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We experienced two rare cases of metastases to the central nervous system (cerebral and leptomeningeal metastases) from
primary epithelial ovarian carcinoma. The first case was a 55-year-old woman who developed carcinomatous meningitis while
on chemotherapy for ovarian cancer stage IIIC. Cytological analysis confirmed carcinomatous cells of ovarian origin in the
cerebrospinal fluid. Magnetic resonance imaging demonstrated abnormal hyperintensity in the cerebral sulci on fluid attenuated
inversion recovery (FLAIR) sequence with enhanced gadolinium indicating leptomeningeal metastases. Her consciousness rapidly
declined and she died 42 days after diagnosis.The second case was a 63-year-old woman who underwent surgery for ovarian cancer
andwhowas diagnosed as stage IA.Thirty-eightmonths after surgery, she developedweakness of the left hand and headaches. ACT
scan revealed metastases to the right cerebrum and she was treated with surgical resection followed by radiotherapy. Five months
after resection, she developed ileus caused bymultiple relapses in the pelvis. Despite chemotherapy, her performance status declined
and she died nine months after the resection. Both cases were rare because the first case was isolated leptomeningeal metastases,
and the second case was confirmed relapse site in the cerebrum due to neurological symptoms despite her early clinical stage.

1. Introduction

In Japan, 9,804 cases of ovarian carcinoma and 4,758 disease-
related deaths annually were reported in 2009 [1]. Almost half
of the cases were higher than stage III at initial diagnosis,
which usually results in a poor prognosis. Metastases from
primary epithelial ovarian carcinoma usually occurs in the
abdomen, lungs, and lymph nodes, but metastasis to the
central nervous system (CNS) is rare. Advancements in
the therapy of ovarian cancer have improved the patient
response rate and prolonged the survival period. However, it
has also increased the incidence of CNS metastases, which
usually develop after long-term treatment. In this report, we
describe two types ofmetastases to the CNS, cerebral and lep-
tomeningeal metastases, from epithelial ovarian carcinoma.

2. Case Presentation

A 55-year-old Japanese woman, gravida 2 para 2, under-
went surgery for a tumor in the left ovary (11×13×12 cm).
Laparotomy revealed the swelling of both ovaries, rectum
involvement, and peritoneal dissemination from the pelvic
cavity to the upper abdominal cavity. She underwent a hys-
terectomy, bilateral salpingo-oophorectomy, omentectomy,
and low-anterior resection of the rectum, which resulted in
suboptimal surgery. Histological diagnosis confirmed high-
grade serous carcinoma in the adnexal mass and peritoneal
biopsy. She was diagnosed as stage IIIC ovarian cancer
according to the International Federation of Gynecology
and Obstetrics (FIGO) classification. Six cycles of adju-
vant chemotherapy combining paclitaxel (180mg/m2) and

Hindawi
Case Reports in Obstetrics and Gynecology
Volume 2018, Article ID 4301247, 5 pages
https://doi.org/10.1155/2018/4301247

http://orcid.org/0000-0003-1118-6368
http://orcid.org/0000-0001-8898-4857
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2018/4301247


2 Case Reports in Obstetrics and Gynecology

Figure 1: Numerous atypical epithelial clusters were present in the CSF. These atypical cells have eccentric large hyperchromatic nuclei and
scant cytoplasm. Some cells show vacuolar changes.

