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Abstract 

Introduction: Transverse colon cancer (TCC) is poorly studied, and TCC cases are often excluded 

from large prospective randomized trials because of their complexity and their potentially high 

complication rate. The best surgical approach for TCC has yet to be established. The aim of this 

large retrospective multicenter Italian series is to investigate the advantages and disadvantages of 

both hemicolectomy and transverse colectomy in order to identify the best surgical approach. 

Materials and methods: This was a retrospective cohort study of patients with mid-transverse 

colon cancer treated with a segmental colon resection or an extended hemicolectomy (right or 

left) between 2006 and 2016 in 28 high-volume (more than 70 procedures/year) Italian referral 

centers for colorectal surgery. 

Results: The study included 1529 patients, 388 of whom underwent a segmental resection while 

1141 underwent an extended resection. A higher number of complications has been reported in 

the segmental group than in the extended group (30.1% versus 23.6%; p 0.010). In 42 cases the 

main complication was the anastomotic leak (4.4% versus 2.2%; p 0.020). Recovery outcomes also 

showed statistical differences: time to first flatus (p 0.014), time to first mobilization (p 0.040), and 

overall hospital stay (p <0.001) were significantly shorter in the extended group. Even if overall 

survival were similar between the groups (95.1% versus 97%; p 0.384), 3-year disease-free survival 

worsened after segmental resection (78.1% versus 86.2 %; p 0.001). 

Conclusions: According to our results, an extended right colon resection for TCC seems to be 

surgically safer and more oncologically valid. 

Keywords: transverse colon cancer, extended hemicolectomy, segmental colectomy, 

transversectomy  

 



Introduction  

Ten per cent of colorectal cancers are located in the transverse colon
1
. To the best of our 

knowledge, compared to other colon neoplasms transverse colon cancer (TCC) is poorly studied, 

and TCC cases are often excluded from large prospective randomized trials because of their 

complexity and potentially high complication rate
2
.  

Surgery is a key point in the treatment of colonic tumors
3
. For TCC, either a transverse colectomy 

or an extended hemicolectomy can be performed. A colonic resection for TCC, to be complete, 

requires technically complicated passages to perform a lymph-node dissection around the middle 

colic artery and a difficult reconstruction of the bowel continuity. At present, the best surgical 

approach for TCC has yet to be established. Due to the lack of consistent data comparing the two 

approaches, the choice of which to perform has to be based on the surgeon’s preference and 

experience.   

The aim of this large retrospective multicenter Italian series is to investigate the advantages and 

disadvantages of hemicolectomy and transverse colectomy in order to determine which is the best 

surgical approach. 

Materials and methods 

Study population and design 

This was a retrospective cohort study of patients with mid-transverse colon cancer treated with a 

segmental colon resection or an extended hemicolectomy (right or left) between 2006 and 2016 in 

28 high-volume (more than 70 procedures/year) Italian referral centers for colorectal surgery. 

The study was approved by the institutional review board of all participating centers. All items 

required by the STROBE checklist for reports of observational studies have been included. 

Mid-transverse colon cancer is defined as a tumor located in the mid part of the transverse colon, 

excluding the 10-cm distal third in the left colonic angle (splenic flexure) and the 10-cm proximal 

part in the right colonic angle (hepatic flexure) of the transverse colon. The mid-transverse 

location was determined by surgical exploration.  

A comparative analysis was performed, including 388 patients with a mid-transverse colon cancer 

who underwent segmental transverse colectomy compared with 1141 matched patients who 

underwent extended hemicolectomy during the same period. All consecutive procedures were 

included in our analyses. All patients were operated by expert surgeons. In order to minimize the 



bias related to the different surgical techniques, only procedures performed according to the 

standardized criteria were included in the study. 

Transverse colectomy is defined as the resection of a variable length of bowel included between 

the hepatic and splenic flexures, together with its lymph vascular supply along the middle colic 

pedicle, the ligation of which is done at its origin. Usually both flexures are mobilized and the 

continuity of the bowel is restored by fashioning an end-to-end or side-to-side anastomosis.   

An extended hemicolectomy can be performed on the right colon or on the left. To perform an 

extended right hemicolectomy, middle colic vessels must be ligated at their origins along with the 

ileocolic pedicle. In the left extended hemicolectomy, the left colic pedicle and the left branch of 

the middle colic pedicle are ligated (ligation of the whole middle colic pedicle may be necessary in 

a few cases). 

