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Background: TG-43 formalism does not consider the tissue and applicator heterogeneities.

This  study  is  to  compare  the  effect  of  model-based  dose  calculation  algorithms, like

Advanced  Collapsed  Cone  Engine  (ACE), on  dose  calculation  with  the  TG-43  dose

calculation formalism in patients with cervical carcinoma. 

Materials and methods: 20 patients of cervical carcinoma treated with a high dose rate of

intracavitary brachytherapy were prospectively studied. The target volume and organs at risk

(OARs) were contoured in the Oncentra treatment planning system (Elekta, Veenendaal, The

Netherlands). All patients were planned with Co-60 and Ir-192 sources with doses of 21 Gy

in 3 fractions. These plans were calculated with TG-43 formalism and a  model-based dose

calculation algorithm ACE. The dosimetric parameters of TG-43 and ACE-based plans were

compared in terms of target coverage and OAR doses.

Results: For Co-60-based plans, the percentage differences in the D90 and V100 values for

HR-CTV  were  0.36±0.43%  and  0.17±0.31%,  respectively.  For  the  bladder,  rectum  and

sigmoid, the percentage differences for D2cc volumes were -0.50±0.51%, -0.16±0.53% and

-0.37±1.21%, respectively. For Ir-192-based plans, the percentage difference in the D90 for

HR-CTV  was  0.54±0.79%,  while  V100  was  0.24±0.29%.  For  the  bladder,  rectum  and

sigmoid,  the  doses to  2cc  volume  were  0.35±1.06%,  0.99±0.74%  and  0.74±1.92%,

respectively. No significant differences were found in the dosimetric parameters calculated

with ACE and TG-43. 

Conclusion:  The  ACE algorithm reduced doses to OARs and targets. However, ACE and

TG-43 did not show significant differences in the dosimetric parameters of the target and

OARs with both sources.

Keywords: Algorithms, Brachytherapy, Cervical cancer, Iridium-192, Monte Carlo Method,

Organs at Risk

1. Introduction
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The  dose  calculation  in  brachytherapy  relies  on  the  gold  standard  of  the  American

Association of Physicists in Medicine (AAPM) Task Group 43 (TG-43)  [1]. In the TG-43

formalism,  the  absorbed  dose  is  calculated  by  superimposing  the  precalculated  dose

distribution for a single source in a homogeneous water medium. This method, however, does

not  consider  the  impact  of  heterogeneities  like  tissues,  applicators,  patient  anatomy,  and

dimensions [2]. These heterogeneities can thus complicate the prediction of dose distribution.

Therefore,  the  absorbed  dose  delivered  to  all  irradiated  tissues  in  the  presence  of  such

inhomogeneities must be predicted accurately.

For this purpose, a dose algorithm that includes the heterogeneities inside the medium

while calculating the dose has been developed. It is known as a model-based dose-calculation

algorithms (MBDCA)  [3].  MBDCAs help  calculates the  dose  in  non-homogenous media

(tissues, air-tissue interfaces), considering all the scattering sources for computation, leading

to a more accurate  dose distribution  [2,4].  These algorithms have been introduced in the

brachytherapy  treatment  planning  system to  consider  the  heterogeneities  like  tissues  and

applicators.  The  recommendations  by  AAPM  on  the  clinical  implementation  of  these

algorithms in brachytherapy have been discussed in its TG-186 report [2]. 

TG-186 describes three MBDCAs viz. Collapsed cone convolution (CCC), grid-based

Boltzmann solver [5,6] and Monte Carlo [7–10] have been used for brachytherapy treatment

planning.  Commercially  available  MBDCA collapsed  cone  convolution  (CCC)  has  been

integrated into the Oncentra Brachy treatment planning system (TPS) (Elekta, Veenendaal,

The Netherlands) as Oncentra-ACE (Advanced Collapsed cone Engine) [11]. The algorithm

is essentially based on the data from CT images of patients and the types of applicators and

shields used in brachytherapy  [2]. ACE models the radiation transport in actual media and

sums up the  dose  separately  deposited  by primary  and scattered  photons  [12].  Very  few

studies [12,13] have explored the impact of ACE on treatment planning of cervix patients. 