carboplatin (area under the curve (AUC) = 5) were adminis-
trated every 3weeks, and her serum levels of CA125 decreased
to normal. Thirteen months after the end of therapy, the
same regimen plus bevacizumab was added because relapse
sites were confirmed in the pelvis and also her CA-125
levels were elevated. After three cycles of chemotherapy, the
regimen was changed to doxorubicin (60mg/m2) because of
progressive disease. She developed dizziness, back pain, and
severe headaches without neurologic signs after two cycles of
the therapy, at forty-three months after the primary surgery.
After hospitalization, physical and neurological examination
showed normal results and no parenchymal lesion was
detected on a contrast-enhanced CT scan of the cranium.
Diagnostic lumbar puncture was performed the next day,
which revealed carcinomatous cells of ovary origin in the
cerebrospinal fluid (CSF) (Figure 1). Magnetic resonance
imaging (MRI) demonstrated abnormal hyperintensity in the
cerebral sulci, mainly in the left lateral, occipital lobes, and
folia in the cerebellar hemispheres and vermis on FLAIR
with enhancement after gadolinium injection (Figure 2).
On the basis of these results, she was diagnosed with
carcinomatous meningitis. High-dose corticosteroid therapy
was begun, although systemic or intrathecal chemotherapy
was not added because of her poor performance status. Her
general condition and consciousness declined rapidly and she
died forty-two days after the diagnosis. An autopsy was not
performed.

The second case was a 63-year-old Japanese woman,
gravida 2 para 2, with a history of hysterectomy because of
fibroids at 45 years of age. A partially solid cystic tumor
(5×4×6 cm) was detected in the pelvis at a private clinic. She
was referred to our hospital for surgery.Her serumCA125 and
CA19-9 levels were not elevated before surgery. Laparotomy
revealed a tumor in the left ovary, and she was diagnosed
as adenocarcinoma by frozen section without peritoneal

Figure 2: Cranial-enhancedMRI T1-weighted images reveal abnor-
mal linear hyperintensity mainly on the left lateral lobe.

lesions. The capsule of the tumor was intact and ascites
was scanty. We performed bilateral salpingo-oophorectomy
and omentectomy, resulting in compete surgery. Cytology of
ascites was negative and the final pathological examination
showed mucinous carcinoma limited to the left ovary (FIGO
stage IA). After the surgery, she was followed up every
3–6 months at the outpatient department. After thirty-
eight uneventfulmonths, she developed headaches, dizziness,
memory problems, and weakness of her left arm. A solitary
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Figure 3: Axial T2-weighted brain MRI scan shows a solitary
metastatic lesion in the right temporal lobe with brain edema.

tumor was found in the right lateral lobe (diameter 3 cm) on
cranialMRI and a suspected relapse of the ovarian carcinoma
was determined (Figure 3). She underwent surgical resection
of the cerebral lesion and pathological examination con-
firmed metastatic disease. Gamma-knife radiosurgery fol-
lowed (49Gy) without further chemotherapy. Four months
after the brain surgery, she presented with nausea and vom-
iting caused by ileus. A CT scan revealed multiple recurrent
tumors in the pelvic cavity. She underwent laparotomy, but
we could not resect these multiple recurrent lesions, and
colectomy was done to improve ileus. Postoperatively, we
used chemotherapy combining paclitaxel (180mg/m2) and
carboplatin (AUC=5). Despite the therapy, she was diagnosed
as a progressive disease after three cycles. At the same time,
her performance status declined gradually without intracra-
nial relapse and neurological symptoms. She succumbed to
abdominal involvement nine months after resection of the
cerebral lesion and no autopsy was performed.

3. Discussion

Herein, we report two rare cases of CNS metastases from
ovarian carcinoma. The first case was leptomeningeal metas-
tases with no obvious parenchymal lesions, and the second
case was solitary brain metastases with neurological symp-
toms as the first manifestation of relapse in the cerebrum
regardless of her early clinical staging. CNS metastases
observed in stages III and IV account for about 86% of cases
whereas stage I accounts for only 9–10% [2, 3].

Brainmetastases from the lung, breast, renal, and colorec-
tal carcinoma andmelanoma are common and occur in up to

40% of cases [4, 5], whereas leptomeningeal metastases are
commonly seen in melanoma, lung, and breast carcinoma
in 3–5% of cases [6]. The incidence of metastases from
epithelial ovarian carcinoma to the brain parenchyma and
leptomeninges is 0.9–3.3% [7–11] and 0.06% [12], respectively,
indicating their rarity. Recent studies reported an increase in
the incidence of metastases during the past decade. Chiang et
al. reported a single institutional study where the incidence
of metastases was increased from 0.18% (1995–1999) to 2.12%
(2005–2009) [3]. The main reasons for this increase might
be improvements in brain imaging and treatment for local
relapse.

