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Abstract
In November 2013, a woman with Herlyn-Werner-Wunderlich (HWW) syndrome was diagnosed with a locally ad-

vanced left cervical adenocarcinoma. The patient’s malformation consisted of two uteri with two cervixes, a obstructed 
vagina, and a left renal agenesis. Classification FIGO: stage IIIa because of infiltration of the inferior third of the vagina 
wall. Locoregional management comprised an infrarenal lateral aortic lymphadenectomy followed by concomitant radio- 
chemotherapy to the pelvic (inguinal, pelvic, and infrarenal para aortic nodes) volumes. A total of 50.4 Gy were delivered  
(1.8 Gy/fraction/day) to the node (inguinal, pelvic, and aortic infrarenal) and pelvic volume; a concomitant boost to the 
primary cervical tumor and macroscopic nodes to 59.92 Gy (2.14 Gy/fraction/day) was performed. 20 Gy were delivered 
with intracavitary brachytherapy boost with mold technique and a pulsed-dose-rate technique due to the rarity of this 
uterine malformation. After 30 months of follow-up, there was no evidence of locoregional or distant recurrence. 
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Purpose 
Cervical cancer is one of the most common cancers in 

women worldwide [1]. For locally advanced cervical can-
cer, concomitant radio-chemotherapy (RCT) followed by 
3D intracavitary brachytherapy (IBT) is the standard of 
care of treatment [2,3]. Herlyn-Werner-Wunderlich (HWW) 
syndrome is a rare anomaly [4,5] that represents a type  
of Müllerian duct anomalies (MDA), associated with me-
sonephric duct anomalies [6]. The prevalence is 0.5-1.0% 
of women. Herlyn-Werner-Wunderlich syndrome is a rare 
form of uterovaginal duplication with three characteristic 
anomalies, namely, didelphys uterus, unilateral obstructed 
hemivagina, and ipsilateral renal agenesis. However, less 
than 10% of this patients population, presents the entire  
triad. Herlyn-Werner-Wunderlich syndrome results from 
an embryologic aberration occurring during the eighth 
week of gestation that simultaneously involves the meta-
nephric ducts as well as the paramesonephric or Müllerian 
ducts. There are only data from isolated case reports pub-
lished for this type of disease [5,7,8,9,10]. We performed 
a concomitant RCT for a locally advanced adenocarcino-
ma cervical cancer, followed by a computed tomography 
(CT)-guided IBT for a patient with HWW syndrome. 

Clinical case 
The patient was a 37-year-old premenopausal and mul-

tiparous woman who presented with menorrhagia and  

3 months of intermenstrual bleeding. She had class 
I HWW syndrome with class III Müllerian duct anom-
alies (two uteri and two cervixes), associated with left 
renal agenesis. The left uterus was initially blinded. 
Herlyn-Werner-Wunderlich was diagnosed in 2001 with 
left cervix hematocolpos; marsupialization was the surgi-
cal treatment. She had 2 pregnancies in her right uterus 
and had a C-section (as well as two voluntary interrup-
tions and three miscarriages). 

Clinical examination found a bulky cervical tumor 
with a proximal left parametrial invasion and an inferior 
vagina fornix extension. The biopsy result was a left cer-
vix adenocarcinoma. 

Staging 

Physical examination showed an exophytic lesion in 
the upper third of the vagina in its left side. Examination 
with a speculum also showed a bleeding lesion in the left 
side of the upper third of the vagina. 

A pelvic magnetic resonance imaging (MRI) found 
a 34 × 57 × 42 mm cervical mass arising from the left 
cervix with an inferior left posterior vagina wall and left 
proximal parametrial extension (Figure 1). According to 
the FIGO (Federation Internationale de Gynecologie et 
d’Obstetrique) classification, the tumor was stage IIIa. 
The estimated tumor volume was 36.3 cm3. A positron 
emission tomography-computed tomography (PET-CT) 
exam confirmed the primary cervical tumor with a hyper-
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metabolic internal left iliac node (SUV max: 16.3 g/m) 
(Figure 2). Due to the existence of only a right kidney, 
a laparoscopic inframesenteric lymphadenectomy was 
performed that found two extracapsular well-differenti-
ated adenocarcinoma nodes and no ovary infiltration. No 
pelvic nodal examination was performed due to anatom-
ical difficulties. 

