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Open versus laparoscopic colorectal surgery in the era of multimodality treatment of cancer

Az To compares the efficacy and safety of laparoscopic surgery (LS) and open surgery (OS). To analyze early results of
a single institution experience using adjuvant intraoperative radiation therapy (IORT) presacral boost in locally advanced
cancer.

MATERIAL OF STUDY: 264 patients with curable colorectal cancer undergoing laparoscopic (97) or open colorectal resec-
tion (167). In 41 patients (31 open and 10 laparoscopic resection) with locally advanced rectal cancer we performed
IORT. Primary endpoints were the evaluation of postoperative clinical and oncologic results.

Resurrs: Twenty (21%) patients underwent conversion from laparoscopic to open surgery. The overall morbidity rates
were 17.5% in the LS group and 20.9% in the OS group (P= 0.5). Average operative time was shorter in the OS
than in the LS series (P= 0.01). Use of parenteral narcotics was shorter in LS than in OS group (P <0.001), but
there were more stoma creations in LS group than in OS group (P= 0.001). All patients are alive ar different follow-
up periods.

Discussion: Colorectal cancer is the second leading cause of death from malignancy in the industrialized world. The
risk of local recurrence after treatment increases with tumor stage. The roles of radiochemotherapy and surgical proce-
dures have been investigated extensively in the last decades, especially in locally advanced rectal cancer.

CONCLUSIONS:  Laparoscopic techniques can be applied to colorectal malignancies without sacrificing oncologic results.
Multimodality treatment with LS and 1ORT is safe and feasible.

Key worps: Colorectal cancer, Laparoscopy, Intraoperative radiation therapy, Laparoscopic colorectal resection,
Multimodality treatment.

Introduction could benefit patients undergoing colectomy for colon

cancer was first considered in 1990. Several studies have
Minimally invasive surgery revolutionized the way oper- reported advantages of laparoscopic surgery (LS) over
ations were performed. The possibility that this approach  open surgery (OS) in the treatment of colorectal cancer,
such as a reduction in pain, more rapid recovery of bow-
el function, shorter hospital stay and better cosmetic
results'4. Nevertheless, the effectiveness and safety of the
procedure have been the subject of debate, and its use
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steeper learning curve, and a need for specialized instru-
mentation. Secondary concerns have developed, includ-
ing increased costs, questions about real improvements
in outcome, and concerns regarding safety in neoplastic
disease. Furthermore, recent reports of “fast-track” care
for open colorectal surgery has blurred the distinctions
between outcome of LS and OS because of the percep-
tion that length of postoperative stay can be reduced
with OS. The rather steep learning curve is a limit to
the application of this procedure also by experienced sur-
geons. Outcomes depend more on surgeons possessing
advanced laparoscopic skills and adhering to accepted
oncologic surgical principles in cases of malignancy, than
on the size or location of the healthcare institution 1.
However, behind the great success of laparoscopic col-
orectal surgery, there are still many questions that remain
unclear, including whether laparoscopic colorectal cancer
surgery is radical or not, seldom reported superior short-
term outcomes 2. Laparoscopic colorectal surgery is still
not considered standard treatment !3!>. Furthermore,
laparoscopic colorectal resection is associated with a sig-
nificantly higher intraoperative complication rate than
equivalent open surgery'4.

Radical surgery is the cornerstone in the management of
patients with locally advanced rectal carcinoma (LARC)
16, Incidences of local recurrences in contemporary
reports range from 15% to 45% and are a formidable
oncologic challenge, because they are associated with dis-
abling symptoms that lead to catastrophic medical out-
comes 7. During the past two decades, several attempts
have been made to improve the outcome of patients with
locally advanced rectal cancer. Preoperative chemoradio-
therapy (CRT) has also been found to improve overall
survival as compared with surgery alone.!® 1% It has been
reported to be more dose efficient than postoperative
radiotherapy and to induce a tumor downstaging effect,
which potentially improves the probability of a complete
resection and sphincter-preserving surgery indication,
with a benefit in local control promotion 2% 2!, In analy-
sis, combined treatment [CRT, radical surgery, and intra-
operative radiation therapy (IORT)] reported attractive
cancer control rates 222, In this paper, we investigated
the clinical outcomes of LS versus OS for colorectal can-
cer. We also assessed the postoperative complications in
both groups of patients and report the data even in those
patients undergoing IORT.

