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Abstract
Background—Anthranoid laxatives are
the most commonly used purgatives in the
therapy of acute and chronic constipation.
Recent experimental data and a prospec-
tive cohort study provide evidence of a
possible risk of anthranoid use for the
development of colorectal neoplasms.
Materials and methods—We performed a
prospective case control study at the Uni-
versity of Erlangen to investigate the risk
of anthranoid laxative use for the develop-
ment of colorectal adenomas or carcino-
mas. A total of 202 patients with newly
diagnosed colorectal carcinomas, 114 pa-
tients with adenomatous polyps, and 238
patients (controls) with no colorectal neo-
plasms who had been referred for total
colonoscopy were studied. The use of
anthranoid preparations was assessed by
standardised interview, and endoscopi-
cally visible or microscopic melanosis coli
was studied by histopathological exam-
ination.
Results—There was no statistically sig-
nificant risk of anthranoid use for the
development of colorectal adenomas (un-
adjusted odds ratio 1.0; 95% CI 0.5–1.9) or
carcinomas (unadjusted odds ratio 1.0;
95% CI 0.6–1.8). Even after adjustment for
the risk factors age, sex, and blood in the
stools by logistic regression analysis the
odds ratio for adenomas was 0.84 (95% CI
0.4–1.7) and for carcinomas 0.93 (95% CI
0.5–1.7). Also, there were no diVerences
between the patient and control groups for
duration of intake. Macroscopic and high
grade microscopic melanosis coli were not
significant risk factors for the develop-
ment of adenomas or carcinomas.
Conclusion—Neither anthranoid laxative
use, even in the long term, nor macro-
scopic or marked microscopic melanosis
coli were associated with any significant
risk for the development of colorectal
adenoma or carcinoma.
(Gut 2000;46:651–655)
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Laxatives containing a variety of diVerent
pharmaceutical ingredients are often used to
treat acute and chronic constipation. They fre-
quently contain osmotic saline or sugar solu-
tions, anthranoids (senna, aloe), diphenylmeth-
ane derivates, or synthetic prokinetics.1

Undesirable side eVects such as abdominal
pain, atonic colon, hypokalaemia, and pigmen-
tation of the colonic mucosa (melanosis coli)
have been described.1–3 Chronic ingestion of
cathartics in the anthranoid group, such as cas-
cara, senna, sagrada, frangula, aloes, or rhu-
barb is believed to be an aetiological factor in
melanosis coli, and this has also been demon-
strated experimentally.4 The term melanosis
coli refers to the brownish black pigmentation
of the colorectum. The composition of the pig-
ment is essentially unknown. A recent histo-
chemical study categorised it as a melanised
ceroid and found a significant increase in apop-
totic bodies in the colonic epithelium lining,
indicating that this type of cell death is not due
to natural programmed cell renewal but to the
action of laxatives.5 Melanosis coli has long
been considered to be a harmless discoloura-
tion of the large bowel. However, mutagenic
eVects have recently been reported for some
anthranoid laxatives in vitro.6 7 Some evidence
has been found in animal experiments that
dantrone, a synthetic anthranoid laxative, may
induce colorectal tumours.8 A recent study
involving long term administration of purified
senna extract to rats revealed no association
with gastrointestinal, hepatic, renal, or adrenal
tumours.9

Evidence of a tumorigenic potential of
anthranoid laxatives found in clinical-
epidemiological studies is controversial. Sev-
eral cohort studies failed to find any association
between anthranoid laxative use or melanosis
coli and colorectal cancer.10–13 Only a single
case report14 and a recent prospective study15

have shown a higher risk for developing colo-
rectal cancer in patients with melanosis coli
and anthranoid laxative use. Experimental data
indicate that melanosis coli is induced by
anthranoid intake. However, 73.4% of patients
with melanosis coli reported using anthranoid
laxatives while 26.6% did not. The aim of our
prospective case control study was to investi-
gate the risk of colorectal neoplasia, not only in
patients with melanosis coli, but also in
patients reporting anthranoid laxative use.

