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1. Abstract

1.1. Purpose: To investigate the enlargement effects of the Mona-
co planning system on the outcome of treatment planning in the
course of organ addition operation.

1.2. Materials and Methods: Based on the dose data of, the left
lung, right lung, and whole lung of 30 lung cancer patients were
automatically delineated using the Aicontour system, which au-
tomatically delineated. There are two types of lung delineation:
one is the whole lung delineated automatically by the Aicontour
system, and the other is the whole lung generated by combining
the left and right lungs delineated by the Monaco planning system.
The Monaco system was used to compare the results of the two
whole lung models.

1.3. Results: It was found that the addition of left and right lungs
would increase the total lung volume and affect the difficulty and
results of planning. In the model, the entire lung was found to
extend about 1-mm margin and enlarge an average of 93.83 cm3
or 3% of the total volume. The increase in lung volume was sta-
tistically significant (P<0.05). In terms of dosimetry, the enlarged
lung volume had an impact on the planned machine hops, its tar-
get area’s Conformities Index (CI) and Heterogeneity Index (HI).
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There was mean difference of 49 hops and maximum difference
of 130 hops between two types of lung delineation, accounting
for 26.5% of the total hops. The maximum CI difference reached
0.1314, accounting for 25.47% of the total. The maximum diffe-
rence of HI was 0.0594, accounting for 44.29% of the total. The
difference in lung V20 was up to 2%.

1.4. Conclusions: When Monaco plan is used, addition increases
the size of the additive structures and the larger the size of the ad-
ditive structures, finally affecting the planned machine hop count,
CI and HI of the target area, and the dose of organs at risk. We
should avoid using the new structure generated by the addition of
structures as the optimization condition because the participation
of the new structure in the optimization of the plan will cause the
deviation of the plan result, which will lead to the inaccurate plan
evaluation.

2. Introduction

Radiotherapy has become one of the important means of cancer
treatment. The success of cancer radiotherapy mainly depends on
such two factors as the design of total dose and the correct, precise
and accurate application of radiation. The total dose will be limited
by the tolerance of surrounding normal tissues. It is necessary to
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make the target area dose meet not only the requirements for clini-
cal therapy, but also to meet the requirements for the protection of
endangered organs. Therefore, the dose level applied in the target
volume are related to the clinical outcome and side effects. The
definition of target volume should be strictly required to reduce
the dose error caused by the volume. The small deviation for the
organ endangering may have little impact on the dosimetry of the
clinical target, but according to the design of the scheme and the
limitation is produced by the organ endangering, which is an im-
portant condition for the whole limitation target. Therefore, it is
worth noting. Especially if there is serious overlap with the target
structure, it should be paid more attention.

Treatment plan design in tumor radiotherapy is a complex pro-
cess and is affected by many factors. Under the same software
and hardware conditions of radiotherapy, the main factors that af-
fect the difficulty of plan design are the target conditions of the
treatment plan and the geometric relationship between the target
area and the limited tissue structure. If the target conditions of the
treatment plan are the same except the influence of human factors,
the geometric relationship between the target area and the limited
amount of tissue structure affects the design difficulty and results
of the treatment plan, including the volume size of the target area
and the limited amount of tissue structure, and the spatial relative
geometric relationship, especially the volume and spatial position
changes of the area coincident with the target area and the area
near the target area. Clinical physiologists often make great efforts
to draw a small part of the volume and a gap of less than 1mm in
the clinical outline structure in the plan design. The plan results are
also unsatisfactory, and even cannot design a plan that meets the
target conditions of the treatment plan. Therefore, it is particularly
important to accurately delineate the target area and the limited
organizational structure under the same conditions. The difference
in millimeters may greatly increase the difficulty of the plan, the
multiple factors of the image plan output and the implementation
efficiency, such as the MU of the intensity modulation plan results,
the number of sub-fields, the size of sub-fields and etc.

However, the total volume of the adding organs will increase when
the Monaco system performs the addition operation. Some studies
show that the radiation dose in some areas of the tumor is insuffi-
cient or the adjacent normal tissue has received unnecessary high
dose radiation due to the shrinking of the tumor, changes in normal
tissue and the patient’s nutritional status, and positioning errors
and other factors during the treatment process [1-3]. When the vo-
lume of normal tissue changes, it will affect the clinical treatment
effect [4]. During treatment, lung cancer patients will be subjec-
ted to the outlining of the Planned Target Volume (PTV), which is
produced by uniformly extending 5-6 mm in all directions of the
target area during intrapulmonary or bone metastasis, and the pres-
cription dose covers 95% PTV. The expanded volume is accurate
to mm [5] during treatment, so it will have a greater impact on the
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plan when the volume increases. Therefore, this study aimed to
investigate the dosimetry effects of the error of addition operation
using the Monaco plan system.

