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ABSTRACT

INTRODUCTION We report our experience with extended right hemicolectomy (ERH) and left hemicolectomy (LH) for the
treatment of cancers located between the distal transverse and the proximal descending colon, and compare postoperative
morbidity, mortality, pathological results and survival for the two techniques.
METHODS A retrospective review was performed of a single institution series over ten years. Patients who underwent different
operations, had benign disease or received palliative resections were excluded. Data collected were patient demographics, type
and duration of surgery, tumour site, postoperative complications and histology results.
RESULTS Ninety-eight patients were analysed (64 ERHs, 34 LHs). ERH was conducted using an open approach in 93.8% of
cases compared with 73.5% for LH. The anastomotic leak rate was similar for both groups (ERH: 6.3%, LH: 5.9%). This was
also the case for other postoperative complications, mortality (ERH: 1.6%, LH: 2.9%) and overall survival (ERH: 50.4 months,
LH: 51.8 months). All but one patient in the ERH cohort had clear surgical margins. Nodal evaluation for staging was adequate
in 78.1% of ERH cases and 58.8% of LH cases.
CONCLUSIONS In our experience, both ERH and LH are adequate for tumours located between the distal transverse and the
proximal descending colon.
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Tumours located between the distal transverse and proximal
descending colon can be approached with different surgical
techniques. Historically, transverse segmental resections or
extended left hemicolectomies (LHs) were used for trans-
verse colon cancers while classic LH was the most used
operation for descending colon cancers. Transverse seg-
mental resections or extended LHs leave short transverse
stumps that necessitate complex technical reconstructions
(ie right colonic transpositions or complete intestinal derota-
tions)1 and have a high risk of leaks.2 Furthermore, it is gen-
erally believed that the colocolic anastomosis carries a
higher risk of leakage than right-sided resections2,3 owing to
the differences in vascularity between the large and small
bowel although not all authors agree on this point.

The first descriptions of extended right hemicolectomy
(ERH) involved the treatment of right-sided colonic
tumours.4–6 Subsequently, it became evident that this was
also a valuable alternative to LH for tumours located between
the distal transverse colon and proximal descending colon.7

ERH for the treatment of left-sided colonic tumours was first
reported in 1985 and showed significant technical advantages
over left colectomies or transverse segmental resections at
the expense of longer segments of bowel resected.8 Techni-
cally, it utilises a highly mobile segment of the bowel, the
ileum, to transpose it towards the left colon and perform the
ileocolonic anastomosis without tension.8,9

ERH has also been conducted laparoscopically,7,10 and
in both elective and emergency settings.11,12 In cases of
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obstructing tumours of the left colon, it simultaneously
removes the caecum, which is the segment at highest risk
of perforation (Laplace law).11 It is therefore generally felt
that ERH achieves in one single operation the relief of
intestinal obstruction, tumour resection and the restoration
of the gut’s continuity with a tension free anastomosis.8

Given the difference in the amount of bowel resected
with the eventual physiological consequences for the
patient, a comparison is necessary between ERH and LH,
especially with regard to improving quality of life and
increased focus on enhanced recovery protocols. However,
a functional study can be conducted only after postopera-
tive outcomes, oncological results and survival have been
demonstrated to be similar for the two techniques.13,14

Although ERH is a longstanding, time honoured procedure
for the treatment of left-sided colonic tumours, not many
ERH studies are present in the literature, and none of them
report ERH and LH results in the same series. The aim of
this study was to review our series with ERH and LH over
ten years of activity, outlining differences for postoperative
morbidity, mortality, pathological analysis and survival.

Methods

A retrospective study was performed on patients undergoing
colorectal cancer surgery at Kettering General Hospital
between 2003 and 2012. Patients were included for analysis
if they underwent ERH or LH for resections of colorectal
tumours located between the distal transverse and proximal
descending colon. Those who underwent surgery for benign
disease (ulcerative colitis, villous adenoma) were excluded.

The colorectal unit at our hospital has a prospectively
maintained database that includes basic demographics and
clinical data such as age, sex, year of surgery, location of
the tumour and type of operation performed. For patients
included in the study, the hospital electronic databases and
medical notes were searched for different groups of data:
preoperative (ASA [American Society of Anesthesiologists]
grade, modality of presentation [elective vs emergency]),
intraoperative (laparoscopic vs open, covering stoma, opera-
tive time), early postoperative (30-day morbidity and mortal-
ity), pathological (TNM [tumour, lymph nodes, metastasis]
and Dukes’ staging, tumour grading, length of resected
bowel, length of cancer according to the maximum diame-
ter, resection margin length and involvement [R1/R2], num-
ber of lymph nodes evaluated) and overall survival (OS).

