
Abstract. Background/aim: Reduction of postoperative
stress is a modern tenet in surgical oncology with the aim of
reducing early postoperative lymphopenia. Our prospective
study evaluated post-operative immune response at baseline
and postoperative day (POD) 1 and 2 after direct-to-implant
pre-pectoral (PP) breast reconstruction with titanium-coated
polypropylene mesh versus subpectoral (SP) breast
reconstruction. Patients and Methods: Between January and
December 2020, 37 patients were randomized between PP
(n=17) or SP (n=16) reconstruction. Baseline and operative
data were analyzed. Postoperative pain assessment using
numeric pain rating scale (NPRS), and a full blood count
with lymphocyte subsets were collected before surgery, and
on POD1 and POD2. Data were evaluated by two-way
analysis of variance test. Results: Baseline data did not
demonstrate any statistical difference. Inter-group analysis
did not provide any statistically significant difference in
leukocytes, total lymphocytes, and lymphocytes subsets
among SP and PP reconstruction groups (p>0.05). However,
compared to specificity, the PP group experienced shorter
operative time, with a mean difference 30.19 min, lower
blood loss (p=0.017), lower rate of postoperative anemia
(p=0.039), and a more favorable profile in inter-group pain
analysis (p<0.001). Conclusion: PP reconstruction with
titanium-coated polypropylene mesh does not increase
immunological impairment in the early postoperative period
when compared with SP reconstruction and provides lower

postoperative pain, reduction of operative time, and lower
rate of postoperative anemia.

Breast cancer represents the most common neoplasia in the
world, affecting 2.1 million individuals per year globally (1).
Notwithstanding the popularity of conservative techniques to
reduce surgical impact of the primary tumor (2-5) and
axillary disease (6-8), mastectomy followed by breast
reconstruction is still required in certain clinical contexts (9). 
Modern reconstruction in breast cancer has shifted from
oncological radicality and simple maintenance of body image
and appearance towards enhancement of aesthetics in
selected patients (10, 11). A single-stage direct-to-implant
(DTI) alloplastic breast implant reconstruction represents the
most prevalent technique in the clinical practice (12). 

Besides traditional subpectoral (SP) reconstruction, pre-
pectoral (PP) reconstruction has gained popularity during
recent years owing to the introduction of acellular dermal
matrix (ADM) and titanium-coated poly propylene mesh
(TCPM) (13). SP reconstruction, in fact, requires elevation
of the pectoralis major and serratus anterior muscles to
provide prothesis coverage, while in the PP reconstruction,
the prothesis is located anterior to the muscle, surrounded by
ADM or TCPM (14).

When compared with SP reconstruction, PP reconstruction
is associated with similar complication rates, but lower
postoperative pain, lower opioid consumption (15) and faster
postoperative recovery (16). Reduction of postoperative
stress is the mainstay of modern surgical oncology (17).
Emerging evidence demonstrates how different anesthetic
regimens might eventually determine early postoperative
lymphopenia (2, 18-20), a novel risk factor for early
postoperative complications (21), and long-term control over
oncological disease (22). 

Despite promising outcomes regarding postoperative
recovery and esthetic results (15, 16), little is known
regarding the immunological impact of PP reconstruction. In
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our recent study, we demonstrated that the surface of
different textured breast implants may have promoted
postoperative lymphocyte impairment through periprosthetic
recruitment of lymphocytes (23). Consequently, we
postulated that use of TCPM may have an impact on
postoperative lymphocyte response. In view of this, the aim
of the present study was to underline the role of PP breast
reconstruction with TCPM in early postoperative response. 

Patients and Methods

Study design and patient selection. A single-center, prospective
observational trial (SP reconstruction group versus PP reconstruction
group) (Figure 1) was designed. The local Institutional Review
Board approved this analysis within the larger BIAL2.20 study
[registration number of Comitato Etico Indipendente (CEI) no.
15/20]. BIAL2.20 was funded by the Italian Ministry of Health
(Fund no. E84E19002740006). The sample size was calculated
according to data obtained from already published results of the
BIAL 2.20 study (20). The primary endpoint was defined as a 10%
difference between the groups in the absolute number of T-helper
cells on postoperative day 2 (POD2). After having set an alpha error
at 0.05 with a power analysis of 80%, the sample size was
established at 32 patients, 16 for each group. 