Patients and Methods

Between January 2005 and January 2010, patients who
underwent radical colorectal surgery for cancer in
General and Endocrine Surgery Operative Unit at
University Hospital “Agostino Gemelli” of Rome were
considered for this study. In this study, choice of the
patients for the two groups does not correlate with ran-
domized criterion selection. Casual selection in the two
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aforementioned groups was based on an arbitrary crite-
rion extraneous to surgeon evaluation. The present clin-
ical study was conducted by a single surgical group that
performed both OS and LS using the same types of
operations as well as oncologic and clinical criteria in
both arms of the study. Inclusion criteria were a clini-
cal diagnosis of colorectal adenocarcinoma (histologic
confirmation was required at surgery) and an age of at
least 18 years. A written informed consent was obtained
from all patients before the investigation. Preoperatively,
all the patients underwent colonoscopy with biopsy,
abdominal ultrasound, chest X-ray, and if necessary
abdomen and pelvis computed tomography (CT) scan,
and pelvic magnetic resonance imaging (MRI).
Exclusion criteria included metastatic disease, emergency
presentation, morbid obesity (defined as body mass index
> 35 kg/m?), a classification V physical status according
to the American Society of Anesthesiologists (ASA).
Inflammatory bowel disease, familial polyposis or preg-
nancy also precluded enrollment.

For neoadjuvant CRT and IORT, we sclected patients
with low and medium LARC (T3-4, N1-2, M0). The
patients were previously informed about the extension of
their illness and the program of the multidisciplinary
treatment. The patients selected for neoadjuvant CRT
received preoperative radiotherapy and concomitant
chemotherapy with procedures established by a treatment
protocol already published by the radiotherapists of our
hospital 2. Restaging was performed 5-9 weeks after pre-
operative treatment with CT scan, pelvic MRI and
colonoscopy. The pathologic response was established
according to the pTNM pathologic classification and by
evaluating the tumor regression grade (TRG). The TRG
was quantified, on surgical specimens, in five grades
according to the Mandard score °. Surgery was per-
formed 6-10 weeks after completion of CRT.

Preoperative preparations and surgical procedures

All patients underwent a standard preoperative protocol
included bowel preparation with polyethylene glycol
(PEG) electrolyte lavage solution performed 12 hours
before surgery. Antibiotic prophylaxis with 400 mg of
intravenous (IV) ciprofloxacin and 500 mg of IV metron-
idazole is administered 1 h before the intervention and
continued for 24 h in all patients and 48 h in the IORT
group. Antithrombotic prophylaxis with 4000 U of delta-
heparine is administered daily from a day before the
intervention and continued until discharge to home.

In both groups, we routinely practice wide oncologic resec-
tion with high legation of the vessels, extensive lym-
phadenectomy, total mesorectal excision en bloc with the
rectum for rectal cancer patients, and correct clearance of
the specimen’s margins. The types of operations performed
were: right colectomy, left colectomy, sigmoid resection,
low anterior resection, and abdominoperineal resection.
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In LS group, four 5- to 12-mm trocars are used.
Pneumoperitoneum is created with the Veress needle, and
the 30° optic is introduced with the Visiport device
(Tyco Healthcare Group, USA). All dissections and ves-
sel interruptions are performed using Ligasure Vessel
Sealing System (Tyco Healthcare Group, USA). In the
rectal resection series, the patient is placed in a
Trendelenburg position, and the uterus (in female
patients) is suspended to the anterior abdominal wall
through a transfix suture. An incision is made on the
peritoneum along the preaortic plane, and the right ili-
ac vessels are taken as reference. The inferior mesenteric
artery is interrupted. The detachment of the mesocolon
is completed from medial to lateral, while the detach-
ment of the parietocolic attachment proceeds, if neces-
sary, up to the splenic flexure. The dissection of the
mesorectum begins in the posterior face and proceeds to
the anterior face until the tumor is overcomed.

Section of the rectum is performed with one or three
hits of the EndoGIA (Tyco Healthcare Group, USA).
The proximal bowel is delivered through a small
Pfannenstiel incision of 7 cm and divided extracorpore-
ally. A 7-cm Lapdisk (HS-Hospital Service, Italy) is first

positioned to protect the abdominal wall.

