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Abstract

Background This study aimed to evaluate the influence of
conversion on perioperative and short- and long-term on-
cologic outcomes in laparoscopic resection for rectal can-
cer and to compare these with those for an open control
group.

Methods The data of 276 consecutive patients who
underwent surgery for rectal cancer between 2006 and
2010 at a single institution were prospectively collected. Of
the 276 patients, 114 underwent primarily open surgery,
and 162 underwent laparoscopic surgery (on an intention-
to-treat basis). Of the 162 laparoscopic patients, 38
(23.5 %) underwent conversion to open surgery. The three
groups of patients were compared: the conversion surgery
group, the open surgery group, and the completed lapa-
roscopy surgery group.

Results The converted patients had more wound infec-
tions (18.4 vs 4.8 %, p = 0.009), but the wound infection
rate in the primarily open group also was significantly
higher than in the laparoscopic resection group
(p = 0.007). No further differences in perioperative mor-
bidity, including anastomotic leakage, were found. The
perioperative 30-day mortality rate was comparable
between all the groups (0.6 vs 2.6 vs 2.6 %, nonsignificant
difference). The oncologic parameters such as number of
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harvested lymph nodes and rate of RO resection were equal
in all the groups. The completed laparoscopy group had a
shorter hospital stay [12 vs 16 days in the primarily open
group (p = 0.02) vs 15 days in the converted group
(p = 0.03)]. The rates for survival, local recurrence (4.5 vs
3 vs 3 %), and metachronous metastasis (10.1 vs 9.3 vs
9 %) did not differ significantly between the three groups
after a period of 3 years.

Conclusion Conversion to open surgery in laparoscopic
rectal resection has no negative effect on perioperative or
long-term oncologic outcome.

Keywords Laparoscopic rectal resection - Total
mesorectal excision - Rectal cancer - Conversion

Laparoscopic operations for malignant diseases must have
proven equivalence to established conventional procedures
in terms of perioperative morbidity, practiced oncologic
surgical standards (free margins, adequate number of har-
vested nodes), and long-term oncologic outcome (survival,
local recurrence rates). Several randomized prospective
trials [6, 23-25] and three recent metaanalyses [19-21]
have suggested that laparoscopic resection for rectal cancer
is safe and oncologically adequate. Compared with open
resections, the laparoscopic approach was advantageous in
terms of blood loss, hospital length of stay, return to nor-
mal bowel function, and cosmesis [1-3].

However, there is concern that patients with operations
begun laparoscopically and then converted not only have a
worse outcome in terms of their early perioperative course
than patients who undergo conventional surgery, but also
have a poorer long-term oncologic outcome [4, 8, 10, 23].
For colorectal cancer, the data are conflicting. One study
demonstrated a negative effect of conversion on disease-
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free survival of colonic cancer patients [5]. For rectal
cancer, this has not been shown to date, but the data are
limited [6, 9].

Laparoscopic total mesorectal excision (TME) is a
challenging operation with a slow learning curve. As a
result, conversion rates reaching 38 % are reported in the
literature [7—14], showing that this group of patients is
clinically relevant. If the results after converted laparo-
scopic rectal resection are indeed significantly worse than
after conventional surgery, the focus must be centered on
reducing the conversion rate, either by more adequate
patient selection or by improvement of the surgical
technique.

Because only a few trials with a limited number of
patients have addressed this issue, the current study aimed
to evaluate the short- and long-term outcomes for patients
requiring conversion compared with those for patients who
had completed laparoscopic resection and control patients
who had primarily open resections.

Patients and methods

This study was based on a prospective database of patients
with colorectal cancer. Three groups were compared: open
surgery patients (OS), completed laparoscopic surgery
patients (LS), and converted laparoscopic surgery patients
(CON). To show that the basic patient and tumor charac-
teristics were comparable, all patients with laparoscopi-
cally begun surgery (on an intention-to-treat basis) also
were analyzed and compared with the open surgery group.

Consecutive patients with isolated rectal cancer up to
16 cm from the anal verge (measured by rectoscopy) who
underwent curative resection between January 2006 and
December 2010 at the Surgical Department of the Uni-
versity Hospital Mannheim were included in the study.

