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INTRODuCTION
In 1946, Everett Sugarbaker wrote that ‘During 

recent years a rising operability has been reported in 
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carcinoma of the colon and rectum. There is little, if 
any, indication that this is the result of earlier diagno-
sis. Rather, it appears to be due to augmented attempts 
at the removal of growths which previously were con-
sidered inoperable’ (21). According to literature data, 
т4 colorectal adenocarcinoma is seen in 5-22% of all 
cases (6,12). That’s why the above mentioned augment-
ed attempts continue during the next several decades. 
Thus a clarified and well-substantiated aggressive ap-
proach to locally advanced T4-Colorectal tumours 

ABSTRACT

PurPose: Colorectal tumours (CrT) consisting mainly of colorectal cancer (CrC) are diagnosed some-
times at an advanced T4 stage, i. e. local involvement of neighbouring organ/organs and anatomical struc-
ture/structures. Aggressive surgical approach preceded and/or followed by neo-adjuvant/adjuvant therapy 
is advocated because of proven benefit for the patient. The aim of this study was to carry out a literature sur-
vey, on the one hand, and to analyze the cases from the authors’ institutional experience, on the other hand, 
in an attempt to submit for consideration the milestones of the multivisceral en-block resections in cases of 
locally advanced CrTs, i.e. to describe the specific surgical approaches depending on different tumour loca-
tion and peritumoural involvement of adjacent structures and organs. 

MATerIAl ANd MeTHods: A retrospective analysis of 154 cases of CrT was performed, all of them op-
erated in the Clinic of liver, Biliary, Pancreatic and General surgery, Tokuda Hospital of sofia, from Janu-
ary 1, 2007 to March 31, 2013. All the patients were diagnosed in an advanced T4-stage and received multiv-
isceral en-bloc resections. Three main groups of methods that had been used were analyzed: 1) preoperative 
diagnosis, giving a hint of multivisceral en-bloc resection; 2) intraoperative assessment - gross tumour ap-
pearance, frozen sections (?), final histological examinations, and 3) surgical methods. 

resulTs: early morbidity and mortality rates were 22,6% and 5,8%, respectively, without any significant 
difference when compared with ‘simple’ colon and rectum resections and with literature data available.

CoNClusIoN: Multivisceral en-bloc resection for CrCs has been performed in more than 10% of the cases. 
It benefits the long-term prognosis. Tumour location and number of resected organs are essential character-
istics of these procedures and they are independently associated with the quantity of intraoperative blood 
loss, higher early morbidity rates and more frequent local recurrence. 
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(CRT) consisting mainly of colorectal cancer (CRC) as 
well as large intestine neuroendocrine tumours (NET) 
and GIST (although the latter are rare) is advocated. It 
is mainly based on the biological behaviour of theses 
tumours which is sufficiently although not definitive-
ly investigated yet. Nowadays CRTs are considered fa-
vourable for an aggressive surgical approach preced-
ed and/or followed by neo-adjuvant/adjuvant therapy 
with quite satisfactory long-term results (13,21).

Terminology and definitions
A multivisceral en-bloc resection is defined as 

en-bloc removal of any organ/organs or structure/
structures to which the primary tumour is adjacent 
(13). The indications for such procedures are prima-
ry as well as recurrent CRTs.  Emergency treatment is 
the one when a colorectal resection is done within 24 
hours of patient’s admission. Removal of unattached 
organs such as liver resection for hepatic metastases, 
cholecystectomy for symptomatic gallbladder disease, 
splenic resection for iatrogenic injury, or resection of 
synchronous tumours should not be considered as a 
multivisceral resection for the purpose of this paper.

The aim of this study was to carry out a literature 
survey, on the one hand, and to analyze the cases from 
the authors’ institutional experience, on the other 
hand, in an attempt to submit for consideration the 
milestones of the multivisceral en-block resections in 
cases of locally advanced CRTs, i.e. to describe the 
specific surgical approaches depending on different 
tumour location and peritumoural involvement of 
adjacent structures and organs.

MATERIAL AND METHODS
A retrospective analysis of 154 cases of CRT was 

performed, all of them operated in the Clinic of Liv-
er, Biliary, Pancreatic and General Surgery, Tokuda 
Hospital of Sofia, from January 1, 2007 to March 31, 
2013. All the patients were diagnosed in an advanced 
T4-stage and received multivisceral en-bloc resec-
tions. The patients with palliative procedures were 
excluded from the analysis. However, the aim of this 
paper was not to study our early and late postopera-
tive results because that was the objective of another 
paper of ours. This particular paper was focused on 
giving a light to problematic ‘technical’ steps in mak-
ing decisions during surgery and fulfilling them. 

