural fluid cytology: review of literature 
and report of a case. Diagn Cytopathol. 2012 Sep;40(9):826–9.

	78.	Ellis CL, Burroughs F, Michael CW, Li QK. Cytology of metastatic 
renal medullary carcinoma in pleural effusion: a study of two cases. 
Diagn Cytopathol. 2009;37:843–8.

	79.	Caraway NP, Wojcik EM, Katz RL, Ro JY, Ordóñez NG. Cytologic 
findings of collecting duct carcinoma of the kidney. Diagn 
Cytopathol. 1995;13:304–9.

	80.	Drut R. Malignant rhabdoid tumor of the kidney diagnosed by fine-
needle aspiration cytology. Diagn Cytopathol. 1990;6:124–6.

	81.	Chute DJ, Kong CS, Stelow EB.  Immunohistochemistry for the 
detection of renal cell carcinoma in effusion cytology. Diagn 
Cytopathol. 2011;39:118–23.

	82.	Knoepp SM, Kunju LP, Roh MH.  Utility of PAX8 and PAX2 
immunohistochemistry in the identification of renal cell carcinoma 
in diagnostic cytology. Diagn Cytopathol. 2012;40:667–72.

	83.	Waters L, Crumley S, Truong L, Mody D, Coffey D. PAX2 and PAX8: 
useful markers for metastatic effusions. Acta Cytol. 2014;58:60–6.

	84.	Wiseman W, Michael CW, Roh MH.  Diagnostic utility of PAX8 
and PAX2 immunohistochemistry in the identification of meta-
static Müllerian carcinoma in effusions. Diagn Cytopathol. 
2011;39:651–6.

	85.	Tong GX, Devaraj K, Hamele-Bena D, Yu WM, Turk A, Chen 
X, Wright JD, Greenebaum E.  Pax8: a marker for carcinoma 
of Müllerian origin in serous effusions. Diagn Cytopathol. 
2011;39:567–74.

	86.	Hajdu SI, Nolan MA. Exfoliative cytology of malignant germ cell 
tumors. Acta Cytol. 1975;19:255–60.

	87.	Geisinger KR, Hajdu SI, Helson L. Exfoliative cytology of nonlym-
phoreticular neoplasms in children. Acta Cytol. 1984;28:16–28.

	88.	Wong JW, Pitlik D, Abdul-Karim FW. Cytology of pleural, peri-
toneal and pericardial fluids in children. A 40-year summary. Acta 
Cytol. 1997;41:467–73.

	89.	Kashimura M, Tsukamoto N, Matsuyama T, Kashimura Y, Sugimori 
H, Taki I. Cytologic findings of ascites from patients with ovarian 
dysgerminoma. Acta Cytol. 1983;27:59–62.

	90.	Roncalli M, Gribaudi G, Simoncelli D, Servida E.  Cytology of 
yolk-sac tumor of the ovary in ascitic fluid. Report of a case. Acta 
Cytol. 1988;32:113–6.

	91.	Selvaggi SM. Cytologic features of malignant ovarian monodermal 
teratoma with an ependymal component in peritoneal washings. Int 
J Gynecol Pathol. 1992;11:299–303.

	92.	Valente PT, Schantz HD, Edmonds PR, Hanjani P.  Peritoneal 
cytology of uncommon ovarian tumors. Diagn Cytopathol. 
1992;8:98–106.

	93.	Selvaggi SM, Guidos BJ. Immature teratoma of the ovary on fluid 
cytology. Diagn Cytopathol. 2001;25:411–4.

	94.	Abe T, Shinohara N, Harabayashi T, Tsuchiya K, Suzuki S, Itoh T, 
Seki T, Togashi M, Nonomura K, Koyanagi T. Peritoneal carcino-
matosis in refractory seminoma. Int J Urol. 2004;11:184–6.

	95.	 Ikeda K, Tate G, Suzuki T, Mitsuya T. Cytomorphologic features 
of immature ovarian teratoma in peritoneal effusion: a case report. 
Diagn Cytopathol. 2005;33:39–42.

	96.	Murugan P, Siddaraju N, Sridhar E, Soundararaghavan J, 
Habeebullah S.  Unusual ovarian malignancies in ascitic fluid: a 
report of 2 cases. Acta Cytol. 2010;54:611–7.

7  Cancer of Other Origin



166

	 97.	 Izban KF, Candel AG, Hsi ED, Selvaggi SM.  Metastatic mela-
noma of the vulva identified by peritoneal fluid cytology. Diagn 
Cytopathol. 1999;20:152–5.

