
Morbidità e mortalità perioperatoria

in pz sottoposti a RT preoperatoria in pz sottoposti a RT preoperatoria 

per neoplasie dell’esofago



Radio-chemioterapia preoperatoria

• Neoplasie esofago resecabile (cT1-3 N0-1 M0)

• Sede: esofago toracico e addominale







Variabili correlate alla radioterapia

• Dose: 45-50Gy

• Frazionamento: convenzionale vs non

• Volumi: “involved field”

• Tecnica: 2D vs 3D vs tecniche speciali (IMRT, V-

MAT, Tomo ecc)

• Associazione chemioterapia



Variabili correlate al paziente

- Comorbidità:

• Polmonari

• Cardiache• Cardiache

• Metaboliche

• Vascolari 

- età; KPS

- Stadio di malattia



Morbidità maggiori

-Sanguinamento

-Insufficienza respiratoria (ARDS)

-Deiscenza anastomosi-Deiscenza anastomosi

-Polmonite

-Versamento pleurico

-Pneumotorace

-Versamento pericardico

-Cardiopatia ischemica



Vantaggi terapia preoperatoria

- Aumento pRC, 

- Aumento resezioni R0, - Aumento resezioni R0, 

- Aumento controllo locale

- Beneficio OS a 2 anni: 13%















Int J Radiat Oncol Biol Phys. 2011

Do elderly patients experience increased perioperat ive or postoperative morbidity 
or mortality when given neoadjuvant chemoradiation be fore esophagectomy?
Fogh SE, Yu A, Kubicek GJ, Scott W, Mitchell E, Rosat o EL, Berger AC.

BACKGROUND: We compared the perioperative morbidity and mortality of patients 70 
years old and older with those of patients younger than 70 who received CRT followed 
by esophagectomy and sought to identify preoperative  risk factors that may predict 
higher risk of postoperative death or complications .

METHODS AND MATERIALS: We identified 260 patients who underwent preoperative
chemoradiotherapy followed by esophagectomy. The ass ociation of age with
postoperative death and complications was evaluated . The Charlson index, priorpostoperative death and complications was evaluated . The Charlson index, prior
cardiac history, and diabetes were identified as pr eoperative risk factors and
were evaluated as potential confounders or effect m odifiers.

RESULTS: Cardiac disease and the Charlson index were  potential modifiers of the
effect of age on length of hospital stay (p = 0.08 and p = 0.07, respectively)
and postoperative complications (p = 0.1 and p = 0. 2) but were not statistically 
significant. There was a slight non significant dec rease in the risk of death in
elderly patients after adjustment for the Charlson i ndex (p = 0.2).

CONCLUSION: No significant differences were detected with respe ct to morbidity
and mortality in elderly patients . The presence of cardiac disease, higher scores
on the Charlson index, or diabetes did not significa ntly influence length of stay,
postoperative complications, or postoperative death . Given the potential to improve
outcomes, this regimen should not be discounted in elderly patients .



Int J Radiat Oncol Biol Phys. 2010
Influence of irradiated lung volumes on perioperati ve morbidity and mortality in 
patients after neoadjuvant radiochemotherapy for esop hageal cancer.
Dähn D, Martell J, Vorwerk H, Hess CF, Becker H, Jung  K, Hilgers R, Wolff HA,
Hermann RM, Christiansen H.
PURPOSE: Increased perioperative pulmonary toxicity in terms of acute respiratory 
distress syndrome (ARDS) has been linked to radiati on exposure of the lungs. In our 
study we evaluated perioperative morbidity and mortal ity in patients with cancer 
Stages IIA-IVA treated with curative intent either with surgery alone (S) or with 
neoadjuvant RCT followed by surgery (RCTS).

PATIENTS AND METHODS: Between 1996 and 2003, 55 patients received S, and 98
received RCTS. In the RCTS group, most patients received two cycle s of
5-fluorouracil plus cisplatinum simultaneously with normofractionated
radiotherapy (40Gy). Four weeks later they underwen t surgery. Endpoints were the radiotherapy (40Gy). Four weeks later they underwen t surgery. Endpoints were the 
incidence of acute lung injury (ALI), ARDS, other p ostoperative complications,
and mortality within 31 days.