Three main groups of methods that had been 
used were analyzed: 1) preoperative diagnosis, giving 

a hint of multivisceral en-bloc resection; 2) intraop-
erative assessment - gross tumour appearance, fro-
zen sections (?), final histological examinations, and 
3) surgical methods.

Location of T4 CRT
The location of an advanced CRT is specific 

for invading adjacent structures thus it is essential 
for the preoperative assessment and intraoperative 
choice of the volume of en-bloc resections. Thirty-six 
patients (23,37%) had tumours in the supramesocolic 
part of the colon (hepatic flexure, transverse colon 
and left flexure) and the rest 118 ones (76,63%) had 
tumours affecting the inframesocolic parts (ascend-
ing, descending and sigmoid colon and rectum). Ap-
proximately similar site incidence was found by other 
authors (13) in their series of 201 cases (Fig. 1). 

Preoperative assessment
Imaging studies such as CT-scan and MRI 

are essential in order to determine local tumour 
infiltration. They should be routinely performed for 
CRC and aree as much informative for T4 CRC as 
lower endoscopy added by endosonography (13).

Intraoperative assessment
At laparotomy, the final decision for multivisceral 

en-bloc resection has to be made (13). That’s why the 
accuracy of intraoperative assessment of potential 
curative procedure is of great importance. In most 
patients the intraoperative assessment is confirmed by 
postoperative pathohistologic evaluation and staging. 

fig. 1. crc location in multivisceral resection (13)
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Several studies demonstrate histologically car-
cinomatous peritumoural infiltration in 40- 72,5% of 
patients who have undergone multivisceral resections 
(3,6,13,16,18). In a German series, the pathohistologic 
examination detected tumour infiltration in 116 out 
of 341 resected organs (34%) (13). In the same study, 
clear margins were found in 17% of cases in which the 
surgeon had considered incomplete tumour resection. 
The explanation of these data was the so-called ‘per-
itumoural inflammatory changes and inflammatory 
adhesions to adjacent organs’. So the ‘large intestine 
dissection approach’ from adherent organs was cre-
ated as an alternative to the more traumatic and risky 
en-bloc resection (15). However, this procedure was 
not justified by practice because of its relatively high 
recurrence rate and unsatisfactory 5-year survival 
rate of 26 and 30%, respectively (15). Twenty-five years 
ago, local recurrence rates were shown to be signif-
icantly higher when adherent organs were separated 
from the tumour than cases of en-bloc removals (69 
versus 18%) (10). An inadvertent dissection or any 
rupture of the tumour influenced the 5-year survival 
rate - just the poor 17%, compared with 49% after 
complete en bloc resection (3,5). This was confirmed 
in a subsequent study by the German Colorectal 
Cancer Study Group, when intraoperative tumour 
cell dissemination resulted in a 5-year survival rate of 
19% and 21% for colon and rectal cancer, respectively, 
even if the tumour could be completely resected, in 
contrast to a 5-year survival rate of 49% to 53%, re-
spectively, if spillage was avoided by en bloc resection 
(8). Frozen section to identify local infiltration was 
not helpful in this situation (10). In the same sense, 
many authors cast aside intraoperative frozen section 
to determine the extent of resection in order to avoid 
tumour contamination (13). All these facts rather con-
firmed than denied the aggressive surgical approach. 
The intraoperative assessment should rarely be used 
to exclude a patient from multivisceral resection with 
curative intent and every effort should be made to 
resect macroscopically invasive tumours completely. 

Surgical methods and differentiated approach 
to T4 CRT

The organs and structures most frequently in-
volved by a T4 CRT are the front abdominal wall (in 
31%), the small intestine (in 29%) (Fig. 2) and the 
urinary bladder (in 24% of the patients) (13). Less of-

ten, a supramesocolic cancer (i.e. cancer of the right 
flexure, the transverse colon and the left flexure) in-
filtrates the liver, the gallbladder, the duodenum, the 
pancreas, the major gastric curvature and the spleen 
while ascending and descending colon cancer might 
invade the ureters and/or the kidneys. Five percent of 
low rectal masses advance with adherence to the va-
gina, uterus and prostate gland (3).    