To allow valid comparisons, the inclusion criteria
specified a tumor classification of c¢T1-T3Nx, resection
with curative intent, and no distant metastases (Union
internationale contre le cancer 1-3). To rule out a potential
bias, the study excluded T4 carcinomas because these
tumors usually are managed with an open technique. Only
patients who met the inclusion criteria for a laparoscopic
resection were included in the study.

Laparoscopic rectal resection was introduced to our
department in 2006. From this year on, the rate of lapa-
roscopic resections increased to the current rate exceeding
90 %. The choice of approach (laparoscopic vs conven-
tional) was determined by one of the two experienced
laparoscopic surgeons managing all the rectal cancer cases.

The preoperative investigations principally included
colonoscopy, rectoscopy with biopsies, rectal endosonog-
raphy, magnetic resonance imaging (MRI) of the pelvic
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region, abdominal sonography, chest X-ray, and tumor
markers [carcinoembryonic antigen (CEA)]. The pre-ther-
apeutic tumor stage was assessed through rectal endoson-
ography and MRI using the tumor node metastasis (TNM)
classification.

According to national guidelines, clinical stages ¢T3 and
cN+ generally were treated by neoadjuvant chemoradia-
tion. The therapeutic concept for every patient was dis-
cussed and chosen in an interdisciplinary tumor
conference.

Surgery was scheduled 6-8 weeks (median 48 days)
after the end of radiotherapy. A bowel preparation gener-
ally was performed for patients with a tumor located in the
lower two-thirds of the rectum for these patients nearly
always underwent TME with protective ileostomy.

The operating procedures were anterior rectum resection
and partial mesorectal excision (PME) (for cancer in the
upper third of the rectum), deep anterior resection and
TME (for cancer in the mid or lower rectum), or abdomi-
noperineal resection (for sphincter infiltration or sphincter
insufficiency).

All the operations were performed by one of two sur-
geons with a large experience performing laparoscopic
colorectal surgery. Open and laparoscopic surgeries were
standardized as described in the following discussion.

For the laparoscopic operation, we use four or five tro-
cars. For open resection, a lower median laparotomy is
used.

The dissection starts with identification of the inferior
mesenteric artery and vein. The artery is clipped 1 cm
distal to its origin, and the vein is clipped just below the
pancreas. Afterward, the left colonic flexure is always
mobilized up to the medial colic vessels. Dissection of the
rectum is performed in the “holy plane,” with visualization
and preservation of the hypogastric nerves, as previously
described with TME for deep tumors (<12 cm from the
anal verge) and with PME for high tumors.

After mobilization, the rectum is dissected with a linear
stapler either 5 cm distal to the tumor in PME or at the
anorectal junction in TME. The specimen is removed via
minilaparotomy in the left lower abdomen (45 cm) or via
a small Pfannenstiel incision using a wound protector.
After stapling, the anastomosis (usually side-to-end) gen-
erally is tested by anal insufflation of air. The operation
ends with placement of drainage to the anastomosis. An
ileostomy is added for patients with TME.

Conversion to open surgery was defined as the use of an
incision (median laparotomy or Pfannenstil’s incision)
larger than the minilaparotomy normally used for retrieval
of the bowel (i.e., an incision through which surgery is
performed in the abdomen). Hence, a laparoscopically
assisted resection with laparoscopic ligature of the mes-
enteric artery and mobilization of the splenic flexure
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followed by open TME via a Pfannenstiel incision was
defined as a converted operation if the operation was
planned as a completely laparoscopic operation. An oper-
ation planned to be laparoscopically assisted from the
beginning was not defined as a converted operation.
Patients with diagnostic laparoscopy only and then open
surgery were included in the open surgery group.

The postoperative course followed a standardized clinical
pathway (fast-track regimen including a peridural catheter,
fluids on day O, full nutrition on day 1). Between days 7 and
10, an endoscopy of the anastomosis was performed.

The short-term outcome was measured through periop-
erative morbidity and mortality. Morbidity was classified
according to the Clavien classification introduced in 2004
[15]. Grades 1 and 2 morbidity include complications
managed by conservative treatment (pharmaceutical drugs,
blood transfusions, parenteral nutrition). Grade 3 morbidity
involves complications treated surgically or intervention-
ally. Grade 4 morbidity includes those that lead to organ
dysfunction requiring intensive care. Grade 5 morbidity
equals death of the patient. Anastomotic leakage was
defined as any leakage seen on endoscopy or computed
tomography (CT) or during reoperation.