Almost 90% of CNS metastases develop an average of 25
months after the initial treatment [2]. Nasu et al. recently
reported that CNS metastases from ovarian carcinoma had
a statistically better prognosis than those from corpus and
cervical carcinoma [2]. The median survival time was 12.5
months for ovarian cancer and 6.2 and 4.8 months for
corpus and cervical cancer, respectively. Therefore, despite
its poor prognosis, a prompt diagnosis of CNS metastases
might provide an opportunity for appropriate treatment and
palliative care.

The most common site of metastasis in the CNS is the
cerebral hemisphere (75%) followed by the cerebellum (11%)
and meninges (7.3%) [13]. Symptoms of CNS metastases
from ovarian carcinoma were confirmed in approximately
90% of patients at diagnosis [2, 14]. A headache is the
most common symptom seen in 40–50% of patients, which
results from brain edema and/or hydrocephalus [15]. Other
symptoms such as confusion, dizziness, decreased mental
status, consciousness disturbance, general weakness, ataxia,
and neurological motor deficits are also observed depending
on the location of the metastases.

Symptoms of leptomeningeal metastases without
parenchymal lesions are caused by increased intracranial
pressure and meningeal irritation. The most common
symptoms are headache and seizures. Gait difficulties from
weakness or ataxia, memory problems, incontinence, and
sensory abnormalities are sometimes reported, although
classic cerebral signs such as hemiparesis and aphasia are less
common. Cases with symptoms such as deafness, vertigo,
facial weakness, and blindness as a first manifestation were
also previously reported [16–18]. Both our cases showed
headache and other neurological signs, while localized
neurological signs were confirmed in the cerebral metastases
case. Symptoms of cranial nerves were not observed in our
cases.

Diagnosis of brainmetastases is usually based on imaging
techniques, but the diagnosis of carcinomatous meningitis
can be difficult. The first step of the examination is a
detailed check of neurological findings. After the physical
examination, a computed tomography (CT) scan is used to
detect metastatic lesions and rule out cerebrovascular events.
MRI imaging is themost useful tool for the diagnosis of brain
lesions as well as leptomeningeal metastases showing nodu-
lar subarachnoid enhancement after gadolinium injection.
These findings were reported in 75–90% of patients whose
cerebrospinal fluid (CSF) cytology was positive [19, 20]. The
optimal test for a definitive diagnosis of leptomeningeal
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metastases is the detection of cancer cells in the CSF. How-
ever, the sensitivity of this method is low; for the first sample
it is approximately 45%–75% [21, 22], although repetition of a
sample three times can improve the sensitivity to 90%ormore
[22]. The sensitivities of MRI with gadolinium enhancement
and enhanced CT scanning for the diagnosis of carcinoma-
tous meningitis are approximately 70% and 30%, respectively
[23–25]. Our first case was positive for MRI imaging and
CSF examination at the first sampling.These findings allowed
a prompt diagnosis, but also indicated severe meningitis.
Serum CA125 levels are a useful biomarker to diagnose the
relapse of epithelial ovarian carcinoma. However, it is of
limited value for the detection of CNS metastases because
it is impermeable to the blood-brain barrier. Anupol et al.
reported that ten of 15 patients (66.6%) with brain metastases
from ovarian carcinoma had elevated serum CA125 levels
[26]. In our cases, the first case had already shown an elevated
CA125 level because of othermultiple relapses and the second
case was negative for CA125 levels throughout the clinical
course. Therefore, we were unable to use CA125 levels as a
manifestation of brain metastases.

