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Abstract
Background

Laparoscopic surgery with reduced port for colorectal cancer is being increasingly implemented, but its
feasibility and safety are still uncertain. This study aimed to evaluate the safety and effectiveness of
three-port laparoscopic right hemicolectomy (3-LRHC) compared to the conventional �ve-port
laparoscopic right hemicolectomy (5-LRHC) for right-sided colon cancer using propensity score matching
analysis.

Methods

A total of 311 patients diagnosed with right-sided colon adenocarcinoma underwent laparoscopic right
hemicolectomy (LRHC) in two medical centers between January 2011 and May 2021. We analyzed the
short-term outcomes, such as clinical characteristics, intraoperative and postoperative outcomes,
postoperative pain score, pathologic results and the long-term outcomes such as overall survival, disease-
free survival rate.

Results

As a result of the propensity score matching method, 108 patients in each group were similarly selected
by clinicopathological variables such as age, sex, American Society of Anesthesiologists (ASA) score, and
stage. The mean operation time except open conversion, �rst day of oral diet, �rst day of drain removal
was shorter in the 3-LRHC than in the 5-LRHC group. Thus, recovery of bowel function was found to be
faster in 3-LHRC group than in 5-LRHC group. No signi�cant differences were observed in postoperative
complication and severity, postoperative pain scale, open conversion rate. The number of harvested
lymph nodes, overall survival and disease-free survival rates between the two groups were also not
signi�cantly different.

Conclusions

Reduced 3-LRHC has advantage of shortening the hospital stay due to rapid recovery of intestinal
function and reduced pain without the need for additional instrument. There was no difference from 5-
LRHC in terms of oncological outcomes and survival rates. Therefore, 3-LRHC for right-sided colon cancer
may provide a safe and feasible alternative to conventional 5-LRHC.

Introduction
With advancements in surgical skills and instruments, minimally invasive surgery (MIS) is widely used in
surgical �elds. As laparoscopic surgery has become a standard method, reduced port laparoscopic
surgery (RPLC), single port(SILC), or robotic surgery have been proposed as alternative method.1,2 Some
papers reported on the advantages of SILC or robotic surgery, but these require additional equipment and
long operator learning time.3,4 However, the RPLC reduced the number of ports, and there was no
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difference in the principle of operation compared to the conventional method. Therefore, we analyzed the
safety and feasibility of RPLC through laparoscopic right hemicolectomy for colon cancer with 3-LRHC or
conventional 5-LRHC using the propensity score matching (PMS) method.

Material And Methods
This study is a retrospective review of prospectively collected data from the electronic medical records. A
total of 311 patients, who underwent laparoscopic right hemicolectomy for right-side colon cancer
between January 2011 and May 2021, were included in this study. Surgery was performed by �ve
colorectal surgeons in both of our medical centers.

All the patients were diagnosed histologically with adenocarcinoma in the cecum, ascending colon, and
hepatic �exure of the colon, before and after the surgery. They underwent a preoperative evaluation,
which included history taking, physical examination, blood tests including tumor marker such as serum
carcinoembryonic antigen (CEA), and abdominal and chest computed tomography (CT). Exclusion criteria
were (1) patients below 20 years of age; (2) those with non-right sided colorectal cancer; (3) those with
non-primary or metastatic cancer of right-sided colon; (4) those who had non-adenocarcinoma such as
lymphoma and sarcoma; (4) those who underwent prior chemo-radiotherapy for other cancers; and (5)
those who underwent concomitant resection of stage IV colon cancer.

Clinical parameters were patient variables, including age, sex, body mass index (BMI), American Society
of Anesthesiologists (ASA) score, underlying disease, history of abdominal surgery, and location of tumor.
The intraoperative parameters included operation time, emergent surgery, intra-abdominal adhesion, sign
of bowel obstruction, conversion to open surgery during laparoscopy, and factors of open conversion.
The postoperative parameters were compared with the day of �rst passage of �atus, day of �rst oral diet,
day of removal of intra-abdominal drainage, duration of hospital stay, and postoperative complications.
Severity of postoperative pain was assessed using the Numeric Rating Scale (NRS) score for more
objective pain assessment. Pain control was performed in all the patients with a postoperative patient-
controlled analgesia (PCA) device, except when a patient refused. Oncological evaluation included the
number of harvested lymph nodes, TNM staging, and length of the proximal and distal free margins.
Long term outcome such as overall survival rate (OS) and disease-free survival (DFS) were assessed by
dividing the patients in each group into localized and regional colon cancer.