Case reports
A case of a 51-year old woman with a T4 trans-

verse colon cancer was demonstrated on Fig. 3. She 
had a 14-month history of extreme body weight loss, 
pain in the upper abdomen, diarrhea, oral smell, epi-
sodes of nausea and vomiting. Fibrocolonoscopy re-
vealed a mass of the transverse colon and a gastro-
colic fistula confirmed by the intraoperative assess-
ment. The superior mesenteric vein (SMV) was also 
infiltrated on 2 cm stretch by conglomerated lymph 
node metastases (a supplementary intraoperative 
finding without preoperative evidences). The pro-
cedure included multivisceral en-bloc resection, i. e. 
extended right hemicolectomy + distal gastrectomy 
+ resection of the SMV and lymph node dissection. 
No complications were registered in the postopera-
tive period and during the 16-month follow-up. Until 
now, the patient is free of disease.   

A case of a 76-year old man was demonstrated 
on Fig. 4. A malignant growth of the hepatic colonic 
flexure had caused infiltration of the visceral surface 
of segment VI of the liver, the gallbladder and the de-
scending duodenum. The diagnosis was established 

fig. 2. A specimen of ascending colon cancer infiltrating 
the terminal ileum approximately 30 cm proximally to 

the ileocecal valve
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by fibrogastroscopy, fibrocolonoscopy and CT-scan. 
The en-bloc resection included no-touch technique 
extended right hemicolectomy (followed by side-to-
side ileotransversostomy), atypical resection of seg-
ment VI, cholecystectomy, distal gastric resection 
(followed by gastrojejunal anastomosis), resection of 
superior and descending duodenum and the anteri-
or surface of the head of the pancreas. Vater’s papilla 
was preserved by insertion of transcystic drainage as 
a guiding point during the duodenal resection.  

The left half of the transverse colon and the left 
flexure tend to infiltrate the major gastric curvature, 
the body and the tail of the pancreas, the spleen and, 
sometimes, the left diaphragm. Fig. 5 and 6 demon-
strated such cases of ours.  

Early postoperative results  
Morbidity rates vary significantly in different 

series and the figures mainly depend on two fac-
tors - primary tumour location, i.e. the characteris-
tics of the removal of adjacent organs and the time 
of surgery (elective versus emergency procedures) 
(1,13,16). According to literature data, the patients 

with en-bloc multivisceral resections for colon can-
cer present less frequently with postoperative com-
plications (28%) than those with en-bloc removals of 
rectal cancer (45%) (13). The postoperative compli-
cation rate was also greater after emergency opera-
tions (59%) compared with elective multivisceral re-
sections (29%) (13). However, the postoperative com-
plication rates of potentially curative and palliative 
operations were not significantly different (32% ver-
sus 34%). No significant differences in the morbidity 
rates after en-bloc resections compared with ‘simple’ 
colon or rectal resections were reported in studies 
dated in the 1990’s (11,15,19) while later papers dem-
onstrated significantly higher complication rates af-
ter multivisceral resections (between 33% and 50%) 
than plain colon or rectal resections (1,13,16).   

The early mortality rate after multivisceral en-
bloc resections ranges widely - from 0,0% to 12,0% 
(4,7,13,14,16). The most common specific (surgical) 
death causes include septic complications, bleeding 
and anastomotic leakage. Concomitant diseases such 
as cardiac, vascular, pulmonary and cerebral disor-
ders cause fatal outcome in approximately half of the 

fig. 3. A case of transverse colon cancer infiltrating the major gastric curvature (a) and forming a gastro-colic fistula (b); 
infiltration of the SMV by lymph node metastases (c)

fig. 4. A case of hepatic flexure colon cancer infiltrating segment Vi of the liver (a), the duodenum (b) where inserted 
transcystic drainage is seen; gastric stump and gastro-jejunal anastomosis (c)

a. c. b.

a. b. c. 
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cases. The death rate among colon cancer patients is 
higher than that among rectal cancer ones (9,4% ver-
sus 3,2%). Emergency surgery is explicably followed 
by higher mortality rate compared with elective sur-
gery (22,0% versus 5,2%) (4,7,13,14,16). 

In our series, the early morbidity and mortality 
rates are 22,6% and 5,8%, respectively, without any 
significant difference compared with ‘simple’ colon 
and rectum resections and with literature data.

