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Abstract

Background: Of all female genital tract tumors, 1-3% are stromal malignancies. In 8-10% of cases, these are
represented by Müllerian adenosarcoma an extremely rare tumor characterized by a stromal component of usually
low-grade malignancy and by a benign glandular epithelial component. Variant that arises in the pouch of Douglas
is scarcely mentioned in the medical literature.

Case Presentation: A 49-year-old para-0 woman, was seen at our OB/GYN-UNIT because she complained vaguely
of pelvic pain. She had a mass of undefined nature in the pouch of Douglas. A simple excision of the mass
showed low-grade Müllerian adenosarcoma with areas of stromal overgrowth. One and a half year after surgery, at
another hospital, a mass was detected in the patient’s posterior vaginal fornix and removed surgically. Six months
later she came back to our observation with vaginal bleeding and mass in the vaginal fornix. We performed radical
surgery. The pathological examination showed recurrent adenosarcoma. Surgical treatment was supplemented by
radiation therapy.

Conclusions: The case of Müllerian adenosarcoma reported here is the third known so far in the literature that
was located in the pouch of Douglas. To date, only two other such cases have been reported, including one
resulting from neoplastic degeneration of an endometriotic cyst.

Background
Malignant stromal tumors account for 1-3% of all
female genital tract tumors; 8-10% of these are Müller-
ian adenosarcomas. Adenosarcomas are rare tumors
scarcely reported in the medical literature that associate
benign glandular epithelium with a malignant endome-
trial stromal component of usually low histological
grade. Occasionally, a high-grade malignant stromal
component may raise a differential diagnosis issue with
leiomyosarcomas and carcinosarcomas [1,2].
Adenosarcomas arise more frequently in the uterus

[3], but cases with extrauterine locations in the ovaries
[4], cervix [5], vagina [6], and peritoneum [7] have also
been reported. Only two cases arising in the pouch of
Douglas are known so far [8]. The recurrence rate and
the medium- to long-term survival rate depend on the
grade and mitotic index of the stromal component

[9,10] and on the presence of sarcomatous overgrowth
[11]. Tumor location is also an important prognostic
factor as extragenital tumors have proved to be more
aggressive [8,12].
Of great interest is the association between adenosar-

coma and endometriosis, especially in extrauterine
forms, because the disease-free survival rate in endome-
triosis-associated tumors is far better than in unasso-
ciated mixed Müllerian tumors [13,14].
The standardization of treatment for extrauterine ade-

nosarcoma is difficult because of the limited clinical
experience and the variability of its presenting features.
Here we report the third known case of Müllerian

adenosarcoma located in the pouch of Douglas together
with a review of the literature.

Case Presentation
B.V., a 49-year-old para-0 woman, was seen at our Hospi-
tal’s Operating Unit because she complained vaguely of
pelvic pain, without any history of endometriosis. In her
past medical history, the patient reported appendectomy
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and bilateral inguinal hernia surgery. The screening tests
(Pap-smear, fecal occult blood test, bilateral mammogra-
phy and bilateral mammary echotomography) that she
underwent periodically were normal. During her hospital
stay, routine blood tests, a chest X-ray, and vaginal and
cervical smears were performed. The gynecological exami-
nation was normal, except for some mild pain on digital
exploration at the posterior vaginal fornix. There was no
vaginal bleeding. Transvaginal sonography revealed a 10 ×
6 cm mass of undefined nature in the pouch of Douglas.
Tumor marker tests indicated slightly elevated levels of
CA19-9 and CA125. The magnetic resonance imaging
(MRI) scan and the computed tomography (CT) scan
excluded any distant metastatic spread. Based on the
patient’s clinical picture, we advised radical surgery. She
accepted the surgical removal of the mass, but did not
agree to the recommended total hysterectomy, bilateral
adnexectomy, and pelvic lymphadenectomy. Therefore a
simple excision of the mass was planned. During surgery,
intraoperative frozen sections were performed that diag-
nosed a low-grade mesenchymal tumor to define better
after fixation and embedding.
The final slides showed a biphasic tumor associating