	 98.	Baniak N, Podberezin M, Kanthan SC, Kanthan R. Primary pul-
monary/pleural melanoma in a 13 year-old presenting as pleural 
effusion. Pathol Res Pract. 2017;213:161–4.

	 99.	Longatto Filho A, de Carvalho LV, Santos Gda C, Oyafuso MS, 
Lombardo V, Bortolan J, Neves JI. Cytologic diagnosis of mela-
noma in serous effusions. A morphologic and immunocytochemi-
cal study. Acta Cytol. 1995;39:481–4.

	100.	Beaty MW, Fetsch P, Wilder AM, Marincola F, Abati A. Effusion 
cytology of malignant melanoma. A morphologic and immuno-
cytochemical analysis including application of the MART-1 anti-
body. Cancer. 1997;81:57–63.

	101.	 Ikeda K, Tate G, Iezumi K, Suzuki T, Kitamura T, Mitsuya 
T.  Effusion cytomorphology and immunocytochemistry of 
malignant melanoma: five cases of melanotic melanoma and 
one case of amelanotic melanoma. Diagn Cytopathol. 2009;37: 
516–21.

	102.	Niemann TH, Thomas PA. Melanoma with signet-ring cells in a 
peritoneal effusion. Diagn Cytopathol. 1995;12:241–4.

	103.	Pinto MM. An immunoperoxidase study of S-100 protein in neo-
plastic cells in serous effusions. Use as a marker for melanoma. 
Acta Cytol. 1986;30:240–4.

	104.	Conner JR, Cibas ES, Hornick JL, Qian X.  Wilms tumor 1/
cytokeratin dual-color immunostaining reveals distinctive stain-
ing patterns in metastatic melanoma, metastatic carcinoma, 
and mesothelial cells in pleural fluids: an effective first-line 
test for the workup of malignant effusions. Cancer Cytopathol. 
2014;122:586–95.

	105.	Watson CW, Friedman KJ.  Cytology of metastatic neuroendo-
crine (Merkel-cell) carcinoma in pleural fluid. A case report. Acta 
Cytol. 1985;29:397–402.

	106.	Payne MM, Rader AE, McCarthy DM, Rodgers WH.  Merkel 
cell carcinoma in a malignant pleural effusion: case report. 
Cytojournal. 2004;1:5.

	107.	Policarpio-Nicolas ML, Avery DL, Hartley T. Merkel cell carci-
noma presenting as malignant ascites: A case report and review of 
literature. Cytojournal. 2015;12:19.

	108.	Cohen I, Loberant N, King E, Herskovits M, Sweed Y, Jerushalmi 
J. Rhabdomyosarcoma in a child with massive pleural effusion: 
cytological diagnosis from pleural fluid. Diagn Cytopathol. 
1999;21:125–8.

	109.	Abadi MA, Zakowski MF. Cytologic features of sarcomas in flu-
ids. Cancer. 1998;84:71–6.

	110.	Longatto-Filho A, Bisi H, Bortolan J, Granja NV, Lombardo 
V. Cytologic diagnosis of metastatic sarcoma in effusions. Acta 
Cytol. 2003;47:317–8.

	111.	 Ikeda K, Tsuta K. Effusion cytomorphology of small round cell 
tumors. J Cytol. 2016;33:85–92.

	112.	Ahmed AA, Andraws N, Almutairi AM, Saied HM, Elbagir-
Mohamed AM.  Cytologic and immunophenotypic features of 
malignant cells in pediatric body fluids. Acta Cytol. 2015;59:332–8.

	113.	Allsbrook WC Jr, Stead NW, Pantazis CG, Houston JH, 
Crosby JH.  Embryonal rhabdomyosarcoma in ascitic fluid. 
Immunocytochemical and DNA flow cytometric study. Arch 
Pathol Lab Med. 1986;110:847–9.

	114.	Thompson KS, Jensen JD, Bhoopalam N, Reyes CV.  Pleural 
effusion cytology of embryonal rhabdomyosarcoma. Diagn 
Cytopathol. 1997;16:270–3.

	115.	Cribbs RK, Shehata BM, Ricketts RR. Primary ovarian rhabdo-
myosarcoma in children. Pediatr Surg Int. 2008;24:593–5.

	116.	Yao JC, Wang WC, Tseng HH, Hwang WS. Primary rhabdomyo-
sarcoma of the prostate. Diagnosis by needle biopsy and immuno-
cytochemistry. Acta Cytol. 1988;32:509–12.

	117.	Ohi S. Characterization, anticancer drug susceptibility and atRA-
induced growth inhibition of a novel cell line (HUMEMS) estab-

lished from pleural effusion of alveolar rhabdomyosarcoma of 
breast tissue. Hum Cell. 2007;20:39–51.