Fig. 1: Intraoperative positioning of the cone through the Pfannestiel
incision in a patient already undergoing a laparoscopic anterior resection.
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Abdominoperineal resection is performed when the infe-
rior limit of cancer is less than 5 ¢cm from anal mar-
gin in the original staging. The initial operative step
is the same as previously described. As soon as dis-
section of the rectum is completed, the colon is sec-
tioned, and then the perineal phase begins. After the
specimen is removed, the operative field is prepared
for IORT. The bowel is protected with gauzes, and
the cone is introduced through the Pfannenstiel inci-
sion (Fig. 1). In abdominoperineal resection, the cone
is introduced through the perineal incision. The patient
is transferred to the radiotherapy room, and radiant
therapy is performed. The cone previously introduced
in the patient is attached to the accelerator machine
so radiotherapy can begin.

A boost of 10 Gy is delivered by electron beam on
the parietal fascia of the mesorectum. The patient then
is brought again to the operating theater. After restora-
tion of pneumoperitoneum, an intracorporeal termi-
nolateral colorectal anastomosis is performed with an
EEA stapler.

A perianastomotic aspirative drainage is left in place.
In abdominoperineal resection, a terminal colostomy is
made in the left iliac fossa. Conversion to open colec-
tomy was at the discretion of the surgeon based on
concerns regarding patient safety, technical difficulties,
or associated conditions requiring treatment by laparo-
tomy.

PERIOPERATIVE AND POSTOPERATIVE SURVEILLANCE

Demographic and operative data were obtained regard-
ing age, gender, ASA score, comorbidities, history of
previous abdominal surgery, tumor location, surgical
intervention, operative time, blood loss, proximal and
distal margin length, number of retrieved lymph nodes
and lymph node metastases, pathological differentia-
tion and clinical stage. Postoperative data included
analgesic usage, peristalsis recovery time, time until fla-
tus, time until first normal diet, postoperative dura-
tion of hospital stay and perioperative complications
were recorded. Patients enrolled in the present study
were managed postoperatively by the same group of
surgeons.

STATISTICAL ANALYSIS

Analysis were conducted with Statistics for Windows
(Statsoft, Tulsa, Okla.). The results are expressed as
means +SD; differences between the treatment groups
were compared with use of Student’s t-test, and dif-
ferences in percentages were analyzed with use of
Fisher’s exact test. All P values are two- tailed. P val-
ues of less than 0.05 were considered to indicate sta-
tistical significance.
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Results

A total of 264 patients were included in the study.
Clinical and surgical data are reported in Table I. A total
of 167 patients underwent open colorectal resection, and
97 were treated with laparoscopically assisted colorectal
resection (Table II). The procedure was converted to
open colectomy for 20 patients (two patients for urinary
tract lesion; 10 for large tumors; 6 for intraoperative
haemorrhage; 2 for small bowel injuries) assigned to
laparoscopically assisted surgery (21%).

Operating times were significantly longer in the LS group
than the OS group (189 +86.1 minutes and 138.9 +52.1
minutes, respectively, P =0.01). The extent of resection

TaBLE I - Demographic dara.

was similar in both groups; bowel margins were less than
5 cm in 6% of the patients in the OS group and 5%
in the LS group (P =0.5). Margins infiltrated by tumor
were not documented in any patients. The median num-
ber of lymph nodes examined was 9.6 +4.6 for OS group
and 9.3 4.9 for LS group (P =0.7). The nasogastric
tube was left in place for 24 h. All the patients had a
rapid bowel function recovery (3.6 £1.3 days for OS
group and 3 £1.3 days for LS group, P =0.02), and oral
intake was restored by postoperative 8.1 +1.8 days for
OS group and 7.4 +1.8 days for LS group (P =0.04).
In all patients, the duration of hospitalization was 10.7
+6.8 days in the OS group and 8.8 +3.5 days in LS
group (P = 0.09). No perioperative mortality has been

OS Group LS Group P

Number of patients 167 97 -
Age (years, mean +SD) 65.2 £10.9 62.6 8.7 0.04
Female Sex 73 (43.7%) 39 (40.2%) 0.6
Tumor site

Colon 108 (64.7%) 66 (68%) 0.5

Rectum 59 (35.3%) 31 (32%)
Type of procedure 18 (10.8%) 4 (4,1%) 0.06
Right hemicolectomy 48 (28.7%) 44 (45.4%) 0.007
Sigmoid colectomy 23 (13.8%) 10 (10.3%) 0.4
Left hemicolectomy 51 (30.5%) 29 (29.9%) 1.0
Low anterior resection 7 (4.2%) 2 (2.1%) 0.4
Abdominoperineal resection 20 (12%) 8 (8.2%) 0.4
Other
TNM Stage

I 56 (33.5%) 54 (55.7%) 0.0005

1I 49 (29.3%) 10 (10.3%) 0.0004

111 62 (37.1%) 33 (34%) 0.6
Tasie 11 - Operative results and clinical outcomes.