For ERH, the ileocolic, right colic, middle colic and
ascending branch of the left colic vessels were ligated. For
LH, the left colic and left branch of the middle colic vessels
were ligated. The minimum number of lymph nodes to be
evaluated for correct staging has been defined as 12.15–17

The primary outcome was early postoperative morbidity.
Secondary outcomes included postoperative mortality and
pathological results in terms of radicality of resection (sur-
gical margins) and number of lymph nodes evaluated.

Statistical analysis

All data were inserted into Excel® (Microsoft, Redmond,
WA, US) and analysed with SPSS® version 13.0 (SPSS,

Chicago, IL, US). Normality assumptions were demonstrated
with histograms and the Kolmogorov–Smirnov test. Differ-
ences between the groups were compared with one-way
analysis of variance (ANOVA) for continuous parametric var-
iables, the Mann–Whitney U test for continuous non-para-
metric variables and the chi-squared test for categorical
variables (or Fisher’s exact test if the counts in cells were
<5). Factors influencing the duration of surgery were exam-
ined using univariate ANOVA. Analysis for OS was per-
formed with Kaplan–Meier curves and the logrank test. A
p-value of <0.05 was considered statistically significant.

Results

Between 2003 and 2012, 98 patients (64 ERHs, 34 LHs)
matched the inclusion criteria. Results concerning clinical
characteristics, postoperative complications, histopathologi-
cal analysis and OS are presented in Tables 1–3 and Figure 1.
Two patients died, one in each cohort. The ERH patient
(1.6%) suffered a postoperative chest infection complicated
by atrial fibrillation and the LH patient (2.9%) had a myocar-
dial infarction following atrial fibrillation.

The laparoscopic approach was more frequent and the
mean duration of surgery was longer for LH patients than
in the ERH group (Table 1). A higher proportion of cases
were operated on as an emergency in the ERH group than
in the LH group although the difference was not significant
(Table 1). The occurrence of overall postoperative morbid-
ity, anastomotic leakage and other complications was simi-
lar for the two cohorts (Tables 1 and 2).

The mean length of specimen resected was longer for
ERH than for LH (Table 3). The median number of lymph
nodes examined was similar for the two groups although
there was a trend suggesting that ERH patients were more
likely to have more nodes analysed than those undergoing
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Figure 1 Kaplan–Meier curves showing survival for extended
right hemicolectomy (ERH) and left hemicolectomy (LH)
patients
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LH (Table 3). A higher proportion of patients had ≥12
lymph nodes evaluated in the ERH cohort (Table 3). No
significant differences were found for the other parameters
analysed. Both the approach used (laparoscopic vs open)
and the length of specimen resected influenced the dura-
tion of surgery (univariate ANOVA, p=0.009 and p=0.002
respectively).

Discussion

To our knowledge, there is little guidance in the literature
on how to handle colorectal cancers located between the
distal transverse and the proximal descending colon. Two
procedures are used most frequently (ERH and LH) but
studies presenting comparative results are still lacking. In
our study, both ERH and LH had a higher percentage of
patients presenting as an emergency than in the UK’s
national bowel cancer audit and large series (17–22%).18–20

While LH had figures that were still comparable (26.5%),

Table 1 Clinical characteristics

ERH (n=64) LH (n=34) p-value

Male sex 37 (57.8%) 19 (55.9%) 1.000

Mean age in years 70.3
(SD: 10.7)

70.0 (
SD: 10.1)

0.528

Emergency 27 (42.2%) 9 (26.5%) 0.115

Approach
Open
Laparoscopic
Laparoscopic
converted to open

60 (93.8%)
4 (6.3%)
0 (0%)

25 (73.5%)
7 (20.6%)
2 (5.9%)

0.002

ASA grade
1
2
3
4

5 (7.8%)
42 (65.6%)
16 (25.0%)
1 (1.6%)

6 (17.6%)
18 (52.9%)
9 (26.5%)
1 (2.9%)

0.563

Mean operative time
in minutes

133 (SD: 50) 158 (SD: 41) 0.039

Protective stoma 0 0 –

Perioperative morbidity 14 (21.9%) 5 (14.7%) 0.784

Perioperative mortality 1 (1.6%) 1 (2.9%) 0.206

Mean overall survival
(range) in months

50.4
(2.0–111.2)

51.8
(3.1–135.6)

0.156

ERH = extended right hemicolectomy; LH = left hemicolectomy;
SD = standard deviation; ASA = American Society of
Anesthesiologists