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics version 25.0 (IBM Inc., Chicago, IL, USA).
Continuous variables were compared using the Student’s t-test, and categorical variables were compared
using the Chi-square or Fisher’s exact tests for each group. We conducted propensity score matching
analysis to prevent selection bias by compensating for the differences in baseline characteristics.
Propensity scores were derived using the binary logistic regression for each patient using the covariates
of age, sex, BMI, ASA physical status classi�cation, and TNM staging. Subsequently, patients who
underwent the reduced 3-port method were matched with those who underwent the conventional 5-port
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method according to their propensity scores. Long term outcomes, such as overall survival and disease-
free survival rates were analyzed from the Kaplan-Meier curve analysis. Statistical signi�cance was
considered at P <0.05.

Surgical procedures

Three-port laparoscopic right hemicolectomy

The patient was placed in a supine position under general anesthesia. Reduced 3-LRHC was performed
by a single surgeon and a single camera operator who stood on the patient’s left side without other
assistants. One 12mm port was inserted above the umbilicus for the camera, and pneumoperitoneum
was established. Two 5mm ports were placed in the left mid-clavicular line and suprapubic area of each
other (Figure1). After being placed in a Trendelenburg and left-tilted position, mobilization of the terminal
ileum, cecum, right colon was accessed via inferior-lateral to medial approach by energy devices.

The surgery was performed using general oncologic surgical principles. After intestinal mobilization and
vessel division, the specimen was retrieved through mini-laparotomy by a supra-umbilical incision
extension. Extracorporeal end to side anastomosis was accomplished using DST EEA 28 or 31 (Covidien)
and Endo GIA Roticulartor-60 staples (Covidien). The anastomotic site and stump were performed with
reinforcement suture followed by mesentery repair with continuous suture using v-loc. The bowel was
returned to the peritoneal cavity and pneumoperitoneum was reestablished. A Jackson-Pratt drain was
placed on the operative bed vis a 5mm port at the suprapubic area, and the wound was closed in layers.

Conventional �ve-port laparoscopic right hemicolectomy

The patient was placed in a supine position under general anesthesia. The operator stood on the patient’s
left side with the �rst assistant standing on the patient’s right side, and the camera operator standing on
the surgeon’s right side. One 12mm camera port was inserted just above the umbilicus, and two 5mm
ports were in the left mid-clavicular line. Additional two working ports were placed in the right mid-
clavicular line. The general surgical procedure was performed in the same way.

Results
A total of 311 patients with right-sided colon cancer adenocarcinoma underwent laparoscopic right
hemicolectomy in two medical centers. The 3-LRHC received 148 patients, and 5-LRHC received 156
patients. Seven patients who underwent 3-LRHC were converted to additional 4-LRHC due to intra-
abdominal adhesions and severe bowel dilatation. They were included in 3-LRHC groups of analysis.
Table 1 shows the clinical characteristics before the matching analysis.

Table 1. Clinical characteristics in unmatched patients
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Variable 3-LRHC (n=156) 5-LRHC (n=155) P-value

Age (year) 67.85 ± 11.09 69.79 ± 11.36 0.244

Male/Female 74(47.4%) / 82(52.6%) 79(51.0%)/76(49.0%) 0.571

BMI (kg/m2) 23.6 ± 2.9 23.3 ± 3.2 0.45

ASA   0.012

1 0(0.00%) 0(0.00%)  

2 100(64.1%) 121(78.1%)  

3 54(34.6%) 32(42.9%)  

4 2(1.3%) 2(1.3%)  

Underlying disease    

      HTN 65(41.7%) 79(51.0%) 0.112

   DM 35(22.4%) 44(28.4%) 0.243

      Coronary disease 17(10.9%) 10(6.5%) 0.226

      Pulmonary disease 18(12.2%) 5(3.2%) 0.008

History of abdominal surgery 29(18.6%) 21(13.5%) 0.280

Location of tumor     0.241

Cecum 29(18.6%) 22(14.2%)  

Ascending colon 87(55.8%) 91(58.7%)  

Hepatic �exure colon 24(15.4%) 17(11.0%)  

Transverse colon 16(10.3%) 25(16.1%)  

Obstruction 73(46.8%) 51(32.9%) 0.015

Emergency  73(46.8%) 51(32.9%) 0.015

Values are presented as number (%) or mean ± standard deviation. 