Data were entered into a prospective database. Follow-
up assessment was performed according to the national
guidelines for the treatment of colorectal cancer [16]. After
surgery, the patients were followed up every 6 months.

The data were collected prospectively and entered into a
database by a single person (study nurse). The Kruskal—
Wallis test and the Mann—Whitney U test were used for
qualitative data. Univariate analysis of variance (ANOVA,
one-way) with Bonferroni correction was performed for
normally distributed quantitative data. Normal distribution
was verified by the Kolmogorov—Smirnov test. For quan-
titative data, median (range) was calculated. The Kaplan—
Meier and log-rank-tests were used for evaluation of
recurrence and survival rates. Statistical significance was
determined by a p value lower than 0.05. Statistical anal-
yses were performed with SPSS 15.0, Windows version
(SPSS Inc., Chicago, IL, USA).

Results

The study included 276 consecutive patients who under-
went curative rectal resection for rectal cancer between
January 2006 and December 2010 in the surgical depart-
ment of the University Clinic Mannheim, University of
Heidelberg. Of the 276 patients, 114 had open surgery and
162 had laparoscopic surgery. In the latter group, 38
patients (23.5 %) required conversion to an open proce-
dure. Hence, 124 patients had a completely laparoscopic
resection.

For statistical calculation and comparison, three groups
were defined: the completely laparoscopic surgery group
(LS), the open surgery group (OS), and the conversion
group (CON). Additionally, an intention-to treat analysis
was performed for all patients whose surgery began lapa-
roscopically. Patients with distant metastasis or suspected
invasion of organs were excluded from the study. The
characteristics of the patients are shown in Table 1.

The group intended for laparoscopic treatment and the
OS group showed similar patient and tumor characteristics
in terms of age, body mass index (BMI), sex, and American
Society of Anesthesiology (ASA) score. Tumor stage,
tumor location, surgical procedure, and neoadjuvant ther-
apy were well balanced between the groups. However, the
patients in the converted group were older (age 69 years)
than those in the laparoscopic group (age 63 years)
(p = 0.03). The conversion and open groups showed no
significant differences with regard to their basic
characteristics.

Conversion was necessary for 23.5 % of the patients
treated laparoscopically. In 27 of these cases, a laparo-
scopically facilitated operation with addition of a Pfann-
enstiel incision then was performed (16.7 % of all cases
begun laparoscopically). A median laparotomy was nec-
essary in 11 cases (6.8 % of all the cases begun laparo-
scopically). The reasons for conversion are shown in
Table 2. Intraoperative complications (i.e., bleeding) were
rarely causes for conversion.

Between 2006 and 2010, the laparoscopy rate increased
from O to 93 %. The conversion rate decreased from 37 %
at the beginning of the study period to 13 % at the end
(p = 0.02) (Figs. 1, 2).

The postoperative mortality and morbidity rates were
similar in all the groups (Table 3). The overall mortality
rate was low (1.4 %). Two patients died of septic multi-
organ failure after anastomotic leakage. The one patient
died after pulmonary embolism, and the other patient died
after severe bleeding from a gastric ulcer. Fewer wound
infections were observed in the laparoscopic surgery group
than in the open surgery group or the converted surgery
group [4.8 % vs 14.9 (p = 0.007) vs 18.4 % (p = 0.009)].

Anastomotic leakage appeared to be higher in the con-
version group than in the other groups, but the difference
did not reach statistical significance. Half of the leakages in
all the groups were asymptomatic, detected during routine
endoscopy only on days 7-10.

The rate of reoperations due to complications did not
differ among the groups. The surgery time was shortest in
the open surgery group (p < 0.001). The converted patients
did not differ in procedure time from the patients whose
surgery was completely laparoscopic.

The patients who underwent a completely laparoscopic
operation had a significantly shorter hospital stay than the
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Table 1 Patients characteristics