During the surgery, a ureteral endoprosthesis was in-
serted into the right urethra in order to preserve the right 
kidney during RCT. 

Treatment

Radio-chemotherapy: We treated two clinical target 
volumes (CTV) – CTV 1 included the center-pelvic gross 
tumor volume (GTV), as well as a vaginal safety margin of 
4 cm below the tumor, pelvis with inguinal nodes due to 
inferior vaginal wall invasion, and para-aortic nodes due 
to positivity of lombo-aortic node dissection, the entire 
uterus, both parametria, and the involved portion of sac-
ro-uterine ligaments. The GTV included the centro-pelvic 
gross tumor and pelvic-paraaortic nodes. CTV 2 included 
the GTV tumor and pelvic-paraaortic nodes plus 4 mm of 
margin [11]. Planning target volume (PTV) 1 and PTV 2 
were defined as CTV 1 and CTV 2 expansions of 4 mm, 
consistent with our previous published protocol [12,13]. 
We delivered 50.4 (1.8 Gy/fx/d) in the PTV 1, and 59.92 
Gy (2.14 Gy/fx/d) in the PTV 2 simultaneously in 28 frac-
tions (5 fractions a week). The maximum tolerated doses 
to the organs at risk (OAR) were as follows: for the small 
bowel bag, 50 Gy was the maximal tolerated dose, and 
V45 and V40 had to be < 50 cc and 200 cc, respectively. 
For the bladder, rectum, and sigmoid structures, 60 Gy 
was the maximal dose, and V45 and V40 were < 20% and  
< 50%, respectively. Treatment was performed using heli-
cal tomotherapy (Accuray Incorporated, Sunnyvale, CA, 
USA) with daily megavoltage computed tomography 

(MVCT) technique with 6 MV photons. During the treat-
ment, which ran from November 14, 2013, to December 26, 
2013, the patient received 5 weekly cisplatin chemothera-
py cycles (40 mg/m2). 

Intracavitary brachytherapy 

On January 2, 2014, IBT was performed under general 
anesthesia after a careful clinical examination that showed 
no residual tumor. We used the vaginal mold technique 
because of the patient’s uncommon anatomy (Figure 3).  
Computer tomography was done to perform plan-
ning treatment (Figure 4). The high-risk clinical volume  
(HR-CTV) was contoured per GEC-ESTRO (Groupe Euro-
péen de Curiethérapie [GEC] and European Society for Ra-
diotherapy & Oncology [ESTRO]) guidelines. Treatment 
was performed via pulsed-dose-rate (PDR) technique with 
40 pulses of 0.5 Gy/hour, for a total dose of 20 Gy. 

Organs at risk (OARs) parameters were as follows: 
rectum D2cc EQD2 < 70 Gy, sigmoid D2cc EQD2 < 70 Gy, 
and bladder D2cc EQD2 < 85 Gy. To calculate the dose 
from combined external beam radiation therapy (EBRT) 
and brachytherapy, it was assumed that the entire HR-
CTV of the IBT and the OARs received 100% of the pre-
scribed external beam radiation dose. Equivalent biolog-
ical doses to normal fractionation values were calculated 
as α/β = 10 for tumors and α/β = 3 for OARs, with a re-
pair halftime of 1.5 h. 

