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Abstract

An extremely rare congenital choroid plexus papilloma of right ventricle
of the brain was diagnosed in a newborn at three weeks of age. Due to the
increasing production of the liquor the tumor was removed surgically 2 days
later. The baby was exposed to flavonoids, Diosmin and Hesperidin (DH) during
fetal development due to maternal treatment regimens of posttrombotic venal
insufficiency. Flavonoids, as “plant origin” have often been considered to be
safe and due to the venotonic and tissue protective properties are mainly used
to cure chronic venous insufficiency in human. However, DH has not been used
during pregnancy and even though being useful to mother, the benefits of DH
may be reversed to unfavorable effect for developing fetus. Especially since
flavonoids play a dual role in mutagenesis and carcinogenesis depending of
certain member of flavonoid or animal tissue used in experiment. Increasing
evidence of putative tumorigenic side-effect of DH mediated by cellular DNA
damage directly, via oxidative stress, by interacting with cellular aryl hydrocarbon
receptor or affecting vascularization processes via expression of growth factors,
has been available since 1998. Here we draw attention to the safety of DH,
which has not been proved yet, at least during pregnancy. Therefore, special
precaution should be taken when DH is desired to use from the beginning of
pregnancy and for a long period during pregnancy. The data available today,
either directly or indirectly indicate the risk for congenital vascular tumors in

human fetus if exposed to DH.
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Case Presentation

Congenital choroid plexus papilloma of the brain belongs to
the group of congenital choroid plexus tumors [1]. Among these,
congenital vascular choroid plexus papilloma of newborns, in
particular, accounts for about 1/3 of all congenital brain tumors [2]
which constitutes the calculated annual incidence rate of 0.05-0.09
cases per 100 000 children <36 months [1,2]. A 10-year retrospective
study in Canada identified only 2 cases with congenital/fetal/neonatal
brain choroid plexus papilloma and only one of them is still alive [2].
There are few other clinical reports of rare cases of papilloma of the
given structure occurring at early childhood [3-6] and are therefore
not classified as congenital.

Micronized Diosmin 450mg and Hesperidin 50mg (DH) in
addition to warfarin treatment was prescribed twice a day to the 30
year old female after an incident of venous thrombosis of deep femoral
vein while using oral contraceptives. The treatment with warfarin
was replaced with subcutaneous injections of sodium enoxaparin
20mg/d and oral acetylsalicylic acid 100mg/d 1.5 years later because
of pregnancy planning [7,8]. The treatment regime of DH, sodium
enoxaparin and acetylsalicylic acid continued during pregnancy up
to 6 weeks after delivery. A normosomic baby boy was born at 39*
gestational week via Caesarian section due to fetopelvis disproportion
(Head Circumference (HC) was 37.5cm) and fetal tachycardia. The
course of pregnancy and procedure for delivery was uncomplicated
but the newborn suffered from a mild hypoxia.

At three weeks old he was diagnosed with congenital choroid
plexus papilloma of right ventricle of the brain (Figure 1). The
HC=41.8cm, large fontanel 4x7cm, sagittal suture was opened
3mm, bilateral Graefe sign turned positive, child was extremely
restless, Babinski symptom bilaterally positive. Due to the increasing
production of the liquor tumor hold evident and tremendous risk
for brain damage, hydrocephaly or death, the tumor was removed
by urgent surgery through opened large fontanel at the age of 25
days. Cranial trepanation was performed nearby largely opened
large fontanel and tumor was extirpated from right ventricle and
the remaining part of it through foramen Monroe. The course of
surgery was uncomplicated and since the circulation of liquor was not
interrupted no catheter was replaced. The tumor was histologically
benign papilloma of choroid plexus. Postoperative HC=40cm, large
fontanel was hollowed, Babinski symptom minimally expressed.
Electron-Encephalography (EEG) performed on 5 postoperative day
revealed underlying injury at the projection of right hemisphere. The
general development of child was satisfactory during the following
3 postoperative years. At the age of 3, the right occipital-temporal
partial epilepsy with secondary generalized seizures and loss of
consciousness was manifesting.

During expecting the second child, the mother was prescribed
again to use sodium enoxaparin 20mg/d and acetylsalicylic acid
100mg/d, but not DH. The second child was born healthy 2 years
later.
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Figure 1: Magnetic resonance imaging of the brain revealed the cauliflower-
like tumor originating from the plexus choroideus of the posterior horn of the
right lateral ventricle and extending to the Ill ventricle (A) and of postsurgical
status 72 days after operation (B). A1 — papilloma in the right lateral ventricle
reaching partly to into the third ventricle, A2 — papilloma in the widened right
ventricle, B1, B2 — subdural hygroma at the right side of the brain with maximal

depth 1.9cm and equal seized lateral ventricles, no sign of the papilloma.

