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Abstract

BACKGROUND

To compare the clinical impact in terms of toxicity outcomes with RayshieldTM bladder rectum spacer
balloon (BRSB) versus vaginal gauze packing (VGP) in patients treated with high dose rate intracavitary
brachytherapy for carcinoma cervix.

RESULTS

Follow-up and dosimetric data of patients in whom BRSB and VGP were used in a previously reported
randomized study were retrieved, 8. Out of 80 patients analysed, late toxicities assessment (according to
Common Terminology Criteria for Adverse Events version 4.0 (CTCAE v4). was possible in 65 patients as
14 patients were lost to follow-up and one patient died. Grade 2 bladder toxicity was observed in 2
patients in each arm. Only 1 patient in VGP arm experienced grade 3 proctitis while none of the patient in
BRSB arm had 2Grade 2 rectal toxicity. Vaginal toxicity was comparable in both the arms.

CONCLUSION

No significant difference was observed in bladder and rectal toxicities using the BRSB versus VGP. BRSB
can be considered as an alternative to VGP in intracavitary brachytherapy for cervical cancer using
tandem- ovoid applicators

The study was approved by the institute ethics committee and registered under Clinical Trial Registry of
India (CTRI/2009/091/000840).

Background

Intracavitary brachytherapy forms an integral part of curative radiotherapy. With brachytherapy, high
doses can be delivered to the tumour, but the high dose delivered to adjoining organs at risks (OAR) like
rectum, vagina and bladder can result in late toxicity (1). The doses to the organs at risk depend on the
patient's anatomy, proper placement of applicator, displacement of OAR's, and stability of the applicator.
In high dose rate (HDR) brachytherapy, because of inverse square law, the radiation effects are observed
more noteworthy at short distances from the source and less at longer separation(2, 3). Hence, in cervical
cancer brachytherapy adequate displacement of organs at risk i.e. bladder and rectum and high radiation
tolerance of the cervico-uterine complex allows therapeutic doses to be delivered to the target
simultaneously respecting the radiation tolerance to the adjoining OARs. Thus a good intra-cavitary
application is necessary to achieve the required geometry, the lack of which has been associated with
inferior therapeutic outcomes. Displacement of the bladder and/or rectum can be done using various
methods like vaginal gauze packing, rectal retractors, posterior vaginal speculum blades, and shielded
ovoids (5, 6).
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In our previously published experience of using the RayshieldTM bladder rectum spacer balloon (BRSB),
the use of BRSB resulted in a statistically significant reduction in rectal 0.1cc and 2 cc doses on
dosimetric analysis (7, 8). Although various dosimetric studies have been done using Balloon based
system, clinical experiences with respect to bladder and rectal toxicity are lacking. In the present study, we
evaluated the outcomes in terms of toxicities comparing the BRSB with VGP.

Methods

Study design and setting

This study was a review of follow up and dosimetric data of patients included in our previously published
randomized dosimetric BRSB-Il study conducted between April 2013-March 2014.7-8 The study was
approved by the institute ethics committee and registered under Clinical Trial Registry of India
(CTRI/2009/091/000840). The patients were treated with three-dimensional conformal or intensity
modulated radiotherapy with a dose of 46 Gy over 4.5 weeks with concurrent cisplatin followed by
brachytherapy with 2 fractions of 9 Gy each which were delivered 1 week apart (9). Prior to brachytherapy,
the patients were randomized to Vaginal gauze packing (VGP) and the BRSB (Fig. 1). The procedure was
performed under general anaesthesia. In all patients, a rectal enema was given before the procedure to
ensure complete emptying of the rectum. A reproducible bladder filling protocol was followed before the
scan and patient treatment. The bladder was first emptied under gravity and 50 ml saline was inserted in
the bladder. It was then allowed to drain freely under gravity. The dose was prescribed to point A (EQD2
74.5 Gy) and the 2cc doses were evaluated for the bladder, rectum and sigmoid (constraints for bladder
D2cc<90Gy EQD2, rectum < 75Gy EQD2 and sigmoid < 75Gy EQD2).

Follow up

Patients were followed every 3 months for the first 2 years and 6 months thereafter. Toxicity assessment
was done according to NCI Common Terminology Criteria for Adverse Events version 4.0 (CTCAE v4). The
maximum score in any symptom in any of the follow-up visits was considered as the score for statistical
analysis. In addition to the bladder and rectal toxicity assessment, vaginal toxicity was also analysed.
Since the baseline vaginal length was not available, a subjective assessment was done and any obvious
shortening in vaginal length was documented.