Open Surgery Laparoscopy, intention to  Laparoscopy, completed  Conversion p value®
(n=114) n (%) treat (n = 162) n (%) (n=124) n (%) (n=138)n (%)
Median age (years) (range) 66 (43-87) 65 (38-91) 63 (38-88)" 69 (48-91)*" 0.03"
Median BMI (kg/mz) (range) 26.0 (17-40) 25.5 (18-41) 25.1 (18-36) 25.8 (19-41) 0.11
Sex
Males 71 (62.3) 96 (59.3) 69 (55.7) 27 (71.0) 0.21
Females 43 (37.7) 66 (40.7) 55 (44.3) 11 (29.0)
ASA score
12 93 (81.6) 140 (86.4) 110 (88.7) 31 (81.6) 0.21
34 21 (18.4) 22 (13.6) 14 (11.3) 7 (18.4)
Surgery
Anterior resection 14 (12.3) 27 (16.7) 24 (19.4) 4 (10.5) 0.72
Deep anterior resection 77 (67.5) 114 (70.4) 86 (69.3) 27 (71.1)
Abdominoperineal resection 23 (20.2) 21 (12.9) 14 (11.3) 7 (18.4)
Tumor height from anocutaneous line (cm)
0-6 45 (39.5) 60 (37.0) 40 (32.3) 20 (52.6) 0.06
6-12 48 (42.1) 60 (37.0) 49 (39.5) 11 (29.0)
12-16 21 (18.4) 42 (26.0) 35 (28.2) 7 (18.4)
Median CEA level (pg/l) (range) 1.6 (0-29) 1.8 (0-571) 1.8 (0-571) 1.9 (0-23) 0.33
Tumor stage (pTNM)
0 10 (8.8) 11 (6.8) 7(5.7) 4 (10.5) 0.87
1 14 (12.3) 23 (14.2) 18 (14.5) 5(13.2)
2 35 (30.7) 47 (29.0) 36 (29.0) 11 (29.0)
3 55 (48.2) 81 (50.0) 63 (50.8) 18 (47.3)
Neoadjuvant therapy”
None 48 (42.1) 74 (45.8) 58 (46.8) 16 (42.1) 0.73
Radiotherapy only 1 (0.9) 3(2.1) 324 0 (0)
Chemotherapy only 3 (2.6) 3(2.1) 3(2.4) 0 (0)
Chemoradiation 62 (54.4) 82 (50.0) 60 (48.4) 22 (57.9)
Adjuvant therapyb
No 47 (41.2) 61 (37.7) 46 (37.1) 15 (39.5) 0.71
Yes 49 (42.3) 82 (50.6) 62 (50.0) 16 (42.1)
Protective ileostomy®
No 17 (18.7) 35 (31.8) 43 (30.5) 8 (25.8) 0.14
Yes 74 (81.3) 75 (68.2) 98 (69.5) 23 (74.2)

BMI body mass index, ASA American Society of Anesthesiology, CEA carcinoembryonic antigen, pTNM pathologic tumor, nodes, metastases

* p values are shown for a three-group-comparison using the Kruskal-Wallis test. If this reached significance, each group was compared with
each of the other groups. Small symbols indicate the two compared values

b Missing data

¢ Only patients with anastomosis

patients in the open and converted groups [12 vs 16
(»p = 0.02) vs 15 (p = 0.03) days]. No 30-day mortalities
occurred in the laparoscopic group, compared with a 2.6 %
30-day mortality rate in the open and conversion groups. The
rate of RO resections and the number of harvested lymph
nodes did not differ between the three groups (Table 4).
The median follow-up period was 34 months (range
1-70 months). The 3-year overall survival rate for all the
patients did not differ significantly between the
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laparoscopic, open, and converted surgery groups (Fig. 3).
This was unchanged when the patients were stratified
according to tumor stage. The local recurrence rate during
the observation period was 3 % in the laparoscopic group,
4.5 % in the open group and 3 % in the converted group
(p = 0.84). No port-site metastasis occurred. No differ-
ences in occurrence of distant metachronous metastases
were found (OS 10.1 %, LS 9.3 %, CON 9 %,
p = 0.97) (Table 5).
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Table 2 Reasons for conversion (n = 38)

