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IMPORTANCE Sarcopenia and sarcopenic obesity have been associated with poor outcomes
in unresectable pancreatic cancer (PC). Neoadjuvant treatment (NT) is used increasingly to
improve resectability; however, its effects on fat and muscle body composition have not been
characterized.

OBJECTIVES To evaluate whether NT affects muscle mass and adipose tissue in patients with
borderline resectable PC (BRPC) and locally advanced PC (LAPC) and determine whether
there were potential differences between patients who ultimately underwent resection and
those who did not.

DESIGN, SETTING, AND PARTICIPANTS In this retrospective cohort study conducted at 4
academic medical centers, 193 patients with BRPC and LAPC undergoing surgical exploration
after NT who had available computed tomographic scans (both at diagnosis and
preoperatively) and confirmed pancreatic ductal adenocarcinoma were evaluated. The study
was conducted from January 2013 to December 2015. Data analysis was performed from
September 2016 to May 2017. Measurement of body compartments was evaluated with
volume assessment software before and after NT. A radiologist blinded to the patient
outcome assessed the areas of skeletal muscle, total adipose tissue, and visceral adipose
tissue through a standardized protocol.

EXPOSURES Receipt of NT.

MAIN OUTCOMES AND MEASURES Achievement of pancreatic resection at surgical exploration
after the receipt of NT.

RESULTS Of the 193 patients with complete radiologic imaging available after NT, 96 (49.7%)
were women; mean (SD) age at diagnosis was 64 (11) years. Most patients received combined
therapy with fluorouracil, irinotecan, oxaliplatin, leucovorin, and folic acid (124 [64.2%]) and
86 (44.6%) received chemoradiotherapy as well. The median interval between pre-NT and
post-NT imaging was 6 months (interquartile range [IQR], 4-7 months). All body
compartments significantly changed. The adipose compound decreased (median total
adipose tissue area from 284.0 cm2; IQR, 171.0-414.0 to 250.0 cm2; IQR, 139.0-363.0;
P < .001; median visceral adipose tissue area from 115.2 cm2; IQR, 59.9-191.0 to 97.7 cm2; IQR,
48.0-149.0 cm2; P < .001), whereas the lean mass slightly improved (median skeletal muscle
from 122.1 cm2; IQR, 99.3-142.0 to 123 cm2; IQR 104.8-152.5 cm2; P = .001). Surgical resection
was achievable in 136 (70.5%) patients. Patients who underwent resection had experienced a
5.9% skeletal muscle area increase during NT treatment, whereas those who did not undergo
resection had a 1.7% decrease (P < .001).

CONCLUSIONS AND RELEVANCE Patients with PC experience a significant loss of adipose
tissue during neoadjuvant chemotherapy, but no muscle wasting. An increase in muscle tissue
during NT is associated with resectability.
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A norexia, weight loss, and depletion of lean body mass
are typical presentation hallmarks of pancreatic can-
cer (PC).1,2 Both the severity of these events and the

consequent changes in body composition have been corre-
lated with the stage of the disease and unfavorable oncologic
outcomes.2,3 Specifically, sarcopenia and sarcopenic obesity
are associated with increased postoperative morbidity,4-7 im-
paired adherence to adjuvant chemotherapy, and reduced long-
term survival.8

Surgical resection remains the best opportunity for cure
in PC; however, resectability is achievable in less than 20%
of the patients, and locally advanced or metastatic disease is
diagnosed in most patients.9 Evidence suggests that neoad-
juvant treatment (NT) may enhance the resectability rate in
borderline resectable PC (BRPC) and locally advanced PC
(LAPC), but NT might also have significant effects on body
composition. These changes, in turn, may affect postopera-
tive outcomes or prevent the possibility of surgery.10-12 In
esophageal and gastric cancer, it has been observed that
patients who experience lean mass and adipose tissue wast-
ing during NT have a higher rate of postoperative
complications,13 but literature is lacking on the outcome of
NT in patients with PC. To our knowledge, the only pub-
lished retrospective analysis on patients with PC reported
that depletion of skeletal muscle and adipose tissue during
NT led to earlier recurrence and worse survival.14 However,
this study focused on patients with early-stage, resectable
disease, with indications for NT remaining controversial.
The goal of this study was to evaluate the association
between NT and body composition in patients with BRPC
and LAPC and investigate whether body changes could be
predictive of response.