Statistics

Patient details, late toxicities, and dosimetry were entered in SPSS version 19. Descriptive statistics were
described for late toxicities and dosimetry. Dosimetry and the incidence of toxicities were compared using
paired T-test. A p-value of <.05 implied a significant difference in incidence. Univariate analyses were
used to look for co-relations between late toxicities and dosimetric parameters.

Results
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There were 80 patients in which VGP was compared to BRSB. Assessment of late toxicities was possible
in 65 patients as 14 patients were lost to follow up and one patient died due to chronic renal failure
secondary to diabetes. Out of the total patients, 35 patients were evaluable in BRSB arm and 31 patients
in VGP arm (Fig. 2). The mean follow up period was 74.1 months

Rectal toxicity

There was only one patient out of 31 patients(3.2%) in VGP arm who experienced grade 3 proctitis. She
underwent colonoscopy which showed telangiectasia and to manage the symptoms two applications of
Argon plasma coagulation were done. There were no grade 2 toxicities. There were no reported had rectal
ulceration, pain, haemorrhage, obstruction, perforation, and fistula in both arms.

Bladder toxicity

Hematuria and cystitis were seen in both arms.6.8% (n = 2) patient experienced grade2 hematuria in
BRSB arm and 6.8%(n = 2) of patient had grade 2 hematuria in VGP arm. Grade 1 Cystitis was seen in 2.8
%(n = 1) of patient in BRSB arm and 6.4% (n = 2) patients experienced grade 1 cystitis in VGP arm. No
grade 3 bladder toxicity was seen.

Vaginal toxicity

In BRSB arm, 31% (n = 11) of patient had vaginal shortening, out of which 11% (n = 4) had grade 1 and 20
% (n =7) had grade 3 shortening. One patient in both arms had grade 1 vaginal telengectasia. (Table 1).
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Dosimetry

Late toxicity

Table 1

CATEGORY OF COMPLICATION
VAGINAL DRYNESS
GRADE 1

GRADE 2

GRADE 3

VAGINAL TELENGECTASIA
GRADE 1

GRADE 2

GRADE 3

VAGINAL SHORTENING
GRADE 1

GRADE 2

GRADE 3

BLADDER TOXICITY
CYSTITIS

GRADE 1

GRADE 2

GRADE 3

HEMATURIA

GRADE 1

GRADE 2

GRADE 3

RECTAL TOXICITY PROCTITIS
GRADE 1

GRADE 2

GRADE 3

BRSB ARM

2
0
0

VGP ARM

P VALUE
0.199

0.875

0.252

0.427

0.735

0.267
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EQD2 values of both the groups are shown in Table 2. There was no correlation of EQD2 with grade 2
toxicity.

Table 2
Dosimetry EQD2

OAR BRSB VGP

BLADDER 82.8+/-7.6  85.5+/-6.7

RECTUM 65.5+/-4.4 69.5+/-4.3

Discussion

In the present study, we tried to evaluate the clinical impact of OAR toxicity in patients treated with HDR
intracavitary brachytherapy using BRSB and vaginal gauze packing. Numerous studies in the past have
compared dosimetric analysis of vaginal gauze packing and different ways of displacing organs at risk,
e.g. vaginal packing, intravaginal balloons, rectal retractors (10, 11, 12). The clinical outcome of these
different methods in terms of late toxicity has not been assessed. In our previous dosimetric analysis
using the BRSB, a significant reduction in the dose, as well as the inter-fraction dose variation of D2cc of
rectum, was observed with the use of BRSB compared to VGP. Although based on the small number of
events it does not ascertains the impact of the BRSB, but BRSB and VGB seem to be comparable in terms
of OAR toxicity.

