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Introduction 

Krukenberg tumors originaUy describ
ed by Krukenberg in 1896 were inter
preted by him as primary ovarian tu
mors. Subsequent authors believed that 
these tumors were metastatic. It is now 
generally believed that such tumors were 
usually metastatic from gastrointestinal 
tract, but Woodruff and Novak (1960) 
recorded 10 cases of primary Krukenberg 
tumors from the review of ovarian tumor 
registry. 

Novak and Gray (1938) feel that the 
term should be restricted to those tumors, 
whether primary or secondary, which as
sume the characteristics first described by 
Krukenberg (1896). Krukenherg original
Ly laid down the following criterlq to call 
a tumor of the ovary as Krukenherg 
tumor-That the tumor should be in the 
ovary and there should he demonstrable 
evidence of intracellular mucin in the 
form of signetring cells and diffuse infil
tration of the stroma giving the appear
ance of sarcoma-like, justifying the 
original name fibrosarcoma ovarii muco
cellular carcinomatodes. The present 
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paper is collection of 5 cases of 
Krukenberg tumors with a rare form. of 
primary type. 

Material and Methods 

The biopsy material received by the 
department of Pathology during the years 
1963-1969 were reviewed and all the diag
nosed material of Krukenberg tumors of 
ovary were studied and confirmed by 
special stains like muci-ca.rmine and 
P,A.S. for mucin. In one case autopsy 
examination was done for the presence 
of any primary tumor in the G.l. tract 
which was not found. 

Incidence 

In the present series there were 5 cases 
of Krukenherg tumor out of 95 total ma
lignant tumors of ovary and 265 total 
ovarian tumors received dur1ng the 
above 7 year period forming an incidence 
of 5.2% in malignant tumors and 1.8% 
in the total ovarian tumors, thus show
ing a high incidence of these tumors. 

Hertig and Gore, (1961) reported 0.7% 
incidence of Krukenberg tumors. Wood
ruff and .Novak (1960) in a study of 48 
cases of Krukenherg tumors from the 
Ovarian Tumor Registry found primary 
Krukenberg tumors of the ovary with no 
primary tumor elsewhere in 10 cases con
fmned by autopsy, and in the remaining 
::!8 cases primany cancer was present in 
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stomach 19 cases, colon 4 cases, gall blad
der 1 case, breast 1 case, unknown. in 
13 cases. 

Similarly, in the present series of 5 
cases of Krukenberg tumors, 4 were se
condary with pr imary cancer being pre
sent in caecum in one case, stomach one 
case, colon one case and rectum one case. 
In the 5th one there was no primary any
where in the body as confirmed by 
auotpsy examination. It was a unilateral 
lobulated mass in the right ovany. The 
his topathology was typical of Krukenberg 
tumor as originally described by Kru
kenberg. 

Age incidence 

It shows that most of these cases were 
seen between 3rd and 5lh decades. In 
the present series the average age was 
41 years. Minimum age was 30 years and 
the maximum age 55 years. 

Clinical picture 

The presenting symptoms in these 5 
cases were pain in abdomen, loss of ap
petite, dyspepsia or metas tatic tumors dis
covered incidentaU.y in a routine castra
tion opera,ion for carcL:wma breast. 

In the present aJllalysis, 3 cases showed 
pain in abdomen, and ascites, 2 cases 
presented with tumor in abdomen and 
amenorrhea in a 30 years woman. 

In the series of Woodruff and Novak, 
(1960) in a few cases G.I. symptoms were 
the presenting symptoms aJUd 4 out o£ 
48 cases showed menstrual irregularities 
like amenorrhea. The occurrence of pos t
menopau-;al bleeding was due to cortical 
stromal activity of the tumor. The endo
metrium in such cases showed cystic
glandular hyperplasia or proli:eration 
with high maturation index of oestroge
nic smear in vaginal cytology (Fathalla, 
1968). 

Ascites was recorded in 3 out of 5 cases, 
60%. In two instances it was haemor
rhagic and associated with right pleural 
effusion similar to Meig's syndrome. 'I'he 
presence of asci tes and pleur~l effusion 
were bad prognostic signs. None of them 
lived more than 6 months in our cases. 
S imilarLy 70% of them died in 6 months 
in Woodruff et al, (1960) series. 

Gross Pa:hology 

In the present series of 5, 4 were bila
teral 80% and one was unilateral and pri
mary 20% . In Karsh series, 62% were 
bila :eral and the remaining cases were 
unilateral. Their capsules are usually free 
from adhesions. The tumors lobulated 
and usually solid. The consistency may 
vary from firm to soft to mucoid. 

The cut surface may be myxomatous 
wi th areas of cystic degeneration. In the 
present series the sizes were: 

Rt. ovary Left ovary 

1. 10 em x 7 em 8 em x 6 em. 
2. 10 em x 11 em 10 em x 12 em. 
3. 15 em x 18 em 15 em x 12 em. 
4. 5 em x 4 em Scm x 6 em. 
5. 18 em x 20 em 

unilateral 
(primary) 

The onJ1y one which was unilateral and 
primary was large one o£ 18 em x 20 em, 
solid, firm and lobulated. The cut section 
of the primary tumor showed mucoid to 
cystic degeneraled areas. It was the pri
mary Krukenberg tumor. The rest of the 
4 cases were b ilate ral and secondary, the 
primary site of tumor being present in 
the G.I. tract and both the tumors were 
maintaining the shape of the ovary. 

Histopathology 

The metasta tic secondary type of 
tumors resemb:e in all respects to the 
primar.y type. Histologically the tumor 
consists of large rounded or polyhedral· 
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cells with vacuolated cytoplasm or typical 
signet-ring cells in which the mucin 
compresses the nucleus to one side of the 
cell. These celis may be scattered indi
vidually in the stroma or may form acini. 
Glandular areas are also seen. Occasional· 
ly the mucin content of the acini may 
rupture into the stroma. The stroma is 
of fibrous type and may form dense or 
loose areolar type. Frequently, one may 
see hypercellular areas. The cell pro~e
ration due to presence of deposits, may 
produce functional effects on the. patient 
in the form of hyperoestrinism or virilism. 

Trea tment 

In the present series in all cases total 
abdominal hysterectomy with bilateral 
salpingo-oophorectomy was done. In 2 
cases postoperative radiotherapy was 
given. Two cases died within ten days 
after operation. In one case complete 
autopsy examination was done, which 
proved to be a primary Krukenberg 
tumor. In one case laparotomy was done 
for bilateral ovarian tumors. 

Prognosis 

Prognosis was very poor in all. Novak 
et aL reported 70-80% mortality. In the 
present series 4 cases died out of 5. The 
case of primary Krukenberg also died 
within lOth postoperative period. 

In Leffel et al, (1942) series of 44 
cases, 4.1 proved to be metastatic tumors, 
35 were bilateral and in 17 ascites was 
present. In 30 of these cases the primary 
was first diagnosed, and in 14 cases the 
Krukenberg tumor of the ovary was first 
noted. They postulated 4 methods of 
spread. 

1. Spread by peritoneal sedimenta
tion. 

2. By retrograde L'ymphatic channels. 
3 . Extension by serosal spread by 

continuity. 
4. By blood stream. 

Summary 

1. Five cases of Krukenberg tumors 
of ovary are being presented with a rare 
case of primary Krukenberg tumor. 

2. Review of these tumors with lite
rature is discussed. 
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