Segmental or extended resection was performed according to the clinical advice of each individual 

surgeon. An attempt was made to verify whether patients were matched based on the probability 

(propensity) of undergoing segmental or extended colectomy. The predicted probability of 

undergoing one of the two procedures was estimated for each patient using a multivariate logistic 

regression model in which the surgical procedure was the dependent variable while baseline 

patient and tumor characteristics—age, sex, body mass index (BMI), American Society of 

Anesthesiology (ASA) score and TNM stage—were the independent variables. The two treatment 

groups were entirely matched for the analyzed characteristics. Thus, no propensity matching was 

needed for further analysis. 

The postoperative period was homogenized. Patients who received different medical and nursing 

cares were excluded. An enhanced recovery-after-surgery (ERAS) perioperative care protocol was 

applied when consent was given
4
.  

Data were collected prospectively. Gender, age, BMI, ASA, tumor stage, operative time, 

conversion, postoperative pain, intraoperative complications, number of lymph nodes harvested, 

time to first flatus, time to mobilization, and hospital discharge were all included. We also 

collected data about postoperative surgical complications according to the Clavien–Dindo 

classification
5
; these included surgical wound complications, anastomotic leakage, bowel 

obstruction and abdominal or bowel bleeding. We defined as complications all the adverse events 

that occurred within 30 days from surgery. The anastomotic leakage was defined as a condition of 

clinical or radiological anastomotic dehiscence that either needed or didn’t need surgical revision. 



We considered as bleeding the cases that required blood transfusion. Pain was considered if 

rescue analgesia was needed. Discharge occurred with the absence of symptoms, passage of 

stools, and tolerance of meals.  

Pathological outcomes included the length of the specimen and the distance of the tumor from 

the proximal and the distal margins, all measured in centimeters. We also reported the number of 

lymph nodes harvested and how many of these contained metastases. Overall survival and 

disease-free survival were evaluated during the follow-up.  

Separate analyses comparing extended right colectomy versus segmental colectomy and extended 

left colectomy versus the segmental one were performed. 

Statistical analysis was performed using the SPSS 20 system (SPSS Inc., Chicago, IL, USA). 

Continuous data were expressed as the means ± SDs, while categorical variables were expressed 

as percentages. Continuous variables were compared by an independent sample t test. The 

Wilcoxon test for paired samples was employed as a non-parametric similar of the paired samples 

t test used for continuous variables. Categorical data were analyzed by the chi-square test. Fisher’s 

exact test was employed when the minimum expected value was <5. All the results were 

presented as two-tailed values with statistical significance if p <0.05. 

Results 

One thousand five hundred and twenty-nine patients responded to the characteristics and could 

account for at least 1 year of follow-up, so they were included in the study. Of these, 759 have 

completed a 3-year follow-up. Demographic characteristics are shown in Table 1. Patient and 

tumor characteristics (age, ex, BMI, ASA, pTNM) showed no statistically significant difference.   

A segmental conservative resection was carried out in 388 patients, while 1141 patients 

underwent an extended resection; of these, 1017 were right hemicolectomies, 117 left 

hemicolectomies, and seven total colectomies. Among the colonic segmental resections, 164 

(42.3%) were laparoscopic segmental resections, while 224 (57.7%) were open segmental 

resections with a significative difference. Speaking of the extended resection, 632 (55.4%) were 

performed laparoscopically and 509 (44.6%) were open procedures. Thus, statistical analysis 

showed a significant difference in terms of surgical approach (laparoscopic versus open) between 

the two groups (p <0.001). In the majority of cases, the procedures were elective; in particular, 

360 (92.8%) were segmental resections and 1049 (91.9%) were extended resections (p 0.812). 

Only 92 (8.1%) were emergency procedures for extended resections, and 28 (7.2%) were 



emergency segmental colectomies (Table 2). Conversion occurred in 23 cases (5.9%) in the 

segmental resection group and 38 cases (3.3%) in the extended resection group, showing a 

statistical difference between the two groups in favor of extended resection (p 0.001).  

Mean operative time was 153.61 ± 70.83 minutes for segmental resections and 170.07 ± 77.99 

minutes for hemicolectomies (p <0.001). 