The primary inclusion criteria were diagnosis of non-metastatic
breast cancer treated with mastectomy plus DTI PP breast
reconstruction. In our clinical practice, PP reconstruction is offered
in non-smoker patients with preoperative pinch test ≥2 cm, no
history of connective tissue disease, and body mass index between
18 and 30 kg/m2. Other inclusion criteria for the study were age
between 18 and 70 years, female gender, and no usage of anti-
inflammatory or β-agonists drugs during the 2 months prior to the
operation. Moreover, patients who underwent a mastectomy
following breast-conserving treatment for breast cancer or chest
wall radiotherapy were excluded (3, 5). Due to the nature of the
study and the different primary endpoint regarding the T-helper
subset on POD2, the observational period was terminated at 30 days
from the surgical procedure. After enrollment, patients were
randomized between the two different procedures (DTI SP vs. DTI
PP reconstruction) leaving all the physicians involved in
preoperative and postoperative care unaware of the surgical
procedure (double-blind study). The operating plastic surgeon was
informed of the surgical technique immediately prior to surgical
reconstruction in the theatre.

According to the criteria above, the BIAL2.20 study was initiated
in January 2020 and terminated in December 2020.

Preoperative assessment. Before recruitment, all patients meeting the
inclusion criteria for DTI PP breast reconstruction underwent a pre-
operative plastic surgery consultation. During the visit, patients were
counselled regarding each type of surgical approach (PP vs. SP) and
signed a specific written-informed consent for participation in the
study. After consultation, the patient’s tailored prothesis was chosen
by the plastic surgeon for both procedures (DTI PP and DTI SP). 

Venous blood sampling times. At 7.30 a.m., prior to surgery, a
venous blood sample was taken from the antecubital peripheral vein
of the patient’s arm. On POD1 and POD2, samples were collected
at the same time. This specific point in time was selected in

accordance with previous studies from the literature using this
timeframe to evaluate lymphocyte response in different surgical
procedures (2, 20, 24).

Complete blood count, total leukocyte, total lymphocyte, total T-
lymphocyte, T-helper lymphocyte, cytotoxic T-lymphocyte, natural
killer (NK) cell, and B- lymphocyte data were collected in absolute
numbers and percentages. Samples were processed using a cell
counter (Coulter Beckmann, MedLab, Cupertino, CA, USA). A BD
FACS Calibur (BD Biosciences, Franklin Lakes, NJ, USA)
instrument was employed for three-color cytometry (25). Lymphocyte
subsets were obtained by incubating blood samples for 30 min with
monoclonal antibodies at 4˚C. The percentage of the different subsets
was calculated by differential gating after three-color cytometry. 

Surgical techniques. All patients were placed in a supine decubitus
position and underwent a nipple-sparing mastectomy. After a lateral
radial S-italic incision, a retro areolar nipple biopsy was performed
with frozen section to exclude residual disease in the nipple margin,
and subsequently, a subcutaneous mastectomy was performed.
When the nipple margin was involved by neoplasia according to the
intraoperative assessment, patients were excluded from the analysis.
Following the removal of the breast tissue, patients underwent
reconstruction according to randomization (SP vs. PP). The plastic
surgeon was unaware of the breast reconstruction strategy for the
entire period of the study. 

For the SP reconstruction, after elevation of the pectoralis major
and serratus anterior muscles, a smooth round breast implant
(Cohesive I®; Mentor, Santa Barbara, CA, USA) was placed. 

For the PP reconstruction, immediate breast reconstruction was
performed using a TCPM-wrapped definitive implant, TiLoop® Bra
pocket (pfm medical, Cologne, Germany). The TCPM was first
secured with resorbable sutures to create the pocket for the smooth
round breast implant (Cohesive I®) in a separate surgical room
during mastectomy to maintain study blindness. 

Following ex vivo preparation, a TCPM-wrapped implant was
placed in the PP position. Medial and lateral borders of the TCPM
were secured with interrupted resorbable sutures. Subsequently, one
or more suction drainages were placed according to the surgeon’s
choice, and were removed when the serous fluid loss was less than
30 ml/24 h. Contralateral symmetrization techniques without breast
implant, mastopexy or contralateral mirroring were included in the
study but procedures including contralateral breast implants were
excluded. In order to minimize potential bias associated with the
effect of anesthetic regimen on the early immunological response,
all procedures were carried out with endovascular administration of
propofol, and supraglottic devices were used for airway
management (2, 24). Whenever the anesthetic regimen changed
during the procedure, for whatever reason, patients were excluded
from the study. 

