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ABSTRACT

Objectives Originally, Krukenberg tumor was described asleaive spread of cancer, most commonly in the
stomach-ovarian axis, of epithelial tumors, in ragk or elderly women. The objectives are to dessrifor the first time,
the youngest three girls with gastrointestinal yymma and ovarian dissemination and to expand threepdhelial

krukenberg tumor phenotype.

Material: Three girls, 9, 14, 15 years old, presented witdoaninal pains, anemia, elevated acute phase
reactants, were diagnosed with terminal ileum,rgaahd colonic lymphoma spreading to their ovariése youngest girl
had liver metastasis and the older one multipleomgpread. The two youngest girls had Burkitt wtiike 15 years old had

large B cell lymphomas.

Results All were treated by anti lymphoma chemotherapg anly the youngest girl was operated, and bone

marrow transplanted. Prognosis is favorable, tveocansidered cured and one in remission.

Conclusions The present pediatric cases extdrdkenberg tumor concept, for the first time, telide the
pediatric age group and add Burkitt and non-Buitkitiphoma to the list of non epithelial tumors lire tintestinal-ovarian
axis. The medical community and especially gastevefogist, gynecologist and oncologist should b@are of the

presently described uniqgue manifestation.
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INTRODUCTION

Krukenberg tumor (KT) is an uncommon metastaticdunf the ovary, described originally in 1896 byelrich
Krukenberg, a German gynecologist and patholdfis€lassically, KT refers to a metastatic ovariadigmancy whose
primary site arose in the gastrointestinal tratbn®ch is the primary site in most KT cases (708ajcinoma of colon,
appendix, and breast follo#®. Rare cases of KT originating from carcinomashef gallbladder, biliary tract, pancreas,
small intestine, ampulla of Vater, cervix, renalvi@ urinary bladder/urachus, liver and even lemke were described
(2131 From the pathological aspect, adenocarcinoma osetpof signet ring cells of various organs tenthé&tastasize to
6, 13]

the ovaries much more commonly than adenocarcinomfasther histological types from the same sifes"

gastric one is the most common example. The aveaggeof patients with KT is 40-45 and the tumoraieely seen in
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patients younger than 35 ye& Moreover, till 1989, only 4 classical KT girlslber the age of 18 years, were described
181 Lymphoma can be rarely, a primary or metastatindr of the ovarie§®*8. Of 75 ovarian tumors investigated for
their primary site, 12% were lymphorfi&. Of 40 cases of ovarian lymphoma examined, 10 \arall noncleaved cell
lymphoma (undifferentiated Burkitt's and non-Burkjt'®. Nevertheless, the first description in the meditarature of a
non-Hodgkin, diffuse large B cell lymphoma with stnonous involvement of stomach and ovary was itla

years-old womaft® None were described in the pediatric age-group

Three girls, with gastrointestinal lymphoma, spiegdto their ovaries, are described, for the fitishe.
The cancer-type and the group age, extend theicda$6T phenotype and call the medical communitypéoaware of the

presently described unique manifestation.

Subjects
Case 1

14 years old girl was admitted because of abdonpa#h and dysuria accompanied by fever for few &our
One month before, urea breath test was performeduse of epigastric pain and was positive for tedlecter pylori.
On admission, physical examination revealed a nadRLQ of the abdomen. Laboratory analysis: mildcrocytic
anemia: Hb 11.8 g/dl, MCV 74fl, CRP 75mg/L, LDH 6B4.. The following examinations were within normianits:
biochemical profile, urine spot and culture, filmgien, alfa feto protein, CA-125/15-3/19-9, carc@rbrionic antigen,

coagulation test, blood count except for the ane@®ra

Gynecologic examination a RLQ mass was palpated @eidic US revealed two large masses. The only
abnormalities on CT of the abdomen were gastrid thatkening with a large mass in the gastric fum@und two large
ovarian masses measuring 11X5.3 cm on the left @6¥3.4 cm on the right. On gastroscopy: 7-10 cme ghass
occupying the lower half of the great gastric cuwith a central necrotic ulcer was observed. Om@agy, the gastric
biopsies from the mass, disclosed Burkitt lymphotdaing immunohistochemistry, the neoplastic cellsrevpositive
for: CD20, CD79, BCL-6, CD10 and negative for; CI@3)56, Cyclin D1, Tdt, and CD34. Ki-67 proliferatiocndex was

100%. Gastric biopsies beyond the mass showed amiicgbsa with chronic inactive helicobacter pylgasstritis.

