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Abstract

Background:Significance of breast 3D printing based on MRI and ultrasound in accurate
preoperative design and efficient pre-operative communication is research in this paper.

Methods: Sixty-six breast occupying lesions were collected from the department of breast
surgery, Chinese PLA General Hospital, all of which were malignant lesions. They were
randomly divided into three groups of conventional, MRI 3D printing and ultrasound 3D
printing. The differences in the efficiency of preoperative doctor-patient communication
and accuracy of preoperative planning were analyzed by scale scoring.

Results: There were significant differences in the overall scores of patients' understanding
(condition, treatment and prognosis) and patients’ satisfaction (surgical results, treatment
confidence and communication mode) in conventional group, ultrasound group and MRI
group (F=199.645; P = 0.000). From high to low, the scores were: ultrasound group > MRI
group > conventional group. There were significant differences among these three groups:
P1,=0.000 ; P13=0.000 ; P,3=0.000. The difference had statistical significance (P <0.05).
The satisfaction score of preoperative planning was scored by doctors for three ways, and
these three groups had remarkable differences (F=28.152; P = 0.000). From high to low,
scores were: ultrasound printing group > MRI group > conventional group. There were
obvious differences among three groups: P;,=0.000 ; P;13=0.025 ; P,3=0.000. The
difference was statistically significant (P <0.05).

Conclusions: The application of 3D printing can improve the effects of preoperative
doctor-patient communication, accuracy of preoperative surgical planning plan, patients'
satisfaction with communication mode and doctors' satisfaction with surgical plan.
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Introduction

Mammary gland is one of the most important
organs for women, and its surgical treatment is
closely related to the quality of patients after
surgery. Impact on patients' psychology, marriage,
etc. [2-5-9-12,13]. There is a significant difference
in the impact of breast-conserving surgery and
radical breast surgery on patients' quality of life
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after surgery [11, 17]. While the indications for
breast-conserving surgery are closely related to the
patients' wishes 23. Effective communication with
the patient before surgery can enable the patient to
intuitively and accurately understand the condition,
overcome fear, and correctly express subjective
wishes. This is the basis to ensure that the patient
chooses a reasonable surgical method [4, 19].

Literature review

The use of individualized breast 3D printing
models can visualize and three-dimensionally show
the breast lesions of patients [1, 3, 7, 14, 15, 20, 22].
It is hoped that patients can have a more rational
understanding of their own condition through the
intuitive display of 3D printing. At the same time, it
is also convenient for doctors to introduce the
patient's condition and make the next surgical plan
so that the patient can make a reasonable surgical
choice to lay the foundation for the next treatment
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[6, 10, 16, 18, 21, 24, 25].

1 Clinical data and research methods
1.1 Case collection

Sixty-six patients with breast cancer who were
admitted to the department of breast surgery of
Chinese PLA General Hospital from January 2018 to
January 2019 and met the inclusion criteria were
collected.

Inclusion criteria: (1) Patients were 18-50 years
old; (2) The diagnosis of malignant breast occupying
lesions was confirmed by pathological examination;
(3) The patient's family agreed that the patient
knows; (4) Patients without breast-conserving
surgery contraindications according to the 2017
edition of China Anti-Cancer Association Breast
Cancer Diagnosis and Treatment Guidelines; (5) It
was planned to perform breast surgery in our
hospital; (6) The patients underwent breast MRI in
our hospital before surgery; (7) The patients
underwent ABVS ultrasonic examination in our
hospital before surgery; (8) The patients had no
communication barriers (language, hearing,
intelligence); (9) The patients signed the informed
consent.

Exclusion criteria: 1) Male patients; 2) Breast
cystic, inflammatory and other non-solid space-
occupying lesions; 3) Patients with breast
hyperplasia; 4) Family members requested to
conceal the patient's condition; 5) Communication
disorder (language, hearing and intelligence); 6)
Patients who were not receive preoperative MRI,
ABVS and puncture pathological examination; 7)
After inclusion, it was found that the research
object included does not meet the criteria for
inclusion; 8) Patients included in the study group
who did not follow the study protocol; 9) The actual
surgery was not completed according to this study
protocol.