RESuLTS
They were 113 males (45,2%) and 137 females 

(54,8%). Mean patients’ age was 64 years and 
6 months. Those aged 51-80 years were most 
commonly affected with a peak in the group of 
1-70 years. Symptoms were determined by the 
location of the process and the type of the developed 
complication of the disease. The distribution 
according to the type of complication of colonic 

diverticulosis in patients who underwent surgery was 
shown in Fig. 1.

Colonic diverticular disease complicated with 
perforation was observed in 31 patients (three with 
feculent peritonitis, 23 with total purulent peritonitis 
and five with local purulent peritonitis). In 28 cases, 
perforated diverticulitis was located in the left colon. 
Fistulizing disease was found out in five patients, i.e. 
colovesical fistula in three and colocutaneous fistula 
in two patients. Bleeding from colonic diverticula was 
deetcted in 21 patients. The conservative therapy was 
unsuccessful and surgery was required in one case only. 
Bowel obstruction requiring surgical intervention 
occurred in two patients with colonic diverticular 
disease. The mechanical stop of the passage was a 
result from strictures formed by the expansion of 
fibrous tissue due to frequent acute attacks of the 
disease and persistent inflammation in the area. 

The types of performed surgical procedures 
were presented in Table 1. Data about the procedures 
performed in uncomplicated diverticular disease 
helped comparing the elective and emergency 
surgical strategy.

In cases with diverticular perforation limited 
resection in perforation area with subsequent suture 
and proximal stoma was applied in three patients only. 
As the involved bowel segment was not removed the 
technique was used only to reduce operative trauma in 
highly risky patients, usually with feculent peritonitis. 
Hartmann’s resection was performed in 12 patients - 
in one patient with feculent peritonitis, in 10 patients 

fig. 5. A case of left flexure crc invading the tail of the 
pancreas, major gastric curvature, spleen and the left dia-
phragm; resection margin on the gastric body is seen (lin-

ear stapler is used)

fig. 6. A case of left-half transverse colon cancer invad-
ing the body of the pancreas (a), the posterior gastric wall 
and the spleen hilum. The common hepatic artery (b) is 
dissected, lifted on a vascular holder and preserved the 

en-bloc resection

b.a.
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with total purulent peritonitis and in one patient with 
local peritonitis. Hartmann’s resection was rarely 
used in stage II by Hinchey, however, sometimes 
clinical picture and even macroscopic intraoperative 
findings mimicked neoplastic process due to the 
severe inflammatory changes. Colon resection 
with primary anastomosis was applied in eight 
patients. The possibility to resect the left colon with 
subsequent extraperitoneal transversorectostomy 
after the relevant extraperitoneal drainages was 
the main indication of its performance. Resection 
of a colon with primary anastomosis and proximal 
protective stoma was performed in nine patients 
presenting with purulent peritonitis based on 
diverticular perforation (stage III by Hinchey). In two 
cases, a loop transversostomy was performed. In the 
remaining seven cases, Vitzel’s ileostomy was carried 
out. The advantage of using it was the achievement 
of adequate protection of the anastomosis without 
necessity of subsequent reversal. The ileostomy was 
usually removed after the 12th day after the operation.

Seven of the 14 patients with performed 
colostomy (protective or part of Hartmann’s 
procedure) for diverticular perforation were re-
hospitalized for reversal. Six patients were after 
Hartmann’s resection of the colon and in one case, 
a loop protective transversostomy was carried out. 
The time between the urgent operation and reversal 
in these series ranged between two and eight months.

Because of the bleeding diverticula of the 
cecum a right hemicolectomy was performed in 
one patient. The patients with colovesical fistula 
underwent an excision of the fistula and suture of the 
urinary bladder. The treatment strategy related to 
the colon was Hartmann’s procedure in two patients 
and resection of the sigmoid colon with primary 
anastomosis in one patient. The reversal in the first 
two patients was performed three and four months 
after the first operation.

Two patients were hospitalized because of 
bowel obstruction based on colonic diverticular 
disease. one patient underwent right hemicolectomy 
and resection of the sigmoid colon while proximal 
protective Vitzel’s ileostomy was carried out in the 
second case.  