	118.	Kaw YT, Cramer HM.  Cytologic diagnosis of rhabdomyosar-
coma in a patient with germ cell tumor. A case report. Acta Cytol. 
1995;39:249–51.

	119.	Alderman MA, Thomas DG, Roh MH.  Diagnostic evaluation 
of metastatic rhabdomyosarcoma in effusion specimens. Diagn 
Cytopathol. 2013;41:955–9.

	120.	Bhattacharya B, Sariya D, Reddy VB, Kluskens L, Gould VE, 
Gattuso P. Application of adjunct techniques in cytologic material 
in the diagnosis of rhabdomyosarcoma: case report and review of 
the literature. Diagn Cytopathol. 2002;26:384–6.

	121.	Thiryayi SA, Rana DN, Roulson J, Crosbie P, Woodhead M, 
Eyden BP, Hasleton PS.  Diagnosis of alveolar rhabdomyosar-
coma in effusion cytology: a diagnostic pitfall. Cytopathology. 
2010;21:273–5.

	122.	Theunissen P, Cremers M, van der Meer S, Bot F, Bras J. Cytologic 
diagnosis of rhabdomyosarcoma in a child with a pleural effusion. 
A case report. Acta Cytol. 2004;48:249–53.

	123.	Yuregir OO, Sahin FI, Avci Z, Yilmaz Z, Celasun B, Sarialioglu 
F.  Multiple chromosome abnormalities in the pleural fluid of a 
patient with recurrent Ewing sarcoma. Pediatr Hematol Oncol. 
2009;26:267–72.

	124.	Schiavo R, Tullio C, La Grotteria M, Andreotti IC, Scarpati B, 
Romiti L, Bozzi F, Pedrazzoli P, Establishment SS. characteriza-
tion of a new Ewing’s sarcoma cell line from a malignant pleural 
effusion. Anticancer Res. 2007;27:3273–8.

	125.	Nishio J, Iwasaki H, Ishiguro M, Ohjimi Y, Fujita C, Yanai F, Nibu 
K, Mitsudome A, Kaneko Y, Kikuchi M. Establishment and char-
acterization of a novel human desmoplastic small round cell tumor 
cell line, JN-DSRCT-1. Lab Investig. 2002;82:1175–82.

	126.	Hallman JR, Geisinger KR. Cytology of fluids from pleural, peri-
toneal and pericardial cavities in children. A comprehensive sur-
vey. Acta Cytol. 1994;38:209–17.

	127.	Hattori Y, Yoshida A, Sasaki N, Shibuki Y, Tamura K, Tsuta 
K. Desmoplastic small round cell tumor with sphere-like clusters 
mimicking adenocarcinoma. Diagn Cytopathol. 2015;43:214–7.

	128.	Zhu H, McMeekin EM, Sturgis CD.  Desmoplastic small round 
cell tumor, a “Floating Island” pattern in pleural fluid cytol-
ogy: a case report and review of the literature. Case Rep Pathol. 
2015;2015:676894.

	129.	Berry GJ, Anderson CJ, Pitts WC, Neitzel GF, Weiss LM. Cytology 
of angiosarcoma in effusions. Acta Cytol. 1991;35:538–42.

	130.	Boucher LD, Swanson PE, Stanley MW, Silverman JF, Raab SS, 
Geisinger KR.  Cytology of angiosarcoma. Findings in fourteen 
fine-needle aspiration biopsy specimens and one pleural fluid 
specimen. Am J Clin Pathol. 2000;114:210–9.

	131.	Davidson B, Abeler VM. Primary ovarian angiosarcoma present-
ing as malignant cells in ascites: case report and review of the 
literature. Diagn Cytopathol. 2005;32:307–9.

	132.	Shin OR, Cho U, Chang E, Seo KJ. Metastatic pleural angiosar-
coma: a diagnostic pitfall might be overcome by morphologic 
clues and clinical correlation. Diagn Cytopathol. 2015;43:669–72.

	133.	Antic T, Staerkel G. Mediastinal epithelioid hemangioendotheli-
oma metastatic to lymph nodes and pleural fluid: report of a case. 
Diagn Cytopathol. 2010;38:113–6.

	134.	Buggage RR, Soudi N, Olson JL, Busseniers AE.  Epithelioid 
hemangioendothelioma of the lung: pleural effusion cytology, 
ultrastructure, and brief literature review. Diagn Cytopathol. 
1995;13:54–60.