Age: 24-50 years old, average age: 35.6 years old.
The nodule was measured in the range of 10-37 mm.

Histopathology included: 18 cases of ductal
carcinoma in situ (27.3%); 49 cases of invasive
ductal carcinoma (74.2%); 5 cases of invasive
lobular carcinoma (7.6%). 2 cases of lobular
carcinoma in situ (3.0%); 1 case of mucinous
adenocarcinoma (1.5%); 1 case of medullary

Fig. 1. Breast 3D printing based on MRI. (a) 3D reconstruction of tumor, nipple, gland, pectoralis major and
other parts in breast; (b) 3D printing of right breast; (c) 3D printing of left breast.
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carcinoma. Three multiple lesions and five diffuse
lesions were excluded (each patient obtained
informed consent before ABVS examination, the
subject was approved by the ethics committee of
the PLA General Hospital).

1.2 Instrument

All  instruments: ultrasound instrument:
Siemens S2000 Automated Breast Volume Scanner
(ABVS), probe length 20cm, scanning height of
20cm, layer thickness of 0.525mm, Continuous
automatic tomography. MRI: GE750, Simemens
skyro, etc. 3.0 T; 8 channel coil, Imm thick layer.
Breast MRI and ABVS 3D reconstruction are
segmented and reconstructed by medical
professionals. 3D reconstruction: the Dicom data
obtained by MRI and ABVS ultrasound are imported
into Mimics 18.0 (Materialise), and the breast,
tumor, vessels and other tissues are segmented by
manual segmentation based on threshold
segmentation and boundary outline. After
segmentation, the 3D model is saved in STL format.
3D printing equipment and color: by Beijing Visual
3D Medical Science and Technology Development,
CO. LLC.

1.3 Research methods

The computer randomly selected the group, the
study was divided into the conventional group, the
MRI 3D reconstruction image 3D printing group and
the ultrasound 3D reconstruction image 3D printing
group.

(1) Conventional group: according to the
traditional communication methods, mainly
according to the results of patients' ultrasonic
reports, the patients were introduced to the
patient's condition and surgical plan for doctor-
patient communication; Preoperative discussion
and preoperative planning were conducted
according to the doctor's palpation, ultrasonic
examination or breast MRI results.

(2) MRI 3D reconstruction image and 3D printing
group: A complete reconstructed image of the
patient's prone breast was obtained through breast
MRI, and a 1:1 ratio 3D printing model of the
separable material of unilateral breast was carried
out (Fig. 1).
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(3) Ultrasonic 3D reconstruction image and 3D
printing group: Three-dimensional reconstruction
of the wunilateral complete breast by breast
ultrasound ABVS (the team realized three-
dimensional reconstruction of the sequence
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(a)

ultrasound image of the unilateral complete breast
by designing a fully closed and adjustable closed
water tank in the preliminary study 14) was fully
transparent and integrated 3D printing of a 1:1 ratio
unilateral breast model (Fig. 2).

Fig. 2. Breast 3D printing based on ultrasound image. 3D reconstruction of tumor and breast; (b) vertical of
3D breast printing. A ruler and angle scale are added for measurement. (c) Side view of 3D breast printing.

1.4 Observation evaluation index:

(1) The doctor-patient communication
questionnaire and the preoperative discussion
qguestionnaire were designed respectively in the
pre-test. A total of 100 outpatients in our hospital
were randomly selected to investigate the problems
concerned in doctor-patient communication, and
the 10 breast surgeons were selected to investigate
the specific problems concerned in preoperative
discussion.

(2) Doctor-patient communication scale:
communication time; Patient understanding; The
proportion of choosing breast-conserving surgery in
this group; Patient acceptance of surgical results;
Patients' confidence in treatment; Patient
satisfaction with communication style.