Table 2 Postoperative complications

30-day morbidity ERH (n=64) LH (n=34) p-value

Anastomotic leak 4 (6.3%) 2 (5.9%) 1.000

Chest infection 4 (6.3%) 2 (5.9%) 1.000

Atrial fibrillation 3 (4.7%) 2 (5.9%) 0.653

Postoperative ileus 3 (4.7%) 0 (0%) 0.549

Acute coronary syndrome 1 (1.6%) 1 (2.9%) 0.539

Heart failure 0 (0%) 1 (2.9%) 0.319

Acute renal failure 1 (1.6%) 0 (0%) 1.000

Clostridium difficile colitis 1 (1.6%) 1 (2.9%) 0.539

Wound infection 1 (1.6%) 0 (0%) 1.000

ERH = extended right hemicolectomy; LH = left hemicolectomy

Table 3 Histopathological analysis

ERH (n=64) LH (n=34) p-value

T stage

pT1
pT2
pT3
pT4

1 (1.6%)
6 (9.4%)
34 (53.1%)
23 (35.9%)

4 (11.8%)
2 (5.9%)
21 (61.8%)
7 (20.6%)

0.076

N stage

pN0
pN1
pN2

37 (57.8%)
19 (29.7%)
8 (12.5%)

19 (55.9%)
13 (38.2%)
2 (5.9%)

0.481

M stage

pMx
pM1

62 (96.9%)
2 (3.1%)

32 (94.1%)
2 (5.9%)

0.608

Differentiation

Poorly differentiated
Moderately differentiated
Well differentiated

13 (20.3%)
51 (79.7%)
0 (0%)

6 (17.6%)
28 (82.4%)
0 (0%)

1.000

Dukes classification

A
B
C
D

7 (10.9%)
30 (46.9%)
27 (42.2%)
0 (0%)

6 (17.6%)
13 (38.2%)
15 (44.1%)
0 (0%)

0.563

Mean length of
bowel resected in cm

47 (SD: 17) 28 (SD: 15) <0.001

Mean length of tumour
in mm

49 (SD: 22) 41 (SD: 17) 0.061

Median length for clear
margins (range) in cm

6.5
(1.5–25.0)*

6.0
(1.1–30.0)

0.249

Margins classified as
R1/R2

1 (1.6%) 0 (0%) 1.000

Median number of lymph
nodes analysed (range)

16 (5–39) 13 (4–23) 0.051

Lymph node analysis

Patients with ≥12
nodes evaluated
Patients with <12
nodes evaluated

50 (78.1%)
14 (21.9%)

20 (58.8%)
14 (41.2%)

0.044

ERH = extended right hemicolectomy; LH = left hemicolectomy;
SD = standard deviation
*n=63 (The margin was involved for one patient so no length was
reported for this case.)
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emergency presentations in the ERH group (42.2%) were
double the national average.

Emergency vs elective procedure

The high prevalence of emergency patients treated with
ERH can be attributed to the fact that emergency cases are
more likely to be performed by non-‘colorectal’ surgeons
and most would perform an ERH in the emergency setting.
In our institution, ERH is conducted mainly to remove both
the primary cancer and the diseased caecum in a single
operation when the latter is perforated or damaged from
the pneumatic distension caused by an obstructing left-
sided tumour located downstream (Laplace law). The inci-
dence of emergency presentations was consequently
higher in the ERH group than in the LH group and the
national average18 because this procedure was selected
more frequently in cases of obstruction or caecal perfora-
tion. However, the difference between the two operations
did not reach statistical significance (p=0.115). As a result,
the two patient cohorts can still be considered homogene-
ous and comparable.

Operative time

LH generally lasted longer than ERH in our series. This
could prolong surgical stress and increase risk, particularly
in frail and unstable patients. The approach used (laparo-
scopic vs open) and the length of bowel resected
influenced the duration of surgery. Laparoscopic surgery
usually results in longer operations than open surgery. In
our series, the laparoscopic approach was more frequent
for LH than for ERH owing to the increased technical
difficulty in transecting the middle colic vessels laparos-
copically during ERH.7 The length of bowel resected is
longer for ERH than for LH because of the additional
resection of the right colon, which requires extra operative
time. Accordingly, the operative time for LH is influenced
positively by the shorter bowel resection but negatively by
the laparoscopic approach. Both factors therefore have to
be considered, especially for patients who require a quick
operation.

Morbidity

Conventional wisdom would suggest that colocolic anasto-
mosis (such as performed in LH) carries an increased risk
of failure over ileocolic anastomosis (such as performed in
ERH) because of the difference in the local vascularity of
the stumps. As a result, one could expect a difference in
anastomotic leak rate between the two techniques. How-
ever, not every study has demonstrated conclusively that
colocolic anastomoses are more prone to leaking than ileo-
colic anastomoses. In our study, there were no significant
differences between ERH and LH in leak rate or any other
factors associated with the occurrence of leaks (ASA grade,
consultant performing the operation, emergency modality
or laparoscopic approach).

