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General introduction and outline

EPIDEMIOLOGY

Colorectal cancer is the third most frequent cancer diagnosed in men (after lung and
prostate cancer) and the second most frequent cancer diagnosed in women (after
breast cancer).! About 10000 new cases are diagnosed in The Netherlands each
year, of which approximately 25 percent are located in the rectum.? The incidence
rate is increasing. This is mainly due to earlier detection and increasing age of the
population, as the highest incidence of rectal cancer is found in the sixth and seventh
decade. Five-year survival rate of rectal cancer is about 60 percent and depends to a
large extent on the Tumour Node Metastases (TNM) stage at diagnosis.

PRETREATMENT STAGING

The TNM staging system is the gold standard for prognostication of rectal cancer
relying on the morphological and histopathological appearance of the tumour.? Clas-
sification into stages with distinct clinical courses enables the clinicians to define
treatment. Preoperative imaging with computed tomography (CT) is used to identify
extrapelvic metastases, whereas magnetic resonance imaging (MRI) and endorectal
ultrasound (EUS) is used for staging and evaluating locoregional disease. The evalu-
ation of regional lymph node involvement remains relatively inaccurate. In addition,
MRI is used for visualising the mesorectal fascia and predicting if negative surgical
margins can be achieved. In that case the tumour is considered surgically resectable
for cure, which comprises approximately 75 percent.*

SURGICAL TREATMENT

Surgical resection with total mesorectal excision (TME) is the predominant treatment
option for rectal cancer. Resection of rectal cancer is relatively difficult due to the
close relation of the rectum to the surrounding structures and the narrow access in
the deep pelvis. Direct view of the operative field is difficult during deep dissection,
explaining why rectal resection for cancer remains one of the operations in elective
abdominal surgery that most frequently requires perioperative blood transfusions.’
A reduction of blood transfusion has been accomplished especially by sharp dissec-
tion in the avascular plane between the mesorectum and the surrounding tissues,
which is implicated in the TME technique.® Furthermore, the assumed increased risk
of morbidity and mortality has led to a critical attitude towards blood transfusion.
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In addition, universal leukocyte depletion has been implemented in order to prevent
transfusion induced morbidity, which will be further discussed in Chapter 9.

Anatomically, the rectum extends from the anal verge for about 12-15 cm, where
it curves anteriorly and merges into the sigmoid. Circumferentially the rectum is sur-
rounded by fatty and connective tissue, which is known as the mesorectum. Starting
at the sacral promontory, the mesorectum being most pronounced at the dorsal site
of the rectum diminishes below the rectosacral fascia around the levator ani muscles
at the end of the distal third of the rectum. The mesorectum frequently contains
microscopic tumour deposits, resulting from radial spread of the tumour. The con-
cept of lymphatic spread and the importance of the removal of the mesorectal tissue
had already been established by Miles in 1908.% Miles’ impact on the development
of rectal cancer treatment will be discussed in Chapter 2. The aim of TME, which
was popularised by Heald in 1979, is complete removal of the mesorectum through
sharp dissection along pre-existing embryologically determined planes, allowing the
preservation of the pelvic autonomic nerves.” This technique has become the gold
standard, however routine TME in rectal cancer at all levels has been challenged in
view of increased risk of anastomotic leakage.!’ The extent of distal tumour spread in
the mesorectum after multimodality treatment is currently under discussion. Partial
mesorectal excision might be more appropriate for upper rectal cancer.

The TME technique results in reproducible specimens for pathological examina-
tion. The pathologist determines the quality of the resected specimen by assessment
of resection margins. Studies of Quirke ef a/. have shown that, rather than the distal
and proximal margin, the circumferential resection margin (CRM) is of importance
for prediction of prognosis." The CRM is considered positive when tumour tissue
approaches the resection margin within one millimetre, increasing the risk of lo-
cal recurrence significantly.”” The development of the TME technique has led to a
reduced risk of positive CRM and a significant decrease of local recurrence rates
from (12-20 to 4 percent).”® For determination of the nodal status also the number
of involved lymph nodes is determined during pathological examination. Excision
of a minimum of 10 lymph nodes is recommended for determining a negative nodal
status."

LOW ANTERIOR RESECTION VERSUS ABDOMINOPERINEAL
RESECTION

The introduction of TME, the understanding that distal resection margins of 1-2 cm
are adequate and the possibility of tumour downsizing allowed abdominoperineal
resection (APR) to be relegated to use only in a minority of patients.'>!* Sphincter
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preservation by low anterior resection (LAR) is currently the gold standard. Tra-
ditionally, the construction of a colostomy, which is implicated in APR, has been
regarded as an unfavourable outcome, as quality of life of patients with a colostomy
is believed to be inferior to patients without a colostomy. However, recent studies
have shown that quality of life after APR may be not as bad as once believed and
may be equal or worse after LAR due to faecal incontinence, which occurs frequently
after restorative surgery.?%-2¢

Furthermore, the rise in sphincter saving procedures might contribute to an in-
crease of anastomotic failure. Anastomotic leakage is a frequently reported compli-
cation after LAR (5-26 percent) and is associated with high morbidity and mortality
rates.>>® A defunctioning stoma reduces the risk of clinically relevant anastomotic
leakage.”” Furthermore, the construction of a tension free anastomosis with good
blood supply is of major importance and may be influenced by the level of arterial
ligation during TME, which will be further discussed in Chapter 3.28-%°