Material and methods
We studied the risk of melanosis coli and laxa-
tive use for colorectal neoplasias in a prospec-
tive case control study carried out at the
University of Erlangen, Germany (Depart-
ments of Medicine I, Surgery, and Pathology).
Between 1993 and 1996 all consecutive
patients who underwent total colonoscopy at
the endoscopic units of the Department of
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Medicine I and Department of Surgery, and
those who were referred for surgical resection
of a known colorectal carcinoma were consid-
ered for participation. In accordance with the
colorectal adenoma-carcinoma sequence, we
defined two groups of patients comprising
those suVering from a newly diagnosed colo-
rectal carcinoma (carcinoma group) or color-
ectal adenoma only (adenoma group). Patients
with a carcinoma and synchronous adenomas
were placed in the carcinoma group. Patients
with no colorectal neoplasias were used as con-
trols. A sample size of 200 patients for each
group was intended, on the assumption of a
rate of 15% of laxative users in the control
group. With such a sample size a significant
diVerence between the controls and case
groups at the 5% level can be expected, with a
power of 80% for an odds ratio of 2.0. Recruit-
ment of study participants was stopped when
more than 200 carcinoma patients had been
enrolled.

Excluded from the study were all patients
younger than 40 years and those who had suf-
fered precancerous conditions or lesions (for
example, a history of previous carcinoma,
colorectal adenomas, FAP or the Lynch
syndrome, cholecystectomy, ureterosigmoidos-
tomy, radiation therapy, inflammatory bowel
disease, or chronic diarrhoea). All patients and
controls underwent total colonoscopy, with the
exception of patients with a stenosing distal
colorectal carcinoma. All endoscopic examina-
tions were documented using standardised
forms. To obtain evidence of microscopic
melanosis coli, a biopsy was taken from the
rectal and caecal mucosa of all patients and
controls. All biopsies and endoscopic or surgi-
cal specimens of adenomas and carcinomas
were examined histopathologically at the
Department of Pathology, University of Erlan-
gen, by one of the authors (ChW), who was
blinded to the clinical data relating to laxative
use, and were classified in accordance with the
WHO classification.16 Microscopic melanosis
coli was categorised as low or high grade
depending on the extent of pigmentation as a
result of accumulation of pigmented phago-
somes of macrophages in the lamina propria.
Laxative use, family history of carcinoma,
dietary habits, clinical symptoms, and previous
and current diseases were investigated using a

standardised interview of all study participants
on the day after colonoscopy. The interviewer
was not blinded to the colonoscopic findings.
All subjects were interviewed on their use not
only of laxatives but also of any other
anthranoid containing preparations using a
checklist of substances compiled from a
commonly used German pharmaceutical index
(Rote Liste). This was necessary as a number
of liver drugs and digestives also contain
anthranoids. In the same interview the con-
stituents of any medications taken, together
with the frequency and duration of their use
were recorded. Duration of use was calculated
as an integral over lifetime.

Statistical analysis was performed by the
Institute of Biometrics at the Medical School of
Hannover, Germany, using the ÷2 test and
logistic linear regression.17 This analysis in-
cluded patient age and duration of laxative use
as continuous and all other factors as categorial
variables (present v absent).

The study was approved, unmodified, by the
ethics committee.

Results
A total of 562 patients attending the medical
and surgical departments of the University of
Erlangen were considered for inclusion in the
study. Eight patients were excluded: these had
only hyperplastic polyps, and one patient had
other non-neoplastic polyps. The final study
population comprised 554 subjects, 263 fe-
males and 291 males; 202 patients had
colorectal carcinomas, 114 colorectal adeno-
mas only, while 238 patients with no colorectal
neoplasia formed the control group.

The mean age of the study population was
58.47 years. Subjects in the control were, on
average, younger (53.9 years) than those in the
carcinoma (61.88 years) and adenoma (61.99
years) groups. In the adenoma and carcinoma
groups there was a significant predominance of
males (57% and 62%, respectively) (p=0.001)
while in the control group females (58%) pre-
dominated. Thus age and male sex were
significant risk factors for adenomas and carci-
nomas (table 1).