RESULTS: Between both groups there were no significant diffe rences between the
incidence and severity of ALI and ARDS (RCTS: 42.9% , 42.9%; S: 45.5%, 38.2%).
Furthermore, there were no significant differences in the incidences of
pneumonia, pleural effusion, and pneumothorax (RCTS 29.6% vs. S 16.4%, p = 0.07).
Perioperative complication rates and mortality did n ot vary significantly
(mortality after RCTS 5.1% vs. S 3.6%). A detailed analysis of 54 RCTS patients
according to lung dose-volume histograms did not sh ow any correlation between
ARDS and pulmonary exposure. In univariate analysis,  only respiratory comorbidity
correlated with ARDS.
CONCLUSION: Neoadjuvant cisplatinum and 5-fluorouraci l-based RCT apparently has
no detrimental impact on the postoperative course.



Eur J Cardiothorac Surg. 2008
Airway colonisation and postoperative pulmonary comp lications after neoadjuvant
therapy for oesophageal cancer.
D'Journo XB, Michelet P, Papazian L, Reynaud-Gaubert M , Doddoli C, Giudicelli R, 
Fuentes PA, Thomas PA.
OBJECTIVE: To evaluate the clinical relevance of pr eoperative airway colonization in 
patients undergoing oesophagectomy for cancer after a neoadjuvant chemoradiotherapy.
METHODS: From 1998 to 2005, 117 patients received neoadjuvant chemoradiotherapy
for advanced stage oesophageal cancer. Among them, 45 non-randomised patients
underwent a bronchoscopic bronchoalveolar lavage (BAL group) prior to surgery to 
assess airways colonisation. The remaining patients  (n=72) constituted the
control group. 

RESULTS: Thirteen of the 45 BAL patients (28%) had a preoperative bronchial
colonisation by either potentially pathogenic micro- organisms (PPMs) (n=7, 16%)
or non - potentially pathogenic micro - organisms (n=6, 13%). Cytomegalovirus (CMV)or non - potentially pathogenic micro - organisms (n=6, 13%). Cytomegalovirus (CMV)
was cultured from BAL in four patients. Pre-emptive  therapy was administrated in 
seven patients: four antiviral and three antibiotic  prophylaxes. Postoperatively,14 
patients (19%) developed acute respiratory distress  syndrome (ARDS) in the control 
group and three (7%) in the BAL group (p=0.064). The cause of ARDS was attributed to 
CMV pneumonia in six control group patients on the basis of the r esults of open lung 
biopsies (n=3) or BAL cultures (n=3) versus none of  the BAL group patients (p=0.08). 
Timing for extubation was shorter in the BAL group (mean 13+/-3 h) as compared with 
the control group (mean 19.5+/-14 h; p=0.039).
In-hospital mortality was not significantly lower i n BAL group patients when
compared to that of control group patients (8% vs 12 .5%).
CONCLUSIONS: Airway colonisation by PPMs after neoad juvant therapy is suggested
as a possible cause of postoperative ARDS after oes ophagectomy. Pre-emptive
treatment of bacterial and viral (CMV) colonisation seems an effective option to 
prevent postoperative pneumonia.



Br J Surg. 2006
Impact of preoperative radiochemotherapy on postoper ative course and survival in 
patients with locally advanced squamous cell oesopha geal carcinoma.
Mariette C, Piessen G, Lamblin A, Mirabel X, Adenis A,  Triboulet JP.

BACKGROUND: The aim of this study was to determine the effect of neoadjuvant
radiochemotherapy (RCT) on postoperative complicatio ns and survival after surgery 
for locally advanced oesophageal squamous cell carcin oma.

METHODS: Postoperative course and survival were compared in 144 patients who had 
neoadjuvant RCT and 80 control patients who had surg ery alone for locally
advanced oesophageal squamous cell carcinoma (radiological stage T3, N0 or N1,
M0).M0).
RESULTS: The two groups were comparable in terms of  American Society of
Anesthesiologists grade, age, sex, weight loss, tum our location, presence of
lymph node metastasis and surgical approach. Postop erative mortality rates were
6.3 and 9 per cent (P=0.481), with morbidity rates of 40.3 and 41 percent
(P=0.887) in the RCT and control group respectively . Complete resection (R0)
rates were 74.3 and 48 percent respectively (P<0.00 1). Significant downstaging
was observed in the RCT group (P<0.001), with 16.0 percent of patients having a
complete pathological response. Median survival was  29 versus 15 months, and the 
5-year survival rate 37 versus 17 percent (P=0.002)  in RCT and control groups
respectively.
CONCLUSION: Neoadjuvant RCT significantly enhanced R 0 resection and survival
rates in patients with stage T3 oesophageal squamous cell carcinoma, with no
increase in postoperative mortality and morbidity r ates.