ERH interrupts more major vessels of the colon than LH
and one could therefore postulate that postoperative bleed-
ing is more likely. Furthermore, the surface area where
ooze is possible is greater with ERH because of the greater

amount of dissection compared with LH. Despite this, in
our study, no patients in either group experienced a post-
operative haemorrhage that required reoperation.

Surgical margins and lymph node evaluation

Both cohorts were similar in terms of preoperative cancer
staging and grading, and no significant difference was
observed for OS. There was also no difference between the
groups for margin involvement (R1 and R2) because a radi-
cal oncological resection (R0) was achieved in all but one
patient.

The adequacy of lymph node examination for accurate
cancer staging has been a longstanding problem in color-
ectal surgery.14 Based on current guidelines, a minimum of
12 nodes should be evaluated for reliable staging.15–17 This
threshold provides a recognised standard to avoid inad-
equate sampling and understaging, which is still present in
large series.21 In our series, the median number of lymph
nodes analysed per patient was ≥12 in both groups. The
ERH group had a higher proportion of patients with
adequate node analysis than the LH cohort.

Numerous risk factors for inadequate lymph node
retrieval have been presented but those related to surgical
technique mostly involve the length of bowel resected, pro-
portional to the amount of mesentery provided for analysis.
Moreover, a study by Bilchik and Trocha showed that 29%
of colorectal cancer patients undergoing lymphatic map-
ping at the time of resection had aberrant drainage,22 and
skip metastasis is being observed more frequently as tech-
nologies more sensitive in detection of micrometastasis are
being used.23

ERH also removes the entire lymphatic basin of the
transverse colon, thereby avoiding the risk of missing skip
metastasis, especially for tumours of the distal transverse
that can still metastasise to portions of the mesentery not
normally resected during a standard LH lymphadenectomy.
However, the two operations generally capture very differ-
ent drainage patterns and the extra lymph nodes available
for analysis in ERH may not be relevant to cancer staging
for most patients: the additional nodes provided by the
right bowel are often far away from the primary cancer
and are therefore unlikely to be involved. Until the contri-
bution of the extra lymph nodes provided with ERH is
clarified, it is important to consider that ERH increases the
number of nodes retrieved compared with LH but at the
expense of additional length of bowel being resected.

Study limitations

Two main limitations of our study should be acknowl-
edged. First, the retrospective nature of the design means
that there may have been selection bias. Groups were
already homogeneous for relevant parameters including
age, sex, tumour size, location, surgeon performing the
operation, and the surgeon’s experience with ERH and LH.
Unfortunately, it is difficult to investigate retrospectively
why some patients underwent ERH or LH. An exception
was made for patients who presented as an emergency
with intraoperative findings of a damaged caecum, where
ERH was the operation of choice. Other factors may have

306 Ann R Coll Surg Engl 2016; 98: 303–307

GRAVANTE ELSHAER PARKER MOGEKWU DRAKE ABOELKASSEM
RAHMAN SORGE ALHAMMALI GARDINER AL-HAMALI RASHED
KELKAR AGARWAL EL-RABAA

EXTENDED RIGHT HEMICOLECTOMY AND LEFT HEMICOLECTOMY

FOR COLORECTAL CANCERS BETWEEN THE DISTAL TRANSVERSE

AND PROXIMAL DESCENDING COLON



influenced the decision making process that were not
recorded in the notes.

Second, one of the reasons not to perform an ERC would
be the eventual effects on bowel function due to the longer
resection. In times of enhanced recovery programmes, par-
ticular attention has to be given to the functional outcomes
and the patient’s quality of life instead of just the classic
immediate postoperative and long-term oncological out-
comes. The additional removal of the colon and ileocaecal
valve with ERC may impact on the number of bowel
motions per day and produce diarrhoea. It can also affect
nutrient absorption, faecal continence and the sensation of
urgency. Unfortunately, these parameters could not be
addressed in a retrospective study as most of them were
not recorded in the notes, especially for earlier operations.
In fact, analysis in terms of patients’ enhanced recovery
outcomes was not possible because specific protocols were
introduced relatively late compared with our recruitment
period.24

The definitive message of our study is that no significant
differences were present in our series regarding the imme-
diate postoperative outcomes for the two operations. This
similarity forms the basis for a future prospective study
aiming at further investigating eventual differences in
functional outcomes.

Conclusions

ERH is an established procedure for tumours located
between the distal transverse and proximal descending
colon, both for emergency and elective colorectal cancer
resections. In our series, ERH and LH produced similar
results with regard to early postoperative outcomes and
late cancer specific outcomes, and either could be used for
such tumours.
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