We  conducted  this  prospective  study  on  20  cervical  cancer  patients  to  study  the

impact of ACE on dosimetric treatment planning parameters and compare it with the dose-

volume indices of plans done with the TG-43 method. Another objective was to compare the

dose-volume parameters of Co-60- and Ir-192-based plans calculated with an ACE algorithm.

2. Materials and methods
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20 patients with cervical carcinoma (FIGO stage IIB-IIIB) treated with a Co-60-based

high dose rate intracavitary brachytherapy between 2021 to 2022 were prospectively studied.

This study was approved by  the  Institutional Ethics Committee (Reference no. 116th ECM

IIA/P27).  Intracavitary  brachytherapy  (ICBT)  was  performed  with  Fletcher  CT/MR

applicator. The Foley balloon was inflated inside the bladder during the applicator placement,

followed by vaginal  gauze packing.  All  patients  underwent  CT scans  on a  CT simulator

(Brilliance CT simulator, Philips). These images were exported to Oncentra brachytherapy

treatment planning system version 4.6.0 (Elekta, Veenendaal, The Netherlands). Contouring

of  the  high-risk  clinical  target  volume  (HR-CTV)  and  organs  at  risks  (OARs),  such  as

bladder, rectum and sigmoid, was performed using GYN GEC-ESTRO guidelines [14–16].

A dose of 21 Gy in 3 fractions was prescribed. Dose calculation as per routine clinical

practice was performed using the TG-43 method. Dosimetric parameters for HR-CTV, such

as D90, D100 and V100 and OARs including D2cc, D1cc and D0.1cc, were compared with

TG-43  and  ACE  algorithm.  For  statistical  analysis,  SPSS  Statistics  20.0  (IBM  Corp.,

Armonk, NY, USA) was used. Dosimetric parameters between TG-43 and ACE for both the

sources were statistically compared using a paired t-test at 5% level of significance.

2.1 Calculation of Co-60-based plans with the ACE algorithm

All  the  patients  were  replanned  with  the  ACE  algorithm.  The  applicator  library

(loaded  with  information  such  as  mass  density,  material  composition  and  dimensions  of

applicator) was used to reconstruct  the  applicator.  Material composition and mass density

values were assigned for each contoured structure as per the material definitions given in the

TG-186 report. The patient's external contour was assigned material as soft tissue, while the

HR-CTV was assigned the material as mean skin. In OARs, the bladder material was defined

as water, while the rectum and sigmoid material were defined as soft tissue. In addition, the

rectal  retractor  was  modelled  as  polyphenylsulfone  (PPSU).  The  mass  densities  of  each

structure were automatically assigned from the Hounsfield units (HU) (Table 1). The dose

prescription and dwell positions were kept the same as the TG-43-based plans. The dose was

then computed with the ACE algorithm. 

Table 1. Mass density of the different structures
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Structure Material Mass density (g/cm3)

HR-CTV Mean skin 1.09

Bladder Water 1.00

Rectum Female soft tissue 1.02

Sigmoid Female soft tissue 1.02

Rectal retractor PPSU 1.3

2.2 Treatment planning with Ir-192 source
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Patients treated with Co-60-based brachytherapy and calculated with the ACE algorithm

were replanned with Ir-192 source in Oncentra TPS version 4.6.0 (Elekta, Veenendaal, The

Netherlands)  using  TG-186  the  ACE  algorithm  for  comparison  purposes.  The  dose

prescription and dwell positions were kept the same as in Co-60-based plans. We compared

the dosimetric parameters of plans treated with a Co-60 source to those planned with an Ir-

192 source. 

3. Results

3.1 Co-60-based ICBT plans

The  dosimetric  parameters  calculated  using  TG-43 and ACE algorithm in  Co-60-

based plans have been depicted in Table 2. The mean percentage difference in the D90 and

V100 values for HR-CTV were 0.36±0.43% and 0.17±0.31%, respectively. Fig. 1a illustrates

the mean D90 and V200 values of patients planned with the ACE algorithm and the TG-43

formalism  using  Co-60.  For  the  bladder,  the  percentage  differences between  the  ACE

algorithm and the TG-43 formalism for 2cc,  1 cc and 0.1cc volumes were -0.50±0.51%,

-0.52±0.50% and -0.51±0.53%, respectively. For  the  rectum, the percentage differences for

2cc, 1 cc and 0.1cc volumes were -0.16±0.53%, -0.22±0.67% and -0.28±0.89% respectively.