epithelial and stromal components. The epithelial com-
ponent was characterized by endometrial-type cells
without atypia showing a variety of metaplastic changes,
including ciliated and eosinophilic, that lined polypoid

vegetations, and glandular and phyllodes-like structures
(Figure 1A). The mesenchymal component was predo-
minantly represented by spindle cells with morphology
and immunophenotype similar to proliferative-phase
endometrial stroma (vimentin and CD10 positive (Figure
1B); S-100, desmin, H-caldesmon, calretinin, and inhibin
negative) and showing mild atypia. cells were arranged
in haphazard bundles and in dense periglandular cuffs
with intraglandular protrusions. In the latter areas, cells
had a mitotic index of 8/10 high-power fields (Figure
1C). Ki-67 proliferation index reached 30% in the most
active areas of the sarcomatous component. cells
showed high levels of positivity for both estrogen (80%)
and progesterone (90%) receptors. Pseudodecidualization
of the stroma was also observed in some areas (Figure
1D). Over 30% of the lesion consisted exclusively of
stromal proliferation devoid of any epithelial compo-
nent. These findings were consistent with a diagnosis of
low-grade Müllerian adenosarcoma with areas of stro-
mal overgrowth.
The post-operative course was uneventful and after a

few days the patient was discharged from hospital.
One and a half year after surgery, a mass was detected

in the patient’s posterior vaginal fornix. It was removed
surgically at another hospital unit and submitted for his-
tology, which confirmed a recurrence of low-grade Mül-
lerian adenosarcoma showing features similar to those

Figure 1 A. The primary tumor featured a phyllodes-like architecture dominated by an atypical hypercellular stroma forming
periglandular cuffs around glandular slit-like spaces lined by endometrial-type cells (4× magnification); B. The sarcomatous
component immunostained with CD-10 antibodies (10×) C. and showed scattered mitotic figures (40×); D. Areas of stromal
pseudodecidualization were also observed (20×).
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of the primary lesion. No significant changes in the pro-
liferative activity of the tumor were observed as assessed
by Ki-67 staining. The patient chooses not to receive
any adjuvant therapy. Six months later she came back to
our observation with vaginal bleeding and a 4 cm poly-
poid mass in the posterior vaginal fornix. The MRI scan
and the CT scan excluded any metastatic disease. Piver’s
type-III radical hysterectomy with bilateral adnexectomy,
selective pelvic lymphadenectomy, and upper colpect-
omy were performed. Postoperative course regular, with-
out fever. The pathological examination showed
recurrent adenosarcoma infiltrating the uterus and the
posterior wall of the cervix (tumour dimensions: 4,5 ×
3,2 × 2,9 cm; weight: 79 g). The parametria were not
involved. The recurrent tumor showed morphological
and antigenic features similar to the primary lesion. The
lymph node examination was negative for metastasis.
There was no evidence of endometriotic foci. Surgical
treatment was supplemented by radiation therapy in the
pelvic cavity with a total dose of 50 Gy.

Conclusions
Müllerian adenosarcoma is an uncommon mixed epithe-
lial-mesenchymal tumor of low-grade malignancy that
affects the female genital tract. In most cases, it occurs
in women aged 14 to 89 years (mean age, 58), is located
in the uterus and is accompanied by non-specific symp-
toms, i.e. vaginal bleeding, uterine enlargement, and
vague pelvic pain [15].
Since the first literature report by Clement and Scully