3-LRHC, three ports laparoscopic right hemicolectomy; 5-LRHC, �ve ports laparoscopic right
hemicolectomy; BMI, Body mass index; ASA, American Society of Anesthesiologists; HTN, Hypertension;
DM, Diabetes mellitus. 

After the propensity score matching, 108 patients were selected from each group. The clinical
characteristics of matched cohorts were similar between the 3-LRHC and 5-LRHC as shown in Table 2.
Age, sex, BMI, history of abdominal surgery, location of tumor, and cases of emergency surgery were not
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signi�cantly different between the 3-LRHC and 5-LRHC groups. Although there was difference in the
history of hypertension, the ASA used as a matching variable was not signi�cant in the two groups.
Therefore, it is evident that the overall condition of the patients before the surgery was similar in both the
groups.

Table 2. Clinical characteristics in PS matched patients

Variable 3-LRHC (n=108) 5-LRHC (n=108) P-value

Age (year) 69.7 ± 10.8 69.3 ± 11.3 0.811

Male/Female 49(45.4%) / 59(54.6%) 49(45.4%)/59(54.6%) 1

BMI (kg/m2) 23.6 ± 2.9 23.3 ± 3.2 0.45

ASA   1

1 0(0.00%) 0(0.00%)  

2 80 (74.1%) 80 (74.1%)  

3 26 (24.1%) 27 (25.0%)  

4 2 (1.9%) 1 (0.9%)  

Underlying disease    

      HTN 39 (36.1%) 62 (57.4%) 0.003

   DM 24 (22.2%) 32 (29.6%) 0.277

      Coronary disease 11 (10.2%) 6 (5.6%) 0.156

      Pulmonary disease 5(4.6%) 3(2.8%) 0.721

History of abdominal surgery 18(16.7%) 17(15.7%) 0.854

Location of tumor   0.287

Cecum 22 (20.4%) 17 (15.7%)  

Ascending colon 61 (56.5%) 60 (55.6%)  

Hepatic �exure colon 15 (13.9%) 12 (11.1%)  

Transverse colon 10 (9.3%) 19 (17.6%)  

Obstruction 46 (42.6%) 43 (31.5%) 0.091

Emergency 46 (42.6%) 34 (31.5%) 0.091

Values are presented as number (%) or mean ± standard deviation. 
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3-LRHC, three ports laparoscopic right hemicolectomy; 5-LRHC, �ve ports laparoscopic right
hemicolectomy; BMI, Body mass index; ASA, American Society of Anesthesiologists; HTN, Hypertension;
DM, Diabetes mellitus. 

For intraoperative outcomes, the mean operative time except in cases of open conversion was shorter in
the 3-LRHC group than in the 5-LRHC group (149.0±29.3 for 3-LRHC vs. 186.2 ± 21.2 for 5-LRHC, p<0.001)
as shown in Table 3. No signi�cant difference in the case of adhesion in the intra-abdominal cavity
(42.5% vs. 43.5%, p=0.210) and rate of conversion to open surgery (12.0% vs. 9.3%, p=0.399) was
observed between the two groups. 

Table 3. Intraoperative outcomes in PS matched patients

Variable 3-LRHC (n=108) 5-LRHC (n=108) P-value

Operation time (min), mean 149.0 ± 29.3  186.2 ±21.2 <0.001

(Exclude open conversion)    

Adhesion 38 (42.5%) 47 (43.5%) 0.210

Open conversion 13 (12.0%) 10 (9.3%) 0.399

Cause of conversion   0.089

        Adhesion  12(11.1%) 5(4.6%)  

   Bleeding  0(0.0%) 3(2.8%)  

   Field of vision 1(0.9%) 2(1.9%)  

Values are presented as number (%) or mean ± standard deviation.

3-LRHC, three ports laparoscopic right hemicolectomy; 5-LRHC, �ver ports laparoscopic right
hemicolectomy  

Postoperative outcomes were analyzed except for patients with open surgery in Table 4. As an indicator
of recovery of postoperative bowel function, the �rst passage of �atus was earlier in the 3-LRHC group
than in the 5-LRHC group (2.23±1.11days vs 2.50±1.12 days; p=0.095). The �rst oral diet was earlier in
the 3-LRHC group than in the 5-LRHC group (2.96±1.44days vs 3.60±2.15 days; p=0.016). The day of the
Jackson-Pratt (JP) drain removal without intra-abdominal complications was also 6.65± 2.15 in the 3-
LRHC group, which was signi�cantly shorter than 7.57±1.20 in the 5-LRHC group (p=0.02). However, the
days of hospitalization were similar in both groups (6.98±3.00 in the 3-LRHC group vs 8.32± 3.55 in the 5-
LRHC group; p=0.05). The pain score were similar in the 3-LRHC and 5-LRHC groups (4.23±0.78 vs
4.26±0.84; p=0.773) on the day of surgery. After PCA was completed, the NRS scores were also not
signi�cantly different for the two groups (3.26±1.05 vs 3.33±1.01; p= 0.641). 