Ann Thorac Surg. 2011
Morbidity and mortality after esophagectomy followin g neoadjuvant chemoradiation.
Merritt RE, Whyte RI, D'Arcy NT, Hoang CD, Shrager J B.
BACKGROUND: Neoadjuvant chemoradiation (CRT) is an ac cepted treatment for locally 
advanced esophageal carcinoma. A survival benefit h as not been definitively 
established, and there is concern that chemoradiati on may increase postoperative 
morbidity and mortality.
METHODS: A retrospective review was made of 138 patients treated for esophageal
carcinoma between January 1999 and December 2009. Fifty-four patients who
underwent CRT followed by esophagectomy were compare d with 84 patients who
underwent esophagectomy alone.

RESULTS: The chemoradiation and esophagectomy alone c ohorts were well matched on 
all preoperative variables. There was a higher perc entage of Ivor Lewis
procedures in the esophagectomy alone cohort (82.0%)  compared with the CRT cohort 
(59.3%; p = 0.006). Thirty - five percent of the CRT group underwent transhiatal(59.3%; p = 0.006). Thirty - five percent of the CRT group underwent transhiatal
esophagectomy. Thirty-day mortality was 6.0% (5 of 84) in the esophagectomy alone 
cohort compared with 1.9% (1 of 54) in the CRT coho rt (p = 0.5). Similarly, mean 
intensive care unit stay (4.7 versus 6.5 days; p = 0.5), ventilator time (2.4 versus 
4.2 days; p = 0.5), and length of stay (13.5 versus  17 days; p = 0.2) did not differ 
significantly between the groups. The overall major complication rates were similar 
in the CRT and esophagectomy alone cohorts: 57.4% ve rsus 56% (p =0.98) . Multivariate 
analysis determined that coronary artery disease (p = 0.01;odds ratio 3.5) and 
transthoracic esophagectomy (p = 0.05; odds ratio 1.4) were predictive of 
development of postoperative complications . Only cervical anastomotic location (p = 
0.04; odds ratio 3.0) was predictive of anastomotic leak on multivariate analysis.

CONCLUSIONS: Neoadjuvant chemoradiation does not appe ar to increase postoperative 
morbidity or mortality after esophagectomy. Major p ostoperative complications are 
associated with the transthoracic approach and preop erative coronary artery disease.



Int J Cardiovasc Imaging. 2009
The clinical implications of myocardial perfusion a bnormalities in patients with 
esophageal or lung cancer after chemoradiation thera py.
Gayed I, Gohar S, Liao Z, McAleer M, Bassett R, Yusuf SW.
PURPOSE: This study aims to identify the clinical i mplications of myocardial
perfusion defects after chemoradiation therapy (CRT)  in patients with esophageal 
and lung cancer.
METHODS: We retrospectively compared myocardial perfusion imaging (MPI ) results
before and after CRT in 16 patients with esophageal  cancer and 24 patients with
lung cancer. 
RESULTS: Eleven females and twenty nine males at a mean age of 66.7 years were
included. Five patients (31%) with esophageal cancer and seve n patients (29%)
with lung cancer developed myocardial ischemia in t he RT field at mean intervals 
of 7.0 and 8.4 months after RT. The patients were followed-up for mean intervals 
of 15 and 23 months in the esophageal and lung canc er groups, respectively. Seven 
patients in each of the esophageal (44%) and lung ( 29%) cancer patients (P = 0.5) patients in each of the esophageal (44%) and lung ( 29%) cancer patients (P = 0.5) 
developed cardiac complications of which one patien t with esophageal cancer died of 
complete heart block. Six out of the fourteen patie nts (43%) with cardiac 
complication had new ischemia on MPI after CRT of w hich only one developed angina. 
The remaining eight patients with cardiac complicat ions had normal MPI results. MPI 
result was not a statistically significant predicto r of future cardiac complications 
after CRT. A history of congestive heart failure (CHF) (P =0.003 ) or arrhythmia (P = 
0.003) is a significant predictor of cardiac morbidity after CRT in univariate
analysis but marginal predictors when multivariate analysis was performed (P = 0.06 
and 0.06 for CHF and arrhythmia, respectively).