Similarly, for  the  sigmoid, the percentage differences for these volumes were -0.37±1.21%,

-0.37±1.05%  and  -0.40±0.86%,  respectively.  The  doses  received  by  2cc,  1cc  and  0.1cc

volumes of the bladder, rectum and sigmoid have been demonstrated in Fig. 2a, 3a and 4a,

respectively. No significant difference was found between the target coverage and OAR doses

with the T-43 and ACE algorithms.

Fig. 5 (a & b) shows the isodose distribution of an ICBT patient in axial sections calculated

with the TG-43 and ACE (TG-186) algorithms respectively.  The figure shows distortion in

lower isodoses of 50%, 30% and 20% in ACE calculated plans, while no such distortion is

observed in the TG-43 calculated plans.  

The average volumes of the 50%, 30%, and 20% isodose curves  were determined to be

267.38±31.49 cc, 490.66±45.68 cc, and 616.33±45.44 cc, respectively, in plans based on TG-

43  calculations.  However,  in  plans  calculated  using  TG-186,  materials  were  assigned  to

contoured structures according to the material definitions and mass densities outlined in the

TG-186 report, making it impossible to assign materials to the isodose volumes in such plans.
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Additionally, the planning system automatically reverted the calculations back to TG-43 for

plans based on TG-186 as soon as the isodose structures of 50 %, 30 %, and 20% isodose

lines were created. Consequently, the volumes of these isodose lines could not be quantified

in TG-186 calculated plans.

3.2 Ir-192-based ICBT plans

The dosimetric parameters calculated using TG-43 and ACE algorithm in Ir-192-based plans

have been depicted in Table 2. For HR-CTV, the mean percentage difference in the D90 was

0.54±0.79 %, while for V100, it was 0.24±0.29 %. Fig. 1b illustrates the mean D90 and V200

values of patients planned with the ACE algorithm and the TG-43 formalism using Ir-192.

For the bladder, rectum and sigmoid, the percentage differences of doses to 2cc volume were

0.35±1.06%, 0.99±0.74% and 0.74±1.92%, respectively.  The mean doses  received by the

bladder,  rectum  and  sigmoid  have  been  demonstrated  in  Fig.  2b,  Fig.  3b  and  Fig.  4b,

respectively. No significant differences were found in both calculation methods' dosimetric

parameters of target and OARs. Fig. 5 (c & d) shows the isodose distribution of an ICBT

patient  in  axial  sections  calculated  with  the  TG-43  and  ACE  (TG-186)  algorithms

respectively. A distortion in lower isodose lines of 50%, 30%, and 20% was observed in the

ACE calculated plans. The average volumes of 50%, 30% and 20% isodose curves in the TG-

43-based plans was found to be  260.96±26.40 cc,  508.62±63.63 cc and 622.53±36.30 cc,

respectively. As explained earlier, the volumes of these isodose lines could not be quantified

in the TG-186 calculated plans.
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Fig. 1 Comparison of D90 and V200 values calculated with ACE algorithm and TG-

43 formalism using (a) Co-60 source and (b) Ir-192 source

Fig. 2 Comparison of D2cc, D1cc and D0.1cc values of bladder calculated with ACE

algorithm and TG-43 formalism using (a) Co-60 source and (b) Ir-192 source

Fig. 3 Comparison of D2cc, D1cc and D0.1cc values of rectum calculated with ACE

algorithm and TG-43 formalism using (a) Co-60 source and (b) Ir-192 source

Fig. 4 Comparison of D2cc, D1cc and D0.1cc values of sigmoid calculated with ACE

algorithm and TG-43 formalism using (a) Co-60 source and (b) Ir-192 source

Fig. 5 Isodose distribution of an ICBT plan with Co-60 source in axial section 

calculated with (a) TG-43 and (b) ACE (TG-186) algorithm. Isodose distribution of an

ICBT plan with Ir-192 source in axial section calculated with (c) TG-43 and (d) ACE 