Table 4-1. Postoperative outcomes in PS matched patients (except of patients with open surgery)
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  3-LRHC (n=95) 5-LRHC (n=98) P-value

The �rst passage of �atus (days) 2.23 ± 1.13 2.50 ± 1.09 0.095

The �rst oral diet (days) 2.96 ± 1.44 3.60 ± 2.15 0.016

Day of JP drain removal 6.65 ± 2.15 7.57 ± 1.20 0.02

Hospital stays (days) 6.98 ± 3.00 8.32 ± 3.55 0.05

NRS score on POD 1day  4.23 ± 0.78 4.26 ± 0.84 0.773

NRS score after PCA  3.26 ± 1.05 3.33 ± 1.01 0.641

Postoperative complication     0.103

Wound 2 (2.1%) 5 (5.1%)  

Ileus 3 (3.2%) 7 (5.1%)  

Lung 0 (0.0%) 0 (0.0%)  

AKI 1 (1.1%) 0 (0.0%)  

Bleeding 1 (1.1%) 0 (0.0%)  

Intraoperative �uid collection 0 (0.0%) 1 (0.0%)  

Clavien-Dindo classi�cation      0.017

Grade 1 3 (3.2%) 10 (10.2%)  

Grade 2 2 (2.1%) 2 (2.0%)   

Above grade 3  2 (2.1%) 1 (1.02%)  

Values are presented as number (%) or mean ± standard deviation.

3-LRHC, three ports laparoscopic right hemicolectomy; 5-LRHC, �ver ports laparoscopic right
hemicolectomy; JP, Jackson-Pratt drain; NRS, numeral rating scale; POD, postoperative day; PCA, patient-
controlled analgesia; AKI, acute kidney injury. 

Clavien-Dindo classi�cation, grade 1: any deviation from the normal postoperative course without the
need for pharmacological treatment or surgical, endoscopic and radiological interventions. Acceptable
therapeutic regimens are drug as antiemetics, antipyretics, analgesics, diuretics and electrolytes and
physiotherapy.; grade 2: requiring pharmacological treatment with drugs other than such allowed for
grade 1 complications.; grade 3: requiring surgical, endoscopic or radiological intervention.; grade 4: life-
threatening complication requiring intensive care/ intensive care unit management.; grade 5: death of a
patient.  

Postoperative complications were not signi�cantly different, but wound problem and paralytic ileus
occurred more frequently in the 5-LRHC group. However, as measured by the Clavien-Dindo classi�cation,
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most of them were grade 1 or 2, which resolved with conservative treatment. (* grade 1: any deviation
from the normal postoperative course without the need for pharmacological treatment or surgical,
endoscopic and radiological interventions. Acceptable therapeutic regimens are drugs, such as
antiemetics, antipyretics, analgesics, diuretics and electrolytes and physiotherapy; grade 2: requiring
pharmacological treatment with drugs other than those allowed for grade 1 complications.) 

In table 5 for pathological characteristics, the stage of cancer was selected as a matching variable
without any difference between the two groups. Thus, there was no signi�cant difference in the T and N
stages. The maximal diameter of tumor between the two groups were not different (5.16±2.80 in the 3-
LRHC vs 5.19±3.05 in the 5-LRHC; p=0.932), but the proximal free margin (24.18±14.08 in the 3-LRHC vs
15.48±8.45 in the 5-LRHC; p=0.001) and distal free margin (18.60±8.55 in the 3-LRHC vs 12.90±5.30 in
the5-LRHC; p=0.001) was longer in the 3-LRHC than in 5-LRHC. The number of harvested lymph nodes
were not signi�cantly different in the two groups (28.66±12.41 vs 26.13±11.32; p=0.119). 