CONCLUSIONS: Cardiac complications after CRT are more common in esophageal than
lung cancer patients but the difference is not stat istically significant. MPI
abnormalities are frequently seen after CRT but are  not predictive of future
cardiac complications. A history of arrhythmia or C HF is significantly associated
with cardiac complications after CRT.



J Surg Res. 2009
Correlations between neoadjuvant treatment, anemia, and perioperative
complications in patients undergoing esophagectomy f or cancer.
Melis M, McLoughlin JM, Dean EM, Siegel EM, Weber JM,  Shah N, Kelley ST, Karl RC.
INTRODUCTION: The influence of preoperative hemoglo bin levels on outcomes of
patients undergoing esophagectomy for cancer is not clearly defined. 
METHODS: From a retrospective esophageal database, 413 patie nts were identified . 
The independent association of anemia, blood transf usion, and
combined modality treatment on risk of postoperativ e complications were examined 
using multiple logistic regression.
RESULTS: Overall 197 (47.6%) patients were
preoperatively found to be anemic, and those who ha d received combined modality
treatment were more likely to be anemic (60.6% vers us 30.7%, P < 0.001). Anemic
patients required more blood transfusions than non anemic patients (46.7% versus
29.6%, P < 0.001). Seventy-five percent of patients  who required transfusion
during the hospital stay had received combined moda lity treatment (P = 0.01).during the hospital stay had received combined moda lity treatment (P = 0.01).
Combined modality treatment and anemia were not ass ociated with increased risk of 
complications. Patients with any perioperative complication and sur gical site
infections were more likely to have received blood transfusion compared to
patients without complications (OR = 1.73; 95% CI 1 .04-2.87 and OR = 2.98; 95% CI 
1.04-8.55; respectively).
CONCLUSIONS: Overall, we determined that administra tion of neoadjuvant treatment 
to esophageal cancer patients was not associated wi th an increased rate of
perioperative complications. Preoperative anemia did not predict worsened
short-term outcomes, but increased the chances of r ed blood cell transfusion,
which were significantly associated with higher ove rall complications and
increased risk of surgical site infections . These data confirm previous studies
that allogenic red blood cell transfusions are indep endent risk factors for
increased morbidity and mortality and should be min imized during surgery for
esophageal cancer.



J Thorac Oncol. 2009
Induction chemoradiotherapy increases pleural and pe ricardial complications after 
esophagectomy for cancer.
Murthy SC, Rozas MS, Adelstein DJ, Mason DP, Calhoun R, Rybicki LA, Feng J,
Blackstone EH, Rice TW.

METHODS: Between March 1987 and November 2001, 291 patients with clinical stage > or 
= IIA esophageal cancer underwent esophagectomy ; 106 received induction
chemoradiotherapy . A propensity score incorporating clinical stage a nd
histopathology was used to identify 100 matched pai rs of induction
chemoradiotherapy and surgery-only patients. Among t hese, occurrence of pleural
effusion, pericardial effusion, and pericarditis was  ascertained by follow-up.
Time-related occurrence, risk factors, and associat ion with survival were
assessed by repeated - events analyses.assessed by repeated - events analyses.
RESULTS: During follow-up, 61 induction chemoradiot herapy patients experienced at 
least one pleural or pericardial complication, as d id 46 propensity-matched
surgery-only patients. Most occurred within 1 year,  with 1-year freedom from
occurrence only 34% after induction chemoradiothera py and 59% after surgery only 
(p = 0.02). Risk of pleural effusion was nearly twice as great (hazard ratio 1.7,p = 
0.0004) and pericardial complications 5 times great er (hazard ratio 5.3, p = 0.0005) 
after induction chemoradiotherapy than after surgery  alone. Complications after 
induction chemoradiotherapy required intervention so mewhat more frequently (58% 
versus 47%, p = 0.18), although they did not dimini sh subsequent survival (p > 0.8).
CONCLUSIONS: Benign pleural and pericardial complic ations occur surprisingly
frequently after esophagectomy, particularly when i nduction chemoradiotherapy is 
employed. This must be factored into discussions of  morbidity for multimodality
treatment strategies for locally advanced esophagea l cancer and should be
considered distinct from acute toxicity of inductio n chemoradiotherapy reported.