3. Materials and Methods
3.1. Source of Cases and Location of Radioactive Therapy

30 cases of lung cancer were selected from The Affiliated Hospital
of Chengde Medical College and met the indications of radioactive
therapy. Optima 520 produced by GE company was used for CT
(computed tomography) location. The patients were in supine po-
sition with his head in both hands, fixed with memory membrane,
scanned and sent to Monaco 5.11 system to make radioactive the-

rapy plan.
3.2. Sketching Organs

Aicontour (version 3.1.8.0) was used to automatically sketch or-
gans, such as the patients’ left lung, right lung, whole lung and
other dangerous organs. We transmitted them to Monaco system to
sketch the planning target volume. We compared and analyzed the
whole lungs by two automatic sketching ways of both Aicontour,
and Monaco planning system of Aicontour Medical Treatment
adding the left lung and the right lung. The two conditions were
observed in CT images (cross section, coronal plane and sagittal
plane), and their volumes were compared and analyzed. As shown
in Figure 1.

3.3. Dosimetric Parameters of the Plan

30 cases were optimized by grouping plan, only the whole lung
was replaced among the limiting factors, and the other conditions
remained unchanged to ensure that only the whole lung was the
variable in the optimization conditions of the plan. The machine
hops, HI, CI of the 30 groups of plans, and the V20, V30 of lung
and V30, V40 and DVH of heart of two plans were evaluated and
compared.

3.4. Statistical Analysis

SPSS 26 (Statistical Program Social Sciences) was used to analyze
the data, and paired T test was used to get the P value. P<0.05 in-
dicates that the difference is statistically significant.

4. Results
4.1. Difference of Lung Volume

The data of lung volume of 30 patients are shown in Table 1: lungs
volume sketched by Aicontour Medical System is approximately
equal to the volume of left and right lungs, which can almost be
ignored and not recorded. However, the average difference of lun-
gall volume added by Monaco Planning System is 93.83 cubic
centimeters, accounting for 3% of the total volume. We compared
the lungs and lungall and the real lung volume by paired T-test,
and the difference of lung volume increased with the lung volume
enlarged (p=0.00). This gap can already cause great uncertainty in
clinical practice. The main reason for the enlargement of lungall is
the edge expansion, and the intersection of lungall and PTV will

also increase. 5
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Figure 1: Local magnification of CT images of patients in different directions, i.e., cross-sectional (1a), coronal (1b), and sagittal (1¢). The red line is

lungall, with lungs drawn in yellow for the Aicontour medical system.

Table 1: Changes of lung volume and pulmonary difference in 30 patients

minimum value maximum average | standard deviation T p
lung-L+lung-R(cGy) 1869.04 5446.14 3138.6 809.41
lungs (cGy) 1869.04 5446.53 3138.34 809.4
lungall(cGy) 1929.98 5575.22 3232.17 825.12 21237 |0
lungall-lungs(cGy) 60.94 128.69 93.83 16.46
Proportion of pulmonary difference (%) 2.36 3.82 3.05 0.3

4.2. 1 of Machine Hop Count

Machine hop count represents the output of accelerator. With the
change of the number of machine hops, we can see the difficulty
in the plan and the efficiency of its implementation. The output
efficiency of the two plans was counted by 30 patients respectively
and the line chart was counted (Figure 2). The number of machine
hops in lungall is mostly larger than that in lung. With the increase

of volume, the number of machine hops in the plan is also increa-
sing and the difficulty of the plan is increasing. As shown in Table
2, the difference of machine hops is 49 hops on average, accoun-
ting for 8.1% of the total hops. Moreover, there are some indivi-
dual cases with great differences, with the maximum difference
of hops reaching 130 and accounting for 26.5% of the total hops.
This result indicates that different lung optimization will affect the
number of machine hops.