The mechanism of CNS metastases might involve vascu-
lopathy or direct vascular obliteration by cancer cells, while
that of leptomeningeal metastases remains the subject of
investigation. It is suspected that cancer cells may reach
the leptomeninges through hematogenous spread, direct
invasion from parenchymal lesions, or spread along the per-
ineurium from cranial or spinal nerves. After the cancer cells
reach the subarachnoid space, they spread to the meninges
directly through the CSF. Our leptomeningeal metastases
case had multiple intra-abdominal relapses mainly in the
pelvis with no evidence of liver, lung, or parenchymal lesions.
We speculate the path of spread might be from spinal
cord lesions. Although she had back pain, indicating spinal
symptoms, we did not perform MRI of the spine.

The type and amount of CNS metastases were 42% for
single lesions, 55% for multiple parenchymal lesions, and
3% for leptomeningeal disease [27]. To date, no clinical
trials have been initiated for CNS metastases from ovarian
carcinoma because of its rarity. Surgical resection, whole-
brain radiotherapy, systemic chemotherapy, and gammaknife
stereotactic radiosurgery alone or in combination have been
used, dependent on the patient’s condition and themetastatic
sites in the brain. In a review article, Piura et al. reported that
a significantly better survival was observed for multimodal
therapy compared with whole-brain radiotherapy alone [27].
Cohen et al. also reported that surgical resection of solitary
ovarian cancer metastases followed by whole-brain radio-
therapy resulted in better survival compared with radiother-
apy alone [7]. A limitedmeta-analysis recommended surgical
resection followed by radiation therapy for patients with a
solitary lesion and well-controlled relapse sites. In our case,
cranial surgery followed by radiation therapy was performed
because of the solitary lesion. Her neurological symptoms
were improved remarkably even after the pelvic relapses were
confirmed. These therapies were effective at improving her
neurological symptoms without adverse effects.

The goal of treatment for leptomeningeal metastases is
mainly the palliation of symptoms. The median interval

between initial diagnosis and detection of leptomeningeal
metastases was 26 months and its prognosis is extremely
poor with a median survival ranging from 1.8 to 5.7 months
[28]. In a clinical review, 67% of patients died within two
months after the diagnosis [29]. Treatments are usually based
on experiences with other carcinomas, because of its rarity.
Chemotherapy and radiotherapy have been used; most cases
were treatedwith intrathecal chemotherapy usingmethotrex-
ate, with or without whole-brain radiation therapy. In some
reports, treatment with intrathecal methotrexate succeeded
in prolonging the survival period from 6 to 18 months [30–
33]. Regarding our case, we had no chance to treat with
methotrexate for palliation as her condition declined rapidly
after the diagnosis.

4. Conclusion

In conclusion, CNS metastases from epithelial ovarian carci-
noma have become a critical issue for clinicians, especially
in patients receiving long-term chemotherapy. Currently,
routine brain imaging is not recommendedduring the follow-
up period for epithelial ovarian carcinoma. Clinicians should
consider metastases to the CNS whenever a cancer patient
shows neurological symptoms or behavioral changes. If a
prompt diagnosis is made, it might lead to a better prognosis
and the early initiation of palliative care, which should be
beneficial.

Conflicts of Interest

The authors have no conflicts of interest relevant to this
article.

Acknowledgments

We thank Edanz Group (http://www.edanzediting.com/ac)
for editing a draft of this manuscript.

References

[1] M. Hori, T. Matsuda, A. Shibata, K. Katanoda, T. Sobue, and
H. Nishimoto, “Cancer incidence and incidence rates in Japan
in 2009: a study of 32 population-based cancer registries for
the Monitoring of Cancer Incidence in Japan (MCIJ) project,”
Japanese Journal of Clinical Oncology, vol. 45, no. 9, pp. 884–891,
2015.

[2] K. Nasu, T. Satoh, S. Nishio et al., “Clinicopathologic features
of brain metastases from gynecologic malignancies: a retro-
spective study of 139 cases (KCOG-G1001s trial),” Gynecologic
Oncology, vol. 128, no. 2, pp. 198–203, 2013.

[3] Y. Chiang, J. Qiu, C. Chang et al., “Brain metastases from
epithelial ovarian carcinoma: evaluation of prognosis and
managements — A Taiwanese Gynecologic Oncology Group
(TGOG) Study,” Gynecologic Oncology, vol. 125, no. 1, pp. 37–41,
2012.