	135.	Enbom ET, Abasolo PA, Dixon JR, Nikolaenko LM, French SW, 
Duane GB. Cytomorphological features of epithelioid hemangio-
endothelioma in ascitic fluid with radiological, clinical and histo-
pathological correlations. Acta Cytol. 2014;58:211–6.

	136.	Sayah M, VandenBussche C, Maleki Z.  Epithelioid hemangio-
endothelioma in pleural effusion. Diagn Cytopathol. 2015;43: 
751–5.

B. Davidson et al.



167

	137.	Wengerkievicz AC, Corá AP, de Almeida LP, Duarte NJ, Siqueira 
SA, Antonangelo L.  Neoplastic ascites in osteosarcoma: a case 
report. Acta Cytol. 2010;54:845–8.

	138.	Geisinger KR, Naylor B, Beals TF, Cytopathology NPM. includ-
ing transmission and scanning electron microscopy, of pleo-
morphic liposarcomas in pleural fluids. Acta Cytol. 1980;24: 
435–41.

	139.	Dagli AF, Pehlivan S, Ozercan MR. Pleural liposarcoma mimick-
ing carcinoma in pleural effusion cytology: a case report. Acta 
Cytol. 2010;54:601–4.

	140.	Kudo N, Ogose A, Hotta T, Kawashima H, Gu W, Umezu H, 
Toyama T, Endo N. Establishment of novel human dedifferenti-
ated chondrosarcoma cell line with osteoblastic differentiation. 
Virchows Arch. 2007;451:691–9.

	141.	 Ikemoto S, Sugimura K, Yoshida N, Nakatani T. Chondrosarcoma 
of the urinary bladder and establishment of a human chondrosar-
coma cell line (OCUU-6). Hum Cell. 2004;17:93–6.

	142.	Chen KT.  Effusion cytology of metastatic extraskeletal myxoid 
chondrosarcoma. Diagn Cytopathol. 2003;28:222–3.

	143.	Tsuchido K, Yamada M, Satou T, Otsuki Y, Shimizu S, Kobayashi 
H. Cytology of sclerosing epithelioid fibrosarcoma in pleural effu-
sion. Diagn Cytopathol. 2010;38:748–53.

	144.	Hagiwara Y, Nakamura K, Taguchi M, Ashiwa A, Nishioka C, 
Kono T, Matsuzaki N, Yuba Y.  Myxofibrosarcoma of the heart: 
a case report with positive pleural effusion cytology. Diagn 
Cytopathol. 2016;44:1112–6.

	145.	Nguyen GK, Jeannot A. Cytology of synovial sarcoma metastases 
in pleural fluid. Acta Cytol. 1982;26:517–20.

	146.	Sonobe H, Manabe Y, Furihata M, Iwata J, Oka T, Ohtsuki Y, 
Mizobuchi H, Yamamoto H, Kumano O, Abe S.  Establishment 
and characterization of a new human synovial sarcoma cell line, 
HS-SY-II. Lab Investig. 1992;67:498–505.

	147.	Ng WK, Lui PC, Ma L.  Peritoneal washing cytology findings 
of disseminated myxoid leiomyosarcoma of uterus: report of 
a case with emphasis on possible differential diagnosis. Diagn 
Cytopathol. 2002;27:47–52.

	148.	Awasthi A, Gupta N, Srinivasan R, Nijhawan R, Rajwanshi 
A.  Cytopathological spectrum of unusual malignant pleural 
effusions at a tertiary care centre in north India. Cytopathology. 
2007;18:28–32.

	149.	Knapik J, Yachnis AT, Ripley D, Biegel JA, Rathor S, Hardt NS, 
Talerman A, Wilkinson EJ. Aggressive uterine sarcoma with rhab-
doid features: diagnosis by peritoneal fluid cytology and absence 
of INI1 gene mutation. Hum Pathol. 2001;32:884–6.

	150.	Hirakawa E, Kobayashi S, Miki H, Haba R, Saoo K, Yamakawa 
K, Ohkura I, Kira Y. Ascitic fluid cytology of adenosarcoma of the 
ovary: a case report. Diagn Cytopathol. 2001;24:343–6.

	151.	Keller JM, Listrom MB, Hart JB, Olson NJ, Jordan SW. Cytologic 
detection of penile malignant melanoma of soft parts in pleu-
ral effusion using monoclonal antibody HMB-45. Acta Cytol. 
1990;34:393–6.

	152.	Jaffer S, Woodruff JM. Cytology of melanotic schwannoma in a 
fine needle aspirate and pleural fluid. A case report. Acta Cytol. 
2000;44:1095–100.