Table 5. Pathological characteristics in PS matched patients
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  3-LRHC (n=108) 5-LRHC (n=108) P-value

Tumor extent     0.417

T1 19 (17.6%) 18 (16.7%)  

T2 8 (7.4%) 6 (5.6%)  

T3 66 (61.1%) 75 (69.4%)  

T4a 12(11.1%) 6(8.3%)  

T4b 3(2.8%) 0(0.0%)  

Lymph node metastasis     0.833

N0 60 (55.6%) 66(61.1%)  

N1 29(26.9%) 28(25.9%)  

N2 19(17.6%) 14(13.0%)  

Stage     0.936

Localized cancer 59(47.6%) 65(52.4%)  

Regional cancer 38(52.8%) 34(47.2%)  

Distant cancer 44(55.5%) 9(45.0%)   

Tumor size (cm) 5.16 ± 2.80 5.19 ± 3.05 0.932

Proximal free margin (cm) 24.18 ± 14.08 15.48 ± 8.45 0.001

Distal free margin (cm) 18.60 ± 8.55 12.90 ± 5.30 0.001

Harvested lymph nodes (n) 28.66 ± 12.41 26.13 ± 11.32 0.119

Values are presented as number (%) or mean ± standard deviation.

3-LRHC, three ports laparoscopic right hemicolectomy; 5-LRHC, �ver ports laparoscopic right
hemicolectomy. 

Figure 2 shows the overall survival rate and disease-free survival rates for the two groups except for
patients who underwent open surgery. Patients in the two groups were classi�ed into localized, regional
stage and analyzed, according to the American cancer society (ACS) in 2016. 

Discussion
According to the trend of minimally invasive surgery, laparoscopic surgery for colon cancer has been
accepted as a useful alternative to open surgery5,6. Therefore, some papers have reported on the short-
term outcomes of laparoscopic colectomy using a reduced port method or single port. Since it was �rst
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introduced in 2008,2 the single-port surgery for laparoscopic colectomy has been applied worldwide due
to its advantage of having cosmetic effect, reduced incisional pain, and less port site related
complications. However, single port laparoscopic surgery required longer operation time, technical
di�culty with limitation of triangular tissue traction, and additional learning curve.3,4 Therefore, reduced
port surgery, such as 3-LRHC has not only the advantages of SILC but also the solution for these
limitations. Reduced port surgery could be supplemented by reducing technical di�culties and operation
time through walking port. Moreover, an intra-corporeal suture was convenient and drain placement was
suitable via the port site.7

Incisional hernia, port-site metastases, or infection have been reported as laparoscopic port-site
complications. Although a single port surgery may seem advantageous due to only one hole, the 10mm
or larger diameter port site were more in case of incisional hernia than a 5mm port.8 Incisional hernia
after SILC was more likely to have incidence specially in patients who were obese and had pre-existing
umbilical hernia.9 A 5mm-trocar site bowel herniation could also occur unless the port sites were not
completely closed. Risk factors included advanced age, obesity, smoking status, uncontrolled diabetes
mellitus, port-site infection, excessive manipulation of the trocar site, or site of trocar placement.10 Port-
site metastases has been reported as a potential complication because operators were not pro�cient in
handling the cancer. 11 Thus, reduced port surgery, which has smaller diameter and minimizes the
number of ports, could reduce these port-related complications.

Although our medical center has reported on the safety of reduced ports for laparoscopic right
hemicolectomy, it had a small number of samples or outcomes of short term follow-up. 12 Therefore, the
difference between each selected patient group was reduced through the propensity score matching
analysis for the statistical signi�cance and more additional samples of the patients. Similar to previous
studies, the operation time was signi�cantly shorter in 3-LRHC compared to 5-LRHC. It was explained that
there was a selection bias depending on the tumor size and stage, and operator’s advanced surgical
technique. 13 In our studies, the difference between the two groups was reduced by matching the tumor
stages, and surgeons participating in our study were specialists in colorectal cancer surgery. Similar to
the previous results, the 3-LRHC had shorter operation time. The reason for the short operation time could
be attributed to the decrease in port insertion and closing time for wound or skill in passive assistance
such as bowel handling and manipulating.

