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Background. The therapeutic impact of palliative androgen deprivation in metastatic prostate cancer is indisputable. Bilateral
orchiectomy represents the traditional method of AD but was reduced during the last years in favor for treatment with LHRH
analogues. Due to limited economic resources of the health care system, the economically priced definite surgical castration might
experience a renaissance. Methods. In this single-center retrospective study, 83 consecutive patients with osseous metastasized
prostate cancer were evaluated, who had primarily been treated by subcapsular bilateral orchiectomy. Response to therapy, time
until therapy failure, overall survival time, psychological disorders due to loss of organ, and disease-associated and postoperative
surgical complications were recorded. The median followup was 35 months (IQR: 26–46). Results. Patients’ mean age at surgery
was 72.1 (54–91) years. Six patients (7.2%) displayed immediate tumor progression after orchiectomy. Median time of tumor
remission and overall survival time were 29 and 36 months, respectively. 14% of the study group showed minor postoperative
complications. No psychological problems occurred following bilateral orchiectomy. Conclusion. Due to an effective and persistent
oncological effectiveness, less morbidity, and absence of psychological implications, bilateral subcapsular orchiectomy seems to be
a practicable and advisable alternative in the first-line therapy of metastasized PCa.

1. Introduction

In the pre-PSA era, one third of men with prostate cancer
(PCa) presented with distant metastasis at time of diagnosis,
and currently, it is about 5%–10% [1]. Despite these changes,
PCa still represents the second most frequent tumor-associ-
ated cause of death. In 2006, 12000 men died from PCa in
Germany [1].

Suppression of endocrine testicular function still repre-
sents the gold standard in palliative treatment in advanced
stage or metastasized PCa. Already in 1941, Huggins and
Hodges demonstrated control of PCa growth rate by andro-
gens and showed that there is no better way to achieve tempo-
rary control of PCa growth than androgen deprivation (AD)
[2]. Basically, AD treatment is able to induce a remission in
90% of PCa patients; the median progression-free survival
ranges from 18 to 34 months [3].

The earliest method of AD is represented by the bilateral
orchiectomy, which means a definitive therapy for the pa-
tient. Treatment with Diethylstilbestrol (DES) was de-scribed
as to the first method of reversible castration. At present,
medicinal castration is achieved either by LHRH analogues,
which have been available since the 1980s or by GnRH
antagonists being approved at the end of the last decade.
The use of antiandrogens remains the limitation of initial
increase of testosterone (flare phenomenon) under treatment
with LHRH analogues. Alternatively, they can also be used as
monotherapy, especially in patients with marginal metastatic
load with consideration of a better quality of life but only
slightly shorter progression-free and overall survival in
comparison to castration [4].

Despite the fact that bilateral orchiectomy represents a
proven method showing excellent oncological efficiency with
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rapid onset of action, 100% compliance of surgical castration
due to the definite character, and just minimal side effects,
at present, priority is given to medical treatment [5]. One
rational explanation for the avoidance of surgical castration
might be the expectation of psychological consequences due
to loss of testicles [6]. In 1942, Riba described subcapsular
bilateral orchiectomy (OE-R) as a surgical method of avoid-
ance of the “empty scrotum” without damage of the oncolog-
ical effectiveness [7]. Furthermore, American and European
studies could clearly prove that medical castration by LHRH
analogues is considerably more expensive than surgical
castration [8, 9].

In the present retrospective study, 83 patients with an
osseous metastasized adenocarcinoma of the prostate under-
going OE-R in an 11-year period were analyzed with respect
to progression-free and overall survival and discussed against
the background of internationally available data on this
topic. Furthermore, disease-related and postoperative surgi-
cal complications as well as psychological implications were
evaluated and discussed.