Methods
Patient Selection
The institutional, prospectively maintained electronic data-
bases of the Department of Surgery at the Massachusetts Gen-
eral Hospital (Boston), Milano-Bicocca University at San Ge-
rardo Hospital (Monza, Italy), The Pancreas Institute at
University of Verona Hospital Trust (Verona, Italy), and the De-
partment of Surgery, Vita-Salute San Raffaele University (Mi-
lan, Italy) were queried for patients evaluated for surgery af-
ter NT for BRPC or LAPC. The study was conducted from
January 2013 to December 2015. Data analysis was per-
formed from September 2016 to May 2017.

Institutional review board approval was obtained from the
Massachusetts General Hospital. Italian local ethical commit-
tees’ review of the protocol deemed that formal approval was
not required owing to the retrospective, observational, and
anonymous nature of this study.

Inclusion criteria were surgical exploration for PC after NT,
diagnosis of ductal adenocarcinoma confirmed at pathologic
examination, availability of 2 computed tomographic scans (1
before the beginning of NT and 1 just before the operation) and
diagnosis of BRPC or LAPC at diagnosis, according to the In-
ternational Study Group of Pancreatic Surgery criteria.9

Imaging Anthropometric Analysis and Tumor Staging
Computed tomography examinations were evaluated by 4 ab-
dominal radiologists (M.P., D.I., M.D., D.S.) experienced in pan-
creatic diseases who assessed the degree of vascular involve-
ment at the time of diagnosis and estimated the radiologic
response after NT as stable disease, partial response, progres-
sive disease, and complete response.15

Images were analyzed using volume assessment soft-
ware (Aquarius iNtuition, version 4.4.12; TeraRecon). One ra-
diologist (C.A.A.-P.) blinded to the patient information, manu-
ally segmented the total area of skeletal muscle using an axial
computed tomographic image in the venous phase of con-
trast enhancement at the level of the third lumbar vertebra.
The total area of abdominal wall, paraspinal, and psoas muscles
was included. Care was taken to avoid perimuscular adipose
tissue. These measures have been validated as an accurate es-
timate of the total muscular mass (Figure).16

Using the same computed tomographic image, the total
subcutaneous adipose tissue area, defined as fat between the
skin surface and abdominal wall musculature, and the vis-
ceral adipose tissue area, defined as fat within the abdominal
cavity, were measured automatically by using default pixel den-
sity thresholds (between −30 and −190 Hounsfield U for sub-
cutaneous adipose tissue and −50 to −150 Hounsfield U for vis-
ceral adipose tissue). Both skeletal muscle area and adipose
tissue area were measured at the time of diagnosis and after
NT.

To identify the prevalence of sarcopenia in the study co-
hort, for each patient, the total abdominal muscle area (TAMA)
was normalized for height and reported as centimeters squared
per meters squared. Cutoff levels for sarcopenia were set at
TAMA less than 41 cm2/m2 for women and TAMA less than 43
cm2/m2 (if body mass index is <25 [calculated as weight in ki-
lograms divided by height in meters squared]) or less than 53
cm2/m2 (if body mass index is ≥25) for men, according to Mar-
tin et al.17

Clinical Response
The final decision regarding surgical exploration was made af-
ter a multidisciplinary meeting (surgeon, radiologist, oncolo-
gist, and radiation oncologist), based on the clinical response

Key Points
Question Does neoadjuvant treatment affect muscle mass and
adipose tissue in patients with borderline resectable and locally
advanced pancreatic cancer, and are there any differences in those
changes between patients who eventually undergo resection and
those who do not?

Findings During a 3-year cohort study, 193 patients were analyzed
at 4 institutions. Adipose tissue significantly decreased during
neoadjuvant treatment, while muscle mass slightly increased.
Patients who underwent resection experienced a higher increase
in muscular tissue during neoadjuvant treatment compared with
those who did not undergo resection.

Meaning Lean tissue gain during neoadjuvant treatment for
borderline resectable and locally advanced pancreatic cancer is
associated with a higher likelihood of resection.
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to NT, critical appraisal of radiologic images, and patient per-
formance status. Surgery was conducted by experienced pan-
creatic surgeons, 3 from very high-volume referral centers and
1 from a moderate-volume center.18

Statistical Analysis
Continuous variables were investigated with the Shapiro-
Wilk test for normality. Data are described as absolute num-
bers (percentages), means (SDs) for normally distributed vari-
ables, or medians and interquartile ranges (IQRs) for
nonparametric variables. Differences between groups were as-
sessed with the Fisher exact χ2 test for dichotomous vari-
ables and paired t test or Wilcoxon signed rank test for con-
tinuous variables (size of the neoplasm, total adipose tissue,
visceral adipose tissue, and skeletal muscle). A 2-sided P value
<.05 was considered significant.