(TG-186) algorithm
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Table  2. Dosimetric  parameters  for  target  and  OARs  calculated  with  TG-43  and  ACE

algorithm in patients with cervical cancer treated with Co-60- and Ir-192-based ICBT

Source ROI
Dosimetric
parameters

TG-43 ACE
Percentage
difference

p-value

Co-60

HR-
CTV

D90 (Gy) 7.16±1.84 7.13±1.84 0.36±0.43 0.944

D100 (Gy) 4.51±1.51 4.50±1.51 0.26±1.33 0.965

V100 (%) 88.82±12.04 88.68±12.09 0.17±0.31 0.949

V150 (%) 63.48±16.24 63.24±16.25 0.39±0.81 0.938

V200 (%) 41.43±15.29 41.16±15.31 0.75±1.35 0.923

Point A1 (Gy) 7.00 ±0.11 7.01±0.11 -0.04±0.36 0.913

Point A2 (Gy) 7.00±0.11 6.99±0.11 0.04±0.36 0.907

Bladder

D2cc (Gy) 5.38±1.29 5.41±1.31 -0.50±0.51 0.900

D1cc (Gy) 5.96±1.49 5.99±1.51 -0.52±0.50 0.903

D0.1cc (Gy) 7.39±2.15 7.43±2.18 -0.51±0.53 0.909

Rectum

D2cc (Gy) 4.22±0.85 4.23±0.86 -0.16±0.53 0.967

D1cc (Gy) 4.63±0.95 4.64±0.96 -0.22±0.67 0.954

D0.1cc (Gy) 5.48±1.27 5.50±1.26 -0.28±0.89 0.952

Sigmoid

D2cc (Gy) 3.16±1.47 3.17±1.46 -0.37±1.21 0.981

D1cc (Gy) 3.79±1.85 3.80±1.85 -0.37±1.05 0.981

D0.1cc (Gy) 5.27±2.90 5.28±2.89 -0.40±0.86 0.981

Ir-192

HR-
CTV

D90 (Gy) 7.09±1.75 7.06±1.77 0.54±0.79 0.925

D100 (Gy) 4.53±1.46 4.48±1.47 1.24±1.73 0.864

V100 (%) 87.25±14.27 87.06±14.76 0.24±0.29 0.951

V150 (%) 61.54±18.83 61.43±18.90 0.20±1.18 0.977

V200 (%) 39.25±16.50 39.15±16.62 0.44±1.75 0.972

Point A1 (Gy) 7.00 ±0.13 7.01±0.14 -0.09±0.51 0.792

Point A2 (Gy) 7.00±0.13 6.99±0.14 0.08±0.52 0.819

Bladder

D2cc (Gy) 5.37±1.32 5.36±1.36 0.35±1.06 0.972

D1cc (Gy) 5.93±1.50 5.93±1.54 0.16±1.06 0.994

D0.1cc (Gy) 7.27±2.07 7.28±2.12 -0.01±1.07 0.967

Rectum

D2cc (Gy) 4.11±0.81 4.07±0.81 0.99±0.74 0.793

D1cc (Gy) 4.48±0.92 4.44±0.92 0.92±0.71 0.815

D0.1cc (Gy) 5.31±1.21 5.28±1.21 0.71±0.77 0.873

Sigmoid D2cc (Gy) 3.14±1.43 3.12±1.41 0.74±1.92 0.924
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D1cc (Gy) 3.76±1.79 3.73±1.77 0.56±1.76 0.944

D0.1cc (Gy) 5.18±2.75 5.17±2.74 0.24±1.33 0.980

4. Discussion

In this work, we explored the effects of MBDCA on the dosimetric aspects of cervix

patients  treated  separately  with  two  radiation  sources:  Co-60  and  Ir-192.  Our  findings

indicated that the differences in dosimetric parameters, assessed using the TG-43 and ACE

algorithms  with  both  sources,  remained within  a  2% margin.  Given that  most  published

research focuses on Ir-192 source-based brachytherapy, to our knowledge, our study stands

out as the first to compare MBDCA with TG-43 formalism using two different sources on the

same patient cohort.