Prophylactic antibiotic (2 g of cephazolin) was administered
intravenously within 1 h before the incision. During the surgical
procedures of both groups, normal saline and Ringer’s solutions
were infused at 1.5 ml/kg/h; fluid infusion was maintained
postoperatively for 12 h. Creatinine levels and urinary output
demonstrated no significant difference in fluid balance between the
groups. Patients received prophylaxis with 2 g of cephazolin
intravenously in the morning of POD1 and POD2, or other
antibiotics if allergic. Oral antibiotic was administered until the
removal of drainages during the post-surgical follow-up. Non-
steroidal anti-inflammatory drugs were omitted after surgery. Thus,
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Figure 1. Flow chart of BIAL2.20 study. PP: Pre-pectoral; POD: postoperative day; PO: postoperative; SP subpectoral; NPRS: numeric pain rating scale. 



postoperative analgesia was achieved through an elastomeric device
with tramadol (200 mg in 48 ml every 24 h at a rate of 2 ml/h). 

Postoperative pain assessment was carried out using the numeric
pain rating scale (NPRS) (0-10), immediately post procedure, on
POD1 and POD2, at the time of blood sample collection. All
complications within 30 days from surgery were documented and the
breast-modified Clavien–Dindo classification was applied (26). Only
complications rated as grade 2 or more were analyzed in the study. 

Statistical analysis. All continuous variables are expressed as medians
and interquartile ranges. Preoperative inter-group analysis was
performed with the Mann–Whitney U-test for major continuous
variables. Categorical data are reported as frequencies and percentages,
and p-values were calculated with Fisher’s exact test. Hemoglobin
(Hb) levels were calculated as absolute values at baseline and POD1
and as their difference (ΔHb=HbPOD1−HbBaseline) and Mann–Whitney
U-test was performed. 

Longitudinal repeated measures of total leukocytes, total
lymphocytes, total T-lymphocytes, T-helper lymphocytes, cytotoxic
T-lymphocytes, NK cells, and B- lymphocytes were recorded as
absolute numbers and percentages, and a two-way analysis of
variance test (ANOVA) was applied to determine between-group p-
values. Prior to analysis, Mauchly’s sphericity test, was performed,
and when the p-value was <0.05, Greenhouse–Geisser correction
was applied. The statistical significance cut-off value was defined
as p<0.05. When variables showed a statistically significant
difference in between-group analysas, the Mann–Whitney U-test
was performed between groups on POD1 and POD2. 

Results 
Preoperative and surgical data. A total of 49 patients were
considered for enrollment. A larger series of patients than the
calculated sample size was reached due to the post-

enrollment exclusion criteria (e.g., anesthetic regimen;
prosthetic contralateral symmetrization). 

In fact, following recruitment, five patients refused to enroll
(no reason given). Following group allocation, a total of eight
patients were excluded from the study. Three patients were
removed from the study due to surgical reasons: two underwent
prosthetic contralateral symmetrization, and one patient did not
undergo a nipple-sparing mastectomy due to residual disease
in the nipple margin. Moreover, five patients were removed
due to non-surgical reasons: in one case the anesthetic regimen
was changed and a further four patients required analgesic
rescue therapy not available in the study design. Consequently,
the final study cohort resulted in 33 patients divided according
to the surgical procedure: SP group, n=16; PP group, n=17.
Demographics and procedure variables known as confounding
factors are shown in Table I. 

There was no statistically significant difference between
the groups with regards to age or body mass index (p=0.401
and p=0.169; respectively). Regarding procedure variables,
a shorter mean operative time was reported for the PP group
(123.26 vs. 153.45; p=0.250) without difference in the
contralateral symmetrization rate (62.50% vs. 70.5%;
p=0.7207) between the groups. Moreover, no difference was
found in the mean number of surgical drains (p=0.529), but
in the PP group, a larger implant size was placed when
compared with the SP group (415.33 vs. 400.67; p=0.719). 

After surgery, Clavien–Dindo complication rates were of
grade 2 or more were similar for both groups (p=0.481). For
the SP group, seven (43.75%) patients experienced
complications: There was 1 case of seroma which required
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Table I. Demographic and operative data for patients undergoing direct-to-implant pre-pectoral (PP) breast reconstruction with titanium-coated
polypropylene mesh versus subpectoral (SP) breast reconstruction. p-Values were calculated with the Mann–Whitney U-test for continuous variables
and Fisher’s exact test for categorical data. 