The predictive ability of significant factors was investi-
gated using the receiver operating characteristic curve method.
We computed the area under the curve index and evaluated
the optimal cutoff point predictive of resection (as the one clos-
est to the upper-left corner of the receiver operating charac-
teristic plot),19 together with other diagnostic measures (sen-
sitivity and specificity).

The variables dichotomized according to these thresh-
olds were then used as predictors in a multivariate logistic re-
gression model. Using an Akaike information criterion–based
stepwise selection method,20 we computed the best predic-
tive model.

All statistical computations were performed using IBM
SPSS software, version 24 (IBM Corp).

Results
Table 1 summarizes the characteristics of the study popula-
tion. During the study period, 193 patients with complete ra-
diologic images available were evaluated after receipt of NT.
The mean age at diagnosis was 64 (11) years and the median
BMI was 23.8 (IQR, 21.9-26.0). At first presentation, 63 (32.6%)

patients had a borderline resectable cancer and the remain-
ing 130 (67.4%) patients had locally advanced PC. The overall
rate of sarcopenia was 43.5% (84 of 193 patients). The most
commonly used NT regimen was combined fluorouracil, irino-
tecan, oxaliplatin, leucovorin, and folic acid (FOLFIRINOX) (124
[64.2%] patients), followed by combined cisplatin, ca-
pecitabine, gemcitabine, and nanoparticle albumin–bound pa-
clitaxel (PAXG) plus combined cisplatin, epirubicin, ca-
pecitabine, and gemcitabine (PEXG) (54 [28.0%]) and
gemcitabine-based schemes (15 [7.8%]). Eighty-six patients
(44.6%) also underwent chemoradiotherapy as part of the NT.

At restaging after NT, 127 (65.8%) patients had stable dis-
ease, 51 (26.4%) patients had partial or complete response, and
15 (7.8%) patients had progressive disease. All patients under-
went surgical exploration after being reviewed at a multidis-
ciplinary conference and 136 (70.5%) patients underwent sur-
gical resection. Conversely, 57 (29.5%) patients did not receive
the procedure owing to major vascular involvement at surgi-
cal exploration (31 patients) and unexpected metastatic dis-
ease to the liver or peritoneum (26 patients). No significant dif-
ferences in the resection rate were observed among the
institutions (P = .07). Detailed information on patients who un-
derwent resection is provided in Table 1.

Anthropometric Measures
As reported in Table 2, all of the body compartments signifi-
cantly changed during neoadjuvant treatment. Specifically, the
amount of adipose tissue decreased for total adipose tissue area
(median pretreatment: 284.0 cm2; IQR, 171.0-414.0 vs post-
treatment: 250.0 cm2; IQR, 139.0-363.0; P < .001) and vis-
ceral adipose tissue area (median pretreatment: 115.2 cm2; IQR,
59.9-191.0 cm2 vs posttreatment: 97.7 cm2; IQR, 48.0-149.0
cm2; P < .001). The lean mass increased (median skeletal
muscle pretreatment: 122.1 cm2; IQR, 99.3-142.0 cm2 vs post-
treatment: 123.7 cm2; IQR 104.8-152.5 cm2; P = .001).

Patients in the FOLFIRINOX group experienced the high-
est muscle gain (median skeletal muscle area difference be-
tween pre-NT and post-NT: 6.8 cm2; IQR, −3.9 to 19.0 cm2;
P = .04). No significant differences were observed in adipose

Figure. Example of Body Composition Analysis for Measurement of Tissue Areas

Subcutaneous and visceral adipose tissue areasA Skeletal muscle tissue areaB

A, Subcutaneous (blue) and visceral
adipose (green) tissue areas. B,
Skeletal muscle area.
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tissue wasting or in the resection rate among the different NT
groups. At radiologic restaging, patients in the gemcitabine-
based therapy group experienced the highest rate of stable dis-
ease after NT (80.0%), while patients in the FOLFIRINOX group
had the highest rate of partial response (19.4%) (eTable in the
Supplement).