Discussion

Tumor size (bulky tumors) 7 (18.4) . .
Difficult pelvic dissection due to narrow male pelvis 7 (18.4) Th? study enrolled 276 patients with _reCtal cancer. Of these
Adhesions 6 (15.8) patients, 124 had complete.ly laparoscopic surgery, and 38 had to
Obesity 6 (15.8) bc% convert.ed. The conversion ra}te of 23.5 % is very comparable
Bleeding 4(105) with ratés in other pubhshed sene§ (7-38 %) [7-11]. The current
. L ) . conversion rate of 13 % in 2010 in our study compared to 37 %
Difficult pelvic dissection after radiotherapy 4 (10.5) . . .
Others 3 (7.9 in 2008 reﬁe'cts the learning ?urve of the surgeons. The rf:latlvely
low conversionrate of 16 % in 2007 probably can be attributed to
Tleus 1(2.6) . . .
patient selection because the overall rate of laparoscopic rectal
resections in that year was only 39 %.
Table 3 Perioperative morbidity and mortality
Open surgery Laparoscopy, intention Laparoscopy, completed Conversion p value®
(n=114) n (%) to treat (n = 162) n (%) (n=124) n (%) (n=138)n (%)
30-Day mortality 3(2.6) 1 (0.6) 0 1 (2.6) 0.19
Postoperative rnorbidityb 50 (43.9) 61 (37.7) 42 (33.9) 19 (50) 0.12
Grades 1-2 (minor) 30 (26.3) 38 (23.5) 26 (21) 12 (31.6) 0.36
Grades 3—5 (major) 20 (17.5) 23 (14.2) 16 (12.9) 7 (18.4) 0.54
Patients with reoperation 16 (14.1) 18 (11.1) 13 (10.5) 513.2) 0.70
Anastomotic leakage® 15 (16.5) 26 (18.4) 18 (16.4) 7 (22.6) 0.73
Therapy required 8 (8.8) 12 (8.5) 8 (7.3) 4 (12.8) 0.69
Surgical therapy 6 (6.6) 7 (5.0) 5 (4.6) 2 (6.4) 0.89
Interventional therapy 2(2.2) 5@3.5) 327 2 (6.4) 0.49
Without therapy 7(1.7) 13 (9.2) 10 (9.1) 309.7 0.84
Wound infection 17 (14.9)* 13 (8.0) 6 (4.8)"* 7 (184" 0.009%
0.007*
Sacral wound infection® 8 (34.8) 6 (28.6) 4 (28.6) 2 (28.6) 0.41
Abdominal wall abscess 1(0.9) 3(1.9) 2 (1.6) 1 (2.6) 0.72
Ileus with reoperation 1 (0.9) 5@3.1) 4 (3.2) 1 (2.6) 0.45
Ileus without reoperation 7 (6.1) 13 (8.0) 9 (7.3) 4 (10.5) 0.67
Burst abdomen 1 (0.9) 1(1.3) 0 1(2.6) 0.61
Bleeding with reoperation 3 (2.6) 2 (1.2) 2 (1.6) 0 0.56
Colonic ischemia 1(1.8) 1(1.3) 0 1(2.6) 0.24
Small bowel ischemia 1(1.8) 0 0 0 0.49
Compartment syndrome 3 (2.6) 2(1.2) 1 (0.8) 1(2.6) 0.61
lower limb, fasciotomy
Nonsurgical
Cardiac 544 5@3.1) 324 2 (5.3) 0.53
Pulmonary 6 (5.3) 4 (2.5) 2 (1.6) 2(5.3) 0.49
Urinary tract dysfunction® 0.91
None 98 (86) 139 (85.8) 106 (85.5) 33 (86.8)
Prolonged urine catheter 6 (5.3) 11 (6.8) 8 (6.5) 3(7.9)
Persistence under therapy 6 (5.3) 8 (4.9) 6 (4.8) 2 (5.3)

4 p values are shown for a three-group-comparison using the Kruskal-Wallis test. If this reached significance, each group was compared with
each of the other groups. Small symbols indicate the two compared values

® Patients with complications, Clavien classification
¢ Patients with anastomosis
Only patients with abdominoperineal resection

¢ Missing data
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Fig. 2 Absolute number of operations for rectal cancer over the years
in relation to the surgical approach

However, the majority of the conversions in our study
were to a laparoscopically assisted procedure with a larger
Pfannenstiel incision (16.7 %). Only one-third of converted

Table 4 Oncologic and perioperative outcomes

patients needed a conversion to a median laparotomy
(overall conversion rate to median laparotomy 6.8 %).
Compared with a vertical incision, the Pfannenstiel incision
has advantages such as reduced postoperative pain and
fewer incisional hernias [17].

In all recently published trials, the term “conversion”
either is defined as a midline laparotomy or unfortunately
not defined at all [6, 18, 29]. Possibly because the majority
of patients were converted to a Pfannenstiel incision and
not to a median laparotomy, the differences between the
converted and primarily open groups may not have been as
clinically evident as expected. Especially when the overall
limited number of patients in the group is taken into
account, the negative impact of a conversion may indeed
have been underestimated in our study.