[1] in 1974, in spite of the low incidence of this tumor
investigators have been able to define its broad range of
features and their clinical and prognostic implications.
First of all, it is essential to provide a histological diagno-

sis of the lesion. Adenosarcoma should be distinguished
from its uncommon benign counterpart, adenofibroma,
but the differential diagnosis cannot be established with
certainty from curettage or biopsy specimens [8].
Histological criteria for malignancy include at least

mild atypia with a mitotic count of 2 per 10 HPF, dis-
tinctive periglandular cuffs of cellular stroma with or
without intraglandular protrusions of stromal element,
and invasion [1,11].
Heterologous differentiation is also found in 10-15% of

cases and helps in the differential diagnosis. Indeed, a
recent paper challenges the existence of adenofibroma,
as aggressive tumor behavior has also been reported in
cases without sarcomatous overgrowth and with only
mild nuclear atypia and a negligible mitotic rate [3].
Once the neoplastic transformation has been estab-

lished, the major factor affecting the outcome is tumor
location. In patients with genital tumors, disease recur-
rence occurs in about 25% of cases, usually in vagina or
in pelvis, with a mortality rate of about 10%. By contrast,

extragenital tumors are reported to recur in over 50% of
cases and have a mortality rate of about 35% [12].
Extragenital tumors are distinctively less common and

are primarily located in the pelvic peritoneum, retroperi-
toneum, broad and round ligaments, vesicouterine
pouch, and rectouterine pouch. Only two cases of Mül-
lerian adenosarcoma located in the pouch of Douglas,
described by Ostor et al. [8] have been reported so far
(Table 1).
Clements and Scully [15] in 1990, in a large case series

of 100 uterine adenosarcomas, showed that recurrence
was strongly correlated to the degree of myometrial
invasion and that it primarily occurred in vagina, pelvis
and peritoneum, whereas hematogenous spread was
found only in two cases. In the Gynecologic Oncology
Group (GOG) study [10], 30% of women had a recur-
rence of the disease and 20% died over a mean follow-
up period of 38.3 months.
In this study, too, we were able to confirm a signifi-

cant correlation between extrauterine location or myo-
metrial invasion and recurrence rates. On the other
hand, the degree of myometrial invasion and the recur-
rence rate are strongly correlated to the differentiation
grade and the mitotic index of the sarcomatous stromal
component [9,11].
Sarcomatous overgrowth - as defined by a confluent

growth of the sarcomatous component occupying at least
one quarter of the tumor - and a deep muscular invasion
are considered adverse prognostic factors [9,13].
However, sarcomatous overgrowth is seen more fre-

quently in ovarian than in uterine tumors.
Ultimately, the most important negative prognostic

factors are lesion location, the degree of myometrial
invasion, and sarcomatous overgrowth. A further
strongly unfavorable prognostic factor is disease recur-
rence following primary treatment [11].
By contrast, a favorable prognostic factor in adenosar-

coma patients is the presence of endometriosis. The
possibility of a neoplastic transformation of endometrio-
tic foci has been suggested by several studies. In their
study, Stern et al. [14] (2001) investigated risk of neo-
plastic transformation in 1000 patients with endometrio-
sis. they observed that - as expected - endometrioid
adenocarcinoma was the most common histotype
among degenerative endometriotic lesions, followed -
quite unexpectedly - by adenosarcoma, with either ovar-
ian or extragenital location. However, most noteworthy
is the fact that in the literature there are reports about
cases with sarcomatous degeneration of long-standing
endometriotic lesions [4], which are associated with
absolute and disease-free survival rates that are consid-
erably higher than those for tumors unassociated with
endometriosis. This may be a consequence of lower
aggressiveness and a lower mitotic rate of the stromal
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component, which would explain the lower invasiveness
found in these cases [12].
On immunohistochemical testing of endometriosis-asso-

ciated adenosarcoma, it is frequent to find positivity for
estrogen and progesterone hormone receptors. Soslow et
al. [16] (2008) also found a correlation with tamoxifen
hormone therapy in some forms that expressed progester-
one and estrogen receptors, suggesting that estrogen sti-
mulation is somehow involved in tumor pathogenesis, and
providing interesting biological clues to the possible effi-
cacy of hormone therapy. Hines et al. [17] (2002) reported
a case of extragenital adenosarcoma arising in an endome-
triotic lesion treated by surgical resection and adjuvant
therapy with medroxyprogesterone acetate. The 10-month
follow-up of this case did not show either residual disease
or recurrence, suggesting that medroxyprogesterone acet-
ate may be proposed as a useful drug in adjuvant hormone
therapy for advanced-stage tumors.
Notwithstanding the great progress made in the diagno-

