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Background. Case-control studies have reported an inverse relationship between appendectomy and the
risk of ulcerative colitis, but the association has not been confirmed in prospective studies.

Methods. Using national hospital discharge registry data in Denmark, the authors followed up
154,434 patients who underwent appendectomy during the period 1977 to 1989 to investigate whether
they had subsequent hospitalizations for ulcerative colitis and Crohn’s disease. Ratios of observed-to-
expected first hospitalizations for inflammatory bowel diseases served as measures of the relative risk

(RR).

Results. Hospitalization for ulcerative colitis occurred in 84 patients who had appendectomies versus
97.0 expected (RR = 0.87; 95% CI, 0.69-1.07). RRs were not significantly reduced in subgroups
defined by sex, age, time since appendectomy, calendar period, or cause of appendectomy. Hospitalization
Jor Crohn’s disease occurred in excess (RR = 2.88; 95% CI, 2.45-3.39; n = 150), notably in the first
year after appendectomy (RR = 10.83; 95% CI, 8.49-13.62; n = 73); but after 5 years, the RR was not

significantly elevated.

Conclusions. This large population-based cohort study failed to support a significant inverse association
between appendectomy and ulcerative colitis risk in the first decade after the operation. The excess of
Crohn'’s disease shortly after appendectomy most likely reflects differential diagnostic problems in patients
newly presenting with abdominal pain. (Surgery 2001;130:36-43.)
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THE ETIOLOGIES of ulcerative colitis and Crohn’s
disease (regional enteritis) remain unclear. An
inheritable component is likely, but clear genetic
associations have not been identified.!> The only
established environmental risk modifier is smok-
ing, which is considered protective against ulcera-
tive colitis but a risk factor for Crohn’s disease.?
Recently, Rutgeerts et al* claimed that appendec-
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tomy was strongly protective against ulcerative co-
litis, and concordant observations from other case-
control studies, with odds ratios generally between
0.2 and 0.5,>20 support the existence of an inverse
association between appendectomy and ulcerative
colitis risk. In contrast, several studies have found
a moderately increased risk of Crohn’s disease
after appendectomy, with odds ratios between 1.3
and 1.7.5781517.19.21 The contrast has nourished
the hypotheses that appendectomy protects
against ulcerative colitis or that certain genetic or
environmental factors that increase the risk of
appendicitis decrease the risk of ulcerative colitis.
On these grounds, it was recently suggested that
appendectomy should be considered a possible
therapeutic maneuver for patients with refractory
ulcerative colitis and possibly a prophylactic mea-
sure in first-degree relatives of patients with ulcer-
ative colitis.?? Because case-control studies are
prone to methodologic biases, however convincing
their results may appear, we evaluated this issue in
a prospective study. Specifically, we examined the
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risk of ulcerative colitis and Crohn’s disease in a
population-based cohort of more than 150,000
patients who underwent appendectomies and who
were followed up for as much as 13 years after
appendectomy.

METHODS

Since 1977, a nationwide registration system has
recorded more than 99% of all hospitalizations in
Denmark.?® For each hospitalization, the register
contains the 10-digit personal identifier (incorpo-
rating codes for sex and date of birth) unique to
each citizen in Denmark, date of discharge, surgi-
cal procedures, and medical discharge diagnoses.
Procedures are coded according to a national clas-
sification system,?* and diagnoses are coded
according to a Danish version of the International
Classification of Diseases, eighth edition (ICD8).%5
Using these population-based data, we previously
reported on the cancer risks among patients under-
going appendectomy for acute appendicitis?® and
among patients hospitalized from 1977 to 1989 for
inflammatory bowel disease.?’”?? We used data
from these previous studies to examine the rela-
tionship between appendectomy and inflammatory
bowel disease.

A total of 156,912 patients underwent appen-
dectomy (operation code 43000) in Danish hospi-
tals from 1977 to 1989. In these subjects, all previ-
ous, concurrent, and subsequent diagnoses of
ulcerative colitis (ICD8 code 563.19) and Crohn’s
disease (ICD8 code 563.01) were identified. Non-
Danish citizens (n = 869, 0.6%) and patients with
invalid personal identifiers (n = 366, 0.2%) were
excluded. We also excluded patients who under-
went appendectomies who had a diagnosis of
either ulcerative colitis (n =113, 0.07%) or Crohn’s
disease (n =133, 0.08%) registered before or at the
time of appendectomy and, to minimize diagnostic
ambiguity, patients who underwent appendec-
tomies and who were registered at any time with
both inflammatory bowel diseases (n = 38, 0.02%).
Finally, we excluded patients who died during the
hospital stay when the appendectomy was done (n
=959, 0.6%). The remaining cohort consisted of
154,434 appendectomy patients. Reasons for
appendectomy were classified in 3 groups: perfo-
rating appendicitis (ICD8 code 540.00); other
appendiceal disease, including nonperforating
appendicitis, mucocele, fecalith, fistula, and un-
specified appendiceal disease (ICD8 codes 540.01-
543.09); and incidental appendectomy (ie, those
with no diagnosis of appendiceal disease).