Univariate Analysis
The amount of skeletal mass normalized for height (TAMA) af-
ter NT was significantly higher in patients who underwent re-
section compared with those in whom resection could not be
achieved (median TAMA posttreatment: 45.1 cm2/m2; IQR, 40.3
to 50.8 vs 42.0 cm2/m2; IQR, 35.8 to 48.8 cm2/m2, respec-
tively; P = .004). Similarly, patients who underwent resec-
tion demonstrated a gain in muscular mass, while the unre-
sected group experienced muscle wasting during neoadjuvant
treatment (median TAMA difference: 2.3 cm2/m2; IQR, 1.3 to
6.7 vs −1.2 cm2/m2; IQR −5.8 to 1.2; P < .001, respectively). Pa-
tients who underwent resection had experienced a 5.9% skel-
etal muscle area increase during NT treatment, whereas those
who did not undergo resection had a 1.7% decrease (P < .001).

Moreover, in the unresected group, sarcopenia increased
from 36.8% at baseline to 52.8% after NT, while in the re-
sected group, sarcopenia dropped from 46.3% to 36.8% (P = .27
and P = .054 pre-NT and post-NT, respectively). We built a lo-
gistic regression model comparing 4 groups of patients: (1) non-
sarcopenic at both times (considered as the reference group),
(2) sarcopenic at baseline and nonsarcopenic after NT, (3) non-
sarcopenic at baseline and sarcopenic after NT, and (4) sarco-
penic at both times. The likelihood of resection was signifi-
cantly lower only for patients who developed sarcopenia in the
NT time frame (group 3) (odds ratio [OR], 0.35; 95% CI, 0.14-
0.87; P = .02) (eFigure in the Supplement). Finally, the mean
size of the tumor on computed tomographic scans after treat-
ment was significantly smaller in patients who underwent re-
section compared with those who did not (23.3 [13.3] vs 31.7
[21.2] mm, respectively; P < .001). The type of NT regimen, the
time frame from diagnosis to surgical exploration, or the ra-
diologic assessment at restaging had no association with the
likelihood of resection (Table 3).

Multivariate Analysis
The diagnostic performance measures of the continuous vari-
ables that showed statistical significance at univariate analy-
sis were investigated according to the receiver operating char-

Table 2. Body Composition Changes During Neoadjuvant Treatment

Outcome Median (IQR) Pearson Correlation P Valuea

Total adipose tissue, cm2 0.687

Pretreatment 284.0 (171.0-414.0)
<.001

Posttreatment 250.0 (139.0-363.0)

Visceral adipose tissue, cm2 0.789

Pretreatment 115.2 (59.9-191.0)
<.001

Posttreatment 97.7 (48.0-149.0)

Skeletal muscle, cm2 0.553

Pretreatment 122.1 (99.3-142.0)
.001

Posttreatment 123.7 (104.8-152.5)

Abbreviation: IQR, interquartile
range.
a P values are related to the

differences between median values
before and after treatment
(related-samples Wilcoxon
signed-rank test).

Table 1. General Characteristics of Patients

Characteristic Overall Cohort (N = 193)
Age, mean (SD), y 64 (11)

BMI, median (IQR) 24.0 (21.5-27.0)

<25 131 (67.9)

≥25 62 (32.1)

Sarcopenia, No. (%) 84 (43.5)

Sex, No. (%)

Male 97 (50.3)

Female 96 (49.7)

Stage at diagnosis, No. (%)

Borderline resectable 63 (32.6)

Locally advanced 130 (67.4)

NT scheme, No. (%)

FOLFIRINOX 124 (64.2)

PAXG/PEXG 54 (28.0)

Gemcitabine based 15 (7.8)

Tumor size, mean (SD), mm

Pre-NT 33.4 (13.4)

Post-NT 25.8 (13.51)

Radiologic response, No. (%)

Stable disease 127 (65.8)

Partial or complete 51 (26.4)

Progressive disease 15 (7.8)

Months from diagnosis to surgery, median (IQR) 6 (4-7)

Resection, No. (%)

No. 57 (29.5)

Yes 136 (70.5)

Vascular resection, No. (%) 19 (14.0)

Category at pathologic examination, No. (%)

Tx 7 (5.1)

T1-T2 25 (18.4)

T3 100 (73.5)

T4 4 (2.9)

Nodal involvement, No. (%)

N0 82 (60.3)

N1 54 (39.7)