2. Methods

In the time period between January 1990 and December
2000, OE-R was carried out in 98 patients with a metas-
tasized PCa in the clinical center Berlin-Moabit. Based on
electronic patient files of the hospital and from urologists in
practice, clinical and oncological parameters of 83 patients
with bone metastasis, out of whom 63% presented with
multiple metastases, could be evaluated. In two out of 15
patients excluded, examination criteria were not completely
documented, and in further 13 patients, the OE-R was not
accomplished as primary therapy for osseous metastasized
PCa. Accurate assessment of PSA kinetics (initial value and
nadir) could be evaluated in 67 patients. Patients were
offered OE-R in local anesthesia, and surgery was carried
out according to the originally published surgical method
[7]. Each patient received antibiotic single-shot application
at the day of surgery. In all cases, postoperative pain could be
managed with nonsteroidal anti-inflammatory drugs.

Oncologic course of disease was calculated by Kaplan-
Meier method according to time of tumor remission and
overall survival starting at the moment of OE-R. For the
determination of the time until tumor remission, patients
who died without tumor progression were censored by time
of death. In 16 patients, preoperative PSA values were not
known; however, following PSA values were assessed so that
even in these patients the end of hormonal sensitivity could
be defined by an increase of the PSA value and/or by newly
established symptoms. The median followup was 35 months
(IQR: 24–26).

Psychologically relevant disorders of the patient caused
by loss of testicles were considered when information of
psychological problems was indicated by the patient himself
(criteria 1), in case of comedication with antidepressant
drugs (criteria 2), or cotreatment by a psychiatrist (criteria
3). Information on this was taken by the electronic patient
files noted by the ambulant urologist. Criteria 1 was proven

by the ambulant urologist with the question: “Do you feel
compromised in your well-being or body consciousness due
to cosmetic or optical consequences caused by the opera-
tion?”.

3. Results

3.1. Patients’ Demography. Average age of patients at the time
of OE-R was 72.1 (54–91) years, and general condition of
patients according to ECOG criteria was median 0 (n = 41;
49.4%). Altogether 17 patients (20.5%) showed an ECOG
performance status of ≥2. In all cases, histologically affirmed
adenocarcinoma of the prostate was present. 70% (n = 58)
of patients had an undifferentiated tumor (solitary Gleason
pattern: ≥4). In 67 patients, preoperative PSA value was
known, and the median value was 144 ng/mL (IQR: 68–
259). In 9.6% patients (n = 8), AD primarily resulted in
achievement of maximum hormone blockade (OE-R plus
antiandrogen).

3.2. Operation Parameter. In 62 patients (74.7%), OE-R was
performed in local anesthesia. The remaining 21 patients
additionally received sedoanalgesia. Representing a surgical
procedure mostly performed by residents (n = 74), the op-
eration time was 25 minutes (11–47 minutes) with a median
of 20 minutes.

Altogether, 12 postoperative complications (14.4%) were
described, which were managed conservatively in 7 cases
(3x hematoma and 4x wound infection). In 5 patients, sur-
gical revision (2x massive hematoma and 3x abscess) was
necessary.

3.3. Oncological Followup. Median time of hormonal effi-
cacy was 29 months, whereby 11% of patients (n = 9)
showed tumor remission until 5 years beginning from OE-R
(Figure 1). Median overall survival of 36 months was an-
alyzed. After 5 years, 16% (n = 13) of the patients were
still alive. The mean PSA nadir achieved was 10.5 (0.01–
212) ng/mL, but 45% patients (n = 37) achieved a PSA
nadir under 2 ng/mL. Six patients (7.2%) showed immediate
tumor progression after OE-R. Seven patients of the study
group (8.4%) underwent chemotherapy for further treat-
ment during castration-resistant status (different protocols,
n = 4 with Mitoxantrone 12 mg/m2 q3w).

During further disease progression, 12% of patients suf-
fered from pathologic bone fractures (n = 10). According to
electronic patient files received from the ambulant urologists,
there was no patient with psychological problems (criteria
1–3, Section 2) concerning OE-R. More than one half of pa-
tients (n = 48, 58%) declared to suffer psychologically under
general consequences of androgen withdrawal (disturbances,
depression, tiredness, muscle wasting, osteoporosis, loss of
libido, and erectile dysfunction).