sis and treatment of Müllerian adenosarcoma, its rarity
and its heterogeneous behavior make difficult to set up

well-defined therapeutic protocols. Given the risk of recur-
rence, metastasis and progression to high-grade sarcomas,
even low-grade tumors should be carefully considered
especially when associated with unfavorable risk factors.
As Müllerian adenosarcoma can evolve into the most

aggressive form of all mixed Müllerian tumors [18], i.e.
adenosarcomas with sarcomatous overgrowth and poorly
differentiated sarcoma not otherwise specified, small-size
low-grade malignant lesions with scarce myometrial
involvement should never be underestimated, in order
not to risk “undertreatment” with all its implications.
Radical surgery remains a therapeutic cornerstone. Shi

et al. [2] (2008) recommended a surgical approach simi-
lar to that used for the corresponding disease stages of
endometrial carcinoma. Total abdominal hysterectomy
with bilateral adnexectomy appears adequate for stage-I
patients. The decision of giving post-surgery chemother-
apy may be based on the extent of muscular invasion
and sarcomatous growth. While optimum treatment has
yet to be defined for stage-II patients, Guidozzi et al.
[19](2000) demonstrated that 34- to 56-month disease-

Table 1 Summary of cases of extragenital Müllerian adenosarcoma until 2003 and our case, modified from Murugasu
[21]

Authors Age Location Treatment Follow-up

Douglas
et al.

18 Retroperitoneum Chemotherapy Died after 10 wks with distant metastases

Bard et al. 46 Pelvic
peritoneum

Surgery, chemotherapy Died after 11 wks with distant metastases

Clement
et al.

45 Pelvic
peritoneum

Surgery, radiation therapy Pelvic recurrences; died after 9 mths

Clement
et al.

73 Pelvic
peritoneum

Surgery Died after 2 mths

Clement
et al.

58 Pelvic
peritoneum

Surgery Local recurrence at 15 mths; lung metastases at
45 mths

Kao &
Norris

42 Round ligament Partial surgery, chemotherapy, radiation therapy Died of disease after 10 mths

Russell et
al.

29 Broad ligament Surgery, radiation therapy Local recurrence at 5 mths; symptom free; died
of melanoma after 9 yrs

Vara et al. 62 Bladder Surgery Disease free at 1 yr

Roman et
al.

63 Retroperitoneum Surgery, chemotherapy, radiation therapy Multiple recurrences; heart and liver metastases;
died of disease after 10 yrs

Kerner et
al.

32 Broad ligament Surgery Pelvic recurrences at 22 mths

De Jonge
et al.

16 Pelvic
peritoneum

Surgery, chemotherapy Disease free at 57 mths

Kato et al. 20 Peritoneum Surgery Disease free at 1 yr

Visvalinga
et al.

50 Pelvic
peritoneum

Surgery, chemotherapy Died of disease after1 yr

Ostor et
al.

49 Pouch of
Douglas

Surgery, chemotherapy, radiation therapy Alive with disease at 18 mths

Morugasu
et al.

23 Pouch of
Douglas

Surgery, chemotherapy, radiation therapy Disease free at 1 yr

Present
case

49 Pouch of
Douglas

- First step: partial surgery; - Second step (after 24 mths):
radical surgery and radiation therapy

Local multiple recurrences (after 18 and 24
mths), today disease free

Patrelli et al. BMC Cancer 2011, 11:171
http://www.biomedcentral.com/1471-2407/11/171