[4] R. R. Langley and I. J. Fidler, “The seed and soil hypothesis
revisited—the role of tumor-stroma interactions in metastasis
to different organs,” International Journal of Cancer, vol. 128, no.
11, pp. 2527–2535, 2011.

http://www.edanzediting.com/ac


Case Reports in Obstetrics and Gynecology 5

[5] L. J. Schouten, J. Rutten, H. A. M. Huveneers, and A. Twijnstra,
“Incidence of brain metastases in a cohort of patients with car-
cinoma of the breast, colon, kidney, and lung and melanoma,”
Cancer, vol. 94, no. 10, pp. 2698–2705, 2002.

[6] B. Gleissner and M. C. Chamberlain, “Neoplastic meningitis,”
The Lancet Neurology, vol. 5, no. 5, pp. 443–452, 2006.

[7] Z. R. Cohen, D. Suki, and J. S. Weinberg, “Brain metastases
in patients with ovarian carcinoma: pPrognostic factors and
outcome,” Journal of Neuro-Oncology, vol. 66, no. 3, pp. 313–325,
2004.

[8] G. C. Rodriguez, J. T. Soper, A. Berchuck et al., “Improved
palliation of cerebral metastases in epithelial ovarian cancer
using a combined modality approach including radiation ther-
apy, chemotherapy, and surgery.,” Journal of Clinical Oncology,
vol. 10, no. 10, pp. 1553–1560, 1992.

[9] G. H. Barker, J. Orledge, and E. Wiltshaw, “Involvement of the
central nervous system in patients with ovarian carcinoma,”
BJOG: An International Journal of Obstetrics and Gynaecology,
vol. 88, no. 7, pp. 690–694, 1981.

[10] J. P. Geisler and H. E. Geisler, “Brain metastases in epithelial
ovarian carcinoma,” Gynecologic Oncology, vol. 57, no. 2, pp.
246–249, 1995.

[11] P.D. LeRoux,M. S. Berger, J. P. Elliott et al., “Cerebralmetastases
from ovarian carcinoma,” Cancer, vol. 67, pp. 2194–2199, 1991.

[12] S. Yust-Katz, S. Mathis, and M. D. Groves, “Leptomeningeal
metastases from genitourinary cancer: the University of Texas
MD Anderson Cancer Center experience,” Medical Oncology,
vol. 30, no. 1, article 429, 2013.

[13] L. Kumar, S. Barge, A. K. Mahapatra et al., “Central nervous
system metastases from primary epithelial ovarian cancer,”
Cancer Control, vol. 10, no. 3, pp. 244–253, 2003.

[14] G.M. Gressel, L. S. Lundsberg, G. Altwerger et al., “Factors Pre-
dictive of Improved Survival in Patients with Brain Metastases
from Gynecologic Cancer: A Single Institution Retrospective
Study of 47 Cases and Review of the Literature,” International
Journal of Gynecological Cancer, vol. 25, no. 9, pp. 1711–1716,
2015.

[15] D. Pectasides, M. Pectasides, and T. Economopoulos, “Brain
metastases from epithelial ovarian cancer: a review of the
literature,”The Oncologist, vol. 11, no. 3, pp. 252–260, 2006.

[16] R. Vitaliani, M. Spinazzi, A. R. Del Mistro, R. Manara, B.
Tavolato, and D. M. Bonifati, “Subacute onset of deafness
and vertigo in a patient with leptomeningeal metastasis from
ovarian cancer,” Neurological Sciences, vol. 30, no. 1, pp. 65–67,
2009.

[17] M. Krupa and K. Byun, “Leptomeningeal carcinomatosis and
bilateral internal auditory canal metastases from ovarian carci-
noma,” Radiology Case Reports, vol. 12, no. 2, pp. 386–390, 2017.

[18] J. Levy, M. Marcus, I. Shelef, and T. Lifshitz, “Acute bilateral
blindness in meningeal carcinomatosis,” Eye, vol. 18, no. 2, pp.
206–208, 2004.