4. Discussion

In 1895, White demonstrated the hormone sensibility of the
prostate by treating 111 men with an obstructive prostate
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Figure 1: Time of tumor remission in 83 patients with
osseous metastasized prostate cancer after subcapsular orchiectomy
(Kaplan-Meier method).

hyperplasia by surgical castration [10]. In 1935, David et al.
succeeded in isolating testosterone. Subsequently, Huggins
and Hodges inaugurated the androgen deprivation as tar-
geted therapy in advanced PCa [2]. For several decades,
surgical castration displayed the gold standard in metasta-
sized PCa. Huggins received the Nobel Prize for Medicine
and Physiology in 1966 in appreciation of his scholarly
achievements. Coy et al. and Labrie et al. first synthesized
potent LHRH analogues in 1973. This new substance class
has effectively been applied since the 1980s as standard
therapy in metastasized PCa [11, 12].

Equivalence of surgical and medical castration with
regard to remission and overall survival rate has been verified
sufficiently [13, 14]. Median time of tumor remission in the
present study was 29 months, which was in the upper range
of the corresponding expectation values for PCa patients
with primary AD therapy in tumor stage D2 [15].

One advantage of orchiectomy is rapid effectiveness, with
achievement of castration level between 3 to 12 hours post-
operatively [16]. This is an extremely important factor for
symptomatic patients (ostealgia, imminent fracture, and
compression of the spinal cord). A compromise of the onco-
logical safeness with OE-R is not a matter of concern due
to potential residual of testicular parenchyma. Postsurgical
testosterone and LH level is comparable with values after
bilateral radical orchiectomy [17, 18].

A second advantage is the definitive approach of surgical
castration with respect to good compliance of patients.
A disadvantage might occur when intermittent androgen
deprivation (IAD) would be indicated [19]. In the basic
studies, Goldenberg et al. added this form of therapy hoping
for improvement of quality of life during the therapy-free

interval and altogether for a prolonged duration of treatment
during hormone sensitive status [20]. A large clinical study
comparing a continuous with intermittent AD (SWOG 9346)
showed no difference in overall survival [21]. In a recent
study (SEUG), there was no evidence of better survival or
an improvement of quality of life for IAD in comparison to
continuous AD [22].

In 14% of patients in the present study, surgical side
effects occurred; however, in only 5 patients, surgical revision
was necessary. This high postoperative complication rate in
comparison to an international level might eventually be
based on the fact that in our study, the OE-R was mainly
performed by residents (89%). Orchiectomy and the use of
LHRH analogues or GnRH antagonists did only show slight
differences concerning other side effects [23]. Hot flushes,
lack of drive, loss of libido, and erectile dysfunction are
the major side effects of castration therapy which were
reported by patients. In our study group, 58% of patients
suffered from psychical illness. In the long-time period,
in approximately 50% of patients, osteoporotic changes
occurred. In case of that, there seems to be a rationale to
apply simultaneous therapy with bisphosphonates or RANK-
ligand-inhibitors (Denosumab) [24, 25]. Due to the fact that
prostate cancer mainly metastasizes into bones, a prevention
of pathologic fractures is expected by the use of this co-
medication.

A psychological strain caused by loss of testicles was not
detectable in our study group (in accordance with criteria
1–3). Regarding this, a representative study by the Zoladex
Prostate Cancer Group Study was initiated which compared
quality of life and psychological status of patients with med-
ical versus surgical castration [26]. In this study, including
147 PCa patients at tumor stages D1-D2 (Zoladex 115 and
orchiectomy 32), patients were able to individually choose
the kind of therapy, and, finally, an advantage was observed
in the Zoladex arm concerning quality of life and psychologi-
cal status. Especially in the sector of body awareness, patients
with surgical castration reported detriment [26]. However,
there are also studies with best evidence which report no
difference in “body image” and “quality of life” between
both treatment arms [27]. In the “Prostate Cancer Outcomes
Study,” there was significantly more gynecomastia (25%
versus 10%) and a reduced general health condition (35%
versus 28%) by treatment with LHRH analogues compared
to patients with surgical orchiectomy [28]. Furthermore,
patients taking LHRH analogues critically described to feel
more often reminded of their treatment and their cancer
disease. Due to this, they felt a negative impact in quality of
life [28].