In  Co-60-based  treatment  plans,  there  were  no  significant  differences  between  the

dosimetric  parameters  calculated using the  TG-43 and ACE algorithms concerning target

coverage and OAR doses.  However,  we observed a  distortion  in  the  lower isodose lines

(50%, 30%, and 20%) in ACE-calculated plans, which was absent in TG-43-calculated plans.

For plans utilizing the Ir-192 source, we found no substantial disparities in the dosimetric

parameters  of  target  and  OARs  between  the  two  calculation  methods.  Nevertheless,  a

distortion in the lower isodose lines (50%, 30%, and 20%) was evident in ACE-calculated

plans, contrasting with the smoother isodose curves obtained from TG-43-based plans. 

Our study revealed that  plans  computed  with the  ACE algorithm and TG-43 exhibited a

consistent  pear-shaped  distribution  for  higher  isodose  lines  (200%,  150%,  and  100%).

However,  discrepancies  emerged  in  the  lower  isodose  curves  (50%,  30%,  and  20%).

Specifically,  ACE-calculated  plans  displayed  irregularities  in  the  lower  isodose  curves

compared to the smooth curves obtained from TG-43 calculations for both radiation sources. 

Srivastava et al. [17] found no significant differences in dosimetric parameters of the

target and OARs calculated with TG-43 formalism using Co-60 and Ir-192 sources in cervix

cancer patients. However, in the present work, we have determined the impact of MBDCA on

dose-volume parameters  in  cervix  patients  and  investigated  the  differences  in  dosimetric

parameters  between  Co-60  and  Ir-192-based  plans  using  the  ACE  algorithm  over  the
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traditionally  used  TG-43 formalism.  It  was  found that  ACE calculated  plans  showed  no

difference in dosimetric parameters when planned with Co-60 and Ir-192 sources, similar to

the findings of Srivastava et  al.  [17]. While the other authors have studied the impact of

MBDCA using  Ir-192  source-based  brachytherapy,  we have  compared  the  results  of  our

present study from both the sources with these published findings.

Mikell  et  al.  [18] used  a  grid-based  Boltzmann  equation  solver  (GBBS)  Acuros

algorithm in Brachy Vision TPS to study inhomogeneity's impact and compare it with TG-43

in  cervical  cancer  patients.  They  found  that  the  difference  between  GBBS  and  TG-43

regarding dosimetric parameters (dose to point A, bladder and rectum) was less than 5%. Abe

et al.  [13] used ACE and Monte Carlo simulations to evaluate the impact of MBDCA in

cervix cancer and compared it with the TG-43 formalism. Their results suggested that when

the air was assigned as a rectal material, the differences in the dose-volume parameter D2cc

were around 11.92± 2.25% for rectum, 0.51 ± 1.11% for bladder and 0.81 ± 1.37% for HR-

CTV. These differences between TG-43 and ACE for rectum doses were reduced when water

was used as rectal material, implying that the ACE algorithm gives more accurate results than

the TG-43 formalism in cervix cancer in a scenario of many gases in the rectum. 

There was a reduction in the target coverage by 0.54±0.79% with ACE. This was

similar to the findings of Jacob et al. [12], where ACE calculated plans showed a reduction of

2.7±0.2% in target coverage in patients with cervix cancer. Hofbauer et al. [19] analyzed the

impact of heterogeneity on dosimetric indices in cervix and breast brachytherapy with the

Acuros algorithm. TG-43 overestimated the doses for both sites. The differences between

TG-43 and Acuros GBBS were significant in the breast. However, minor differences were

found in cervix cases which ranged between -1% to -2% for OARs and -0.1% to -0.5% for

the HR-CTV. 

In another study by Ma et al. [20], the difference between TG-43 and ACE algorithm

was evaluated in sites like the prostate, chest wall and breast. Their results indicated that for

V100, ACE showed a difference of 0.89% with the TG-43 formalism in prostate cases, while

in  the  breast,  this  difference  was  around  2%.  In  a  study  on  accelerated  partial  breast

irradiation (APBI) patients conducted by Thrower et al.  [21], it was concluded that lower

target coverage and doses of OARs were obtained with the ACE algorithm compared to TG-

43. Zourari et al.  [22] did the dosimetric comparison of MBDCA and TG-43 in the APBI

patient cohort. Their results indicated significant differences in the dose-volume parameters

11



of PTV and OARs calculated with MBDCA (ACE) and TG-43. For PTV, mean percentage

differences were less than 1% for V100 and D90 and around 4% for OARs like lungs and

ribs.