Results 
External beam radiation therapy dosimetry 

For PTV 1, D98% and D2% was 47.06 Gy and 60.4 Gy, 
respectively. For PTV 2, D98% was 57.27 Gy and D2% was 
60.8 Gy, respectively. The doses that OARs received 
are presented in Table 1. Acute complications were ab-
dominal pain grade II that was treated with oxycodone 
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Fig. 1. Pelvis magnetic resonance imaging scan before treatment: A) sagittal view, B) coronal view
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(NCI-CTCAE 4.03 scale), and nausea grade II that was 
treated with ondansetron. At the end of the treatment, 
a new clinical examination and a new MRI were per-
formed with complete tumor response (Figure 5). 

Brachytherapy dosimetry 

Dose volume histogram (DVH) for HR-CTV, V40Gy = 
34.65%, D95% = 13.6 Gy, and D90% = 16.4 Gy. 

Treatment was delivered with a PDR of 192Ir after-
loading system. No acute toxicity during IBT treatment 
was observed. 

Total dosimetry (radio-chemotherapy + 
intracavitary brachytherapy) 

D90 to HR-CTV was 76.5 Gy (EQD2 Gy) with an α/β 
ratio of 10. Total treatment time was 52 days. 

Follow-up 

Follow-up of this patient was made by clinical ex-
amination, image by pelvic MRI and because histology 
was adenocarcinoma, CA-125 marker level was per-
formed every 4 months. At 24 months of follow-up, 

Fig. 2. Positron emission tomography scans before treatment: A) axial, tumor view, B) coronal, tumor and left internal iliac node 
view, C) sagittal tumor view
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there were no clinical or radiological (with an MRI per-
formed every 6 months) signs of local or locoregional 
relapse. 

Late complication was evaluated according to NCI 
CTCAE 4.03 (National Cancer Institute CTCAE – Com-
mon Terminology Criteria for Adverse Events) with no 
complications but minor sexual trouble with vaginal dry-
ness grade I. A rectoscopy in January 2015 found a rectitis 
without symptom. 

Discussion 
Association between RCT and IBT is the standard 

treatment of locally advanced cervix carcinoma. Intracav-
itary brachytherapy is essential for cervical tumors due to 
its high gradient dose sparing the bladder, rectum, and 
small bowel. 

Herlyn-Werner-Wunderlich syndrome is a rare vari-
ant of Müllerian duct anomalies consisting of uterine 
didelphys, obstructed hemivagina, and ipsilateral renal 
agenesis. Failure of complete lateral fusion of the parame-
sonephric ducts results in uterus didelphys, and a lack of 
development of the metanephric duct resulting in ipsilat-
eral renal agenesis. 

Most of women are diagnosed at the age of menarche; 
the preferred surgical approach for patients with HWW 
syndrome is full excision and marsupialization of the 
vaginal septum, preserving reproductive capacity [14]. 
Due to patient’s special anatomy and locally advanced 
tumor close to the left pelvic wall, we preferred to elabo-
rate a plan of treatment advocating external beam radio-
therapy; in this sense, we delivered 50.4 Gy in 28 daily 
sessions of 1.8 Gy to the pelvic volume with a simulta-
neous integrated boost to the primary tumor of 59.92  
(28 daily sessions of 2.14 Gy). 

At our institution, an MRI of 45-50 Gy to the pelvic 
volume is always performed to assess tumor evolution. 
In this clinical report, we observe that there was no re-
sidual tumor at IBT time (a pelvic MRI was performed 
8 days before the IBT program date when 53.50 Gy had 
been delivered to PTV 2). 

Intracavitary brachytherapy must be reached to ob-
tain the best rate of local control [15,16]. But the anatom-
ical anomalies made a good quality of implant difficult. 
Less than 1% of patients present such anomalies of the 
reproductive tract, so the incidence of cancer in this case 
is very rare. In our case report, the mold technique was 
used because no commercialized applicators could have 
been used in the special anatomy of this patient. Due to 
the lateralized character of this entity, we decided to in-
sert only into the left uterine cavity, and the mold was 
designed to cover the left vaginal wall, left cervical area, 
and tumor extension to the left uterus. 