(3) Preoperative plan discussion scale for 3D
printing group and control group: preoperative plan
discussion time; In-depth preoperative planning
discussion; The degree of agreement between the
surgical plan and the actual surgical situation.

1.5 Statistical methods

SPSS 22.0 statistical software is used to analyze
the data. The measurement data of the normal
distribution is expressed by x £ s, and the analysis of

Table 1. Basic situation of patients

variance is used for comparison. The pairwise
comparison is performed by the LSD method. Count
data should be compared by chi-square analysis.
Statistically significant with P <0.05.

1.6 Quality control:

(1) The above detection methods are completed
by our hospital's fixed inspectors and the
designated imaging doctors cooperate with the 3D
reconstruction staff to manually segment and
measure the pictures; (2) The database is managed
by specialized person.

2 Research results
2.1 General clinical information of patients:
Analysis of randomly grouped cases according to
the main influencing factors that might affect
patients' choice of surgery, comparing the number
of patients, average age, left and right breast ratio,
tumor size (including long diameter, width, and
height), education years, annual income and marital
status among the conventional group, the MRI
printing group and the ultrasound printing group,
and no significant difference was found in the
results (Table 1).

Groups

Conventional  Ultrasound MRI printing
(n=22) printing (n=22) (n=22)

F P

Average age (years)
Left breast / Right breast
Tumor length (mm)
Tumor wide (mm)
Tumor height (mm)
Education years
Annual income (thousand)
Marital Status (Married / Unmarried / Divorced)

41.046+6.835 38.863+6.081 41.091+7.131 0.7950.456

11/11 13/9 10/12
18.514+6.546 20.514+8.160 16.514+7.835 0.5780.564
15.268+4.356 16.786+4.546 13.989+6.542 0.8650.426
15.641+4.611 18.741+6.475 16.542+5.721 2.5830.084
13.000+2,794 12.863+2,550 12.046+3.184 0.7190.491
123.18+209.93 89.09+483.72  94.55+72.75 3.93 6.77

18/1/3 16/3/3 17/2/3

0.4870.784

1.1180.891
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2.2 Evaluation results of patients' satisfaction with
doctor-patient communication:

Based on the results of the preoperative
qguestionnaire, the statistics of the doctor-patient
communication satisfaction scale were performed.
The statistics of the scale were carried out when the
patients were discharged after the hospitalization
treatment, which expresses the true degree of
patient satisfaction. Scale statistical results were as
follows.

Doctor-patient communication time: (1) The
time when doctors interpreted the condition
showed a significant difference among the three
groups (F=6.967; P=0.002), the time for doctors in
the conventional group to interpret the condition
was less than that in the ultrasound printing group
(P12=0.001) and the MRI 3D printing group
(P1,,=0.001). However, there was no significant
difference in disease interpretation time between
the ultrasonic printing group and the MRI 3D
printing group (P,,3=0.414). (2) The question time of
patients showed a significant difference among the
three groups (F=35.802; P=0.000), patients in the
ultrasonic 3D printing group had more questions
than those in the conventional group (P1,,=0.000)
and the MRI 3D printing group (P23=0.000).
However, there was no significant difference in
guestion time between the conventional group and
the MRI 3D printing group (P,3=0.414). (3) The
doctor's response time showed a significant
difference among the three groups (F=92.335;
P=0.000), the corresponding time length of the
three groups was: the ultrasound 3D printing group >
MRI 3D printing group > conventional group, which
was corresponding to the question time of the
patients. The response time of doctors in the
ultrasonic 3D printing group was longer than that in
the MRI 3D printing group (P,,3=0.000). The MRI 3D
printing group lasted longer than the conventional
group (P13=0.014). (4) The total length of
communication time was significantly different
among the three groups (F=60.498; P=0.000), the
corresponding time length of three groups:
ultrasonic 3D printing group > MRI 3D printing
group > conventional group. The total
communication time of the ultrasonic 3D printing
group was longer than that of the MRI 3D printing
group (P,,3=0.000). The communication time of the
MRI 3D printing group was longer than that of the
conventional group (P1,3=0.000).