The child was treated according to the LMB protoc@roup B which includes: Cyclophosphamide,
Doxorubicine Methotrexate, Vincristine, Steroidslassponded very well to the first course, entex@aplete remission
after the third course. She did not develop seweraplications except for mucositis grade 3. Thetrgasnd ovaries

tumors disappeared. She is now in complete remmigsio3 years since the end of therapy, PET-CTristly normal.
Case 2

A 9 years old girl presented with abdominal pairer hbast history was unremarkable. Physical examimat
revealed a right lower quadrant abdominal palpaidss. Laboratory analysis: Hb 12.7 gr%, leucoc9t¥/ul, platelets
510.000/ul, LDH 720 IU/L. Pelvic US showed an infrapatic mass of 8cm diameter, a right ovarian nws8 cm
dimension and multiple hepatic lesions, suspedatednktastasis. CT of the abdomen revealed the mdks right ovary,
an additional mass in the right flank, of 8cm di¢éeneand liver metastases. On abdominal laparatdmysurgeon
performed excision of the mass in the right flaright ovarectomy and biopsies of the liver metastad he histological
diagnosis of the abdominal mass and ovarian wadgnaait diffuse small non cleaved Burkitt's type pmoma.

Bone marrow and lumbar puncture were normal
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The girl received chemotherapy including Cyclogit@mide, Doxorubicine, Methotrexate, Vincristinedan
Steroids. Restaging was normal but she developestes¢oxicity from Methotrexate and severe candideamd did not
succeed to end the whole protocol. Therefore, b digse chemotherapy with autologous bone marravgplantation was
performed. She did not develop any severe comitsitduring the transplantation. Nowadays, she2igears married

+ 2 children and considered fully cured.
Case 3

A 15 years old girl, presented with upper abdompahs, weight loss and lower back and sacral jpeadiating
to the left thigh, for one month duration. Physieamination revealed only sacral tenderness, ithy@olargement and
jaundice. Laboratory work-up disclosed iron defigig anemia (Hb 10.4 gr%), transaminasemia (SGOTu/B96
SGPT 272u/l) and cholestatic jaundice (D/TB 11.28fng/dl). Abdominal US showed diffuse enlargemehtthe
pancreas and biliary tree dilatation. Abdominal @&ssured the US findings and added a sacral sgacpying lesion.

Bone scan disclosed a left sacral uptake.

On chest CT, the thyroid looked diffusely enlargeddoscopic US was normal. Total body Pet-CT dssedo
pathological uptake in the following organs: totilarged pancreas, sub hepatic portal lesion ofcth2diameter,
dilated biliary tree, ascending colon wall enlargem left upper abdomen mesenteric fat infiltratipelvic lesion of
6.4x10 cm dimension, involving the two ovaries &mel surrounding peritoneum and a lymphatic noddénleft external
iliac chain of 2.3 cm diameter. In the skeletorgré@ase uptake was notice in: the right distal &fidgroximal humerus,
right acromion, right anteriorTrib and left ileum wing. A big mass, of 11cm lengivolving the whole sacral length,

mainly on its left side, with cortex destructiorddeft neurological foramina involvement, was netlc

The following laboratory examinations were withiormal limits: complete blood count, biochemical fiep
CEA, CA-19-9, Thyroid functions and TPO, HAV, HBHCV serology, coagulation profile. LDH was elevated
(6201U/L) on admission. A CT-guided per-cutaneoasral biopsy revealed large B cell lymphoma diffugmositive for
CD20 and CD79a immunostaining. The diagnosis of LiftBup C, stage four was established. She wasttesttcording
to the LMB protocol, Group C including: Cyclophogphide, Doxorubicin, Methotrexate, Vincristine, $ids,
ARA-C and Etoposide without any major complicatioAstually she is 21 years old and considered cufdidthree