(NEO-)ADJUVANT THERAPY

Short-course preoperative radiotherapy (PRT; 5x5 Gy) increased both local con-
trol and overall survival in the Swedish Rectal Cancer Trial.’"*> However, in this
trial, surgery consisted of conventional resection, which implies blunt dissection
of the rectal fascia, resulting in incomplete removal of the mesorectal tissue. To
evaluate the benefits of PRT followed by TME surgery, the Dutch Colorectal Cancer
Group conducted the Dutch TME trial. This was a nationwide clinical randomised
controlled trial comparing PRT and TME surgery with TME surgery alone. From
January 1996 till December 1999 1861 patients where randomised. Standardisa-
tion and quality control of surgery, radiotherapy and pathology were achieved by
means of a monitoring committee of specially trained instructor surgeons, a panel
of supervising pathologists and study coordinators for surgery, radiotherapy and
pathology. Results showed no effect on survival but a reduced local recurrence rate
after short-course PRT, which has become the most common type of treatment in
Europe.*® However, long-course PRT (45-55 Gy in 1.8 Gy fractions over 4-6 weeks)
combined with chemotherapy is also frequently used.** In case of locally advanced
tumours with a threatened or involved CRM, this treatment regimen facilitates
resection by downsizing the tumour.> A randomised phase III study (Stockholm
IIT) is presently ongoing, comparing long-course PRT and short-course PRT with
immediate or delayed surgery.
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FUNCTIONAL OUTCOME

Until recently research in rectal cancer treatment has mainly focused on local recur-
rence and survival rates. However, not only improved tumour control should play a
role in the debate concerning rectal cancer treatment, but also morbidity. In addition
to faecal incontinence, urinary and sexual dysfunctions are frequent and distress-
ing complications of rectal cancer treatment.**** It is suggested that pelvic organ
function is impaired by radiotherapy, but function can also be affected by surgery
alone.?>**4% Damage to the pelvic nerve system might be involved.*** Damage to the
autonomic innervation of the pelvic organs was long thought to be an inevitable part
of radical surgery for rectal cancer. However, encouraged by improved cure rates of
oncologic treatment, more research changed its focus of attention from eradication of
the tumour only, towards combining cure with quality of life of patients after treat-
ment. The surgical concept of nerve identification and preservation was initiated in
Japan, where resection techniques were developed which allowed preservation of the
autonomic innervation of the pelvic organs (hypogastric nerves, inferior hypogastric
plexus and pelvic splanchnic nerves).*> The American surgeon Enker combined the
nerve preserving principle with the TME technique, resulting in intact urogenital
function in almost 90 percent of patients, without compromising oncologic out-
come.* Moriya confirmed the feasibility and safety of the nerve sparing technique in
a prospective study of 47 patients in the Netherlands.** Surgical training programmes
spread the technique of TME with nerve preservation world-wide. However, despite
this, clinical studies report a high incidence of pelvic organ dysfunction and the good
functional results achieved by expert rectal surgeons have not yet been reproduced
in larger studies.?>*%% The contribution of each treatment component in the develop-
ment of anorectal and urogenital dysfunction remains unclear. There is a general
lack of large prospective studies concerning long-term functional morbidity after
multimodality treatment for rectal cancer, especially with respect to female sexual
functioning. The Dutch TME trial was the first trial in which long-term functional
outcome was documented extensively, which will be the main focus of the current
thesis.

OUTLINE

The aim of this thesis was to evaluate long-term results of rectal cancer treatment,
specifically focusing on the etiology of long-term morbidity.

Chapter 2 is a historical overview describing the impact of Miles, who introduced
radical APR, on the development of rectal cancer treatment. With respect to arterial

14



General introduction and outline

ligation during rectal cancer surgery, Miles recommended division of the superior
rectal artery just distally to the origin of the left colic artery (low tie).* Moynihan was
the first who advocated resection of the inferior mesenteric artery at its origin (high
tie).* The level of ligation has been suggested to be associated with oncologic and
functional outcome.*’*® Currently, consensus does not exist and the level at which
the arterial supply is ligated during rectal cancer surgery varies greatly, depending
largely on the surgeon.* Chapter 3 systematically reviews the evidence of benefits
of both ligation techniques.

Chapter 4, Chapter 5 and Chapter 6 evaluate long-term sexual dysfunction, uri-
nary dysfunction and faecal incontinence after rectal cancer treatment, respectively.
In order to gain insight into the etiology, risk factors associated with poor functional
outcome were identified in the database of the Dutch TME trial. Chapter 7 presents
a hypothetical patient with incontinence problems after rectal cancer surgery and
discusses the incidence, etiology and available treatment modalities. Incontinence
problems may be caused by surgical damage to the innervation of the pelvic floor
muscles, which are a crucial component of the urinary and faecal continence sys-
tem.’*! Chapter 8 combines anatomical findings and analysis of clinical data to
evaluate nerve disruption during TME as a cause of poor functional outcome, with
special attention to the pelvic floor innervation and incontinence.

Excessive blood loss during rectal cancer surgery is associated with surgical nerve
disruption, resulting in functional morbidity, but also with blood transfusion, increas-
ing the risk of short-term morbidity.*>** Moreover, blood transfusions are reported
to be associated with poor cancer prognosis.> The presence of allogeneic leukocytes
in transfusion products is presumed to impair response against cancer.”® Chapter 9
reports the long-term recurrence and survival rates of a randomised controlled trial
comparing leukocyte depleted and non-leukocyte depleted red blood cell transfusion
in gastrointestinal cancer patients.

Chapter 10 provides a discussion of the data presented in this thesis.
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