Recovery outcomes (Table 3) showed statistically significant differences: time to first flatus, time 

to first mobilization, and overall hospital stay were significantly shorter in the extended group. 

Complications (Table 4) occurred in 117 (30.1%) segmental resection and 269 (23.6%) extended 

ones (p 0.010). In particular, anemia occurred in eight patients (2.1%) who underwent a segmental 

resection and five patients (0.4%) of the hemicolectomy group (p 0.025); wound infection was 

reported in 17 cases (4.4%) after transverse colectomy and in 32 cases (2.8%) after a 

hemicolectomy (p 0.026). Anastomotic leak occurred after 17 segmental procedures (4.4%) and 

after 25 extended ones (2.2%) (p 0.020).  

Complications were grouped according the Clavien–Dindo classification as shown in Table 5. A 

smaller number of complications for each of the five grades has been registered in the 

hemicolectomy group (p 0.005). In particular, of the 70 patients who presented pain, 64 were 

treated with rescue analgesia. All the 49 patients who presented wound infection were treated 

with antibiotics, and in just eight cases surgical debridement was needed; 69 cases of bleeding 

were registered, and in 23 reintervention was necessary. In 42 cases the main complication was 

anastomotic leakage; of these, 24 were treated with reintervention while in 18 cases a 

conservative radiological drainage was decisive.  

Pathological outcomes (Table 6) also showed significant differences between the two groups: 

specimens in the extended group were significantly longer (22.84 ± 11.49 versus 35.05 ± 15.09; p 

<0.001), and both proximal and distal margins had greater lengths (8.25 ± 6.45 versus 10.16 ± 

9.13; p <0.001; 10.55 ± 8.54 versus 20.84 ± 13.27; p <0.001). The mean number of lymph nodes 

harvested was also significantly greater in the hemicolectomy group (15.03 ± 9.93 versus 24.58 ± 

13.90; p <0.001). 

Finally, mean follow-up was 3.6 ± 2.4 years with an overall survival (OS) of 95.1% for segmental 

resection and 97% for extended resection (p 0.384) (Figure 1). Three-year DFS showed a significant 

difference, being 78.1% for transverse colectomy and 86.2% for hemicolectomy (p 0.001). 



Of interest, by analyzing separately the extended right colectomy versus the segmental one we 

can confirm the advantages of an extended resection. Conversion occurred in 23 cases (5.9%) in 

the segmental resection group and in 32 (3.1%) in the extended right colectomy group, showing a 

statistical difference in favor of extended resection (p 0.016).   

Recovery outcomes also showed significant differences: time to first flatus (3.44 ± 1.74 versus 3.74 

± 1.60; p 0.003), time to first mobilization (1.41 ± 0.90 versus 1.56 ± 0.85; p 0.004), and overall 

hospital stay (8.31 ± 5.35 versus 9.76 ± 6.24; p <0.001) were all shorter in the extended group.  

Complications occurred in 117 cases (30.1%) in the segmental resection group and in 230 cases 

(22.6%) in the extended right colectomy group (p 0.003). Specifically, anemia occurred in eight 

cases (2.1%) after transverse colectomy versus four cases (0.4%) after an extended right 

colectomy (p 0.002); wound infection was reported in 17 patients (4.4%) in the segmental group 

and in 32 patients (2.4%) in the extended group (p 0.045); anastomotic leakage occurred after 17 

segmental procedures (4.4%) and after 23 extended ones (2.3%) (p 0.033).  

Finally, the OS for segmental resections was 95.3% and for extended resection it was 96.5%, with a 

significative statistical difference (p 0.095). Three-year disease-free survival (DFS) also showed a 

significant difference, being 78.1% in case of transverse colectomy and 86.1% for right extended 

colectomy (p <0.001). The advantage of an extended resection was lost when the segmental 

resection and extended left colectomy were analyzed separately. In fact, there were no 

significative statistical differences between the segmental and the extended group as regards 

conversion rates (p 0.290), complications (p 0.762) and recovery outcomes (time to first flatus, p 

0.545; time to mobilization, p 0.213; overall hospital stay, p 0.229). Even the overall survival was 

similar for segmental resections (95.3%) and extended left colectomy (96.6%), showing no 

significative difference (p 0.568). By contrast, 3-year DFS showed a statistical difference, being 

78.1% in case of transverse colectomy and 87.2% for left extended colectomy (p 0.031). 