Concerning the general worse assigned body image of
patients with orchiectomy, which is caused by loss of testicles,
the paper of Issa et al. should be taken into consideration
[29]. In this study on 88 orchiectomized patients pretreated
by LHRH analogues (n = 52), the weight of testicles in study
group 1 was compared with study group 2, comprising pa-
tients undergoing orchiectomy without medical pretreat-
ment (n = 36). There was a significantly lower median weight
of testicles in patients with pretreatment (7 versus 15 gr.;
P < 0.001) [29]. In consideration of volume-protecting
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effects after the surgical method described by Riba (OE-R),
general data concerning deprivation of body awareness in
patients after orchiectomy in comparison to medical cas-
trated patients have to be interpreted more cautiously. In
one study, Chadwick et al. showed that approximately 50%
of men with advanced prostate cancer would have chosen
orchiectomy if they had been offered this as a therapeutic
option [30]. Furthermore, there is an extremely insightful
study of Mariani et al., which again documents that 70% of
patients with free option of treatment would choose LHRH
analogue treatment [31]. However, in case of 20% self-
maintenance in therapy costs, only 24% of patients would
favor medical hormonal ablation [31].

Each study assessing cost efficiency of therapy clearly
affirmed an advantage for orchiectomy in comparison to
medical castration. Even older studies, that are describing
definitely longer periods of hospitalization after orchiectomy,
agree with this statement [32, 33]. In the study of Mariani
et al. which already has been quoted, 96 patients were an-
alyzed. Treatment with LHRH analogues was assessed to
be 10.7x to 13.5x more expensive than surgical castration
[31]. Deliberations concerning treatment should include the
limited financial valences of the public health system, con-
sidering that in case of equality of treatment effects, an in-
adequate resource policy would be short-sighted and, fur-
thermore, limit treatment options for other patients.

The present study shows some limitations, which have to
be considered with regard to interpretation of the results. It
is a retrospective study based on a limited number patients
included in the study group (only 8 patients were added
per year), who have been treated during a relatively long
time span and by different surgeons. Period of examination
(1990–2000) took place before the approval of Docetaxel; this
might be one of the reasons for the worse median overall sur-
vival (35 months). Lacking availability of chemotherapy on
the basis of evidence recommendation during the evaluation
period, only 8% of patients were treated with chemotherapy
at castration-resistant tumor stage (CRPC). Most patients
only received best supportive care. In addition to that, only in
81% of patients, the preoperative PSA values were known. It
has to be critically noted that the evaluation of psychological
disorders, caused by loss of testicles, was not determined
based on standardized and validated questionnaires.

In summary, the present study shows that subcapsular
bilateral orchiectomy described by Riba (OE-R) remains a
very effective procedure with few side effects in the primary
treatment of metastatic PCa. This procedure combines a high
patient comfort with the absence of mental disorders and low
costs for a financial limited public health system.

5. Conclusions

Against the background of cost explosion in the health care
system, OE-R might experience a renaissance as an effective
therapeutic option of androgen deprivation and as a cost-
effective method with only few side effects. Hence, OE-R
could regain an increasing relevance in the primary therapy
of metastasized PCa.

Conflict of Interests

The authors report no conflict of interests. The authors alone
are responsible for the content and the writing of the paper.

Authors’ Contributions

O. Rud and J. Peter prepared the data for statistical analysis
and helped to draft the paper. R. Kheyri conceived the study,
participated in its design and coordination, and carried out
acquisition of data. C. Gilfrich and A. Ahmed supervised
design and process of the study. W. Boeckmann and P.
Fabricius participated in the design of the study and helped
to draft the paper. M. May participated in the design and
coordination of the study, carried out statistical analysis and
interpretation of data, and drafted the paper. All authors read
and approved the final paper. O. Rud, J. Peter, and R. Kheyri
are contributed equally to this paper.

References

[1] Gesellschaft der Epidemiologischen Krebsregister in Deutschland
e.V. und das RKI, Berlin, Germany, 7th edition, 2010.

[2] C. Huggins and C. V. Hodges, “The effect of castration,
estrogen and androgen injections on serum phosphatases in
metastatic carcinoma of the prostate,” Cancer Research, pp.
293–297, 1941.