Blood in the stools was reported significantly
more often by patients in the adenoma (50%)
and carcinoma (64%) groups compared with
controls (41%). Smoking was significantly

Table 1 Risk factors and unadjusted odds ratios for adenomas and carcinomas (controls n=238; adenomas n=114;
carcinomas n=202)

Risk factor
Controls
(n (%))

Adenomas Carcinomas

(n (%)) OR (95% CI) (n (%)) OR (95% CI)

Age >65 years 73 (31) 65 (57) 3.0 (1.9–4.8) 119 (59) 3.2 (2.2–4.8)
Male sex 100 (42) 65 (57) 1.8 (1.2–2.9) 126 (62) 2.3 (1.6–3.4)
CRC family history 22 (9) 10 (9) 0.9 (0.4–1.2) 23 (11) 1.3 (0.7–2.3)
Abdominal pain 170 (72) 73 (64) 0.7 (0.4–1.1) 95 (48) 0.4 (0.2–0.5)
Blood in stools 86 (36) 57 (50) 1.8 (1.1–2.8) 130 (64) 3.2 (2.2–4.7)
Constipation 5 (2.1) 2 (1.8) 0.8 (0.2–4.3) 9 (4.5) 2.2 (0.7–6.6)
Smoking 97 (41) 66 (58) 2.0 (1.3–3.1) 101 (50) 1.5 (1.0–2.1)
Alcohol 208 (87) 102 (90) 1.2 (0.6–2.5) 180 (89) 1.2 (0.7–2.1)
Fat diet 28 (12) 22 (19) 1.8 (0.9–3.3) 33 (16) 1.5 (0.8–2.5)
Anthranoid laxative use 33 (14) 16 (14) 1.0 (0.5–1.9) 29 (14) 1.0 (0.6–1.8)
Other laxative use 8 (3.4) 4 (3.5) 1.0 (0.3–3.5) 7 (3.5) 1.0 (0.4–2.9)
Endoscopic melanosis coli 7 (2.9) 5 (4.4) 1.5 (0.5–4.9) 8 (4.0) 1.4 (0.5–3.8)
Microscopic melanosis coli 28 (12) 23 (20) 1.9 (1.0–3.5) 48 (24) 2.3 (1.4–3.9)
Low grade microscopic melanosis coli 16 (7) 16 (14) 2.3 (1.1–4.7) 38 (19) 3.2 (1.7–6.0)
High grade microscopic melanosis coli 12 (5) 7 (6) 1.2 (0.5–3.2) 10 (5) 1.0 (0.4–2.3)
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more common among patients with adenomas
(58%) and carcinomas (50%) than among
controls (41%). Abdominal pain was present
significantly less frequently in the carcinoma
(48%) than in the adenoma patients (64%) or
controls (72%). A family history of colorectal
carcinomas, constipation, alcohol consump-
tion, and dietary habits (high fat intake)
showed no significant association with the
presence of adenomas or carcinomas.

ANTHRANOID LAXATIVE USE AND COLORECTAL

NEOPLASMS

A total of 97 (17.5%) study participants (cases
and controls) admitted to using laxatives.
Anthranoid containing laxatives were used by
78 (14.1%) participants and were thus the
most common purgatives taken. They were
used significantly (p<0.01) more often by
females (20.2%) than males (8.6%). There was
no significant diVerence in the use of anthra-
noid laxatives between adenoma patients and
controls or carcinoma patients and controls
(table 1). This indicates that the use of anthra-
noid laxatives is not a significant risk factor for
colorectal neoplasms.

There was no statistically significant risk of
anthranoid use for the development of color-
ectal adenomas (unadjusted odds ratio 1.0;
95% CI 0.5–1.9) or carcinomas (unadjusted
odds ratio 1.0; 95% CI 0.6–1.8). There were
significant diVerences in age, sex, and some
anamnestic findings (table 1) between cases
and controls, and the odds ratio was therefore
adjusted for the risk factors age, sex, and blood
in the stools by logistic regression. The
adjusted odds ratio of anthranoid laxative use
for adenoma patients was 0.84 (95% CI 0.41–
1.71) and for carcinoma patients 0.93 (95%
CI 0.51–1.70); the adjusted odds ratio also
failed to show any significantly increased risk
of adenoma or carcinoma by anthranoid laxa-
tive use. The mean duration of anthranoid
laxative use was 14.8 years in the control, 12.6
years in the adenoma, and 12.9 years in the
carcinoma groups. Duration of anthranoid
laxative use was included in the logistic
regression as a continuous variable and
showed no significant influence on the devel-
opment of adenoma or carcinoma (p=0.25
and 0.41, respectively).