Discussion 

Although one out of ten colonic cancers occur in the transverse colon
6
, little is known about the 

short- and long-term outcomes of transverse cancer surgery. Recent publications have reported its 

5-year survival rate to be between 28% and 50%, rather low compared to other colon cancer 

survival rates
2,7,8

. According to Chong et al. this is due to the possibility of these tumors giving rise 

to lymph-node metastases through both superior and inferior mesenteric vessels. Another reason 

for the poor survival rates could be the proximity to other organs which often requires a more 



aggressive surgery
9
. These are potential sources of complications after surgery and have led to the 

exclusion of transverse tumor cases in many large prospective randomized trials
10

. 

Few publications have compared transverse colon surgical techniques, and because of the lack of 

consistent data there is no unanimous opinion upon which is the most advisable. A more 

conservative and less aggressive procedure is advised by a few authors
11,12

, while many others 

support an extended hemicolectomy to achieve a more complete lymphadenectomy. 

Furthermore, even if the minimally invasive surgery is nowadays considered the gold standard 

approach for colorectal cancers
13,14

, and the intracorporeal anastomosis seems to be related with 

better postoperative outcomes
15-17

, data about minimally invasive approaches for the TCC are 

scarce. Thus, at present, the lack of a ‘gold standard’ technique leaves the surgeon the choice of 

which technique to perform, based on his preferences.  

In the medical literature, only a few studies have concentrated on surgical approaches and 

outcomes among TCC cases. Among these examples we find Leijssen and colleagues
18

 who 

analyzed the outcomes of transverse colectomy and hemicolectomy groups in a total of 103 

patients who underwent colonic surgery for mid-transverse colon cancer. Although fewer lymph 

nodes were harvested in the transverse colectomy group, there was no difference in the 

postoperative morbidity between the two approaches, so the authors concluded that transverse 

colectomy was oncologically safe for stage I–III mid-transverse colon cancer. However, this study, 

had some limitations, such as the sample of patients, which was small. Moreover, it is not clear 

whether the colectomies analyzed were always performed by expert surgeons. 

Another cohort of 103 patients was analyzed by van Rongen et al.
19

 In their study they stated that 

transverse colon surgery carries a high risk of postoperative complications, independently of the 

type of surgical approach. Nevertheless, they considered the results after transverse colectomy 

satisfactory, and so concluded that a conservative approach could be an option for treating TCC. 

Matsuda et al.
20

 analyzed retrospectively 38 and 34 patients who received extended right 

hemicolectomy or transverse colectomy, concluding that both procedures provided similar 

oncological outcomes. It is important to highlight that in this case also the size of the sample was 

small, and the study was retrospective, meaning that a selection bias cannot be excluded.   

Chong et al.
9
 collected one of the largest cohorts of patients (1066), of whom 939 underwent an 

extended colon resection while 127 underwent a transverse colectomy. For the authors, the two 

techniques did not differ in terms of safety and oncological outcomes. However, only 127 



conservative resection cases were included, which were compared with as many extended 

resections. Thus, even with a large cohort the series analyzed was small.  

To the best of our knowledge, the largest study was published by Guan et al.
21

 who analyzed data 

from 10,334 cases of TCC. Despite the harvested lymph nodes being fewer after a transverse 

colectomy, their positivity was similar in the two groups. Moreover, 5-year cancer-free survival 

was similar. The authors’ conclusions were that, although transverse colectomy is a less aggressive 

surgical approach, it can be advisable in some TCC cases. The major limitation of this study lies in 

data collection: the authors identified patients in the Surveillance, Epidemiology and End-Results 

(SEER) registry, in which no information about perioperative or postoperative complications, type 

of surgical approach, and short-term outcomes can be found.  

We recently carried out a meta-analysis
22

 of data from 11,687 patients, of whom 4664 underwent 

transverse segmental colectomy and 7023 underwent extended hemicolectomy. Although the 

results showed that a conservative approach is feasible and safe, and oncological outcomes of the 

two procedures are comparable, a definitive conclusion cannot be made because the metanalysis 

was limited owing to included studies not having sufficient statistical power for the small sample 

size; moreover, no data could be extracted about technical aspects of each surgical procedure, and 

no comparison could be made between laparoscopic and open approaches. 