Through the communication methods of the
three groups, the understanding degree of the
patients on the condition, treatment and prognosis:
(1) the understanding degree of the patients on the
condition showed a significant difference between
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the three groups (F=47.504; P=0.000), and the
understanding score of patients in the conventional
group was lower than that in the ultrasound 3D
printing group (P1,,=0.000) and the MRI 3D printing
group (P13=0.000). However, there was no
significant difference in patients' understanding of
the disease between the ultrasound printing group
and the nuclear magnetic 3D printing group
(P,3=0.600). (2) The score of patients'
understanding of the treatment scheme showed
that there were significant differences among the
three groups (F=26.921; P=0.000), the scores of the
three groups were ranked from high to low as
follows: the ultrasound 3D printing group > the MRI
3D printing group > the conventional group, and
there were significant differences among the three
groups: P1,,=0.000 ; P;3=0.003 ; P,,3=0.000.
Patients in the ultrasound 3D printing group had a
better understanding of the treatment plan than
those in the conventional group and the MRI 3D
printing group, and the patients in the MRI 3D
printing group had a better understanding of the
condition than those in the conventional group. (3)
The score of the understanding degree of the
patients on the prognosis and the next treatment
method showed a significant difference among the
three groups (F=61.342; P=0.000). The scores of the
three groups were ranked from high to low as
follows: the ultrasound 3D printing group > the MRI
3D printing group > the conventional group, and
there were significant differences among the three
groups: P1,,=0.000 ; P43=0.000 ; P,3=0.000.
Patients in the ultrasound 3D printing group had a
higher understanding of the prognosis and the next
treatment than those in the conventional group and
the MRI 3D printing group, which in turn were
higher than those in the conventional group.

The patients were graded according to the
degree of agreement with the expected results of
preoperative surgery, postoperative treatment
confidence  and  satisfaction  degree  of
communication methods: (1) The score of
agreement with the expected results of
preoperative surgery showed a significant
difference among the three groups (F=23.75; P =
0.000). The score of the ultrasound 3D printing
group was higher than that of the MRI 3D printing
group and the conventional group (P13=0.000 ;
P,,3=0.009), and the score of the MRI 3D printing
group was higher than that of the conventional
group (P13=0.000). (2) The score of patients'
confidences in postoperative treatment showed a
significant difference among the three groups
(F=26.937; P = 0.000). The scores of the
conventional group wer lower than those of the
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ultrasonic 3D printing group (P13=0.000) and the
MRI 3D printing group (P1,3=0.000). There was no
significant difference between the MRI 3D printing
group and the ultrasonic 3D printing group
(P2,3=0.403). (3) The satisfaction score of the
patients with the communication method showed a
significant difference among the three groups
(F=87.987; P = 0.000). The scores of the
conventional group were lower than those of the
ultrasound 3D printing group (P1,3=0.000) and the
MRI 3D printing group (P1,3=0.000). The scores of
the MRI 3D printing group were higher than those

of the ultrasonic 3D printing group, with no
significant difference between the two groups
(P2,3=0.387).

The comparison of the understanding degree
and the total score of satisfaction of the patients
resulted in a significant difference among the three
groups (F=199.645; P = 0.000). From high to low, the
scores were: the ultrasound3D printing group > MRI
3D printing group > the conventional group. There
were significant differences among the three
groups: P1,=0.000 ; P13=0.000 ; P,3=0.000. (Table
2).

Table 2. comparison of doctor-patient communication indicators (x+s) in preoperative conventional group,

ultrasound 3D printing group and MRI 3D printing group for breast cancer.

