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Dear Editor,

Individuals with Lynch syndrome have a high lifetime risk
of developing colorectal cancer (CRC) varying from 30 to
70%, partly depending on the underlying mismatch repair
(MMR) gene defect [1].

Adenomas are known to cause CRC (adenoma-carci-
noma sequence) in the general population and polypectomy
is documented to prevent CRC. More than 10 years ago, de
Jong et al. [2] compared the incidence and features of
adenomas between proven MMR-mutation carriers and
family members that were found not to carry the gene
defect. They reported a significantly increased incidence of
adenomas in the mutation carriers compared to the con-
trols. In addition, they found that adenomas in the mutation
carriers showed more often high grade dysplasia and a
villous architecture. Most adenomas as well as CRC in this
group were located in the right colon. Moreover, about
50% of low grade adenomas and 100% of high grade
adenomas showed loss of MMR-protein expression. A
recent study reported that MMR-deficiency may even be
present in macroscopically normal crypts [3]. These studies
confirmed the role of adenomas in CRC development in
Lynch syndrome.

Nearly twenty years ago, Jarvinen et al. reported in the
only controlled trial available that colonoscopic surveil-
lance and polypectomy at 3 year intervals in Lynch
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syndrome lead to a decrease in CRC incidence [4]. How-
ever, several studies provided evidence that the adenoma-
carcinoma sequence in Lynch syndrome is accelerated and
that (interval) CRCs may develop within 2-3 years after a
normal colonoscopy [5-7]. Based upon these observations,
an intensive surveillance protocol is recommended with
colonoscopy usually at 1-2 years intervals.

A recent study by the Mallorca group [8], provided
estimates of cancer incidence in patients with Lynch syn-
drome under prospective cancer surveillance. A remarkable
finding of this study was the frequent occurrence of col-
orectal cancer (CRC) despite colonoscopic screening with
removal of adenomas. This observation raises questions
about the effectiveness of colonoscopic surveillance. The
authors speculate that “MMR mutation carriers are capable
of producing CRC not only inside an adenoma but also
independently of a macroscopically visible adenoma”.
Other explanations might be the accelerated carcinogenesis
in Lynch syndrome or a different appearance of adenomas
(e.g., flat adenomas) and CRC (small CRC) in Lynch
syndrome that can be missed by a suboptimal colonoscopy.
A study of interval cancers in Lynch syndrome patients
registered at the Dutch Lynch syndrome registry, showed
that factors associated with the development of interval
cancers included incomplete investigation of the colon,
insufficient cleaning of the colon and incomplete removal
of adenomas during the previous examination [9]. It is
clear that these findings and the observations of the Mal-
lorca group warrant a high quality colonoscopy in Lynch
syndrome patients.

In recent years, several quality parameters have been
proposed to optimise colonoscopic examination in general
[10, 11]. These parameters include visualisation and doc-
umentation of the appendiceal orifice and ileocecal valve or
intubation of the terminal ileum to ensure full inspection of
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the colon, adequate preparation of the colon as estimated
by the BBPS (Boston Bowel Preparation Scale), docu-
mentation of the withdrawal time (which should be longer
than 6 min) and the Gloucester Comfort Scale (which
estimates the examination burden for patients). While all of
the above-mentioned parameters will certainly improve the
quality of the colonoscopic examination, they do not nec-
essarily provide a complete picture. While all parameters
may be adequately met in a patient, in reality the quality of
the colonoscopy can be impaired by factors not captured by
these quality measurements. Examples of situations that
may decrease quality include (1) a sigmoid that cannot be
easily inspected due to spasms, (2) severe diverticulosis,
(3) a fixed angulated sigmoid, (4) unresolvable loops, (5)
painful colonoscopy that limits repeated inspection of
specific areas of the colon, and (6) an unstable patient with
severe bradycardia, hypotension or decreased oxygen sat-
uration. As these factors are not routinely reported in the
colonoscopy report, this crucial information is lost before it
reaches the clinician who determines surveillance intervals
at a later date in the outpatient clinic.

Extensive discussion of this issue among members of
the CRC population screening team at the department of
Gastroenterology & Hepatology at Leiden University
Medical Centre led to the development and implementation
of a new subjective quality score, referred to as the ‘Leiden
Quality Score’. This score is based on the endoscopist’s
overall impression of the quality of the colonoscopy and an
opinion on whether polyps may have been missed. The
definition of the quality score is shown in Table 1.

What benefits might accompany implementation of the
Leiden Quality Score (LQS)? The primary benefit of this
simple new scoring system will be improved communica-
tion between the endoscopist and the clinician ordering the
examination. The score should always be accompanied by
information about the cause of a low LQS and advice on
how a specific problem can be prevented during the next
examination. The score is especially important in Lynch
syndrome patients, but may also be important in familial
CRC screening and other high-risk groups. In these
patients, the screening interval might be shortened based on

Table 1 The Leiden Quality Score (LQS)

Score  Quality of examination  Description

5 Very good >99% Certain no polyps missed
4 Good >95% Certain no polyps missed
3 Reasonable >90% Certain no polyps missed
2 Moderate >80% Certain no polyps missed
1 Inadequate Only large polyps excluded
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this score. For example, a LQS of 3 in a Lynch syndrome
patient should result in a shortening of the surveillance
interval from 2 years to 1 year, while a LQS score of 2
indicates that the colonoscopy should be repeated within
1 year.

In order to validate this scoring system, we have now
implemented the LQS for all patients at risk of CRC
undergoing colonoscopy. When 300 consecutive exami-
nations have been completed, we will determine whether
the LQS indeed improves communication between the
endoscopist and the requesting clinician, and whether the
LQS improves (documented) advice aimed at preventing
specific problems during the next examination (e.g., alter-
native approaches to cleaning of the colon, propofol
sedation, use of antispasmodics during endoscopy, etc.).
We will also investigate whether this score led to adjust-
ment of the screening interval in Lynch syndrome. We
hope that implementation of this new quality parameter
will improve the prevention of CRC in Lynch syndrome
patients and other high risk groups.
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