The results of our study compared to those in the current medical literature are controversial; 

nevertheless, it is important to underline that, to date, this is the largest cohort comparing short- 

and long-term results of different surgical approaches for transverse colon cancer. Furthermore, 

we were able to collect the most representative sample of transverse colectomy, since we 

analyzed the largest number of cases up to the present.  

The current investigation yielded three key results. First of all, a paradoxical protective impact on 

the occurrence of complications in extended hemicolectomy was observed. Second, another 

paradoxical effect was that recovery after surgery was better after an extended approach. Third, 

and most importantly, DFS and OS worsened after conservative transverse colectomy. 

Postoperative complications, in fact, occurred after 30.1% of transverse segmental resections, 

compared with 23.6% of hemicolectomies. In particular we have reported a more consistent 

number of bleeding cases, wound infections and anastomotic leaks after transverse colectomy 

compared to hemicolectomy. This could be explained by the particular location of TCC. Tumors 

located in the transverse colon expand into the regional lymph nodes alongside the middle, right 

and left colic vessels. This particular lymphatic invasion pattern makes adequate 



lymphadenectomy technically difficult in the transverse colectomy approach. It must be said that 

previous studies
21

 have already shown that the number of lymph nodes harvested during 

hemicolectomy is much higher than that harvested during transverse colectomy, but still both 

procedures provided an adequate number of lymph nodes for a proper staging.  

Another possible explanation for the major rate of complications after transverse colectomy is 

that the conservative resection of the transverse colon requires the mobilization of both splenic 

and hepatic flexures. The mobilization of both flexures is a technically difficult step in every colon 

resection. Therefore, the double mobilization required in transverse colectomy leads to a higher 

grade of risk in terms of the development of complications.  

Recovery also seems better after an extended resection. Time to first flatus, time to mobilization, 

and duration of hospital stay seem shorter in the hemicolectomy group, probably because of the 

minor incidence of complications after a hemicolectomy.  

It is very important to underline the statistically significant difference in OS and DFS found in the 

two groups. This is a path-changing finding, in contrast with all previous literature concluding that 

OS and DFS after the two procedures are similar so both surgical approaches were safe and 

feasible in selected cases. Even if overall survival were similar (p 0.384) in the transverse resection 

group (95.1%) and extended resection group (97%), DFS worsened after segmental resection 

(78.1% versus 86.2%; p 0.001). This sheds new light on the decision concerning the correct surgical 

approach, opening the way for a gold standard for the surgical treatment of transverse colon 

cancer. 

Of interest, we were also able to identify that an extended right colectomy has to be preferred. 

The advantages of an extended resection were lost when the results obtained after an extended 

left colectomy were evaluated. 

In conclusion, as far as we know our study sheds new light on the significant differences between 

transverse resection and extended hemicolectomy. The two procedures, in fact, might not be 

comparable, and choosing one approach compared to another could influence the surgical and 

oncological outcomes, taking into account that the advantages have to be related to performing a 

right colectomy. According to our results, for TCC cases an extended right colon resection seems 

to be surgically safer and more oncologically valid. Therefore, well-designed prospective 

multicenter trials and RCTs with homogeneous parameters are needed to draw a final conclusion 



and set a gold standard for surgical procedures for treating transverse colon cancer in order to 

improve surgical and oncological safety.  
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Table 1. Patient characteristics 

 Segmental Extended p value 

Age  71.72 ± 12.88 70.46 ± 11.03 0.063 

Sex  

Male 

Female 

194/388 (50.3%) 

192/388 (49.7%) 

617/1141 (54.1%) 

524/1141 (45.9%) 

0.023 

BMI 43.69 ± 68.14 42.56 ± 175.98 0.902 

ASA score  

I 

II 

III 

IV 

42/388 (11.1%) 

189/388 (49.2%) 

142/388 (36.9%) 

11/388 (2.8%) 

129/1141 (11.2%) 

594/1141 (51.9%) 

394/1141 (34.5%) 

27/1141 (2.4%) 

0.738 

    

T stage 

T0 

T1 

T2 

T3 

T4 

26/388 (6.7%) 

31/388 (8.2%) 

55/388 (14.4%) 

210/388 (54.6%) 

62/388 (16.1%) 

71/1141 (6.2%) 

114/1141 (9.9%) 

193/1141 (16.9%) 

567/1141(49.5%) 