Negative resection margins (R0), No. (%) 92 (67.6)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared); FOLFIRINOX, combined fluorouracil, irinotecan,
oxaliplatin, leucovorin, and folic acid; PEXG, combined cisplatin, epirubicin,
capecitabine, and gemcitabine; IQR, interquartile range; NT, neoadjuvant
treatment; PAXG, combined cisplatin, capecitabine, gemcitabine, and
nanoparticle albumin–bound paclitaxel.
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acteristic curve method. The area under the curve values and
optimal cutoff points are reported in Table 4. The difference
in TAMA between pre-NT and post-NT times and the preop-
erative size of the tumor for each patient (dichotomized on the
calculated cutoff points) were determined in a logistic regres-
sion model for multivariate analysis. A Δ TAMA larger than 4
cm2/m2 (adjusted OR, 3.7; 95% CI, 1.5-9.6) and preoperative
tumor size smaller than 30 mm (adjusted OR, 4.7; 95% CI, 2.4-
37.1) were independently associated with the likelihood of re-
section (Table 4).

Discussion
Recent and growing evidence indicates that body composi-
tion can predict the outcome of patients undergoing medical
therapies or surgical procedures for PC and that these assess-
ments are more accurate than gross changes in body weight
or body mass index. Particularly, loss of muscle mass, which

may be underestimated in normal-weight or obese patients,
is predictive of a complicated postoperative course, reduced
tolerance to adjuvant chemotherapy, and worse long-term
survival.5,6,8,21-23 The combination of sarcopenia with vis-
ceral obesity appears to be even more deleterious for surgical
morbidity and oncologic outcomes because the endocrine ac-
tivity of visceral adipose tissue may be synergistic with can-
cer hormone–like mechanisms, promoting inflammation and
protein wasting.24

Detrimental effects of oncologic treatments on body com-
position, muscle mass, and functional reserve have been de-
scribed, although most of the evidence comes from cohorts of
patients with advanced-stage disease.25

Unexpectedly, patients in our cohort experienced posi-
tive changes of body composition during NT, characterized by
loss of adipose tissue, with no reduction in the lean compart-
ment. Even though surgical resections after NT are longer and
more challenging than up-front resections, postoperative com-
plications do not appear to be increased.11,26 It is well known

Table 3. Changes in Body Composition During Neoadjuvant Treatment

Outcome No Resection (n = 57) Resection (n = 136) P Value
TAT, median (IQR), cm2

Pretreatment 251.0 (165.6 to 392.0) 301.0 (183.4 to 414.0) .30

Posttreatment 244.9 (128.2 to 331.2) 255.0 (144.0 to 370.2) .30

Δ TAT −25.4 (−92.8 to 32.0) −44.9 (−109.5 to 30.0) .56

VAT, median (IQR), cm2

Pretreatment 91.8 (50.0 to 168.3) 123.3 (70.0 to 192.0) .18

Posttreatment 67.7 (33.5 to 146.4) 100.0 (53.0 to 149.0) .08

Δ VAT −9.47 (−53.0 to 9.0) −14.7 (−52.6 to 11.35) .73

SM, median (IQR), cm2

Pretreatment 126.0 (104.3 to 160.0) 119.7 (99.0 to 138.6) .14

Posttreatment 113.7 (93.2 to 150.0) 129.0 (106.8 to 153.2) .06

Δ SM −2.5 (−16.0 to 3.3) 7.2 (−2.3 to 19.8) <.001

TAMA, median (IQR), cm2/m2

Pretreatment 44.4 (37.9 to 52.2) 42.136.4 to 47.7) .11

Posttreatment 42.0 (35.8 to 48.8) 45.1 (40.3 to 50.8) .049

Δ TAMA −1.23 (−5.84 to 1.18) 2.32 (1.25 to 6.72) <.001

Sarcopenia, No. (%)

Pretreatment 21 (36.8) 63 (46.3) .27

Posttreatment 30 (52.8) 50 (36.8) .054

Sarcopenic obesity, No. (%)

Pretreatment 5 (8.8) 21 (15.4) .26

Posttreatment 8 (14.0) 17 (12.5) .82

Tumor size, mean (SD), mm

Pre-NT 34.5 (14.2) 32.1 (12.4) .38

Post-NT 31.7 (21.2) 23.3 (13.3) <.001

Abbreviations: IQR, interquartile
range; NT, neoadjuvant treatment;
SM, skeletal muscle; TAMA, total
abdominal muscle area; TAT, total
adipose tissue area; VAT, visceral
adipose tissue.