OS Group LS Group P

Number of patients 167 97 -
Duration (min) 138.9 +52.1 189 +86.1 0.01
Blood transfusion 44 (26.6%) 21 (21.6%) 0.4
Stoma creation 44 (26.6%)* 45 (46.4%)t 0.001
Drainage stay (days) 8.4 £3.5 6.1 £1.7 0.0001
Drainage loss (ml) 118.75 +47.5 110.15 +87.5 0.009
Number of resected lymph nodes 9.6 4.6 9.3 +4.9 0.7
Use of analgesic (days) 6.4 £2.7 4.4 £2.0 0.001
First flatus (days) 3.6 1.3 3 +1.3 0.02
Normal diet (days) 8.1 1.8 7.4 1.8 0.04
Postoperative hospital stay 10.7 +6.8 8.8 +3.9 0.09
Overall morbidity 35 (20.9%) 17 (17.5%) 0.5

* Only rectal resection. T All rectal resections and 14 sigmoid colectomies.
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TasLe 11 - Intra- and postoperative complications (the number in
parentesis represents the percentage in relation to total).

OS Group LS Group r
Anastomotic bleeding 8 (4.8%) 6 (6.2%) 0.7
Anastomotic leaks 4 (2.4%) 2 (2.1%) 1.0
Prolonged ileus 4 (2.4%) 2 (2.1%) 1.0
Intrabdominal collection 1 (0.6%) 0 1.0
Wound infection 11 (6.6%) 1 (1.0%) 0.06
Pneumonia 4 (2.4%) 2 (2.1%) 1.0
Urinary tract lesions 1 (0.6%) 3 (3.1%) 0.1
Atrial fibrillation 2 (1.2%) 1 (1.0%) 1.0

TaBLE IV - Operative results and clinical outcomes in IORT group of
patients.

OS Group LS Group P
Number of patients 31 10 -
Duration (min) 233.3 #40.9 285.2 +67.2 0.03
Blood transfusion 10 (32.3%) 2 (20%) 0.6
Stoma creation 16 (51.6%) 7 (70%) 0.4
Drainage stay (days) 7.8 +2.2 5.9 £2.5 0.05
Drainage loss (ml) 114.2 £53.0 80.8 +29.1 0.06
Number of resected lymph nodes 9.7 +4.8 8.4 2.9 0.4
Use of analgesic (days) 5 2.0 3.5 1.0 0.02
First flatus (days) 4.7 1.0 3.1 1.8 0.01
Normal diet (days) 7.8 +2.1 6.1 +1.2 0.02
Postoperative hospital stay 8.1 +2.7 10 £2.7 0.1
Overall morbidity 13 (41.9%) 4 (40%) 0.6

TABLE V - Intra- and postoperative complications in IORT group of
patients (the number in parentesis represents the percentage in relati-
on to total).

OS Group LS Group P
Anastomotic bleeding 0 2 (20%) 0.05
Anastomotic leaks 2 (6.5%) 1 (10%) 1.0
Intrabdominal collection 1 (3.2%) 0 1.0
Wound infection 6 (19.3%) 0 0.3
Pneumonia 4 (12.9%) 0 0.5
Urinary tract lesions 0 1 (10%) 0.2

observed. Postoperative complications were observed in
20.9% and 17.5% (P = 0.5) of patients in the OS and
LS groups, respectively. Data regarding intra- and post-
operative complications are reported in Table III.