Page 4 of 5



free survival can be achieved in stage-III patients treated
by neoadjuvant radiation therapy followed by radical
surgery and then again by adjuvant radiation therapy
followed by three chemotherapy cycles with carboplati-
num and farmarubicin. Huang et al. [12] (2009) pro-
posed treatment with ifosfamide and cisplatinum in the
extragenital forms with high sarcomatous growth. Del
Carmen et al. [20] (2003) suggested that patients should
be treated with liposomal doxorubicin, which is well tol-
erated and effective, both in post-surgical recurrences
and as adjuvant therapy in extragenital forms. Notwith-
standing the success obtained in reducing the tumor
mass, however, in the case reported by these authors the
tumor’s highly aggressive behavior led to a rapid
resumption of growth at treatment discontinuation and
the patient eventually died after 29 months from diag-
nosis and 20 months from treatment.
Thus, while awaiting to acquire a wider clinical experi-

ence on this rare form of genital tumor, we recommend
a “customized” treatment that uses surgery and either
neoadjuvant or adjuvant chemo/radiation therapy,
which, in the event of early diagnosis, can be expected
to achieve a disease-free result.

Consent
Written informed consent was obtained from the patient
for publication of this case report. A copy of the written
consent is available for review by the Editor-in-Chief of
this journal.

Acknowledgements
Authors thank Dr. Stefania Di Gangi for her precious help in drafting.

Author details
1Department of Obstetrics, Gynecological and Perinatology Sciences;
University of Parma, viale Gramsci 14, 43100 Parma, Italy. 2Department of
Pathological Anatomy, University of Parma, viale Gramsci 14, 43100 Parma,
Italy. 3Department of Maternal and Child Health, University of Ljubljana,
Slajmerieva, 3-1000 Ljubljana, Slovenia. 4Department of Gynecological and
Human Reproduction Sciences; University of Padua; via Giustiniani 3, 35128
Padua, Italy.

Authors’ contributions
TSP and SG have made substantial contribution to conception and design.
LF and RB have been involved in drafting the manuscript. EMS and ET
performed the pathological examination. AL revising it critically for
important intellectual content. GBN and ABM have given final approval of
the version to be published. All authors read and approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 13 October 2010 Accepted: 15 May 2011
Published: 15 May 2011

References
1. Clement PB, Scully RE: Mullerian adenosarcoma of the uterus. A

clinicopathologic analysis of ten cases of a distinctive type of Mullerian
mixed tumor. Cancer 1974, 34:1138-1152.

2. Shi Y, Liu Z, Peng Z, Liu H, Yang K, Yao X: The diagnosis and treatment of
Mullerian adenosarcoma of the uterus. Aust N Z J Obstet Gynaecol 2008,
48:596-600.

3. Gallardo A, Prat J: Mullerian adenosarcoma: a clinicopathologic and
immunohistochemical study of 55 cases challenging the existence of
adenofibroma. Am J Surg Pathol 2009, 33:278-88.

4. Recinos-Money E, Escobar-Alfaro G, Contreras J, Zepeda-Castilla E, Parra-
Torres C, Di Castro P: Ovarian adenosarcoma with elevated CA125
antigen. Case report and literature review. Cir Cir 2008, 76:71-5.

5. Manoharan M, Azmi MA, Soosay G, Mould T, Weekes AR: Mullerian
adenosarcoma of uterine cervix: report of three cases and review of
literature. Gynecol Oncol 2007, 105:256-60.

6. Toyoshima M, Akahira J, Moriya T, Hayakawa S, Yaegashi N: Primary vaginal
adenosarcoma with sarcomatous overgrowth. Gynecol Oncol 2004,
95:759-61.

7. Kanngurn S, Somran J, Art-Ong C, Lamlertthon W, Porncharoenpong S:
Primary peritoneal adenosarcoma with stromal overgrowth and fetal
type cartilage: a case report and literature review. J Med Assoc Thai 2005,
88:849-54.

8. Ostör AG, Nirenberg A, Ashdown ML, Murphy DJ: Extragenital
adenosarcoma arising in the pouch of Douglas. Gynecol Oncol 1994,
53:373-5.

9. Clement PB: Mullerian adenosarcomas of the uterus with sarcomatous
overgrowth. A clinicopathological analysis of 10 cases. Am J Surg Pathol
1989, 13:28-38.