As HDR practice over LDR brachytherapy is increasing amongst radiation oncologists, the management
of OAR toxicity remains the main goal (13). As the previous studies suggest, the dose delivered to
surrounding structures depends upon patient geometry, positional stability of the apparatus, and degree
of isodose invasion into critical tissues (14). The skill and expertise of the radiation oncologist and proper
applicator placement are critical determinants of dose specification and outcome. In a study by A.N.
Viswanathan et al, it was seen that the technical precision of brachytherapy implant placement,
especially, the symmetry of the ovoids in relation to the tandem, the displacement of the ovoids in relation
to the cervical os, and the appropriateness of packing, affects relapse and disease-free survival rates(15).
These parameters should be considered for each brachytherapy implant. Hence, to achieve maximum
therapeutic ratio, the dose to the OARs should be minimised by proper displacement in accordance with
inverse square law. Studies using the different types of rectum spacers (hydrogel, hyaluronic acid,
collagen, biodegradable balloon) in prostate carcinoma have shown a relative reduction in the rectal
volume receiving at least 70 Gy (V70) in the order of 43% to 84 % and thus reducing rectal toxicities (16).
Similarly, reduced rectal doses have been documented with the use of various balloon based systems in
cervical cancer brachytherapy.

Despite the evidence that brachytherapy is associated with improved outcomes in cervical cancer, there
has been a decline in the use of brachytherapy. Numerous studies have demonstrated that omitting or
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substituting brachytherapy with other options impairs cancer control and survival (17, 18). This decline
may be a result of the increase use of conformal external beam radiation therapy techniques, most
notably intensity modulated radiation therapy (IMRT). The other reason could be its complex procedure
which requires training and expertise for optimal application. In a study by Marcrom et al, young residents
were more confident in starting an SBRT/SRS practice than a brachytherapy practice, despite SBRT/SRS
being a newer treatment technique as brachytherapy requires technical expertise and skill set distinct
from that of SBRT/SRS(18). It was believed that trainees can be made expert in brachytherapy with
proper training. In case of lack of experience in the initial phases, BRSB could offer an advantage to the
learning physicians, decrease the inter-observer variation, and can help in achieving reproducibility. In
centers where the procedure is done under sedation or conscious anaesthesia, effective vaginal packing
may not be possible because of inadequate relaxation of the patient. In such situations, BRSB offers
advantage both in terms of adequate displacement and reproducibility. The other advantages include its
CT/MRI compatibility and cost-effectiveness. The cost-effectiveness (BRSB costs around $13.94(Rs
990)) allows its use even in resource constrained countries which cater to the large burden of cervical
cancer. The balloon is reusable and can be used for multiple brachytherapy fractions in a patient.
However, the BRSB is limited for use only in the tandem-ovoid applicators and has not been tested for
ring applicators. A modification in its design would be hence be required for its wider applicability. In
addition, the availability of the balloon in a single size restricts its usage in patients with a narrow vagina,
wherein a larger balloon tends to get folded inside the vaginal canal further hindering applicator insertion

).

Conclusion

Based on our previous dosimetric results and the clinical data in the present study, RayshieldTM bladder
rectum spacer balloon (BRSB) seems to be a propitious alternative to VGB in reducing OAR toxicity. Thus,
the BSRB technique may be instrumental in kindling the interest of the radiation oncologists who are
preferring IMRT or SBRT, towards brachytherapy as it is simple to use, more consistent, potentially gives
lesser complications, and is reproducible in technique, all of which are important in multi-fraction HDR
brachytherapy.

Abbreviations

BRSB BLADDER RECTUM SPACER BALLOON
VGP VAGINAL GAUZE PACKING

NCI CTCAE v4 NATIONAL CANCER INSTITUTE COMMON TERMINOLOGY CRITERIA FOR ADVERSE
EVENTS VERSION 4.0

OAR ORGANS AT RISK

HDR HIGH DOSE RATE
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EQD, EQUIVALENT DOSE IN TWO GRAY PER FRACTION
SPSS STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES
IMRT INTENSITY MODULATED RADIATION THERAPY
SBRT STEREOTACTIC BODY RADIOTHERAPY

SRS  STEREOTACTIC RADIOSURGERY
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Figure 1

Figure showing the bladder-rectum spacer balloon with thebladder and rectal part joined together by latex
adhesive and joined to a 1-way valve at the tail end of the tubes to prevent the escape of the fluid pushed
in.
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Randomized (n=80 )

Y

BRSB ARM (n= 40)
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VGP (n=40 )

FOLLOW UP PERIOD : 74
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Analysed (n=35)

o Lostto follow up (n=5 )

Figure 2

Consort flow chart

Analysed (n=31)

Lost to follow up (n=8)

Died due to chronic renal failure.
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