Ann Thorac Surg. 2012
Does the timing of esophagectomy after chemoradiatio n affect outcome?
Kim JY, Correa AM, Vaporciyan AA, Roth JA, Mehran RJ,  Walsh GL, Rice DC, Ajani
JA, Maru DM, Bhutani MS, Welsh J, Marom EM, Swisher SG , Hofstetter WL.
BACKGROUND: After neoadjuvant chemoradiation (CXRT) for esophageal cancer,
surgery has traditionally been recommended to be performed within 8 weeks .
However, surgery is often delayed for various reaso ns. The optimal timing of 
esophagectomy after CXRT is unknown.

METHODS: From a prospective database, we analyzed 266 patien ts with resected
esophageal cancer who were treated with neoadjuvant CXRT from 2002 to 2008.
Salvage resections were excluded from this analysis . We compared patients who had 
surgery within 8 weeks of CXRT and those who had su rgery after 8 weeks . We used 
multivariable analysis to determine whether increas ed interval between
chemoradiation and surgery was independently associated with perioperativechemoradiation and surgery was independently associated with perioperative
complication, pathologic response, or overall survi val.

RESULTS: One hundred fifty patients were resected wi thin 8 weeks and 116 were
resected greater than 8 weeks after completing CXRT.  Mean length of operation,
intraoperative blood loss, anastomotic leak rate, and  perioperative complication 
rate were similar for the two groups . Pathologic complete response rate and
overall survival were also similar for the two grou ps (p=not significant). In
multivariable analysis, timing of surgery was not a n independent predictor of
perioperative complication, pathologic complete resp onse, or overall survival.

CONCLUSIONS: The timing of esophagectomy after neoad juvant CXRT is not associated 
with perioperative complication, pathologic response , or overall survival. It may be 
reasonable to delay esophagectomy beyond 8 weeks for  patients who have not yet 
recovered from chemoradiation.



World J Surg. 2010
Factors influencing the long-term survival in patie nts with esophageal cancer who 
underwent esophagectomy after chemoradiotherapy.
Takeuchi H, Saikawa Y, Oyama T, Ozawa S, Suda K, Wada N, Takahashi T, Nakamura 
R,Shigematsu N, Ando N, Kitajima M, Kitagawa Y.

BACKGROUND: salvage esophagectomy is a highly invasive procedure with various 
postoperative complications compared to planned eso phagectomy after 
neoadjuvant chemoradiotherapy (CRT). 

METHODS: For the present study we reviewed the surg ical procedures, postoperative 
complications, and the prognosis of 65 consecutive patients with thoracic ESCC who 
underwent esophagectomy after neoadjuvant (neoadjuvan t group: n = 40) or definitive 
(salvage group: n = 25) CRT.

RESULTS: Most patients underwent right - transthoracic extended esophagectomy andRESULTS: Most patients underwent right - transthoracic extended esophagectomy and
reconstruction using gastric conduit by way of subc utaneous route with left
cervical anastomosis. The incidence of postoperative pneumonia was found to be
higher in the salvage group than in the neoadjuvant group . In both groups, the
survival of patients with R0 resection was signific antly better than those with
R1/R2 resection. Moreover, in the salvage group, the postoperative survival ra te 
of patients with pneumonia or bacteremia/sepsis was  significantly lower than that 
for patients who did not suffer the same complicati ons. In the neoadjuvant group,R0 
resection was selected to be the only independent p rognostic factor in
univariate and multivariate analysis. In contrast, in the salvage group, R0
resection and bacteremia/sepsis remained significan t and were independent of the 
other factors in multivariate analysis.

CONCLUSIONS: This study reveals that postoperative morbidity aff ects not only the 
perioperative mortality but also the long-term survi val of patients with ESCC who 
undergo salvage esophagectomy after definitive CRT.



J Surg Oncol. 2009
Salvage esophagectomy after definitive chemoradiothe rapy for thoracic esophageal 
cancer.
Miyata H, Yamasaki M, Takiguchi S, Nakajima K, Fujiw ara Y, Nishida T, Mori M,
Doki Y.