The PDR technique was used to reduce the number 
of applications and thus avoid differences in applicator 
positioning (classically, 3 or 4 applications in high-dose-
rate [HDR] brachytherapy) due to the special anatomy of 
the patient. Three-dimensional planning was performed 
thanks to a CT, which helped delineate the target volume 
and for manual optimization. 

Such cases are described quite rare. Three clinical re-
ports have been published till date about this clinical setting. 

Lee et al. [8] reported a patient case with a didelphys 
uterus, class III Müllerian duct anomaly who presented 
a FIGO stage IIA1 tumor in the left cervix. They per-
formed a whole pelvic EBRT to 45 Gy in 25 fractions, fol-
lowed by IBT treatment performed placing a tandem into 
each cervical and uterine cavity. The dose was referred to 
adapted point A, 2 cm lateral and superior to each cervi-
cal structure. Two fractions of 6 and 6.5 Gy HDR modali-
ty were delivered; after nearly 4 years of follow-up, there 
was no local recurrence. 

Loo and Locks [7] reported a case of a patient with 
a bicornuate bicollis uterus (class IV Müllerian duct 
anomaly) who presented a FIGO stage IIA2 cervical can-
cer. They performed a 50 Gy whole pelvis EBRT with con-
current chemotherapy (five cycles of concurrent cisplatin  
40 mg/m2), followed by IBT. Also, 2 points A were de-

Fig. 3. Vaginal mold
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Fig. 5. Pelvis magnetic resonance imaging scan post-external beam radiation therapy: A) frontal view, B) axial view

Fig. 4. Pelvis scan with brachytherapy dosimetry and 
applicator reconstruction. A) Axial view, at uterus level, 
with intrauterine catheter. B) Frontal view with mould 
and intrauterine catheters. C) Axial view at cervix level, 
with vaginal and intra uterine catheter 
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Table 1. Dose volume histograms for organs 
at risk equivalent dose at 2 Gy (external beam 
radiation therapy + brachytherapy) 

Organs at risk D2cc

Bladder 62.4 Gy

Rectum 66.75 Gy

Sigmoid 58.4 Gy

Small intestine 57.5 Gy

D2cc – minimum dose to the most exposed 2 cm3

fined, considering special anatomy and 2 fractions of 18 Gy 
in a low-dose-rate (LDR) were delivered. After 2 years of 
follow-up, there was no evidence of local recurrence. 

Platta et al. [5] reported a case of a patient with a sep-
tate uterus (Class V Müllerian duct anomaly) who pre-
sented a FIGO stage IIB tumor. They performed a whole 
pelvic EBRT to 45 Gy in 25 fractions with concurrent che-
motherapy, followed by a cervical IBT using a Rotte “Y” 
tandem and 2 ovoids. Five fractions of 5.5 Gy each were 
delivered with CT-based planning. No local recurrence 
had been achieved after 20 months of follow-up. 
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Integration of image advances in IBT planning treat-
ment as MRI has to be adopted in daily practice to deliv-
er higher doses to 3D known volumes, sparing the rectal 
area and the urinary bladder [17]. 

The treatment of parametrial invasion is controver-
sial according to literature. There are several publications 
that show higher local control using interstitial needles 
such as Vienna and Utrecht applicators (Nucletron, an 
Elekta company, Elekta AB, Stockholm, Sweden) [18]. 
We choose to treat parametrial invasion in concomi-
tant boost associated with a primary cervical tumor re-
lated to IBT complement. Regarding the choice of the 
brachytherapy technique used and knowing that there 
are no differences between PDR and HDR, PDR was 
chosen to ensure the same implant throughout the IBT 
treatment and to reduce possible errors due to multiple 
applications [19,20]. 

Conclusions
In our case report, conventional external radiation 

therapy and concomitant chemotherapy with simultane-
ous concomitant boost to primary tumor and pathologi-
cal pelvic lymph nodes followed by IBT was feasible with 
no evidence of disease at 24 months of follow-up and no 
major digestive, urinary, or sexual toxicities. 
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