	153.	Lee JC, Wu JM, Liau JY, Huang HY, Lo CY, Jan IS, Hornick 
JL, Qian X.  Cytopathologic features of epithelioid inflamma-

tory myofibroblastic sarcoma with correlation of histopathol-
ogy, immunohistochemistry, and molecular cytogenetic analysis. 
Cancer Cytopathol. 2015;123:495–504.

	154.	Motoyama T, Watanabe H.  Ascitic fluid cytologic features of a 
malignant mixed mesodermal tumor of the ovary. Acta Cytol. 
1987;31:63–7.

	155.	Farr GH, Hajdu SI. Exfoliative cytology of metastatic neuroblas-
toma. Acta Cytol. 1972;16:203–6.

	156.	Baliga M, Holmquist N, Warrier RP. Alteration of Wilms’ tumor 
staging by cytologic detection of malignant cells in chylous asci-
tes. Diagn Cytopathol. 1995;12:357–9.

	157.	Vernon AN, Sheeler LR, Biscotti CV, Stoller JK.  Pleural effu-
sion resulting from metastatic papillary carcinoma of the thyroid. 
Chest. 1992;101:1448–50.

	158.	Vassilopoulou-Sellin R, Sneige N.  Pleural effusion in patients 
with differentiated papillary thyroid cancer. South Med J. 
1994;87:1111–6.

	159.	Hyman MP. Papillary and undifferentiated thyroid carcinoma pre-
senting as a metastatic papillary serous effusion. A case report. 
Acta Cytol. 1979;23:483–6.

	160.	Siddaraju N, Viswanathan VK, Saka VK, Basu D, Shanmugham 
C. Fine needle aspiration of follicular variant of papillary thyroid 
carcinoma presenting with pleural effusion: a case report. Acta 
Cytol. 2007;51:911–5.

	161.	Hsu KF, Hsieh CB, Duh QY, Chien CF, Li HS, Shih ML. Hürthle 
cell carcinoma of the thyroid with contralateral malignant pleural 
effusion. Onkologie. 2009;32:47–9.

	162.	Rosa M. Cytological features of medullary thyroid carcinoma in 
ascitic effusion. Diagn Cytopathol. 2017;45:1030–2.

	163.	Geisinger KR, Steffee CH, McGee RS, Woodruff RD, Buss 
DH.  The cytomorphologic features of sclerosing mucoepider-
moid carcinoma of the thyroid gland with eosinophilia. Am J Clin 
Pathol. 1998;109:294–301.

	164.	Olson MT, Nuransoy A, Ali SZ. Malignant pleural effusion result-
ing from metastasis of thyroid primaries: a cytomorphological 
analysis. Acta Cytol. 2013;57:177–83.

	165.	Lew M, Pang JC, Roh MH, Jing X.  Cytologic Features and 
Immunocytochemical Profiles of Malignant Effusions with 
Metastatic Papillary Thyroid Carcinoma: A Case Series from a 
Single Institution. Acta Cytol. 2015;59:412–7.

	166.	Vyas M, Harigopal M. Metastatic thyroid carcinoma presenting as 
malignant pleural effusion: a cytologic review of 5 cases. Diagn 
Cytopathol. 2016;44:1085–9.

	167.	Seok JY, Lee KG.  Cytologic features of metastatic lympho-
epithelial carcinoma in pleural fluid: a case report. Acta Cytol. 
2009;53:215–8.

	168.	Florentine BD, Fink T, Avidan S, Braslavsky D, Raza A, Cobb 
CJ.  Extra-salivary gland presentations of adenoid cystic carci-
noma: a report of three cases. Diagn Cytopathol. 2006;34:491–4.

	169.	Benchetritt M, Butori C, Long E, Ilie M, Ferrari E, Hofman 
P.  Pericardial effusion as primary manifestation of metastatic 
cutaneous adenoid cystic carcinoma: diagnostic cytopathol-
ogy from an exfoliative sample. Diagn Cytopathol. 2008;36: 
351–4.

7  Cancer of Other Origin


	7: Cancer of Other Origin
	Introduction
	Gastrointestinal Cancers
	Gastric Carcinoma
	Pancreatic Carcinoma
	Colon Carcinoma, Tumors of the Appendix, and Pseudomyxoma Peritonei
	Hepatocellular Carcinoma (HCC)
	Esophageal Carcinoma
	Differential Diagnosis

	Carcinomas of the Uterine Cervix and Corpus
	Differential Diagnosis

	Genitourinary Carcinomas
	Urinary Bladder Carcinoma
	Prostate Carcinoma
	Renal Carcinoma

	Other Cancers
	Germ Cell Tumors
	Malignant Melanoma
	Sarcomas
	Head and Neck Cancers

	Concluding Remarks
	References