[3] J. S. Lam, J. T. Leppert, S. N. Vemulapalli, O. Shvarts, and
A. S. Belldegrun, “Secondary hormonal therapy for advanced
prostate cancer,” Journal of Urology, vol. 175, no. 1, pp. 27–34,
2006.

[4] A. V. Kaisary, P. Iversen, C. J. Tyrrell, K. Carroll, and T. Morris,
“Is there a role for antiandrogen monotherapy in patients
with metastatic prostate cancer?” Prostate Cancer and Prostatic
Diseases, vol. 4, no. 4, pp. 196–203, 2001.

[5] M. Schostak, K. Miller, and M. Schrader, “Hormone therapy
for prostate cancer—immediate initiation,” Frontiers of Radi-
ation Therapy and Oncology, vol. 41, pp. 49–57, 2008.

[6] N. Sharifi, J. L. Gulley, and W. L. Dahut, “Androgen depri-
vation therapy for prostate cancer,” Journal of the American
Medical Association, vol. 294, no. 2, pp. 238–244, 2005.

[7] L. W. N. Riba, “Subcapsular castration for carcinoma of
prostate,” Journal of Urology, vol. 48, pp. 384–387, 1942.

[8] S. L. Chang, J. C. Liao, and R. Shinghal, “Decreasing use
of luteinizing hormone-releasing hormone agonists in the
United States is independent of reimbursement changes: a
medicare and veterans health administration claims analysis,”
Journal of Urology, vol. 182, no. 1, pp. 255–261, 2009.

[9] V. Rohde, K. Grabein, W. Weldner, J. Wasem, and F. Hessel,
“The German HTA report: orchiectomy versus LH-RH ana-
logues in the treatment of advanced prostate carcinoma: are
there any consequences for the daily health service?” Aktuelle
Urologie, vol. 39, no. 6, pp. 448–455, 2008.

[10] J. W. White, “The results of double castration in hypertrophy
of the prostate,” Annals of Surgery, vol. 22, no. 1, pp. 1–80,
1895.

[11] D. H. Coy, E. J. Coy, and A. V. Schally, “Effect of simple amino
acid replacements on the biological activity of luteinizing
hormone-releasing hormone,” Journal of Medicinal Chemistry,
vol. 16, no. 10, pp. 1140–1143, 1973.

[12] F. Labrie, A. Dupont, A. Belanger et al., “New hormonal
therapy in prostatic carcinoma: combined treatment with



Advances in Urology 5

an LHRH agonist and an antiandrogen,” Clinical & Investiga-
tive Medicine, vol. 5, no. 4, pp. 267–275, 1982.

[13] J. Seidenfeld, D. J. Samson, V. Hasselblad et al., “Single-therapy
androgen suppression in men with advanced prostate cancer:
a systematic review and meta-analysis,” Annals of Internal
Medicine, vol. 132, no. 7, pp. 566–577, 2000.

[14] H. van Poppel, “Evaluation of degarelix in the management of
prostate cancer,” Cancer Management and Research, vol. 2, no.
1, pp. 39–52, 2010.

[15] P. G. Ryan and W. B. Peeling, “U.K. trials of treatment
for M1 prostatic cance. The LH-RH analogue Zoladex vs.
orchidectomy,” The American Journal of Clinical Oncology, vol.
11, supplement 2, pp. S169–S172, 1988.

[16] T. J. Maatman, M. K. Gupta, and J. E. Montie, “Effectiveness
of castration versus intravenous estrogen therapy in producing
rapid endocrine control of metastatic cancer of the prostate,”
Journal of Urology, vol. 133, no. 4, pp. 620–621, 1985.

[17] J. P. Chapman, “Comparison of testosterone and LH values
in subcapsular vs total orchiectomy patients,” Urology, vol. 30,
no. 1, pp. 27–28, 1987.

[18] X. Z. Zhang, M. P. Donovan, B. T. Williams, and J. L.
Mohler, “Comparison of subcapsular and total orchiectomy
for treatment of metastatic prostate cancer,” Urology, vol. 47,
no. 3, pp. 402–404, 1996.