10. Kaku T, Silverberg SG, Major FJ, Miller A, Fetter B, Brady MF: Adenosarcoma
of the uterus: a Gynecologic Oncology Group clinicopathologic study of
31 cases. Int J Gynecol Pathol 1992, 11:75-88.

11. Verschraegen CF, Vasuratna A, Edwards C, Freedman R, Kudelka AP,
Tornos C, Kavanagh JJ: Clinicopathologic analysis of Mullerian
adenosarcoma: the M.D. Anderson Cancer Center experience. Oncol Rep
1998, 5:939-44.

12. Huang GS, Arend RC, Sakaris A, Hebert TM, Goldberg GL: Extragenital
adenosarcoma: A case report, review of the literature, and management
discussion. Gynecol Oncol 2009, 115:472-5.

13. Gollard R, Kosty M, Bordin G: Two Unusual presentations of Mullerian
adenosarcoma. Gynecol Oncol 1995, 59:412-422.

14. Stern RC, Dash R, Bentley RC, Snyder MJ, Haney AF, Robboy SJ: Malignancy
in endometriosis: frequency and comparison of ovarian and
extraovarian types. Int J Gynecol Pathol 2001, 20:133-9.

15. Clement PB, Scully RE: Mullerian adenosarcoma of the uterus: a
clinicopathologic analysis of 100 cases with a review of the literature.
Hum Pathol 1990, 21:363-81.

16. Soslow RA, Ali A, Oliva E: Mullerian adenosarcomas: an
immunophenotypic analysis of 35 cases. Am J Surg Pathol 2008,
32:1013-21.

17. Hines BJ, Porges RF, Mittal K, Muggia FM, Curtin JP: Use of
medroxyprogesterone acetate in the treatment of Müllerian
adenosarcoma: a case report. Gynecol Oncol 2002, 85:192-5.

18. Seidman JD, Chauhan S: Evaluation of the relationship between
adenosarcoma, carcinosarcoma and a hypothesis of the histogenesis
uterine sarcomas. Int J Gynecol Pathol 2003, 22:75-82.

19. Guidozzi F, Smith T, Koller AB, Reinecke L: Management of uterine
Müllerian adenosarcoma with extrauterine metastatic deposits. Gynecol
Oncol 2000, 77:464-6.

20. Del Carmen MG, Lovett D, Goodman A: A case of Müllerian
adenosarcoma of the uterus treated with liposomal doxorubicin. Gynecol
Oncol 2003, 88:456-8.

21. Murugasu A, Miller J, Proietto A, Millar E: Extragenital mullerian
adenosarcoma with sarcomatous overgrowth arising in an
endometriotic cyst in the pouch of Douglas. Int J Gynecol Cancer 2003,
13:371-5.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2407/11/171/prepub

doi:10.1186/1471-2407-11-171
Cite this article as: Patrelli et al.: Extragenital Müllerian adenosarcoma
with pouch of Douglas location. BMC Cancer 2011 11:171.

Patrelli et al. BMC Cancer 2011, 11:171
http://www.biomedcentral.com/1471-2407/11/171

Page 5 of 5

http://www.ncbi.nlm.nih.gov/pubmed/4371193?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/4371193?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/4371193?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19133051?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19133051?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18941402?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18941402?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18941402?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18492424?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18492424?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17292949?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17292949?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17292949?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15582000?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15582000?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16083229?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16083229?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8206414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8206414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2535774?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2535774?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1316323?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1316323?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1316323?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9625851?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9625851?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19712965?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19712965?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19712965?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8522267?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8522267?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11293158?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11293158?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11293158?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2156771?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2156771?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18469708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18469708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11925144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11925144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11925144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12496702?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12496702?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12496702?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10831361?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10831361?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12648604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12648604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12801272?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12801272?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12801272?dopt=Abstract
http://www.biomedcentral.com/1471-2407/11/171/prepub

	Abstract
	Background
	Case Presentation
	Conclusions

	Background
	Case Presentation
	Conclusions
	Consent
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


