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Purpose: Malnutrition is associated with an increased risk of developing complications following gastrointestinal surgery,
especially following radical surgeries such as pelvic exenteration. This study aims to determine if preoperative body mass
index (BMI) is associated with 30-day morbidity, length of hospital stay and/or quality of life (QoL) in patients undergoing
pelvic exenteration surgery for recurrent and locally-advanced rectal cancer prior to a prospective trial.
Methods: A review of all patients who underwent pelvic exenteration surgery prior to 2008 was performed. Patients were
included if they had a documented BMI as well as a QoL measurement (Functional Assessment Cancer Therapy - Colorectal questionnaire).
Results: Thirty-one patients, with a mean age of 56 years, had preoperative height and weight data, as well as measures of
postoperative QoL, and formed the study group. The numbers of patients with recurrent (n = 17) or locally-advanced rectal
cancer (n = 14) were similar. The mean length of stay was 21 days while the mean BMI of the patients was 24.3 (± 5.9) kg/m2.
The majority of the patients were either of normal weight (n = 15) or overweight/obese (n = 11). The average length of hospital stay was significantly longer in patients who were underweight compared to those who were of normal weight (F =
6.508, P = 0.006) and those who were overweight and obese (F = 6.508, P = 0.007).
Conclusion: This study suggests that a lower body mass index preoperatively is associated with a longer length of hospital
stay. BMI is not associated with long-term QoL in this patient group. However, further prospective research is required.
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INTRODUCTION
Malnutrition is prevalent in patients before and after gastrointestinal surgery and has been associated with an increased incidence of
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postoperative morbidity [1-5] and mortality [5, 6]. The detrimental effects of malnutrition on postoperative recovery following gastrointestinal surgery can include compromised organ function [1],
impaired immune function [1], delayed wound healing [7], and
increased length of hospital stay [2]. In the colorectal cancer population specifically, rates of malnutrition have been documented to
be between 20%–56% [8-11]; malnutrition is associated with
poorer outcomes [1, 2, 12] and reduced quality of life (QoL) [13].
While nutritional status and malnutrition are ideally measured using multifaceted tools, including the subjective global assessment
(SGA) [14], the body mass index (BMI) is the standard anthropometric measure of health and nutrition [15], and it has previously
been associated with morbidity and mortality in post-surgical patients [6, 16].
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Pelvic exenteration surgery is a radical procedure that offers curative potential for recurrent rectal cancer and locally advanced rectal
cancer [17]. As surgery in these patients is their only hope of cure,
pelvic exenteration surgeries are being increasingly performed.
Such radical surgery involves complete or partial removal of all the
pelvic viscera, vessels, muscles and ligaments; also, removal of part
of the pelvic bone may be required. It has previously been associated with significant morbidity and mortality [18-20]. Centers in
Australia have reported acceptable peri-operative morbidity and
mortality rates, 27% and 0.6%, respectively, and 5-year survival
rates between 36%–46% [21, 22]. Without resection these patients
have a poor prognosis, and only 3% will survive 5 years [23].
Currently no information is available in the literature either on
the association between preoperative nutritional status and postoperative morbidity and mortality or on the impact of preoperative nutritional status on measures of QoL in pelvic exenteration
surgery specifically. Therefore, the aim of this retrospective study
was to determine, prior to embarking on a large prospective nutritional assessment and surgical outcome study, whether or not
preoperative BMI was associated with 30-day morbidity and/or
QoL in patients’ undergoing pelvic exenteration surgery for recurrent or locally advanced rectal cancer.

METHODS
Patients who underwent pelvic exenteration surgery from January
1996 to November 2007 were identified from colorectal department records for this retrospective study. Medical records and a
colorectal prospective exenteration database were used to collect
data on nutritional status, morbidity and QoL. This study was approved by the Royal Prince Alfred Hospital’s Ethics Committee.
Nutritional status was assessed using weight, height, and BMI.
Preoperative weight and height measurements were recorded retrospectively from admission notes in the hospital medical records.
The BMI was calculated using the standard formula height (kg)/
height (m2). World Health Organization classifications were used
to determine underweight (<18.5 kg/m2), normal weight (18.5–
24.99 kg/m2) and overweight and obese (>25.0 kg/m2) BMI
ranges [15]. When patients were older than 65 years of age, the
normal weight range 22–27 kg/m2 was used [24].
QoL was measured using the Functional Assessment of Cancer
Therapy - Colorectal (FACT-C) questionnaire [25]. The FACT-C
is a widely used cancer-specific QoL instrument that comprises
27 items pertaining to physical, social, emotional and functional
well being and a further 10 items that are specific to colorectal
cancer, including bowel function, appetite, digestion, and concerns about ostomies. The FACT-C is a valid and reliable measure
of QoL in colorectal cancer patients and is sensitive to changes in
functional status [25]. The FACT-C scores range from 0 to 136,
with a higher score reflecting a better quality of life [25].
The 30-day morbidity, measured in the form of total number of
complications, was collected from the Colorectal Department’s ex84