[19] N. Bruchovsky, P. S. Rennie, A. J. Coldman, S. L. Goldenberg,
M. To, and D. Lawson, “Effects of androgen withdrawal on
the stem cell composition of the Shionogi carcinoma,” Cancer
Research, vol. 50, no. 8, pp. 2275–2282, 1990.

[20] S. L. Goldenberg, N. Bruchovsky, M. E. Gleave, L. D. Sullivan,
and K. Akakura, “Intermittent androgen suppression in the
treatment of prostate cancer: a preliminary report,” Urology,
vol. 45, no. 5, pp. 839–844, discussion 844–845, 1995.

[21] M. Hussain, C. M. Tangen, C. Higano et al., “Southwest
Oncology Group Trial 9346 (INT-0162). Absolute prostate-
specific antigen value after androgen deprivation is a strong
independent predictor of survival in new metastatic prostate
cancer: data from Southwest Oncology Group Trial 9346
(INT-0162),” Journal of Clinical Oncology, vol. 24, no. 24, pp.
3984–3990, 2006.

[22] F. E. C. Calais da Silva, A. V. Bono, P. Whelan et al., “Intermit-
tent androgen deprivation for locally advanced and metastatic
prostate cancer: results from a randomised phase 3 study of
the South European Uroncological Group,” European Urology,
vol. 55, no. 6, pp. 1269–1277, 2009.

[23] T. E. B. Johansen and H. T. Fjaere, “Hospitalisation of prostatic
cancer patients undergoing orchiectomy,” The British Journal
of Urology, vol. 68, no. 1, pp. 62–66, 1991.

[24] P. O. Hedlund, “Side effects of endocrine treatment and their
mechanisms: castration, antiandrogens, and estrogens,” The
Prostate. Supplement, vol. 10, pp. 32–37, 2000.

[25] B. A. Hellerstedt and K. J. Pienta, “The truth is out there:
an overall perspective on androgen deprivation,” Urologic
Oncology, vol. 21, no. 4, pp. 272–281, 2003.

[26] B. R. Cassileth, M. S. Soloway, N. J. Vogelzang et al., “Quality of
life and psychosocial status in stage D prostate cancer. Zoladex
Prostate Cancer Study Group,” Quality of Life Research, vol. 1,
no. 5, pp. 323–329, 1992.

[27] R. A. Bonzani, H. J. Stricker, and J. O. Peabody, “Quality of life
comparison of lupron and orchiectomy,” Journal of Urology,
vol. 155, p. 611A, abstract 1200, 1996.

[28] A. L. Potosky, K. Knopf, L. X. Clegg et al., “Quality-of-life
outcomes after primary androgen deprivation therapy: results
from the Prostate Cancer Outcomes Study,” Journal of Clinical
Oncology, vol. 19, no. 17, pp. 3750–3757, 2001.

[29] M. M. Issa, A. Krishnan, R. Bouet, M. R. Young, N. Hood,
and J. A. Petros, “The fate of the medically castrated testis:
expectation versus reality,” Journal of Urology, vol. 172, no. 3,
pp. 1042–1044, 2004.

[30] D. J. Chadwick, D. A. Gillatt, and J. C. Gingell, “Medical
or surgical orchidectomy: the patients’ choice,” The British
Medical Journal, vol. 302, no. 6776, p. 572, 1991.

[31] A. J. Mariani, M. Glover, and S. Arita, “Medical versus surgical
androgen suppression therapy for prostate cancer: a 10-year
longitudinal cost study,” Journal of Urology, vol. 165, no. 1, pp.
104–107, 2001.

[32] E. Varenhorst, P. Carlsson, and K. Pedersen, “Clinical and eco-
nomic considerations in the treatment of prostate cancer,”
PharmacoEconomics, vol. 6, no. 2, pp. 127–141, 1994.

[33] S. McClinton, L. E. Moffat, and A. Ludbrook, “The cost of
bilateral orchiectomy as a treatment for prostatic carcinoma,”
The British Journal of Urology, vol. 63, no. 3, pp. 309–312, 1989.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