BACKGROUND AND OBJECTIVES: the role of salvage esop hagectomy has not
been fully evaluated. The aim of this study was to compare the outcome of salvage 
esophagectomy after high-dose definitive CRT with ne oadjuvant CRT.

METHODS: From 1994 to 2007, 33 patients with thoracic esophageal cancer underwe nt 
salvage esophagectomy after definitive CRT, and 115 patients underwent
neoadjuvant CRT followed by surgery.

RESULTS: The postoperative mortality rate in the salvage group ( 12%) was higherRESULTS: The postoperative mortality rate in the salvage group ( 12%) was higher
than in the neoadjuvant group (3.6%, P = 0.059). The rates of postoperative
complications were significantly higher in the salv age group than in neoadjuvant
group : Anastomotic leakage (39% vs. 22%, respectively, P = 0.049), bleeding (15% 
vs. 1.7%, respectively, P = 0.002), cardiovascular complications (24% vs. 5.4%,
respectively, P = 0.001). Univariate analysis showed  that pretherapy T stage,
pretherapy lymph node status, pathological T stage, and operative curability were 
significant prognostic factors affecting survival o f patients who underwent
salvage esophagectomy. In particular, patients with cT3-T4 tumors or cN1 tumors
before definitive CRT showed worse prognosis after salvage esophagectomy.

CONCLUSIONS: Salvage esophagectomy after high-dose definitive CRT was associated 
with higher postoperative mortality and morbidity r ates compared with neoadjuvant
CRT. Only selected patients can be rescued by salvage esophagectomy.



J Thorac Cardiovasc Surg. 2009
Predictors of major morbidity and mortality after e sophagectomy for esophageal
cancer: a Society of Thoracic Surgeons General Thor acic Surgery Database risk
adjustment model.
Wright CD, Kucharczuk JC, O'Brien SM, Grab JD, Allen  MS; Society of Thoracic
Surgeons General Thoracic Surgery Database.

METHODS: The Society of Thoracic Surgeons General T horacic Database was queried
for all patients treated with esophagectomy for esop hageal cancer between January 
2002 and December 2007. 

RESULTS: There were 2315 esophagectomies performed by 73 participating c enters .
Hospital mortality was 63/2315 (2.7%). Major morbid ity (defined as reoperation
for bleeding [n = 12], anastomotic leak [n = 261], p neumonia [n = 188],
reintubation [n = 227], ventilation beyond 48 hours [n = 71], or death [n = 63]) 
occurred in 553 patients (24%). Preoperative spirometry was obtained in 923/2315 occurred in 553 patients (24%). Preoperative spirometry was obtained in 923/2315 
(40%) of patients. A forced expiratory volume in 1 second < 60% of predicted was 
associated with major morbidity (P = .0044). Important predictors of major
morbidity are : age 75 versus 55 (P = .005), black race (P = .08) , congestive
heart failure (P = .015), coronary artery disease ( P = .017), peripheral vascular 
disease (P = .009), hypertension (P = .029), insuli n-dependent diabetes (P = .009), 
American Society of Anesthesiology rating (P = .001 ), smoking status (P =.022), and 
steroid use (P = .026). A strong volume performance  relationship was not observed 
for the composite measure of morbidity and mortalit y in this patient cohort.

CONCLUSIONS: Thoracic surgeons participating in the Society of Thoracic Surgeons 
General Thoracic Database perform esophagectomy with a low mortality . We
identified important predictors of major morbidity and mortality after
esophagectomy for esophageal cancer. Volume alone is  an inadequate proxy for
quality assessment after esophagectomy.



Morbidità-mortalità perioperatoria

• DLCO

• “timing” chirurgia dopo terapia preoperatoria• “timing” chirurgia dopo terapia preoperatoria

• Colonizzazione tracheo-bronchiale

• Anemia 

• Età ???



Morbidità-mortalità perioperatoria

• Benefici potenziali terapia trimodale in termini di 
controllo locale e sopravvivenza globale

• Importanza selezione paziente• Importanza selezione paziente

• Non differenze statisticamente significative in 
termini di tossicità tra terapia preoperatoria + 
chirurgia vs chirurgia da sola

• Attenzione chirurgia di salvataggio