Figure 2: Machine hop count statistics of 30 cases
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Table 2: Comparison of machine hop parameters under different whole lung conditions
Machine hop count
Average Maximum
. .. standard . .
parameter maximum minimum average deviation difference difference T value P value
(proportion) (proportion)
lungs 952.17 304.5 626.71 182.1
49 (8.1%) 130 (26.5%) -1.252 0.221
lung all 1007.21 367.05 640.96 184.6
4.3. The Influence of PTV was 5000cgy to cover 90% of PTV. The other limiting factors are

We also compared the Conformity Index (CI) and the dose uni-
formity index (HI) of the target area. As shown in Table 3, there
was no statistical difference between the calculated dose parame-
ters under different whole lung conditions (p>0.05). As shown in
Figures 3 and 4, the HI difference and CI difference of most cases
in the figure were little, suggesting that it has little influence on the
plan in most cases. However, there were three patients whose hi
difference was above 0.036 and accounting for more than 26.21%,
and two patients whose CI difference was above 0.132 and ac-
counting for 25.47%. Such a gap had great clinical impact and
should be avoided.

According to the analysis of two patients with great difference,
the first patient adopted intensity modulation of five fields (0, 20,
50, 150, 200), and the prescribed dose was 5000cgy to cover 90%
of PTV, and the other limiting factors were shown in Figure 5.
The second patient was treated with seven fields of intensity mo-
dulation (200, 150, 320, 0, 30, 60, 180), and the prescribed dose

shown in Figure 6. Only constrained operation conditions were
used. In the limiting factors, only the whole lung is replaced, and
the other conditions are unchanged to ensure that only the whole
lung is the variable in the planning optimization conditions. In or-
der to eliminate the deviation generated by the system in automatic
planning optimization, two plans were performed on the same case
under the same conditions. This ensures that the two plans were
only affected by a single variable.

Its V_;,CI and hi were also compared, where V| s Was the volume
of the prescribed dose in the target area, and V_ was the volume of
the prescribed dose. And the intersection of different whole Iungs
and PTV was calculated. According to the data of Case 1 in Table
4, the difference of V_; was 95.005, accounting for 17.4% of the
total. The difference of CI was 0.0604, accounting for 14.8% of
the total. The difference of HI was 0.0594, accounting for 57.0%
of the total. Moreover, the intersection of lung and PTV was also

very different.

Figure 3: HI difference of 30 patients

Figure 4: CI difference of 30 patients
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Figure 5: Dose limits for the first patient

Figure 6: Dose limits for the second patient

Table 3: Dosimetric parameters of PTV under different whole-lung conditions

PTV parameter lungs lungall T value | P value
D2% 6328.03+708.6 6327.47+£731.4 0.032 0.975
D98% 5558.68+602.5 5557.76+594.9 0.142 0.888
D50% 6062.57+656.2 6062.68+670.8 0.011 0.992
CI 0.58+0.13 0.56+0.13 1.621 0.116
HI 0.12+0.05 0.12+0.05 0.125 0.901

Technical Paper

Note: Dx% is the absolute dose received within the x% volume range of the target area. HI=(D2% - D98%)/D50%,CI==V_ /VxV /V .V _ .is the
volume of the target area with the received dose equal to or greater than the reference dose (unit: cm’); V,_, is the volume of the received dose equal to

or greater than the reference dose (unit: cm®); V., is the volume of target area (unit: cm?)

Table 4: Data comparison of the two cases

Case 1 Case 2
Parameter
lungs lungall lungs lungall
Vv, (mm?) 232.786 232.793 115.635 115.527
V (mm?) 245.041 121.633
V,_(mm?) 639.366 544.361 178.188 185.704
lungs to PTV(mm?®) 37.473 17.331
lungall to PTV(mm?®) 40.756 18.814
D2%(cGy) 5728.9 5424.8 5427.5 5529.1
D98%(cGy) 4842.8 4879.1 4787.2 4814
D50%(cGy) 5415.8 5232.5 5205.5 5245.2
CI 0.3459 0.4063 0.5492 0.5292
HI 0.163613871 0.104290492 0.123004514 0.136334172
Hops 432.57 488.57 404.67 430.38
4.4. Effects of Heart and Lung Table 5: Cardiopulmonary data comparison of the two data
According to table 5 that in case 1, the difference of V, of lung Case 1 Case 2
reached 2%, while that of V__ of heart reached 1.69%. For radio-
30 lungs | lungall | lungs | lungall
therapy patients, a difference of 2% in the volume of lung V., ob-
. . . . .. V, | 2321 21.22 9.01 8.75
viously increased the side effects of lung, especially when it is lungs
near the limited critical value. It affected the pass rate of the plan V| 1749 | 1596 | 13.84 | 13.98
and made the plan more complicated. In case 2, the gap became v, | 2692 | 2523 24.7 24.61
. . . . Heart
smaller, but there was still be a gap, which should be paid attention v, | 184 1967 | 1725 | 18.04

to clinically.
clinandmedimages.com




Volume 6 Issue 27-2023

4.5. Comparison of DVH

Dose-volume histograms (DVH) was an important reference for
doctors to evaluate whether the plan is good or bad. According to
the DVH diagram (Figure 7), DVH diagram had a great change

Technical Paper

when the restriction conditions were exactly the same (only the
whole lung is used differently). It was concluded that the calcu-
lation results had changed due to the change of lung volume in
Monaco operating system.