Laparoscopic rectal resection for rectal carcinoma is
assumed to be comparable with open surgery in terms of
long-term oncologic outcome and has shown some
advantages in early postoperative outcome parameters
such as hospital stay and recovery [19-25] (Table 4). But
several studies have suggested that patients undergoing
laparoscopic rectal resection who require conversion to
an open procedure have increased perioperative morbidity
[4, 23]. Anastomotic leakage, as one of the major mor-
bidities after rectal cancer resection, has been identified
as a risk factor for local recurrence, and hence higher
morbidity may lead to a poorer oncologic outcome [26]
(Table 6).

Open surgery Laparoscopy, intention to treat Laparoscopy, completed Conversion p value®
(n=114) n (%) (n=162) n (%) (n=124) n (%) (n=38) n (%)
Lymph node state
N— 77 (67.5) 111 (68.5) 87 (70.2) 24 (63.2) 0.71
N+ 37 (32.5) 51 (31.5) 37 (29.8) 14 (36.8)
Harvested lymph 13 (4-25) 13.7 (3-32) 14 (4-30) 12.5 (3-32) 0.41
nodes: n (range)
Mesorectal excision
TME 100 (87.7) 134 (82.7) 100 (80.7) 34 (89.5) 0.60
PME 14 (12.3) 28 (17.3) 19 (19.3) 4 (10.5)
Rate of RO-resection
RO 111 (97.4) 160 (98.8) 123 (99.2) 37 (974) 0.53
R1 3 (2.6) 2(1.2) 1(0.8) 1 (0.6)
Hospital stay: days 16* 12.8 12+ 15F 0.02%
(range) (8-119) (6-179) (6-65) (6-179) 0.03"
Length of operation: 257 350" 345" 363* <0.001*
min (range) (166-538) (190-520) (190-478) (205-520) 0.004*
0.004*
Fast track 87 (76.3) 142 (87.7) 111 (89.5) 30 (79) 0.44

TME total mesorectal excision, PME partial mesorectal excision

* p values are shown for a three-group-comparison using the Kruskal-Wallis test. If this reached significance, each group was compared with
each of the other groups. Small symbols indicate the two compared values
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Fig. 3 Overall survival after rectal resection for rectal cancer

One study investigating colonic cancer indeed found a
decreased 5-year disease-free survival rate after conversion
[5]. But in rectal cancer, no significant differences in
oncologic quality indicators (resection margins, number of

lymph nodes) or oncologic outcomes between open, lapa-
roscopic, and converted resections have been identified to
date in the available studies. Albeit, patient numbers were
limited in these trials [6, 29].

The results of the CLASICC trial raised concern because
it showed a statistical trend toward more patients display-
ing infiltrated circumferential resection margins after lap-
aroscopic than after open rectal resection. This finding
could not be confirmed in our study because the rate of
infiltrated circumferential margins did not differ in the
three groups. The number of harvested lymph nodes also
was identical in the groups. Thus, the quality of oncologic
surgery as measured by the established quality indicators
was very comparable in the three groups. This was
reflected by the identical long-term oncologic outcome in
all the groups, with an equivalent overall survival as well
as comparable local and distant recurrence rates.

The long-term follow-up data of the CLASICC trial also
demonstrated equal oncologic recurrence and survival rates
in all groups, thereby not confirming the voiced concern
that the trend in that study toward more patients displaying
infiltrated resection margins after laparoscopic than after
open surgery indeed translates into a worse oncologic
outcome [27].

Our short-term results are well comparable with those of
a recently published retrospective study that compared
laparoscopic with open rectal resection for rectal cancer.
Of 238 patients, 36 had to undergo conversion, and no

Table 5 Rates for 3-year survival, local recurrence, and distant recurrence

Open surgery (%) Laparoscopy (%) Conversion (%) p value
3-Year survival 85 84 0.26
Local recurrence 4.5 3 0.84
Distant recurrence 10.1 0.97