In the IORT series (Table IV), conversion to open pro-
cedure was required for two patients due to urinary tract
lesion. The average operative time was significantly
longer in the laparoscopic group (285.2 +67.2 minutes
in LS group and 233.3 +40.9 minutes in OS group, P
=0.03). Blood transfusion during surgery (32.3% in OS
group and 20% in LS group, P =0.6) was higher in OS
group while stoma creation (51.6% in OS group and
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70% in LS group, P =0.4) was higher in LS group. In
LS group duration of postoperative analgesia (3.5 +1.0
days), first flatus (3.1 +1.8 days) and time of resump-
tion of normal diet (6.1 +1.2 days) were significantly
shorter than OS group (5.0 +2.0 days, P =0.02; 4.7 1.0
days, P =0.01; 7.8 £2.1 days, P =0.02, respectively).
There were non significant differences in duration of
hospital stay (8.1 +2.7 days in OS group and 10.0 +2.7
days in LS group, P =0.1), number of dissected lymph
nodes (9.7 4.8 lymph nodes in OS group and 8.4 2.9
lymph nodes in LS group, P =0.4), drainage loss (114.2
+53.0 ml in OS group and 80.8 +29.1 ml in LS group,
P =0.06) and drainage stay (7.8 +2.2 days in OS group
and 5.9 +2.5 days in LS group, P =0.05). Postoperative
complications were observed in 41.9% and 40% (P =0.6)
of patients in the OS and LS groups, respectively. Data
regarding perioperative complications in IORT series are
reported in Table V. Ileostomy closure was performed
for all the patients about 2 months after the original
intervention.

Discussion

Most trials that have evaluated LS for colorectal cancer
(many of which were nonrandomized and with small
sample sizes) have focused on short-term outcomes; typ-
ically they have shown the technique to provide better
results in terms of postoperative morbidity and other ear-
ly variables !> 2734, Recently, a number of trials have
been undertaken with longer follow-up time and larger
sample sizes. These provide a better quality of evidence
regarding the efficacy and safety of the procedure. Long-
term outcomes — overall survival, disease-free survival and
local recurrence — in patients undergoing laparoscopic
resection of colorectal cancer are as good with LS as
with OS 153235,

There has been little disagreement that the complications
of laparoscopically assisted and open colon resections are
similar, because the critical steps of the procedures are
essentially the same. Other operative factors, including
the extent of resection — specifically, the number of
lymph nodes sampled, the length of bowel and mesen-
tery resected, and the bowel margins — did not differ
significantly between patients who underwent laparo-
scopically assisted surgery and those who underwent open
colectomy. Theoretically, laparoscopy may be inferior
owing to the loss of tactile information provided by tra-
ditional surgical techniques. In practice, laparoscopy cou-
pled with solid-organ imaging offers visual capabilities
that seem to provide adequate staging information 3¢ 37
Our report confirms the benefits of LS in terms of a
decreased duration of hospitalization and decreased nar-
cotic use. However, this finding must be balanced against
21% rate of conversion to OS, the increased operative
times and the increased rate of stoma creation associat-
ed with the laparoscopic procedure. On the whole, these
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data suggest that because laparoscopically assisted colec-
tomy provides no additional risk of cancer, it is an
acceptable alternative to OS for colon cancer. However,
21% rate of conversion from LS to OS in our study is
consistent with previously reported rates. We believe that
such a high conversion rate is mainly due to the learn-
ing curve and the intraoperative findings of large size
tumors with local infiltration. In our experience, in fact,
conversion to open surgery was necessary for intraoper-
ative complications (10 cases) that we failed to deal with
laparoscopy and malignancies of considerable size with
locoregional infiltration (10 cases). Similarly we believe
that the use of ostomy, at least in part, attributable to
the learning curve. It should be emphasized, however,
that, as in open surgery, the ileostomy is mandatory in
patients with low or ultralow rectal resection with asso-
ciated IORT. Furthermore, we have noted that operat-
ing times were significantly longer in the LS group than
the OS group. However, the extent of resection and the
median number of lymph nodes examined were similar
in both groups. Postoperative complications were
observed in 20.9% and 17.5% (P = 0.5) of patients in
the OS and LS groups, respectively.