Conventional Ultrasound MRI printing
(n=22) printing (n=22) (n=22)

Groups F/X> P P12 Pz P

Doctors interpret

o e 3.18+0.795 4364073  4.09+1.57 6.97 0.0020.0010.0080.414
Communication the condition
Time Patient questions ~ 2.27+0.88  4.86+0.94  2.82+1.33 35.80 0.0000.0000.0960.000
(min) Doctors answer 1.91+0.68 5.14+0.71 2.55+1.06 92.34 0.0000.0000.0140.000
Total time 7454106  13.0540.79 9.45+2.65 60.50 0.0000.0000.0000.000
Understanding Condition 3.09+40.53  4.5040.60  4.59+0.59 47.50 0.0000.0000.0000.600
e Treatment 3.0540.66  4.55+0.67  3.68+0.72 26.92 0.0000.0000.0030.000
Prognosis 2734070  4.64+0.49  3.82+40.50 61.34 0.0000.0000.0000.000
Surgical result 3.0040.76  4.50+0.67  3.91+0.75 23.75 0.0000.0000.0000.009
Communication | catment 2504051  3.95+0.65 3.77+0.92 26.94 0.0000.0000.0000.403
satisfaction co\r/:/fldenfce
ayor. 2.9540.65  4.68+40.48  4.82+40.39 87.99 0.0000.0000.0000.387
communication
Total understanding and satisfaction - 35 5 g1 55871129  24.50+1.79 199.650.0000.0000.0000.000

scores
Breast-conserving surgery (ratio%) 5 (22.7%)

8 (36.4%) 8 (36.4%) 1.26 0.5330.3220.3221.000

Note: Pi,: compare the conventional group with
the ultrasound 3D printing group; P1,3: compare the
conventional group with the MRI 3D printing group;
P, 3: compare the ultrasound 3D printing group with
the MRI 3D printing group.

* * express P < 0.05

2.3 Preoperative plan and physician satisfaction
scale results:

Statistics of preoperative plan and doctor
satisfaction scale based on preoperative
guestionnaire results. The statistical results of the
three groups of scales were as follows.

In-depth preoperative planning discussion
(including specific location of surgical incision;
Surgical incision plan length). (1) Scoring according
to the specific content of the doctor's preoperative
plan and the actual surgical results, indicating that
the specific design of the surgical incision location
of the three groups was significantly different
(F=59.460; P=0.000), and the scores of the

2021, Vol. XXX, N°3, 37-44

ultrasound 3D printing group were higher than
those of the conventional group (P1,=0.000) and
the MRI 3D printing group (P,3=0.000) with
statistical significance. However, there was no
significant difference in preoperative incision
location setting between the MRI 3D printing group
and the conventional group (P13=0.295). (2) In
terms of the length of planned surgical incision
before operation, the score was based on the
degree of agreement with the final actual surgical
result, and there was a significant difference among
the three groups (F=9.828; P=0.000), both the 3D
printing groups score higher than the conventional
group (P1,=0.000 ; P;3=0.000), and there was no
significant difference between the MRI 3D printing
group and the ultrasound 3D group (P,,3=1.000).

Doctors make preoperative plans using
ultrasound 3D printing, MRI 3D printing and
traditional methods respectively, and scored the
plans according to their satisfaction. Results of the
scores of different ways showed significant
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differences among the three groups (F=28.152; P =
0.000). From high to low, the scores were: the
ultrasound 3D printing group > MRI 3D printing

group > the conventional group. The significant
differences among the three groups were
P1,=0.000 ; P13=0.025 ; P,3=0.000 (Table 3).

Table 3. Preoperative plan and doctor satisfaction score (x+s) of the conventional group, the ultrasound 3D

printing group and the MRI 3D printing group

Conventional Ultrasound MRI printing
Group (n=22) printing (n=22) (n=22) F P Puz Pus Pas
Plan discussion Incision position  2.55+0.91 4.68+0.48 2.77+0.69 59.4600.0000.0000.2950.000
before surgery Incision length 3.59+0.67 4.32+0.57 4.32+0.65 9.828 0.0000.0000.0001.000
Doctors satisfaction 3.05+0.58 4.41+0.59 3.48+0.68 28.1520.0000.0000.0250.000

Note: Pi,: compare the conventional group with
the ultrasound 3D printing group; P1,3: compare the
conventional group with the MRI 3D printing group;
P,,3: compare the ultrasound 3D printing group with
the MRI 3D printing group.