Figure 7: DVH diagram of case 1, including DVH diagrams of two types of plans, with lungs expressing the plan calculated by the total lungs formed

by the interlinking system, and lungall reaching the plan calculated by the total lungs formed by the combination of the left and right lungs.

5. Discussion

For radiotherapy, the precise treatment of patients is the main pur-
pose of the treatment, and most of the optimization is based on the
positioning [6], image, linear accelerator upgrade [7] and planning
system upgrade [8]. More and more data show that tumor volume
and the volume of organs at risk will directly affect the design diffi-
culty of radiotherapy plan and the result of the plan. The size of the
plan will become one of the indispensable factors in the process
of making radiotherapy plan [9]. No matter what kind of planning
system is calculated by formula, the influence factor in the formula
includes the structure volume. When the structure volume is diffe-
rent, a small change will cause a huge change in the result. So, we
should pay attention to the change of the structure volume [10-12].
In the computer, some of the operations are performed by grid.
When the structure volume increases, it seems to increase the edge
by lcm. If different grids are used, the inconsistent results will be
obtained. [13-15] Ultimately, the accuracy of the planning system
will be affected. The problem is an error caused by operation, and
rarely encountered. In the field of radiotherapy, the continuous up-
dating of accelerator and the continuous optimization of planning
system aimed to ensure the accuracy of treatment. So, the accuracy
of treatment is the ultimate goal.

In 2018, Burnet et al. [16] put forward the concept of target vo-
lume and its significance in imaging, and mentioned the impor-
tance of volume for radiotherapy. They believed that a unified
outline guide should be formulated and used, and doctors and phy-
sicists should have certain standards to sketch organs. In 2017,
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David et al. [17] studied the dependence of stereotactic radiosur-
gery treatment planning system on the accuracy of volume calcu-
lation and edge growth, proposed that the edge growth of volume
would affect the plan, and concluded that most plans would be
affected by the excessive growth of volume. Beekman et al. [18]
set up a population-based radiotherapy planning strategy library
by mathematical calculation, and used this method to reduce the
margin and PTV volume, so as to achieve more accurate treatment.
In 2018, Guo [19] studied the different comparison of transmission
and volume calculation of ROI in different planning systems and
the impact on plan evaluation. It was proved that the phenomenon
of organ volume expansion in the transmission process of different
plans would make the plans quite different. Tan et al. [20] stu-
died the calculation of volumes with different shapes in Monaco
and pinnacle planning systems, and concluded that the sharper the
outline, the greater the difference of volume calculation between
the two planning systems. These findings mainly show that the vo-
lume will have a certain impact on patients, which should be paid
attention to and avoided. During the treatment of lung cancer pa-
tients, the increase and uncertainty of lung dose volume will cause
many clinical diseases [21-22]. However, we haven’t conducted
data research on the law of influence, and this problem needs fur-
ther research and clinical judgment.

The above experimental results show that the volume enlargement
will occur in the addition of organs in the Monaco planning system,
which will have dosimetric and clinical effects on the radiotherapy
planning results. In the statistics of 30 cases, we found that the
average volume of the structure under the addition structure ope-
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ration was 93.83 cubic centimeters, accounting for 3% of the total
volume. The difference also increased with the increase of lung
volume. In terms of dosimetry, the enlarged lung pair plan will
have an impact on the planned machine hops and the target fitness
index (CI) and dose uniformity index (HI). The average difference
of machine hops in the experimental samples is 49 hops, and the
enlarged lung will increase the approximate rate of machine hops,
with the maximum difference of 130 hops, accounting for 26.5%
of the total hops. The maximum CI difference reached 0.1314, ac-
counting for 25.47% of the total. The maximum difference in HI
reached 0.0594, accounting for 44.29% of the total. The difference
of V20 in the lung is up to 2%. Therefore, we should try our best
to avoid the addition operation in the structure using Monaco plan-
ning system, so as to avoid the deviation of the planned output
result caused by the increase of volume which will cause inaccu-
rate evaluation of the planned result and affect the treatment effect.
Clinicians and physicists try to use suitable tripartite software or
manual sketching method to avoid the uncertain influence of the
above phenomena on treatment.