enteration database. The total number and the types of complications for each patient were recorded. Postoperative complications
were either surgical (abdominal or pelvic collections, anastomotic
leak, enterocutaneous fistula, wound infections, superficial wound
dehiscence, deep wound dehiscence, prolonged ileus, small bowel
obstruction, ureteric injury, incontinence, splenectomy, septicaemia, postoperative hemorrhage, multiresistant staphylococcus aureus, vancomycin resistant enterococcus, and others) or medical
(deep vein thrombosis, pulmonary embolus, cardiac complications, chest infection, pneumothorax, acute confusion, cardiovascular accident, pressure sores, and others). The length of stay was
defined as the duration of inpatient hospital stay with the day of
surgery being taken as day 0.
Data was collected on a predesigned data collection form, deidentified, entered into and analyzed by using the PASW ver. 18.0
(SPSS Inc., Chicago, IL, USA). Descriptive statistics were expressed as means and standard deviations. Pearson correlation
coefficient was used to determine associations between the BMI
and the QoL. Differences between the BMI and complications
and length of stay (LOS) were assessed using unpaired t-tests and
analysis of variance using Tukey post hoc analysis. The demographic characteristics of patients with available BMI and QoL
data were compared with those of patients who were excluded
due to missing data by using the chi-square and the unpaired ttests to investigate potential selection bias. A P-value of <0.05 was
considered significant for all analyses.

RESULTS
Thirty-one patients had full weight and height data recorded in
the medical notes at the time of surgery and had completed the
FACT-C QoL questionnaire. For these 31 patients, the median
time of completion of the FACT-C postpelvic exenteration surgery was 47 months (range, 1–206 months). The demographic
profile of the patients and their nutritional status as determined
are summarized in Table 1. There were no significant differences
in the demographic characteristics of patients who had BMI and
QoL information available compared to those who did not.
Differences in postoperative complications, FACT-C scores and
LOS across the BMI categories are shown in Table 2. There was a
significant difference between length of stay in patients who were
underweight compared to patients of normal weight (F = 6.508, P
= 0.007) and those who were overweight or obese (F = 6.508, P =
0.006). The mean FACT-C score for all patients was 100.7 ± 13.5,
indicating a good QoL. There was no correlation between preoperative BMI and the total FACT-C score (r = 0.183, P = 0.324). Preoperative BMI was not significantly related to surgical or medical
complications. However, further analysis of preoperative BMI and
the total number of complications showed patients with two or
more complications trended towards having a lower BMI (19.9 ±
2.6 kg/m2) compared with patients who had less than two complications (25.2 ± 6.0 kg/m2) (t = 1.888, P = 0.07), although this difwww.coloproctol.org
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Table 1. Demographics of the study group
Variable

Value
a

No. of patients

31

Male:female ratio

13:18

Age (yr)

56 (±13.2)

Type of rectal cancer
Recurrent

17

Advanced primary

14

Length of stay (day)

21 (±23)
2

Body mass index (kg/m )
Underweight

24.3 (±5.9)
5 (16)

Normal weight

15 (48)

Overweight and obese

11 (36)

Values are presented as mean (±standard deviation) or number (%).
a
Patients with body mass index and quality of life data available.

ference was not statistically significant.