[19] C. R. A. S. De Azevedo, M. R. S. Cruz, L. T. D. Chinen et al.,
“Meningeal carcinomatosis in breast cancer: Prognostic factors
and outcome,” Journal of Neuro-Oncology, vol. 104, no. 2, pp.
565–572, 2011.

[20] J. M. Gomori, N. Heching, and T. Siegal, “Leptomeningeal
metastases: Evaluation by gadolinium enhanced spinal mag-
netic resonance imaging,” Journal of Neuro-Oncology, vol. 36,
no. 1, pp. 55–60, 1998.

[21] W. R. Wasserstrom, J. P. Glass, and J. B. Posner, “Diagnosis
and treatment of leptomeningeal metastases from solid tumors:

Experience with 90 patients,”Cancer, vol. 49, no. 4, pp. 759–772,
1982.

[22] T. Leal, J. E. Chang, M. Mehta, and H. I. Robins, “Lep-
tomeningeal metastasis: challenges in diagnosis and treatment,”
Current Cancer Therapy Reviews, vol. 7, no. 4, pp. 319–327, 2011.

[23] M. C. Chamberlain, “Neoplastic meningitis,” The Oncologist,
vol. 13, no. 9, pp. 967–977, 2008.

[24] G. C. Jayson andA.Howell, “Carcinomatousmeningitis in solid
tumours,” Annals of Oncology, vol. 7, no. 8, pp. 773–786, 1996.

[25] N. Pavlidis, “The diagnostic and therapeutic management of
leptomeningeal carcinomatosis,”Annals of Oncology, vol. 15, no.
4, pp. iv285–iv291, 2004.

[26] N. Anupol, S. Ghamande, K. Odunsi, D. Driscoll, and S. Lele,
“Evaluation of prognostic factors and treatment modalities in
ovarian cancer patients with brain metastases,” Gynecologic
Oncology, vol. 85, no. 3, pp. 487–492, 2002.

[27] E. Piura and B. Piura, “Brain Metastases from Ovarian Carci-
noma,” ISRN Oncology, vol. 2011, Article ID 527453, 13 pages,
2011.

[28] W. T. Sause, J. Crowley, H. J. Eyre et al., “Whole brain irradiation
and intrathecal Methotrexate in the treatment of solid tumor
leptomeningeal metastases — A Southwest Oncology Group
study,” Journal of Neuro-Oncology, vol. 6, no. 2, pp. 107–112, 1988.

[29] E.Miller, I. Dy, and T.Herzog, “Leptomeningeal carcinomatosis
from ovarian cancer,”Medical Oncology, vol. 29, no. 3, pp. 2010–
2015, 2012.

[30] A. N. Gordon, J. J. Kavanagh Jr., J. T. Wharton, F. N. Rutledge,
E. A. M. T. Obbens, and G. P. Bodey Sr., “Successful treatment
of leptomeningeal relapse of epithelial ovarian cancer,” Gyneco-
logic Oncology, vol. 18, no. 1, pp. 119–124, 1984.

[31] H. Ohta, R. Koyama, T. Nagai, Y. Hirayama, S. Saito, and A.
Yonesaka, “Meningeal carcinomatosis from an ovarian primary
with complete response to adjuvant chemotherapy after cranial
irradiation,” International Journal of Clinical Oncology, vol. 6,
no. 3, pp. 157–162, 2001.

[32] H. Yamakawa, H. Ariga, A. Enomoto, S. Netsu, Y. Suzuki,
and R. Konno, “Meningeal dissemination from an ovarian
carcinomawith effective response to intrathecal chemotherapy,”
International Journal of Clinical Oncology, vol. 14, no. 5, pp. 447–
451, 2009.

[33] Y. Goto, N. Katsumata, S. Nakai et al., “Leptomeningeal
metastasis from ovarian carcinoma successfully treated by the
intraventricular administration of methotrexate,” International
Journal of Clinical Oncology, vol. 13, no. 6, pp. 555–558, 2008.



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