In conclusion, radiotherapy technology has been widely used in
the treatment of tumors. The accurate delineation of target area and
limited tissue structure plays a crucial role in radiotherapy. The
delineation systems of various radiotherapy planning systems have
more fully and functionally developed as well. In recent years, the
intelligent delineation system has made rapid progress, making the
organ delineation more accurate and rapid, Otherwise, the results
of the radiotherapy plan will be affected and result in inaccurate
treatment. When the structures are added and subtracted, there will
be amplification phenomenon, and the deviation caused by the ac-
tual plan results. Most of the data show that the two plan results
of our study are similar in machine hops, HI, CI, but there are still
a few data indicating that there is a large gap, which can’t be not
ruled out and have a certain impact on the results of the radio-
therapy plan. We recommend that people should try to avoid this
deviation and provide a precise treatment plan for patients.

References

1.  YangY, Yang W, Liu MD. Radiotherapy for nasopharyngeal carcino-
ma with cervical lymph node metastasis. Chinese Journal of Otorhi-
nolaryngology-skull Base Surgery. 2020; 26(05): 497-501.

2. WuWW, Li SJ Yin H. Effect of intensity modulated radiotherapy on
the dose distribution of advanced nasopharyngeal carcinoma. Chi-
nese Journal of Radiological Medicine and Protect. 2017; 37(11):
826-31.

3. Huang H, Lu H, Feng G, Jiang H, Chen J, Cheng J, et al. Determin-
ing appropriate timing of adaptive radiation therapy for nasopharyn-
geal carcinoma during intensity-modulated radiation therapy. Radiat
Oncol. 2015; 10: 192.

4. Ma CY, Xu XT, Qin SB. Efficacy and safety of early radiotherapy
in patients with oligometastatic non-small cell lung cancer. Chinese
Journal of Radiological Medicine and Protect. 2021; 41(10): 726-34.

clinandmedimages.com

11.

12.

13.

14.

15.

16.

17.

18.

19.

Technical Paper

Liu HY, Liu DS. Middle-late lung function changes before and after
intensity-modulated radiation therapy for lung cancer. Chinese Jour-
nal of Public Health Engineering. 2021; 20 (5): 871-2.

Hua W, Chen TT, Mao DJ. Application of varian acuity simulator
in the verification of radiotherapy position error. Chinese Journal of
Medical Device. 2022; 35(01): 25-7.

Liu ZB, Shi JP, LI YH. Application of independent three-dimensional
dose validation in volumetric intensity modulated radiotherapy for
nasopharyngeal carcinoma. Chinese Journal of Medical Physics.
2021; 38(11): 1359-64.

Cui TT, Li Bing, Liu Ru. Monte Carlo based independent dose val-
idation for volumetric intensity modulated arc treatment plan. Chi-
nese Journal of Radiation Oncology. 2021; 30(12): 1286-91.

Ratosa I, Jenko A, Oblak I. Breast size impact on adjuvant radio-
therapy adverse effects and dose parameters in treatment planning.
Radiol Oncol. 2018; 52(3): 233-44.

Lobb E, Plypoo A. Limits for the therapeutic application of the ana-
lytical anisotropic algorithm in the context of ablative lung radiother-
apy near the minima of lung density and tumor size. J Appl Clin Med
Phys. 2022; 23(7): e13634.

Geoghegan T, Patwardhan K, Nelson N, Hill P, Flynn R, Smith B,
Hyer D. Mechanical Characterization and Validation of the Dynamic
Collimation System Prototype for Proton Radiotherapy. J Med De-
vice. 2022; 16(2): 021013.

Renil Mon PS, Meena Devi VN, Bhasi S, Nair SS. Monte Carlo cal-
culated detector-specific correction factors for Elekta radiosurgery
cones. Biomed Phys Eng Express. 2021; 7(2).

Grams MP, Owen D, Park SS, Petersen IA, Haddock MG, Jeans EB,
et al. VMAT Grid Therapy: A Widely Applicable Planning Approach.
Pract Radiat Oncol. 2021; 11(3): €339-e47.

Moghaddasi L, Reid P, Bezak E, Marcu LG. Radiobiological and
Treatment-Related Aspects of Spatially Fractionated Radiotherapy.
Int J Mol Sci. 2022; 23(6): 3366.