5. Conclusion

It  was concluded that ACE and TG-43 did not show significant differences in the

dosimetric  parameters  of  target  and OARs with  both  sources.  Therefore,  any changes  in

treatment protocol are not required. We suggest that Model-based dose calculations should be

performed along with TG-43 calculations to further understand and improve the MBDCA

dosimetry. Application of MBDCA would be more useful in more heterogeneous tumour sites

like breast and, head & neck. 

Financial disclosure

None declared

Conflicts of interest

The authors have declared that they have no conflicts of interest.

Ethical approval

This  study  was  approved  by  Institutional  Ethics  Committee  (Reference  no.  116th ECM

IIA/P27).

References

1. Nath R, Anderson LL, Luxton G, Weaver KA, Williamson JF, Meigooni AS. Dosimetry of

interstitial  brachytherapy  sources:  recommendations  of  the  AAPM   Radiation  Therapy

Committee Task Group No. 43. American Association of Physicists in Medicine. Med Phys.

United States; 1995;22(2):209–34. 

2. Beaulieu L, Carlsson Tedgren Å, Carrier JF, Davis SD, Mourtada F, Rivard MJ, et al.

Report of the Task Group 186 on model-based dose calculation methods in brachytherapy

12



beyond  the  TG-43  formalism:  Current  status  and  recommendations  for  clinical

implementation. Med Phys. 2012;39(10):6208–36. 

3. Ahnesjö A, Aspradakis MM. Dose calculations for external photon beams in radiotherapy.

Phys Med Biol. 1999;44(11): R99-155. 

4. Ahnesjö A. Collapsed cone convolution of radiant energy for photon dose calculation in

heterogeneous media. Med. Phys. 1989;16(4): 577–92. 

5. Vassiliev ON, Wareing TA, McGhee J, Failla G, Salehpour MR, Mourtada F. Validation of

a new grid-based Boltzmann equation solver for dose calculation in radiotherapy with photon

beams. Phys Med Biol. 2010;55(3):581–98. 

6. Gifford KA, Horton JL, Wareing TA, Failla G, Mourtada F. Comparison of a finite-element

multigroup discrete-ordinates code with Monte Carlo for radiotherapy calculations. Phys Med

Biol. 2006;51(9):2253–65. 

7. Agostinelli S et al. GEANT4 - A simulation toolkit. Nucl Instruments Methods Phys Res

Sect A Accel Spectrometers, Detect Assoc Equip. 2003;506(3):250–303. 

8. Rogers DWO. Fifty years of Monte Carlo simulations for medical physics. Phys Med Biol.

2006;51(13):R287-301

9. Taylor REP, Yegin G, Rogers DWO. Benchmarking BrachyDose: Voxel based EGSnrc

Monte Carlo calculations of TG-43 dosimetry parameters. Med Phys. 2007;34(2):445–57. 

10.  Salvat  F,  Fern  M,  Sempau  J.  PENELOPE-2008 :  A Code  System  for  Monte  Carlo

Simulation. 2009. 

11. Van Veelen B, Ma Y, Beaulieu L. Whitepaper: ACE Advanced Collapsed Cone Engine.

Veenendal, Netherlands Elekta Corp. 2015

12. Jacob D, Lamberto M, DeSouza Lawrence L, Mourtada F. Clinical transition to model-

based dose calculation algorithm: A retrospective analysis of high-dose-rate tandem and ring

brachytherapy of the cervix. Brachytherapy. 2017;16(3):624–9. 

13. Abe K, Kadoya N, Sato S, Hashimoto S, Nakajima Y, Miyasaka Y, et al. Impact of a

commercially  available  model-based dose  calculation  algorithm on treatment  planning of

high-dose-rate brachytherapy in patients with cervical cancer. J Radiat Res. 2018;59(2):198–

13



206. 

14. Haie-Meder C, Pötter R, Van Limbergen E, Briot E, De Brabandere M, Dimopoulos J, et

al.  Recommendations  from  Gynaecological  (GYN)  GEC-ESTRO  Working  Group  (I):

Concepts and terms in 3D image based 3D treatment planning in cervix cancer brachytherapy

with emphasis on MRI assessment of GTV and CTV. Radiother Oncol. 2005;74(3):235–45. 