                                                                                                                                SP group (n=16)                         PP group (n=17)                     p-Value

Age, years                                                                 Mean (range)                     57.49 (48.86-60.46)                   54.10 (46.40-69.11)                    0.401
Number of drains                                                      Mean (range)                              1.67 (1-2)                                    1.50 (1-2)                            0.529
Breast implant volume, cc                                       Mean (range)                  415.33 (350.00-450.00)             400.67 (331.25-450.00)                 0.719
BMI, kg/m2                                                               Mean (range)                     24.77 (22.66-33.20)                   22.60 (21.01-26.81)                    0.169
Operative time, min                                                  Mean (range)                  153.45 (132.90-167.36)             123.26 (105.96-155.11)                 0.250
Contralateral symmetrization, n (%)                      Yes                                            10 (62.50%)                                12 (70.59%)                          0.721
                                                                                  No                                               6 (37.5%)                                   5 (29.41%)                                
≥Grade 2 Clavien–Dindo complication, n (%)       Yes                                             7 (43.75%)                                  5 (29.41%)                           0.481
                                                                                  No                                              9 (56.25%)                                 12 (70.59%)                              
Postoperative anemia, n (%)                                    Yes                                             6 (37.50%)                                   1 (5.89%)                            0.039
                                                                                  No                                             10 (62.50%)                                16 (94.11%)                               
ΔHb, g/dl                                                                  Mean (range)                       1.267 (0.85-1.85)                       2.167 (1.40-2.45)                      0.017
Postoperative pain, NPRS                                        Baseline                                    6.5 (4.25-7)                                     5 (3-6)                               0.029
                                                                                  POD1                                            4 (4-5)                                    3 (2.75-4.25)                         0.019
                                                                                  POD2                                        3.5 (3-4.75)                                     2 (2-4)                               0.034

BMI: Body mass index; ΔHb: postoperative change in hemoglobin (ΔHb=HbPOD1−HbBaseline); NPRS: numeric pain rating scale; POD: postoperative day.



needle aspiration, and six cases of anemia which required
pharmacological treatment. In the PP group a total of 5
(29.41%) complications were recorded with three seromas
which required needle aspiration, one case of anemia which
required pharmacological treatment, and one case of nipple
necrosis, which was successfully treated conservatively.
Interestingly, a statistically significant difference between the
groups was found in postoperative anemia (p=0.039), which
occurred in 6 patients in SP group, while 1 case of anemia
was registered in PP group. Moreover, the decline in Hb was
significantly higher for the SP group (PP vs. SP group; 1.267
vs. 2.167, respectively, p=0.0167).

Regarding postoperative pain, the PP group exhibited a
lower value of postoperative pain in the analyzed time frame.
For both groups, higher median values of NPRS were
recorded at the end of the procedure (PP=5 vs. SP=6.5), with
corresponding lower values at POD1 (3 vs. 4) and POD2 (2
vs. 3.5). Between-group analysis revealed a statistically
significant difference in postoperative NPRS trend (p<0.001)
(Table II). 

Total leukocytes and lymphocytes: Between-group analysis.
Table II shows a summary of baseline, POD1 and POD2

study data and relative two-way ANOVA results. Baseline
value included leukocyte distribution, and lymphocyte
subsets.

Two-way ANOVA between-group analysis was performed
to evaluate the immunological effect of SP and PP breast
reconstruction strategies. 

No statistically significant differences were found regarding
the immune system and immunological impairment in total
leukocytes, total lymphocytes and lymphocyte subgroups, as
shown in Table II. Total leukocytes showed a POD1 peak and
subsequent fall in both groups, whereas total lymphocytes, B-
lymphocytes and T-helper lymphocytes subsets demonstrated
a fall on POD1 and a partial recovery on POD2. Finally, NK
cells and cytotoxic T-lymphocytes were maintained at steady
levels during the observation period. 

Discussion

The systemic stress response to surgery can, through
hypothalamic–pituitary–adrenal axis activation, alter immune
function and cause a reduction in circulating lymphocytes
with a nadir between 2 h and 2 days (27), potentially
reducing immunological surveillance (28-30).
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Table II. Postoperative responses of total leukocytes and leukocyte subsets, and postoperative pain according to the numeric pain rating scale
(NPRS) in patients after direct-to-implant pre-pectoral (PP) breast reconstruction with titanium-coated polypropylene mesh versus subpectoral (SP)
breast reconstruction. Variables are shown as the median (interquartile range).