Early postoperative surgical and nonsurgical 
complications were observed in 11 operated 
patients (in 28,2% of the cases) with complicated 

diverticular disease of the colon: in seven patients 
with perforation, in one with fistula, in one with 
bleeding and in two - after the reversal. There was 
no insufficiency of anastomosis in any patient who 
underwent resection with primary anastomosis. 
As a result from the appearance of complications, 
three relaparotomies were carried out due to 
the establishment of intestinal abscesses, wound 
dehiscence or anastomositis (after the restitution of 
the passage). In two cases, primary surgery was due 
to the presence of diverticular perforation, while in 
one case, the reason was diverticular bleeding. In the 
early postoperative period, fatal outcome occurred in 
five patients presenting with diffuse peritonitis based 
on diverticular perforation. 

To identify the factors influencing the results 
in the early postoperative period, several factors 
were analyzed. The presence of leukocytosis 
(p=0,039), significant comorbidities such as 
arterial hypertension, diabetes mellitus, and 
cerebrovascular disease (p=0,014, diverticular 
perforation (p=0,04), performance of perioperative 
blood transfusions (p=0,027) and hypoproteinemia 
(p=0,001) were statistically significant. The patients 
with diverticular perforation were further divided 
into groups according to the type of established 
peritonitis - local, total purulent or feculent. The 
analysis demonstrated that the risk of development 
of postoperative complications significantly 
increased with dissemination of the process 
(p=0,009). In order to select the most appropriate 
surgical strategy in terms of emergency concerning 
to diverticular perforation, different procedures 
were compared in relation to the occurrence of 
postoperative complications and early mortality 
rate (Fig. 2). The result was statistically significant 
(p=0,041. The lowest complication rate was observed 
in patients who underwent resection with primary 
anastomosis and proximal protective stoma. The 
analysis of the early postoperative mortality rate 
showed similar results (p=0,007). 

The surgical tactic in 23 patients with acute 
diverticulitis in stage III by Hinchey was interesting. 
Postoperative complications were observed in 25% 
of the patients operated with resection and primary 
anastomosis, in 11,1% of those operated with primary 
anastomosis and applied protective stoma and in 
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40% of those treated with Hartmann’s operation. 
The number of patients with primary passage 
reconstruction without proximal protection was too 
small, and that was why the statistical analysis could 
not be accurate. So the main comparison was made 
between the cases with Hartmann’s resection and 
those with primary anastomosis and proximal stoma 
(Fig. 3). The study of these two groups in regard 
to postoperative morbidity rates demonstrated a 
statistically significant difference between them 
(p=0,05). Besides the complication rate was lower 
after the ileostomy compared to that after the loop 
transversostomy (p=0,047).

DISCuSSION
Multivisceral en-bloc resection for CRCs is per-

formed in more than 10% of cases. It benefits the 
long-term prognosis (13,16-18,22). The tendency at 
amelioration of early and late results has led to ex-
ploring the prognostic value of numerous factors.  

In general, surgery for CRC including multivis-
ceral en-bloc resection must be performed using the 
‘no-touch and isolation technique’, i.e. with primary 
ligation of the draining lymphovascular bundle. This 
warrants significantly lower recurrence rates (13).

Tumour-positive resection margins exert a nega-
tive impact on survival rates - less than 12 months (2).

Surgical expertise has also been analyzed. 
Surgeons’ experience can be classified as low or 
high depending on whether a particular surgeon 
has performed 15 or more multivisceral resections 
(9). There were no significant differences between 
‘experienced’ and other surgeons regarding the 
proportion of curative operations, intraoperative 
blood loss, postoperative complications, and long-
term survival (13). Mean intraoperative blood loss 
varied from 400 to 1,000 mL for colon cancer (mean 
of 600 mL) and from 700 to 2,300 mL (mean of 1500 
mL) for rectal cancer (13). Approximately two out of 
three patients (67,0%) required blood transfusion. 
Procedures including resection of two or more 
organs were associated with a significantly increased 
blood loss (mean of 1,200 mL) than those with a re-
section of a single organ.

Separation of adherent organs from the prima-
ry tumour and/or rupture of the tumour are proved 

as risk factors for higher recurrence and poorer 
5-year survival rates (11,20).

CONCLuSION
Multivisceral en-bloc resection for CRCs has 

been performed in more than 10% of the cases. It 
benefits the long-term prognosis. Tumour location 
and number of resected organs are essential 
characteristics of these procedures and they are 
independently associated with the quantity of 
intraoperative blood loss, higher early morbidity 
rates and more frequent local recurrence. However, 
multivisceral en-bloc resections are quite routinely 
used nowadays and warrant five-year survival rates 
of more than 50%. 
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