15. Pötter R, Haie-Meder C, Van Limbergen E, Barillot I, De Brabandere M, Dimopoulos J,

et  al.  Recommendations  from  gynaecological  (GYN)  GEC  ESTRO  working  group  (II):

Concepts and terms in 3D image-based treatment planning in cervix cancer brachytherapy -

3D dose  volume parameters  and  aspects  of  3D image-based anatomy,  radiation  physics,

radiobiology. Radiother Oncol. 2006;78(1):67–77. 

16. Viswanathan AN, Dimopoulos J, Kirisits C, Berger D, Pötter R. Computed Tomography

Versus Magnetic Resonance Imaging-Based Contouring in Cervical Cancer Brachytherapy:

Results of a Prospective Trial and Preliminary Guidelines for Standardized Contours. Int J

Radiat Oncol Biol Phys. 2007;68(2):491–8. 

17. Srivastava S, Singh N, Varghese M. Determination of variation in dosimetric parameters

of  treatment  planning with  Co-60 and Ir-192 sources  in  high dose rate  brachytherapy of

cervical  carcinoma.  Radiat  Phys  Chem  [Internet].  2022;196:110148.  Available  from:

https://www.sciencedirect.com/science/article/pii/S0969806X22001906

18. Mikell JK, Klopp AH, Gonzalez GMN, Kisling KD, Price MJ, Berner PA, et al. Impact of

heterogeneity-based dose calculation  using  a  deterministic  grid-based boltzmann equation

solver for intracavitary brachytherapy. Int J Radiat Oncol Biol Phys. 2012;83 (3):e417-22

19. Hofbauer J, Kirisits C, Resch A, Xu Y, Sturdza A, Pötter R, et al. Impact of heterogeneity-

corrected dose calculation using a grid-based Boltzmann solver on breast and cervix cancer

brachytherapy. J Contemp Brachytherapy. 2016;8(2):143–9. 

20. Ma Y, Lacroix F, Lavallée MC, Beaulieu L. Validation of the Oncentra Brachy Advanced

Collapsed  cone  Engine  for  a  commercial  192Ir  source  using  heterogeneous  geometries.

Brachytherapy. 2015;14(6):939–52. 

21. Thrower SL, Shaitelman SF, Bloom E, Salehpour M, Gifford K. Comparison of Dose

Distributions  With  TG-43  and  Collapsed  Cone  Convolution  Algorithms  Applied  to

Accelerated  Partial  Breast  Irradiation  Patient  Plans.  Int  J  Radiat  Oncol  [Internet].

14



2016;95(5):1520–6.  Available  from:

https://www.sciencedirect.com/science/article/pii/S036030161600345X

22.  Zourari  K,  Major  T,  Herein  A,  Peppa  V,  Polgár  C,  Papagiannis  P.  A retrospective

dosimetric  comparison  of  TG43  and  a  commercially  available  MBDCA for  an  APBI

brachytherapy patient cohort. Phys Medica. 2015;31(7):669–76. 

Fig. 1 Comparison of D90 and V200 values calculated with ACE algorithm and TG-

43 formalism using (a) Co-60 source and (b) Ir-192 source
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Fig. 2 Comparison of D2cc, D1cc and D0.1cc values of bladder calculated with ACE

algorithm and TG-43 formalism using (a) Co-60 source and (b) Ir-192 source

Fig. 3 Comparison of D2cc, D1cc and D0.1cc values of rectum calculated with ACE

algorithm and TG-43 formalism using (a) Co-60 source and (b) Ir-192 source

Fig. 4 Comparison of D2cc, D1cc and D0.1cc values of sigmoid calculated with ACE

algorithm and TG-43 formalism using (a) Co-60 source and (b) Ir-192 source
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Fig. 5 Isodose distribution of an ICBT plan with Co-60 source in axial section 

calculated with (a) TG-43 and (b) ACE (TG-186) algorithm. Isodose distribution of an

ICBT plan with Ir-192 source in axial section calculated with (c) TG-43 and (d) ACE 

(TG-186) algorithm
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