3 Discussion

From the results of studies, 3D printing of
individualized breast and lesion models is more
conducive to patients' understanding of the disease,
treatment and prognosis than before. For breast
cancer patients, they not only face the threat from
disease, but also face the mental damage of the
incomplete body after breast surgery. Therefore,
allowing patients to correctly understand their
pathological conditions before surgery, the choice
of treatment options and the problems faced by
different treatment options after surgery, and
actively choose the treatment plan that suits them
according to their own wishes, so that it is more
beneficial to breast cancer patients postoperative
recovery and confidence in next treatment.

From the results of the patients' satisfaction
with the final surgical results and the confidence in
the treatment in this study, we can see that
comparing the traditional text description with the
3D printing individualized model for doctor-patient
communication, the 3D model can significantly
improve the patient's satisfaction with the surgical
result and the next treatment confidence. From the
patient's satisfaction with the communication
method, we find that patients are more willing to
accept MRI 3D printing methods, because
compared with the ultrasound breast 3D model
printing, MRI can make the breast structure more
stereo and beautiful. The findings also indirectly
prove that female patients are more inclined to
beautiful physical communication. At the same time,
a detailed, specific, and accurate preoperative plan
is a guarantee for successful surgery. In this study,
the traditional method of drawing a preoperative
plan based on the description of the tumor's
approximate location, shape and size is changed to

2021, Vol. XXX, N°3, 37-44

a three-dimensional physical expression. That is,
the size and morphology of the tumor can be fully
expressed, and the tumor can be expressed in the
breast space, which is more conducive to the
doctor's accurate surgical planning. From the
results of the study, we can conclude that the
specific length of the preoperative surgical incision
and the convenience of the doctor are significantly
higher in the 3D printing group than in the
traditional method. In terms of the specific location
of the preoperative incision, the method of
ultrasound 3D printing is significantly better than
the other two groups 8. In the MRI 3D printing group,
the position of tummy position and supine position
during surgery have a great influence on the
deformation of breast organs, and it is difficult to
accurately locate, therefore, the MRI group did not
perform significantly better than the conventional
group in guiding the setting of the surgical incision
position.

Limitations: In the process of use, we constantly
encounter new problems. For example, the sink
bracket we are using is designed according to the
probe size of the existing ABVS scanner, which is
suitable for some patients; moreover, the silicone
film we choose for the water tank should not only
meet the load bearing capacity of the water tank,
but also be thin enough to minimize the impact on
the image quality. At the same time, 3D printing is
expensive and the number of beneficiaries is very
limited. Therefore, we propose a new idea and
method. In this study, the image is returned to the
essence of image expression, and the information
obtained from the image is directly converted into
three-dimensional image physical expression, so as
to achieve complete and accurate transmission of
clinical information. However, the traditional way is
to transform the image inspection information into
the indirect mark of text for expression, which is
bound to affect the integrity and accuracy of
information transmission. It is hoped that this
method can draw people's attention to the
development of 3D image reconstruction

REVISTA ARGENTINA
DE CLINICA PSICOLOGICA



m Xinggen Fang, Degang Wu, Niansheng Lai, Jinlong Yuan, Zhenbao Li, Xingtong Zhao, Jiagiang Liu ‘

technology and provide more valuable services for
patients and clinicians.

Study implication

In conclusion, the application of 3D printing can
improve the effect of preoperative doctor-patient
communication, accuracy of preoperative surgical
planning plan, patients' satisfaction with
communication mode and doctors' satisfaction with
surgical plan.

Acknowledgements

This work was supported in part by grants from
National Natural Science Foundation of China
(81771835, 61701022), Beijing Natural Science
Foundation (7182158), Fundamental Research
Funds for the Central Universities (FRF-DF-20-05),
and the Beijing Top Discipline for Artificial
Intelligent Science and Engineering, University of
Science and Technology Beijing.