Discussion and Conclusion

A flavonesdiosmin  (3’,5,7-trihydroxy-4’-methoxyflavone-
7-rutinoside) and a flavanonehesperidin (3',5,7-trihydroxy-4'-
methoxyflavanon) belong to the family of plant polyphenolic
compounds named flavonoids. Flavonoids play a dual role in
mutagenesis and carcinogenesis acting either as anticarcinogens or
inhibit the growth of tumor cells [9-14], or others act as cocarcinogens,
mutagens or induce DNA damage [9,15]. DH are a potent venotonic
protecting veins from damaging factors and are therefore mainly used
to cure chronic venous insufficiency [16-18]. For these indications,
the DH has been reported to be effective, harmless and has been in use
for long time by now [16-22]. The treatment of venous insufficiency
with DH benefits from various effects providing cellular protection
to already increased inflammatory state and oxidative stress in vitro
or in non-pregnant patients [23-26] or following chemically induced
carcinogenesis [14,27-31]. Even though DH has many health benefits
for chronic diseases, these benefits need reevaluations when it
comes to pregnancy where developing fetus is involved. In general,
DH treatment during pregnancy has not been contradicted, since
no teratogenic effect has been detected in animal experiments [32].
The safety of hesperidin was stated based on the detection of viable
mice fetuses with no external, visceral, and skeletal adverse effects
observed. However, the hemorrhagic area in the brain was detected
in one fetus treated with hesperidin, but was considered statistically
insignificant due to low prevalence [32]. It is worth noticing, that
similar occasion is reflected also in current case, where the newborn
boy had vascular abnormality in the plexus choroideus but was

otherwise healthy. Literature provides few cases where diosmin has
been used in human pregnancy, but near full term of pregnancy and
for very short period of time [33,34]. In current case, DH was used
during entire pregnancy, covering also the most sensitive periods
of fetal development. The safety statement of diosminin human
pregnancy [35] relies on minimal transplacental passage in rodents
detected in a study in 1994 [17]. No later studies or studies on
human are available to contradict the passage of diosmin through the
placenta. On the contrary, because of their lipophilicity [36,37] and
low molecular mass [38,39] of diosmin about 608kDa and hesperidin
ca 610 kDa, theses bioflavonoids among others [36] pass through the
feto-placental barrier from mother to fetus.

There are a number of mechanisms by which DH could affect
developing fetus. Apart from common ability of flavonoids to
interact directly with DNA [15], diosmin affects gene expression
and modifies cell function [40-42] by interacting with cellular
Aryl Hydrocarbon Receptor (AhR) in a cell type specific manner
[43,44]. The AhR-agonistic effect of diosmin is rather substantial
reaching up to 25% of the maximal response induced by most
toxic 2,3,7,8-Tetrachlorodibenzo-P-Dioxin (TCDD) [43]. TCDD is
one of the dioxins used as a reference standard for hazard and risk
assessment of these environmental and dietary contaminants [45,46].
Also, dioxins, or TCDD, have been used to identify several harmful
effect of AhR activation during fetal development. The yet developing
fetus is most sensitive to AhR mediated effect starting already from
day 3-4 after fertilization [47]. Later, the effect of AhR activation on
cell cycle progression versus arrest is tissue-sensitive [36] impairing
preferentially the formation of rapidly developing organ systems
[48,49]. AhR activation during fetal development may interfere with
brain development by affecting the function of neurotransmitters
[50] and by altering intracellular enzymatic signaling [51]. Same
time, AhR activation is unlikely involved in major disturbances of the
human brain tissue [36] substantial to abort the pregnancy, but rather
milder to cause health problems after birth. However, there is no
certainty whether the epilepsy in current case is a direct consequence
of AhR mediated effect of diosmin, or the brain tissue was suffering
from increased intracranial pressure during development due to
increased liquor production of papilloma.

As shown already a long time ago, diosmin induces the
expression of CYP1A1 [44] via AhR [52]. The activity of CYP1Al
generates genotoxic metabolites harming DNA structure [53]
and mediating carcinogenetic properties in a cell [44]. There is a
question in current case, whether the tumor was initiated by cellular
cancerogenesis mechanisms or alternatively, was it the consequence
of disturbed vascular development. Importantly, AhR activation
may cause disturbances in vascularization of certain tissues, causing
cardiovascular embryotoxicity of dioxins [54], altering the shape and
causing neovascularization of certain blood vessels in the brain of
developing Zebrafish [55]. The vascularization process seems to be
disturbed in certain blood vessels rather than affecting entire vascular
system in the body [55-57]. Brain vasculature is unique because
cranial vessel pattering is intertwined with neural development
[55,58]. In the line with these data, no clinically relevant blood vessel
malformations was detected in the little boy anywhere else in the
body but in the plexus choroideus.
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Apart from AhR mediated effect of dioxins, these compounds
induce abnormal vascularization via promoting the expression of
Vascular Endothelial Growth Factor (VEGF) in mouse model and in
human cell line [59]. Since VEGF regulates the development of blood
vessels in normal tissues but also in tumors [60] dioxins may initiate
neovascularization in normal tissue and promote the vascular growth
in already tumorigenic tissues.

The congenital choroid plexus papilloma of right ventricle of
the brain is extremely rare disorder [1,2]. Definitely, in such a rare
disease the etiologic factors are not the ones to occur very commonly
in the population, but are expected to be rare and specific. Also, as
venous insufficiency treated with flavonoids is more prevalent in
elderly women [61] and the coexistence of pregnancy with long term
flavonoid treatment is also rare, meaning no epidemiological studies
cannot be performed thus far to assure the association. Also, it is well
appreciated, that there are distinct risk factors, the way these factors
affect and the speed of the affect for fetal carcinogenesis and that for
tumors acquired slowly during the lifetime exposing many different
risk factors. Available data indicate that the safety of phlebotonic DH
is not sufficiently studied yet and the use of DH may be hazardous
to developing fetus. Special precaution should be taken when DH is
desired to use from the beginning of pregnancy and for a long period
during pregnancy.
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