ANTHRANOID LAXATIVE USE AND MELANOSIS COLI

Anthranoid laxative use was significantly asso-
ciated with macroscopic and microscopic
melanosis coli (p<0.01). Nine (12%) patients
using anthranoid laxatives showed macro-
scopic and 31 (40%) microscopic melanosis
coli. Eleven (2%) of 476 non-users of such
laxatives showed macroscopic, and 68 (14%)
microscopic melanosis (table 2). Low grade

microscopic melanosis coli was found in 22%
of anthranoid laxative users and in 11% of
non-users, while high grade microscopic mela-
nosis was found in 18% of users and in 3% of
non-users. The association between melanosis
coli and anthranoid laxative use was much
stronger for high grade than for low grade
microscopic melanosis coli (table 2).

No significant association was found be-
tween endoscopically evident (macroscopic)
melanosis coli or high grade microscopic mela-
nosis coli and colorectal neoplasms (table 1).
Low grade microscopic melanosis coli was sig-
nificantly associated with carcinomas but not
with adenomas (table 1).

Discussion
Colorectal cancer is a major cause of tumour
related deaths in the western world.18 While
most colorectal cancers are believed to be
caused by environmental factors,19–21 dietary
habits appear to be involved in the increased
prevalence of colorectal cancer in the industrial
nations.12 22 Recent experimental data and a
prospective cohort study appear to provide evi-
dence of a possible risk of anthranoid laxative
use for the development of colorectal
neoplasms.6 7 15 Constipation and the use of
laxatives have been reported in 15–20% of the
US population.23 24

In our study, laxative use was admitted by
17.5% of all subjects in a standardised
interview. Anthranoids were the most common
constituents (80.4%) of the laxatives and were
used to a comparable extent by both controls
and patients with colorectal adenomas or
carcinomas. There were no diVerences be-
tween these two groups in terms of frequency
and duration of anthranoid use. Even long
term use over more than 20 years was not asso-
ciated with any significantly higher risk of
developing colorectal neoplasias.

The association of bowel habits and laxative
use with colorectal cancer was examined in the
Melbourne Colorectal Cancer Study.11 12 This
study demonstrated that previous use of
anthranoid laxatives and phenolphthalein con-
taining laxatives was not associated with any
increased risk of colorectal cancer. However, a
methodological shortcoming of this study was
the fact that the control subjects were assessed
on the basis of a personal interview only. As the
control subjects were not examined by total
colonoscopy, as in our study, possible asympto-
matic colorectal adenomas or carcinomas in
the control group cannot be ruled out.

A meta-analysis of 14 previously published
case control studies25 revealed statistically
significant risks of colorectal cancer associated
with both constipation and the use of cathar-
tics. This risk, however, appeared to reflect the
confounding influence of dietary habits rather
than the primary influence of bowel habits and
laxative use, as both constipation and the use of
laxatives were associated with much lower odds
ratios than various dietary constituents, such as
fat, meat, alcohol, and low vegetable or low
residue diets.12 25

The reported prevalence of endoscopically
visible melanosis coli in proctoscopic studies

Table 2 Association between melanosis coli and use of anthranoid laxatives

Anthranoid laxative use

Yes (n=78) No (n=476) Odds ratio (95% CI)

Endoscopic melanosis coli 9 (12%) 11 (2%) 5.5 (2.2–13.7)
Microscopic melanosis coli 31 (40%) 68 (14%) 4.0 (2.4–6.7)
Low grade microscopic melanosis coli 17 (22%) 53 (11%) 2.2 (1.2–4.1)
High grade microscopic melanosis coli 14 (18%) 15 (3%) 6.7 (3.1–14.6)