DISCUSSION
This retrospective analysis is one of the first studies to investigate
the nutritional status of patients undergoing pelvic exenteration
surgery for rectal cancer and both its association with the 30-day
morbidity and its impact on measures of QoL. According to their
BMI, almost half of the patients in this study were within the normal weight range, 16% were underweight and 36% were either
overweight or obese. Despite the small number of patients in the
current study, similar BMI ranges in the colorectal cancer population have been described elsewhere [8, 11, 26]. When comparing
preoperative BMI and LOS in this study, there were significant differences between patients who were underweight and patients
who were of normal weight or overweight and obese. Underweight
patients were in hospital three times longer than patients who were
normal weight or who were overweight or obese. This is similar to
a previous study of patients undergoing gastrointestinal surgery
where malnourished patients were hospitalized twice as long as
their well-nourished counterparts [2]. Although not statistically
significant, a trend was seen with BMI and an increase in the total
number of complications. Patients with a BMI classified as overweight before surgery in this study had a lower number of complications compared to patients with a BMI at the lower limit of the
healthy-weight range. This is consistent with previous studies
showing that a higher BMI is associated with a better outcome [6].
In a much larger study investigating the impact of BMI on perioperative outcomes in 2,258 patients undergoing major intra-abdominal surgery, including 753 who were having surgery for rectal cancer, 25.4% were classified as obese, which was not a risk factor for
death or major complications. However, underweight patients
were found to have a fivefold increase in postoperative mortality
[6]. Therefore, while a BMI within the healthy-weight range is recwww.coloproctol.org

Annals of

Coloproctology

Table 2. Postoperative morbidity, quality of life, and LOS across body
mass index categories
Body mass index
Variable

Unde rweight Normal weight Overweight/
P-value
(n=5)
(n=15)
obese (n=11)

Patients with medical
complications

1

3

1

0.600

Patients with surgical
complications

3

5

4

0.300

Total no. of
complications

6

12

5

0.400

Mean FACT-C score
a,b

Mean LOS

89.0 (±8.9)

102.6 (±14.4) 103.5 (±11.9)

0.100

50.0 (±49.6)

16.0 (±32.0) 14.0 (±6.5)

0.005

Values are presented as mean (±standard deviation).
LOS, length of stay; FACT-C, Functional Assessment of Cancer Therapy – Colorectal.
a
Significant difference between underweight and normal weight patients. bSignificant difference between underweight and overweight/obese patients.

ommended for the general population, a higher BMI leading up to
major surgery might be of benefit.
Again, limited information exists in the literature regarding patients’ expected QoL before and after pelvic exenteration surgery
for rectal cancer, and no information is available regarding the association between nutritional status and QoL in this patient group.
Previous research investigating the same study group suggested
that longer-term survivors of pelvic exenteration have a reasonable
QoL compared with patients undergoing a routine resection of a
rectal primary cancer and with the Australian population at large
[27]. In this study, using a similar patient group, there was no significant difference between preoperative BMI and QOL when using the FACT-C QOL score. Previous studies including nonsurgical colorectal cancer patients have shown associations between nutritional status and QoL, indicating a poorer QoL in malnourished
patients [10, 28]. A limitation to consider is that the QoL scores in
our study were measured at only one time point in a patient’s recovery and that the time from pelvic exenteration varied between
patients. The QoL measures were from survivors of pelvic exenteration only and may have overestimated the QoL, because those
with the worst outcome (i.e., death) were not measured.
Further limitations need to be considered. Due to the retrospective nature of this study and the limited data available, only a small
sample of patients was investigated. In addition, very limited nutritional information was available from the review of the medical
notes; only preoperative BMI could be collected, and an alternative
surgical group was not available for comparison. Insufficient information was available regarding weight history or serum albumin
prior to or after pelvic exenteration. BMI has been criticized as a
poor marker of nutritional status as it does not reflect changes in
weight, fat free mass [29] or nutritional intake. Previous research
has shown that despite having a normal or high BMI, colorectal
cancer patients can be considered malnourished [8, 11]. Using validated measures to assess nutritional status, including the SGA
85
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would be ideal. Nutritional status, as measured by using the widely
adopted and validated SGA tool [14], has been demonstrated to
predict postoperative nutrition-related complications in patients
undergoing gastrointestinal surgery [2, 4]. In addition, selection
bias may be present as some patients may have remained unwell
following the operation and, hence, not have been able to complete
the questionnaire. Because of the limitations in this retrospective
review, a prospective study examining patients’ QoL, outcomes
and nutritional status by using a variety of validated measures preoperatively and postoperatively, while in hospital and following
discharge has been underway since 2008.
This study suggests a lower BMI preoperatively is associated with
a longer length of hospital stay and a trend towards a greater number of postoperative complications following pelvic exenteration
for rectal cancer. Also, the nutritional status was not associated
with long-term QoL in this patient group. However, the many limitations of this study indicate that further prospective research is
essential to determine the nutritional status of patients before and
after pelvic exenteration for rectal cancer and its association with
postoperative outcomes. This will help to better tailor nutritionassessment practices and nutrition interventions for these patients.
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