Table 6 Studies on conversion after rectal cancer resection

Study Conversions/ Conversion Short-term outcome Long-term outcome Comment
patients rate (%)
Guillou et al. [23] 71/230 31 Increased CM, HS No data
Lelong et al. [8] 15/104 14.5 Increased CM, RI No data
Law [10] 12/98 12 Increased BL, HS, OT, CM No negative effect Cancer of upper/middle rectum only
Yamamoto [4] 76/1073 7.3 Increased BL, HS, OT, CM No data High % of upper rectal cancer, low
% of neoadjuvant therapy
Strohlein [9] 25/114 22 No effect on CM or HS No effect on survival/
recurrence
Agha et al. [29] 26/300 9 Increased CM No effect on survival/
recurrence
Laurent et al. [6]  36/238 15 No effect on CM or HS No effect on survival/

recurrence

CM complications, HS hospital stay, RI reintervention, BL blood loss, OT operation time
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difference in postoperative mortality or morbidity was
found, but no detailed data for the converted group is
presented [6]. This is the only hitherto published study
showing equal morbidity rates for converted and laparo-
scopically completed patients undergoing rectal resection
for rectal cancer.

A recent large study with more than 8,000 patients that
investigated conversion in laparoscopic surgery for colonic
cancer reported a similar result, showing no difference in
mortality and morbidity rates [5]. But because the two
main reasons for conversion are unexpected intraoperative
complications and their management and difficult anatomic
circumstances (obesity, adhesions, tumor size), which
resulted in the converted patient group being a negatively
selected one, the perioperative morbidity rate should be
higher. These patients cannot take advantage of the
potential benefits conferred by purely laparoscopic surgery.
The operation is more difficult, and the operation time
usually is increased.

The majority of studies in the literature examining the
outcome of converted patients after rectal resection have
indeed found a higher complication rate [4, 8, 9, 23, 29].
The CLASICC-trial demonstrated higher rates of postop-
erative mortality and morbidity among converted patients
[23], as well as a statistically nonsignificant trend toward
lower long-term survival rates among converted rectal
cancer patients [28].

A large Japanese study (995 patients, 76 conversions)
also found a substantially increased morbidity rate among
converted patients [4]. The conversion rate was low (7 %),
and the BMI was significantly higher in the converted group,
which might in part account for the higher complication rate.
A high percentage of carcinomas with favorable tumor
characteristics (tumor location in the upper rectum, high rate
of low tumor stage T1-T2, low percentage of neoadjuvant
therapy) were further limitations of this study, making the
comparison with other studies difficult.

A German study in 2008 compared 274 patients with
laparoscopic rectal resections for rectal cancer and 26
converted patients [29]. The patient and tumor character-
istics were similar to those in our study. An increased
overall complication rate after conversion was found, but
this was mainly due to a higher wound infection rate in this
group. Major complications such as anastomotic leakage
did not differ between the converted patients and those not
converted.

In our study, conversion was not associated with greater
mortality or morbidity, except with regard to the rate of
wound infections. This rate was significantly higher among
the converted patients than among the laparoscopically
treated patients. But this probably was not the result of the
conversion per se but merely the result of the open
approach, which is reflected by the finding that primarily
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open surgery compared with laparoscopic surgery also was
associated with a higher wound infection rate. This result
of our study accords well with many other studies com-
paring laparoscopic and open colorectal surgery, which
have consistently shown lower wound infection rates in the
minimally invasive group Yamamoto [30, 31].

Due to the nonrandomized character of our study, a
selection bias can obviously not be ruled out. To minimize
this, patients with advanced or metastatic disease were
excluded because these patients were more likely to
undergo conventional surgery.

In our study, the converted patients were significantly
older than the patients in the laparoscopic group. Older age
may lead to a lower threshold for conversion because the
surgeon may be more inclined to keep the procedure time
short. We could not detect a higher conversion rate for
obese patients as shown in other studies investigating
minimally invasive surgery [32, 33]. Obviously, a ran-
domized study is impossible in this setting because con-
version is not a calculable event. Consequently, potential
bias will always be an issue in studies dealing with con-
version [4, 6].

Conclusion

In conclusion, this study demonstrated that conversion in
minimally invasive rectal cancer resection does not lead to
higher rates of morbidity and mortality than for an open
control group and does not worsen the oncologic outcome.
A selection bias cannot be ruled out completely because the
patients in the two groups were not entirely comparable
(the patients in the laparoscopic group were younger and
had a lower BMI). Nevertheless, these data strongly sup-
port our view that neither a laparoscopic approach nor
conversion after a laparoscopically begun surgery is det-
rimental in terms of early postoperative and late oncologic
outcomes as long as the conversion is performed early
enough.
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