women signed an inform consent.
DISCUSSIONS

Historically, KT is named after Friedrich Ernst kanberg (1871-1946), a German gynecologist andopaitst,
who first described it as "fibrosarcoma ovarii meelular carcinomatode”. Since then, the multi-facets phenotypes of
the original KT were expanded considerably. Theangginvolved, the histology, age range and the tigses for the
routs of matastasis spreading along the intestimatian axis were changed. Concerning the histoligthe invading
cancer, the original description of mucin-secresiignet-ring cells was evolved considerably andesother pathological
features were added. Microscopically, KT has twar@an components: epithelial and stromal. The epihcomponent is
composed chiefly of mucin-laden signet ring cellshweccentric hyperchromatic nuclei. However, KThadisplay a
predominantly tubular pattern, where the signeg riells are present in tubules and interminglech wiromal cells.
The mesenchymal component of KT is of ovarian séfoarigin. Sometimes, the stromal reaction is derige that it

obscures the signet ring pattern, rending its diagnchallenging, and possibly confused with fibasii. Recently,
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some new pathological presentations were addetieicclassical KT. Glandular, fibrolaminar, mucinaecinoid-like,
cellular-acellular pattern, B cell lymphoblasticikemia and large B cell lymphoma were descried® * % It can be
deducted, actually, that the original histologifestures of KT were expanded and include a wideetyaof pathological

patterns.

The peak age of KT patients is the fifth decadenmmonly seen in middle-aged and elderly females radcar
following menopause. Sixty percent of the womenstilbmenstruating. Reviewing 120 KT, women agasged from 13
to 84 years (average 45 years) with 43% of themeud® years®. Along the time, the age-range distribution turned
toward a younger age. In fact, till 1989, 5 claabI¢T girls below the age of 20 years were desctiid More recently, in
large series, few young females were adle@ ?! It can be summarized that also in the age-rarspec, age of

presentation of KT is shifted to a younger agehiine.

Pathophysiologically, the rout of matastasis altrgintestinal-ovarian axis is also evolving. Ciealy, it was
thought that direct seeding across the abdominatycaccount for the spread of the tumor. Lattermiatogenous spread
was suggested and it is now evident that retroghat@hatic spread is the most likely route of mitsis as there are

several evidences supporting this conéepf.

The girls, currently presented, shed new light ko ¢lassical KT. They are unusual in their ageriistion as
well as in the pathology of their tumors. The setoase is the youngest, in the literature, havifig Kl the three were
below the age of 18 years, at the time of diagnoBigrkitt lymphoma was never described in KT. Tmdy description of
lymphoma, in the KT literature, is a case of nordgkin, diffuse large B cell lymphoma, in a 61 yeatd woman!*®.
Compared to recent study on B-cell non-Hodgkin ljioypa prognosis in children and adolescetfis,present serie had

favorable out come and good progndsis®.

Several common features exist in the three girtesgntly described: abdominal pain is the mostuieed
presenting symptom, imaging techniques like US @mdare very informative, gastrointestinal and osarilistribution of
the lymphomas simultaneously appeared, anemia lendted acute phase reactants, anti-lymphoma clemaqty is the
treatment of choice, prognosis is very good.

Traditionally, the diagnosis of KT, along the y&gawas according to the World Health organizati@gdostic
criteria®!. However, the term KT was also clinically defiresiany ovarian metastatic carcinoma derived frqriraary
malignancy, thus adopting a more relative looseicdi definition®?®?”. Based on the current knowledge, the new aspects
and the expunction, over the years, of KT, it iggasted that the description should be renamedchadged to
Krukenberg syndrome. A syndrome is "the combinatidnsigns and symptoms associated with a particoiarbid
process, which together constitute the picture disaaseé®®. The literature, since the original description of Kn 1896,
changed extensively, concerning signs and symptorhe. terms adenocarcinoma of the stomach, mucireteg
signet-ring cells, middle-aged and elderly femalesund or following menopause, should be expandechdny other
organs, pathological processes and age —range.tBeenuts of metastasis from the primary orgathéovaries evolved
to the lymphatic network. The present pediatriéesdurther shows the wide variability of the siggrsd symptoms of the
Krukenberg syndrome and adds two new aspects, gathel pediatric age and the Burkitt and large B lgenphomas.
The medical community and especially gastroentgiste should be aware of the presently describeijuen

manifestation.
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