Anthranoid laxative use and colorectal neoplasia 653
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varies between 0.8% and 9.3%.26 27 In consti-
pated patients, macroscopic melanosis coli has
been observed in 12–31% of cases.4 28 In the
present study we found macroscopic melanosis
coli in 3.6% of all participants. There were no
significant intergroup diVerences in terms of
the prevalence of macroscopic melanosis coli.
Previous proctoscopic analyses reported a
comparable association of colorectal carci-
noma and melanosis coli of 4–5%.26 27 A
significant association of melanosis coli and
colorectal cancer (18.6%) has recently been
reported in a prospective colonoscopic cohort
analysis.15 In that study melanosis coli was
assumed to be a reliable marker of chronic
anthranoid laxative abuse. Unfortunately, the
use of laxatives was only confirmed for the 33
patients with colorectal adenomas or carcino-
mas, but not for the other participants in the
study. Also, the group of patients with carci-
noma comprised 11 individuals only, and was
thus too small to permit the conclusion that
there is a significant association of melanosis
coli and colorectal cancer. If melanosis coli
were a risk factor for developing colorectal
cancer, colorectal adenomas should also be
significantly associated with melanosis coli, in
accordance with the concept of the colorectal
adenoma-carcinoma sequence,29–33 but this was
not the case in the above mentioned study.

For melanosis coli to be considered a
precancerous condition of colorectal carci-
noma, it would have to be demonstrable for at
least 10 years prior to the carcinoma, and
colorectal adenomas would also have to be sig-
nificantly associated with melanosis coli. In a
retrospective cohort study13 a significant associ-
ation of colorectal adenomas, but not of colo-
rectal carcinomas, with macroscopic melanosis
coli was found. However, the adenomas associ-
ated with melanosis coli were significantly
smaller than those without such an association,
and were found predominantly in the proximal
colonic segments in which pigmentation is
usually most marked.34 Adenomas located in
these bowel segments are easier to detect as
they do not contain the pigment.35 Only in one
case has an adenomatous polyp been reported
to contain the melanotic pigment.36 In this
study,13 adenomas associated with melanosis
coli did not harbour a greater amount of villous
structure, nor did they contain high grade dys-
plasia more often than adenomas not sur-
rounded by melanosis. Small and tubular
adenomas are not likely to harbour severe dys-
plasia or invasive carcinoma.30 37–44 The signifi-
cant association of colorectal adenomas with
melanosis coli, found retrospectively, might be
explained by the ease with which they are
detected endoscopically. The question of
whether melanosis coli might merely lead to
the development of only small adenomas which
do not progress to invasive carcinomas needs to
be studied by molecular analysis of oncogene
or tumour suppressor gene mutations.45–48

Microscopic melanosis is found more often
than endoscopically visible melanosis coli. In
an unselected autopsy series, microscopic
melanosis was found in 59.5% of cases.34 A
histopathological study revealed that among 45

patients with microscopic melanosis coli, the
pigmentation was macroscopically visible in
only 14 cases (31%).4 Laxatives may be associ-
ated with, but need not cause, microscopic
melanosis. Also, the luminal bacterial flora and
faecal material may have a toxic eVect on the
surface epithelium.34 For all cases and controls
in our study, biopsy specimens were his-
topathologically scrutinised for microscopic
melanosis coli which was categorised as low or
high grade pigmentation. High grade micro-
scopic melanosis was significantly associated
with anthranoid laxative use but not with
colorectal adenomas or carcinomas. Low grade
microscopic melanosis was found to be signifi-
cantly associated with colorectal carcinoma but
not with adenomas. We suspect that this might
be due to a histopathological mucosal reaction
to coprostasis in carcinomas.

There are good reasons for not considering
melanosis coli as a reliable marker of chronic
anthranoid laxative use as only 73.4% of
patients with melanosis coli admitted to
anthranoid use.4 Furthermore, anthranoids are
also found in some preparations of liver drugs,
digestives, or alternative herbal remedies.49

Experimental data have shown that at least four
months’ consumption of anthranoid contain-
ing laxatives is necessary for the development
of macroscopic melanosis coli. In withdrawal
tests the pigmentation was reversible within
5–15 months in a large proportion of
patients.4 50 51 In our study, anthranoid laxative
use was significantly associated with melanosis
coli. But melanosis coli was found in only
about 40% of these patients. This might be
explained by the fact that melanosis coli had
already disappeared by the time of examination
as 27.5% of patients using anthranoid contain-
ing preparations reported an interval of more
than one year since the last use.

In conclusion, macroscopic melanosis coli
should not be assumed to be either a reliable
marker of chronic anthranoid laxative use or a
precancerous condition. Nor is there any
evidence of a significant risk of even long term
anthranoid laxative use for the development of
colorectal neoplasms.
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