Conflict of Interest
The authors declare that they have no
competing interests.

References

[1] Ali A, Wahab R, Huynh J, Wake N, Mahoney M.
Imaging properties of 3D printed breast
phantoms for lesion localization and Core
needle biopsy training. 3D printing in medicine.
2020 Feb 18;6(1):4.

[2] Biasio F, Bertozzi S, Londero AP, Almesberger D,
Zanin C, Marchesi A, Cedolini C, Risaliti A, Parodi
PC. Surgical and oncological outcomes of free
dermal fat graft for breast reconstruction after
breast-conserving surgery. Advances in clinical
and experimental medicine : official organ
Wroclaw Medical University. 2018
Jun;27(6):773-80.

[3] Brédart A, Bouleuc C, Dolbeault S. Doctor-
patient communication and satisfaction with
care in oncology. Current opinion in oncology.
2005 Jul;17(4):351-4.

[4] Brouwer de Koning SG, Vrancken Peeters M,
Jézwiak K, Bhairosing PA, Ruers TJM. Tumor
Resection Margin Definitions in Breast-
Conserving Surgery: Systematic Review and
Meta-analysis of the Current Literature. Clinical
breast cancer. 2018 Aug;18(4):e595-e600.

[5] Clough KB, Benyahi D, Nos C, Charles C, Sarfati .
Oncoplastic surgery: pushing the limits of
breast-conserving surgery. The breast journal.
2015 Mar-Apr;21(2):140-6.

[6] Craig ES, Lentz R, Srinivasa D, Chuang C, Walker
ME, Higgins SA, Salomon J, Fusi S. Three-

2021, Vol. XXX, N°3, 37-44

dimensional Analysis of How Radiation Affects
Deep Inferior Epigastric Perforator (DIEP) Flap
Volume, Projection, and Position in Breast
Cancer Reconstruction. Annals of plastic surgery.
2018 Aug;81(2):235-9.

[7] Cui H, Esworthy T, Zhou X, Hann SY, Glazer R, Li
R, Zhang LG. Engineering a Novel 3D Printed
Vascularized Tissue Model for Investigating
Breast Cancer Metastasis to Bone. Advanced
healthcare materials. 2020 Aug;9(15):€1900924.

[8] Damianou C, Giannakou M, Yiallouras C,
Menikou G. The role of three-dimensional
printing in magnetic resonance imaging-guided
focused ultrasound surgery. Digital Medicine.
2018;4(1):22-.

[9] De La Cruz L, Blankenship SA, Chatterjee A, Geha
R, Nocera N, Czerniecki BJ, Tchou J, Fisher CS.
Outcomes After Oncoplastic Breast-Conserving
Surgery in Breast Cancer Patients: A Systematic
Literature Review. Annals of surgical oncology.
2016 Oct;23(10):3247-58.

[10] de Runz A, Boccara D, Bertheuil N, Claudot F,
Brix M, Simon E. Three-dimensional imaging,
an important factor of decision in breast
augmentation. Annales de chirurgie plastique
et esthetique. 2018 Apr;63(2):134-9.

[11] Franco P, lorio GC, Bartoncini S, Airoldi M, De
Sanctis C, Castellano I, Ricardi U. De-escalation
of breast radiotherapy after conserving surgery
in low-risk early breast cancer patients.
Medical oncology (Northwood, London,
England). 2018 Apr 3;35(5):62.

[12] Franco P, De Rose F, De Santis MC, Pasinetti N,
Lancellotta V, Meduri B, Meattini |. Omission of
postoperative radiation after breast conserving
surgery: A progressive paradigm shift towards
precision medicine. Clinical and translational
radiation oncology. 2020 Mar;21:112-9.

[13] Hilloerg NS, Meesters-Caberg MAJ, Beugels J,
Winkens B, Vissers YLJ, van Mulken TJM. Delay
of adjuvant radiotherapy due to postoperative
complications  after oncoplastic  breast
conserving surgery. Breast (Edinburgh,
Scotland). 2018 Jun;39:110-6.