Alanizy NA, Attalla EM, Abdelaal AM, Yassen MN, Shafaa MW.
Biological Evaluation of Grid versus 3D Conformal Radiotherapy
in Bulky Head and Neck Cancer. J Med Phys. 2022; 47(2): 136-40.

Burnet NG, Noble DJ, Paul A, Whitfield GA, Delorme S. Zielvol-
umenkonzepte lin der Strahlentherapie und ihre Bedeutung fiir die
Bildgebung [Target volume concepts in radiotherapy and their impli-
cations for imaging]. Radiologe. 2018; 58(8): 708-21.

Eaton DJ, Alty K. Dependence of volume calculation and margin
growth accuracy on treatment planning systems for stereotactic ra-
diosurgery. Br J Radiol. 2017; 90(1080): 20170633.

Beekman C, van Triest B, van Beek S. Margin and PTV volume re-
duction using a population based library of plans strategy for rectal
cancer radiotherapy. Med Phys. 2018; 45(10): 4345-54.

Guo FB. Comparison of the difference between Pinnacle and Raysta-
tion planning system in region of interest transmission and volume
calculation and its impact on planning evaluation. Journal of Fujian
Medical University. 2018; 52(2): 130-2.

. Tan JF, Qiu XP, Lu XW. Calculation of region of interest volume in

7


https://pubmed.ncbi.nlm.nih.gov/26377685/
https://pubmed.ncbi.nlm.nih.gov/26377685/
https://pubmed.ncbi.nlm.nih.gov/26377685/
https://pubmed.ncbi.nlm.nih.gov/26377685/
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-910385
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-910385
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-910385
https://pubmed.ncbi.nlm.nih.gov/30210048/
https://pubmed.ncbi.nlm.nih.gov/30210048/
https://pubmed.ncbi.nlm.nih.gov/30210048/
https://pubmed.ncbi.nlm.nih.gov/35533238/
https://pubmed.ncbi.nlm.nih.gov/35533238/
https://pubmed.ncbi.nlm.nih.gov/35533238/
https://pubmed.ncbi.nlm.nih.gov/35533238/
https://pubmed.ncbi.nlm.nih.gov/35284033/
https://pubmed.ncbi.nlm.nih.gov/35284033/
https://pubmed.ncbi.nlm.nih.gov/35284033/
https://pubmed.ncbi.nlm.nih.gov/35284033/
https://pubmed.ncbi.nlm.nih.gov/33535198/
https://pubmed.ncbi.nlm.nih.gov/33535198/
https://pubmed.ncbi.nlm.nih.gov/33535198/
https://pubmed.ncbi.nlm.nih.gov/33130318/
https://pubmed.ncbi.nlm.nih.gov/33130318/
https://pubmed.ncbi.nlm.nih.gov/33130318/
https://pubmed.ncbi.nlm.nih.gov/35328787/
https://pubmed.ncbi.nlm.nih.gov/35328787/
https://pubmed.ncbi.nlm.nih.gov/35328787/
https://pubmed.ncbi.nlm.nih.gov/36212202/
https://pubmed.ncbi.nlm.nih.gov/36212202/
https://pubmed.ncbi.nlm.nih.gov/36212202/
https://inis.iaea.org/search/search.aspx?orig_q=RN:49084823
https://inis.iaea.org/search/search.aspx?orig_q=RN:49084823
https://inis.iaea.org/search/search.aspx?orig_q=RN:49084823
https://inis.iaea.org/search/search.aspx?orig_q=RN:49084823
https://pubmed.ncbi.nlm.nih.gov/29022748/
https://pubmed.ncbi.nlm.nih.gov/29022748/
https://pubmed.ncbi.nlm.nih.gov/29022748/
https://pubmed.ncbi.nlm.nih.gov/30129043/
https://pubmed.ncbi.nlm.nih.gov/30129043/
https://pubmed.ncbi.nlm.nih.gov/30129043/

Volume 6 Issue 27-2023 Technical Paper

Monaco and Pinnacle planning systems. Chinese Journal of Medi-
cal Device. 2015; 28(15): 10-11.

21. Chinese Medical Association Branch of Radiotherapy Oncologists.
Stereotactic radiotherapy for early stage non-small cell lung cancer.
Journal of International Oncology. 2022; 49(01): 1-11.

22. Zhang YT, Wang CC, Huang F. Clinical study of acute radiation
pneumonia caused by radiotherapy in lung cancer. Chinese General
Practice. 2021; 24 (S1): 103-105.

clinandmedimages.com 8