                                                                           Baseline                                            POD1                                              POD2                           p-Value*

Hb, g/dl
   PP                                                          12.81 (12.05-13.23)                        11.55 (10.7-11.88)                         11.19 (10.25-11.60)                  0.065
   SP                                                          13.46 (13.03-14.40)                       11.27 (10.00-12.05)                       11.25 (10.63-11-85)                    
Total leukocytes, n/μl
   PP                                                             5.97 (4.93-7.23)                           11.71 (9.66-13.69)                           8.73 (7.49-9.55)                     0.908
   SP                                                            6.35 (5.46-8.065)                          11.20 (8.95-12.16)                           8.70 (7.46-9.98)                       
B-Lymphocytes, n/μl
   PP                                                       279.87 (157.00-391.50)                 288.87 (159.25-375.50)                 286.73 (192.00-371.00)               0.567
   SP                                                       254.31 (185.25-364.00)                232.750 (146.35-279.75)                316.38 (176.25-344.00)                 
Total lymphocytes, n/μl
   PP                                                   1,620.87 (1,163.00-2,205.50)         1,255.07 (902.25-1,693.25)         1,435.33 (1,020.50-1,625.00)          0.811
   SP                                                  1,798.875 (1,124.00-2,142.00)         1,058.500 (639.5-1,351.5)          1,537.625 (1,015.5-2,020.25)            
T-Helper lymphocytes, n/μl
   PP                                                    1,005.73 (833.50-1,323.50)            733.00 (430.50-1,048.75)                915.47 (706.00-999.00)               0.759
   SP                                                    1,155.06 (810.00-1,591.00)             630.313 (327.75-753.75)               977.188 (663.50-116.75)                
T-Cytotoxic lymphocytes, n/μl
   PP                                                       593.27 (263.00-800.00)                 504.33 (306.00-806.25)                 497.20 (279.00-680.50)               0.951
   SP                                                       617.13 (477.00-769.00)                 403.81 (237.00-453.25)                 535.06 (303.00-672.25)                 
NK cell, n/μl
   PP                                                        225.07(114.50-310.00)                   185.67 (103.75-275.5)                 185.600 (106.00-260.00)              0.239
   SP                                                       308.56 (157.00-414.00)                 254.75 (122.00-363.00)                236.500 (149.50-303.50)                
NPRS
   PP                                                                    5.0 (3-6)                                     3.0 (2.75-4.25)                                     2.0 (2-4)                         <0.001
   SP                                                                 6.5 (4.25-7)                                       4.0 (4-5)                                       3.5 (3-4.75)
                                                        
Hb: Hemoglobin; NK: natural killer; NPRS: numeric pain rating scale; POD: postoperative day. *Between-group comparison. 



In fact, a functioning adaptative immune system is required
for tumor immunosurveillance (31), and any congenital or
acquired immune defects might result in a higher rate of breast
cancer incidence. Circulating lymphocyte and T-lymphocytes
play a pivotal role in the adaptative immune response (32, 33),
and early postoperative impairment of these subsets has been
linked with early postoperative complications (infectious and
non-infectious) (33, 34). Moreover, postoperative lymphopenia
or a score such as the Systemic Immune-Inflammation Index
have been described as promising prognostic factors in surgical
oncology (21, 35-40). 

In light of this, several protocols have been proposed
aiming to reduce surgical stress and length of hospital stay
(41-44). During the COVID-19 pandemic, the need to reduce
hospital stay, postoperative stress, and consequently
postoperative lymphopenia has been even more urgent,
leading to a increased popularity of awake breast cancer
strategies (2, 45-50). 

At the same time, PP DTI protocols were developed with
the same aim of reducing postoperative pain to allow an earlier
return to function (16). However, little is known regarding the
immunological impact of PP DTI reconstruction strategy in the
early postoperative period and how any impairment might
affect short- and long-term outcomes. 

In our previous work, we demonstrated how the use of
textured breast implant can lead to a greater depletion of
systemic circulating T-lymphocytes when compared with
smooth implants (23), and we postulated that different DTI
protocols (SP vs. PP) may affect the early postoperative
immune response. 