200/1141 (17.5%) 

0.384 

N stage 

N0 

N1 

N2 

258/388 (67.3%) 

92/388 (23.7%) 

34/388 (9%) 

755/1141 (65.9%) 

265/1141 (23.2%) 

125/1141 (10.9%) 

0.515 



M stage 

M0 

M1 

348/388 (89.7%) 

40/388 (10.3%) 

1058/1141 (92.7%) 

83/1141 (7.3%) 

0.175 

 

  



Table 2. Recovery after surgery 

 Segmental Extended p value 

Time to flatus 3.74 ±1.61 3.49 ± 1.76 0.014 

Time to food tolerance 4.02 ± 1.60 3.90 ± 2.02 0.216 

Time to mobilization 1.55 ± 0.85 1.44 ± 0.90 0.040 

Hospital stay 9.69 ± 6.17 8.42 ± 5.27 <0.001 

 

 

  



Table 3. Complications 

 Segmental Extended p value 

Complications: 

Yes 

No 

 

117/388 (30.1%) 

271/388 (69.9%) 

 

269/1141 (23.6%) 

872/1141 (76.4%) 

0.010 

Anemia: 

Yes  

No 

 

8/388 (2.1%) 

380/388 (97.9%) 

 

5/1141 (0.4%) 

1134/1141 (99.6%) 

0.025 

Nausea: 

Yes 

No 

 

11/388 (2.8%) 

377/388 (97.2%) 

 

47/1141 (4.1%) 

1092/1141 (95.9%) 

0.416 

Wound infection: 

Yes  

No 

 

17/388 (4.4%) 

371/388 (95.6%) 

 

32/1141(2.8%) 

1107/1141 (97.2%) 

0.026 

Bleeding: 

Yes  

No  

 

19/388 (4.9%) 

369/388 (95.1%) 

 

50/1141 (4.4%) 

1080/1141 (95.6%) 

0.746 

Anastomotic leak: 

Yes  

No  

 

17/388 (4.4%) 

371/388 (95.6%) 

 

25/1141 (2.2%) 

1114/1141 (97.8%) 

0.020 

Prolonged ileus: 

Yes  

No  

 

3/388 (0.8%) 

385/388 (99.2%) 

 

22/1141 (1.9%) 

1117/1141 (98.1%) 

0.316 

  



Table 4. Complications according to Clavien–Dindo classification 

 Complications Segmental Extended p value 

Grade    0.005 

0  230/388 (59.3%) 827/1141 (72.5%)  

I Pain 

Nausea and vomiting 

Wound infections 

Others 

59/388 (15.2%) 

24/388 (6.2%) 

11/388 (2.8%) 

13/388 (3.3%) 

11/388 (2.8%) 

124/1141 (10.9%) 

46/1141 (4.1%) 

47/1141 (4.1%) 

22/1141 (1.9%) 

9/1141 (0.8%) 

 

II Wound infections 

Bleeding  

Others 

54/388 (13.9%) 

4/388 (1%) 

10/388 (2.6%) 

40/388 (10.3%) 

101/1141 (8.9%) 

10/1141 (0.9%) 

27/1141 (2.4%) 

64/1141 (5.6%) 

 

III Anastomotic leak 

Bleeding  

Others 

33/388 (8.5%) 

17/388 (4.4%) 

9/388 (2.3%) 

7/388 (1.8%) 

63/1141 (5.5%) 

25/1141 (2.2%) 

23/1141 (2%) 

15/1141 (1.3%) 

 

IV ICU management 2/388 (0.5%) 

0/388 (0%) 

10/1141 (0.9%) 

2/1141 (0.2%) 

 

V Mortality 8/388 (2%) 16/1141 (1.4%)  

 

  



Table 5. Pathological outcomes 

 Segmental Extended p value 

Lymph nodes harvested 15.03 ± 9.93 24.58 ± 13.90 <0.001 

Metastatic lymph nodes 1.05 ± 2.33 1.25 ± 2.90 0.216 

Specimen length 22.84 ± 11.49 35.05 ± 15.09 <0.001 

Proximal margin 8.25 ± 6.45 10.16 ± 9.13 <0.001 

Distal margin 10.55 ± 8.54 20.84 ± 13.27 <0.001 

 

 

 

  



Figure 1. Three-year disease free survival and overall survival. 