[14] LuY, LiJ, Zhao X, LiJ, FengJ, Fan E. Breast cancer
research and treatment reconstruction of
unilateral breast structure using three-
dimensional ultrasound imaging to assess
breast neoplasm. Breast cancer research and
treatment. 2019 Jul;176(1):87-94.

[15]Ma H, Feng C, Chang J, Wu C. 3D-printed
bioceramic scaffolds: From bone tissue
engineering to tumor therapy. Acta
biomaterialia. 2018 Oct 1;79:37-59.

[16] Mehta S, Byrne N, Karunanithy N, Farhadi J. 3D

REVISTA ARGENTINA
DE CLINICA PSICOLOGICA



m Xinggen Fang, Degang Wu, Niansheng Lai, Jinlong Yuan, Zhenbao Li, Xingtong Zhao, Jiagiang Liu ‘

printing provides unrivalled bespoke teaching
tools for autologous free flap breast
reconstruction. Journal of plastic,
reconstructive & aesthetic surgery : JPRAS.
2016 Apr;69(4):578-80.

[17] Mertzanidou T, Hipwell JH, Reis S, Hawkes D),
Ehteshami Bejnordi B, Dalmis M, Vreemann S,
Platel B, van der Laak J, Karssemeijer N,
Hermsen M, Bult P, Mann R. 3D volume
reconstruction from serial breast specimen
radiographs for mapping between histology
and 3D whole specimen imaging. Medical
physics. 2017 Mar;44(3):935-48.

[18] Ong LM, de Haes JC, Hoos AM, Lammes FB.
Doctor-patient communication: a review of the
literature. Social science & medicine (1982).
1995 Apr;40(7):903-18.

[19] Philpott A, Wong J, Elder K, Gorelik A, Mann GB,
Skandarajah A. Factors influencing reoperation
following breast-conserving surgery. ANZ
journal of surgery. 2018 Sep;88(9):922-7.

[20] Poulin E, Gardi L, Fenster A, Pouliot J, Beaulieu
L. Towards real-time 3D ultrasound planning
and personalized 3D printing for breast HDR
brachytherapy treatment. Radiotherapy and
oncology : journal of the European Society for
Therapeutic Radiology and Oncology. 2015

2021, Vol. XXX, N°3, 37-44

Mar;114(3):335-8.

[21] Rao N, Chen K, Yang Q, Niu J. Proof-of-Concept
Study of 3-D-Printed Mold-Guided Breast-
Conserving Surgery in Breast Cancer Patients.
Clinical breast cancer. 2018 Oct;18(5):e769-e72.

[22] Santiago L, Adrada BE, Caudle AS, Clemens MW,
Black DM, Arribas EM. The role of three-
dimensional  printing in the surgical
management of breast cancer. Journal of
surgical oncology. 2019 Nov;120(6):897-902.

[23] Weber WP, Soysal SD, Fulco I, Barandun M,
Babst D, Kalbermatten D, Schaefer DJ, Oertli D,
Kappos EA, Haug M. Standardization of
oncoplastic  breast conserving  surgery.
European journal of surgical oncology : the
journal of the European Society of Surgical
Oncology and the British Association of Surgical
Oncology. 2017 Jul;43(7):1236-43.

[24] Wesselius TS, Verhulst AC, Vreeken RD, Xi T,
Maal TJJ, Ulrich DJO. Accuracy of Three
Software Applications for Breast Volume
Calculations from Three-Dimensional Surface
Images. Plastic and reconstructive surgery.
2018 Oct;142(4):858-65.

[25] Yang J, Zhang R, Shen J, Hu Y, Lv Q. The Three-
Dimensional Techniques in the Objective
Measurement of Breast Aesthetics. Aesthetic
plastic surgery. 2015 Dec;39(6):910-5.

REVISTA ARGENTINA
DE CLINICA PSICOLOGICA