The laparoscopic approach to the surgical treatment of
operable rectal cancer does not seem to entail any onco-
logic disadvantages 3> 3*. The mortality of rectal cancer
has been decreased due to an improved surgical tech-
nique as well as interdisciplinary efforts, especially the
routine use of combined CRT in a multimodality treat-
ment strategy. Preoperative radiotherapy trials have been
conducted over many years while significant improve-
ments in staging, radiotherapy, surgical techniques and
sophistication in trial design has been occuring since the
carliest studies. Previous meta-analysis have highlighted
differences in biological effect expected from shorter low-
er dose versus longer higher dose radiotherapy regimen
22, Local control benefits were greater when using appro-
priate biological effective dose and when contemporary
radiotherapy fields are used.?? The adoption of CRT have
not provide incremental survival advantage compared
with radiotherapy alone, and did not translate into
benefits in increasing proportion of sphincter sparing
surgery. When chemotherapy is indicated, the benefits
of chemotherapy appear to be independent on the tim-
ing of when it was given 3. Selective postoperative —
with or without chemotherapy — strategy did not appear
to be as effective as a preoperative approach in improv-
ing local control although much information on the
effect of a close resection margin and the associated risk
of local recurrence with or without radiotherapy were
made available through these trials, and would likely be
crucial to guiding strategy designs 2.

Preoperative CRT improve resectability and local con-
trol, and after a median follow-up of 5 years, there is a
difference in disease-free survival and cancer-specific sur-
vival . An additional radiation boost delivered during
surgery can overcome these dose limitations. IORT inte-
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grated in the multimodality concept of CRT and resec-
tion is a feasible method to provide the necessary dose
escalation to the high-risk region without harming neigh-
boring organs 22 4. The advantages of IORT are that
the radiation dose can be applied very specifically to the
area of risk, under direct visual control, and with the
possibility of shielding or mobilizing the surrounding
dose-limiting structures out of the radiation field.
Although no randomized trials concerning IORT have
been performed, data from recent studies seem to sug-
gest that IORT may influence local control and survival
positively. In the present study, in the IORT series, con-
version to open procedure was required for two patients.
The average operative time was significantly longer in
LS. Blood transfusion during surgery was higher in OS
group while stoma creation was higher in LS group. In
LS group duration of postoperative analgesia, first flatus
and time of resumption of normal diet were significantly
shorter than OS group. There were non significant dif-
ferences in duration of hospital stay, number of dissect-
ed lymph nodes, drainage loss and drainage stay.
Postoperative complications were observed in 41.9% and
40% of patients in the OS and LS groups, respectively.

Conclusions

Outcomes in patients undergoing laparoscopic resection of
colorectal cancer are as good as with OS. The absence of
oncologic risk and the resulting marginal short-term ben-
efits counterbalance the longer operative times and greater
rates of stoma creation. The laparoscopic approach in a
multimodality treatment strategy does not seem to entail
any oncologic disadvantages. Our experience shows that
laparoscopic rectal resection with IORT is feasible and safe.

Riassunto

Diversi studi hanno riportato i vantaggi della chirurgia
laparoscopica rispetto alla chirurgia aperta nel tratta-
mento del tumore colorettale (riduzione del dolore, piu
rapido recupero della funzione intestinale, degenza ospe-
daliera pitt breve e migliori risultati estetici). L'efficacia
e la sicurezza della procedura sono tuttavia oggetto di
dibattito, e l'utilizzo della laparoscopia non & ancora dif-
fuso. Nonostante siano riportati migliori risultati a bre-
ve termine, la chirurgia laparoscopica del colon-retto non
¢ ancora considerato un trattamento standard.

La chirurgia radicale rimane la pietra miliare nel tratta-
mento di pazienti con carcinoma rettale localmente avan-
zato. Lincidenza di recidive locali varia dal 15% al 45%
e sono una sfida formidabile oncologica, perché sono
associate a sintomi disabilitanti che portano a catastrofi-
ci risultati medici. Nel corso degli ultimi due decenni,
diversi tentativi sono stati fatti per migliorare la prognosi
di pazienti con cancro rettale localmente avanzato. In
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sintesi, il trattamento combinato (chirurgia variamente
associate a trattamenti radio- e/o chemioterapici) per-
mette di ottenere interessanti tassi di controllo della
malattia. In questo lavoro, abbiamo studiato gli esiti cli-
nici dell’approccio laparoscopico rispetto al trattamento
convenzionale in pazienti affetti da cancro del colon-ret-
to. Abbiamo anche valutato le complicanze post-opera-
torie in entrambi i gruppi di pazienti e riportato i dati
anche in quelli sottoposti a radioterapia intraoperatoria.
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