The recovery of bowel function was faster in the 3-LRHC group than in 5-LRHC group through the �rst
passage of �atus and the day of �rst diet. Except cases of open conversion which may be affected, the
�rst passage of �atus tended to be faster in the 3-LRHC group. In our study, the day of removal of JP
drain as an indicator of no postoperative intra-abdominal complications were analyzed. Drain was
generally removed after con�rming without change in the pattern after passing stool and feeding. So, it
could be re�ected as the recovery of bowel movement and the time to be discharged. In Korea, hospital
stays are longer than in other studies because patients want more rest or wound sutures to be completely
removed. The reason for the rapid recovery of bowel function in 3-LRHC seems to be affected by less
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operation time, less postoperative pain due to reduced number of port sites, faster ambulation, and
reduced inappropriate bowel handling.

Several studies reported that reduced port surgery has lesser postoperative pain.13 Our procedure of
laparoscopic right hemicolectomy was performed and the specimen was retrieved through mini-
laparotomy incision and extracorporeal anastomosis. The size of mini-laparotomy, which is determined
by the tumor size, could affect the severity of postoperative pain. In our pathologic result, there was no
difference in the mean of the maximum tumor diameter. Therefore, it was possible to indirectly measure
the pain according to the number of ports without any difference in pain from mini-laparotomy. We
evaluated the NRS score on postoperative day one and on the day of the end of PCA because all the
patients underwent the PCA procedure. Although the pain score was not signi�cantly different between
the two groups, the 3-LRHC group had slightly lesser NRS score than the 5-LRHC group due to reduction
in the number of ports. However, quantitative evaluation of analgesics seems to be necessary.

The safety and feasibility of the RPLS should also be demonstrated in oncologic outcomes. We
attempted to reduce the difference according to the extent of lymph node dissection in the two groups by
ensuring correspondence with the TNM staging. There was no signi�cant difference in the number of
harvested lymph nodes which obtained at least 12 or more. Even with the 3-LRHC, it is possible to obtain
su�cient lymph nodes. The length of proximal and distal margins were greater in 3-LRHC without any
positive margin. Therefore, the 3-LRHC could not be inferior to 5-LRHC in terms of oncological safety.

Our study tried to evaluate the long-term outcomes, such as overall survival (OS) and disease-free
survival (DFS) rates through the Kaplan-Meier survival analysis. According to the American Cancer
Society (ACS) in 2016, patients in the two groups were reclassi�ed into localized, regional, and distant
stage. Distant stage was excluded due to the small number of patients. Five-year relative survival rate
from the ACS showed that localized stage was 91%, regional, 72%; distant, 14%; and 63% for all the
stages combined. In our study, the overall survival rate was not signi�cantly different in the two groups in
the localized, regional stages and had a similar survival rate as that of ACS in 60 months. To compare
using differences in surgical methods, the DFS was analyzed for stage I and II that did not require
chemotherapy in order to exclude variables, such as chemotherapy, and metastasis. The OS and DFS in
the two groups did not show a signi�cant difference, suggesting that the 3-LRHC method has oncological
safety.

Our study has several limitations. First, this study is retrospective and has selection bias even though we
analyzed the propensity score matching. Well-designed randomized controlled trials involving large cases
are needed. Second, �ve surgeons participated in this study and may vary depending on the operator’s
propensity for postoperative management. Third, although long term outcomes were analyzed, a larger
number of patients and multivariate factors which could in�uence the result should be further considered.

Conclusions
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In conclusion, this study showed that 3-LRHC as an RPLS method is a safe and feasible minimal invasive
surgery for right-sided colon cancer. Shorter operation time, faster recovery of bowel function, and
reduced postoperative pain can result in bene�ts of shortened duration of hospital stay and reduction of
medical costs. The RPLS itself reduced the number of existing 5mm sized ports; therefore, it does not
require new equipment. Additional port insertion can be performed if necessary. Since there is no
difference in the basic surgical principle, it is possible for the operator to adapt quickly. Additionally, it is a
safe method in which morbidity, mortality, and oncological outcomes are not inferior to those of
conventional 5-LRHC. Furthermore, long term outcomes such as overall survival and disease-free survival
rates are not inferior to the conventional method. 
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Figure 1

Patient positioning and trocar-insertion site of three port laparoscopic right hemicolectomy.

Patient was in supine position, and surgeon and scopist were in left side of patient. One 12 mm camera
port was inserted above the umbilicus and two of 5 mm trocars were inserted on the left midclavicular
line and suprapubic area. 
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Figure 2

Overall survival rate and Disease-free survival for two groups except for patients who underwent open
surgery.

Overall survival rate was showed in graph A: localized, B: regional colon cancer. Disease free survival rate
was showed in graph C: localized, D: regional colon cancer 