Table 4. Diagnostic Performance of Variables Independently Associated With Resection at Multivariate Analysis
and Accuracy of Calculated Cutoff Points

Predictor AUC Optimal Cutoff Point Sensitivity, % Specificity, % Adjusted OR (95% CI) P Value
Δ TAMA 0.711 +4 cm2/m2 63.2 75.9 3.7 (1.5-9.6) .006

Tumor size post-NT 0.697 30 mm 70.4 64.2 4.7 (2.4-37.1) <.001

Abbreviations: AUC, area under the curve using receiver operating characteristic curve method; NT, neoadjuvant treatment; OR, odds ratio; TAMA, total abdominal
muscle area.
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that excess visceral fat and decreased muscle mass are pre-
dictive of poor outcome after pancreatic operations.4-8 There-
fore, it could be argued that advantageous modifications in the
body compartments may be partially responsible for the fa-
vorable postoperative course in patients receiving NT.

In esophageal and gastric cancer, the progressive deple-
tion of lean mass and adipose tissue wasting during NT have
been associated with poor postoperative outcomes. Yet, in
these patients the loss of muscle mass and adipose tissue is of-
ten due to the location of the tumor significantly affecting food
intake independently from the response to chemotherapy.12,13

The indirect demonstration of this factor is that, when ad-
equate nutritional support maintains lean mass during NT, the
outcome may improve.27

A potential explanation of our results could be the reduc-
tion of cancer-related inflammatory factors secondary to che-
motherapy. Decreased hormone-like activity of the tumor may
translate into a downregulation in mechanisms implied in glu-
cose-fat metabolism and protein wasting.28 Supporting this hy-
pothesis, it has been observed that approximately 60% of pa-
tients with PC with new-onset diabetes experienced an
improvement in glucose metabolism after radical resection.
Furthermore, the disappearance of cancer-induced diabetes
after an operation correlated with better oncologic outcomes.29

Because NT is becoming the standard of care for patients
with BRPC and LAPC, we wanted to explore its association with
body composition and clinical response. In this context, it may
be proposed that screening changes in body composition dur-
ing NT might be more useful than body weight monitoring to
establish the early need for nutritional counseling or inter-
vention. It has been shown that timely nutritional and meta-
bolic support can increase adherence and improve response
to chemotherapy.30

The main findings of the present study are that muscle gain
during NT was independently associated with the likelihood
of resection and patients who underwent surgical explora-
tion but not resection had experienced a decrease in lean mass
during NT. In addition, patients determined to be unsuitable
for resection showed a higher prevalence of sarcopenia after
NT, while patients who developed sarcopenia during NT
showed the lowest likelihood of resection.

The effects of NT in BRPC and LAPC on body compart-
ments have not been thoroughly investigated and, to our
knowledge, this is the first study that addresses the issue in

patients who are not suitable for resection and instead un-
dergo NT. Another study reported that patients with initially
resectable PC who did not receive NT showed depletion of both
the muscular and adipose compartments and that those fea-
tures were associated with shorter disease-free and overall sur-
vival rates.14 As the resection could be successfully per-
formed in patients who had no disease progression in the NT
time frame, we can assume that the muscular gain can be con-
sistent with the response to NT or at least with an indolent bio-
logical behavior of the tumor. Preservation of lean mass may
suggest that a cytoreductive effect in chemosensitive neo-
plasms may be associated with decreased tumor-related in-
flammatory activity and, consequently, protein sparing.30

The radiologic restaging after NT for BRPC and LAPC for
determination of surgical resectability remains inaccurate, be-
cause, during computed tomographic scans, images at restag-
ing the fibrosis resulting from a response to the tumor are barely
distinguishable from viable tumor.11,31 Because of this inac-
curacy, additional metrics for assessment of resectability af-
ter NT are needed.31 The different characteristics we found be-
tween patients in the resection and nonresection groups at
surgical exploration could potentially provide additional in-
formation to help clinicians in reevaluation of PC-bearing pa-
tients after NT.

Limitations
This study has some limitations. First, its retrospective
nature does not allow avoidance of the risk of selection bias.
Second, we included patients who underwent various
schemes of NT; however, we observed no differences in the
resectability rate according to the type of chemotherapy
used. Finally, related to the retrospective design, we lacked
information on standardized nutritional counseling during
NT.

Conclusions
Even with the study’s limitations, we observed that NT had
an overall positive association with body composition in
patients with PC. The determination of body compartments
is an easy and quick tool that can be added, without the
need for additional examinations, to the radiologic and
clinical re-evaluation of patients after NT.
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