As expected, the early postoperative immune system was
affected differently in terms of leukocyte and lymphocyte
populations. Total leukocytes experienced a POD1 peak linked
to surgical trauma stress (51). Conversely, total lymphocytes,
B-lymphocytes, and T-helper lymphocytes experienced a drop
on POD1 and a partial recovery on POD2. This systemic
depletion might be linked to the chemotactic stimulus associated
with periprosthetic macrophage activation (52), amplifying the
periprosthetic Th2 subset immune response (53, 54). 

Although previous work on animal models demonstrated
how ADM likely influences tissue remodeling and leads to
lower levels of inflammatory markers (55, 56), our current
work showed how PP DTI reconstruction did not affect early
postoperative systemic immunological response when
compared with SP DTI reconstruction.

Besides early postoperative immunological response, our
current study corroborates previous results regarding
postoperative pain, duration of the procedure, and esthetic
results, defining the PP DTI protocol as a promising
technique. In fact, when compared with the SP group, the PP
group exhibited a lower mean procedure time, a lower level
of postoperative pain, and reduced blood loss with a larger
volume of breast implant. 

The finding of a shorter operative time was in line with the
data of Sigalove et al. (57). These results were easily achieved
as the breast implant is usually covered with TCPM while the
mastectomy is being performed. Despite the lack of statistical
significance in our analysis, we believe that a mean reduction
of 30.19 min in the PP DTI procedure might result in the
reduction of surgical room occupancy and thus achieve a
higher surgical volume (56). However, further studies are
needed to underline the potential economic benefit through a
cost–benefit analysis. Additionally, the lack of a need for
preparation of an SP pocket further reduces surgical anesthesia
time, thus reducing surgical systemic stress. 

Moreover, as already demonstrated by Zhu et al. (58, 59),
PP DTI allows a larger breast implant volume when
compared to SP DTI reconstruction, providing excellent
esthetic results in a single procedure, even in patients with
large breasts, without animation deformity (9). Despite the
use of larger breast implants, pain assessment resulted in a
lower value for the PP group when compared to the SP
group. Breast implant weight is a well-known risk factor for
postoperative pain due to the mechanical strain exerted by
the implants (60). Our results regarding lower postoperative
pain in the PP group corroborate previous evidence in the
literature (16), allowing a faster return to daily activities and
potentially reducing bed occupancy (58). As mentioned
before, a future cost–benefit analysis study may provide
further evidence supporting the choice between
reconstruction strategy (e.g., DTI PP vs. DTI SP).

Finally, the PP group had a higher Hb level during POD1,
with a partial recovery in the SP group during POD2.
Interestingly, the SP group experienced a greater ΔHb, and a
higher rate of postoperative anemia. Perioperative anemia is
a well-known risk factor for prolonged hospitalization, as
well as postoperative infectious and non-infectious
complications (61), thus PP strategies may represent a safer
alternative in patients at risk, such as those receiving systemic
medical therapy prior to surgery. In fact, patients undergoing
preoperative systemic treatment are at risk for preoperative
anemia, which is linked with higher complication rates and
worse long-term oncological outcomes in patients undergoing
breast reconstruction (61, 62). 

It is plausible that a number of limitations might have
influenced our results. The first limitation was the small
sample size. The sample size was calculated a priori to
obtain a statistically acceptable power and no statistical
differences were found in the demographic and preoperative
variables for the two well-matched study groups. Secondly,
a solely quantitative assessment of the immune system was
carried out, without assessment of lymphocyte activity,
circulating inflammatory markers or endocrine response;
such analyses are rarely performed in clinical practice and
quantitative assessment was specifically chosen to obtain
applicable real-life data. 
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Although many factors may have influenced our results,
the well-matched baseline data led us to hypothesize that
different DTI techniques do not affect the early postoperative
response. Despite rigorous patient selection in order to lower
the complication rate, in our clinical trial, PP DTI
reconstruction allowed completion of breast reconstruction
in a single procedure with lower postoperative pain, lower
blood loss and faster return to daily activity. 

In conclusion, although to be confirmed in a larger study,
our prospective analysis demonstrates that DTI PP breast
reconstruction strategy should not be avoided in
immunosuppressed patients, and is preferred in patients at
risk of postoperative anemia. Moreover, despite the DTI PP
group demonstrating a favorable profile in terms of surgical
room occupancy, and postoperative pain, further studies are
needed to define the more favorable breast reconstruction in
term of cost–benefit analysis.
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