To determine the appropriate person-years at
risk, we linked all appendectomy patients with the
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National Causes of Death Registry to obtain dates
of death. Person-years were counted from the date
of discharge after appendectomy until a first hospi-
talization with inflammatory bowel disease, death,
or January 1, 1990, whichever came first. For the
calculation of expected numbers of patients hospi-
talized with inflammatory bowel diseases, we gen-
erated national first hospitalization rates for ulcer-
ative colitis and Crohn’s disease for men and
women in 5-year age groups for the calendar peri-
ods 1977 to 1980, 1981 to 1984, and 1985 to 1989.
These rates, shown previously to be a good proxy
for incidence rates,?’ were based on first registered
hospitalizations for 6569 patients (3104 men, 3465
women) with ulcerative colitis and 2820 patients
(1111 men, 1709 women) with Crohn’s disease
identified in the discharge register for the period
1977 to 1989. Patients recorded to have both ulcer-
ative colitis and Crohn’s disease (n = 509) were not
included. For each stratum of sex, age, and calen-
dar period, the expected number of patients with a
first hospitalization for either ulcerative colitis or
Crohn’s disease was calculated as the product of
stratum-specific first hospitalization rates and per-
son-years at risk. These stratum-specific contribu-
tions were then added to yield the overall number
of expected patients. The ratio of observed-to-
expected numbers of patients served as the mea-
sure of relative risk (RR), and 95% ClIs were calcu-
lated under the Poisson assumption.3!

We analyzed the risk of hospitalization with
inflammatory bowel disease according to strata of
sex, calendar year, and time since appendectomy.
Age-stratified analyses were done to evaluate the
hypothesis that appendectomy performed before
the age of 20 years confers particular protection
against ulcerative colitis.! Finally, analyses strati-
fied according to the reason for appendectomy
addressed the hypothesis that appendicitis rather
than appendectomy is associated with a low risk of
ulcerative colitis.”

RESULTS

Our cohort of 154,434 appendectomy patients
(40% men, 60% women) included 10% who had
the operation because of perforating appendicitis
and 49% who had other appendiceal disease
(Table I). The remaining 41%, referred to as hav-
ing incidental appendectomies, either had the
appendix removed incidentally during other
abdominal surgery or had appendectomies for pre-
sumed appendicitis that was not confirmed by sur-
gical findings. Approximately equal numbers of
men and women had appendectomy because of
perforating appendicitis or other appendiceal dis-
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Table 1. Characteristics of 154,434 patients followed up for inflammatory bowel disease after appen-
dectomy in Danish hospitals, 1977-1989

Men Women Total Person- Average
No. % No. % No. % years*  follow-up (y)

Year of appendectomy

1977-1980 19,903 32% 31,173 34% 51,076 33% 536,795 10.5

1981-1984 19,568 31% 29,331 32% 48,899 32% 329,935 6.7

1985-1989 22,940 37% 31,519 34% 54,459 35% 138,197 2.5
Age at appendectomy

<20y 29,497 47% 31,811 35% 61,308 40% 410,525 6.7

20-39 y 18,579 30% 29,820 32% 48,399 31% 330,585 6.8

40-59 y 7802 13% 19,274 21% 27,076 18% 176,490 6.5

60+y 6533 10% 11,118 12% 17,651 11% 87,328 4.9
Cause of appendectomy¥

Perforating appendicitis 8407 13% 7199 8% 15,606 10% 94,192 6.0

Other appendiceal disease 39,689 64% 35,677 39% 75,366 49% 492,296 6.5

Incidental appendectomy 14,315 23% 49,147 53% 63,462 41% 418,439 6.6
Total 62,411 100% 92,023 100% 154,434 100% 1,004,928 6.5

*Numbers are rounded; person-years do not add up to 1,004,928 in all stratifications.

fPerforating appendicitis: Patients with operation code 43000 (appendectomy) and ICD8-code 540.00 (acute appendicitis with perforation). Other
appendiceal disease: Patients with operation code 43000 and ICD8-codes 540.01-540.99 (nonperforating acute appendicitis); 541.99-542.09 (other and
unspecified appendicitis); or 543.01-543.09 (other and unspecified appendiceal disease, including mucocele, fecalith, fistula and unspecified appen-
diceal disease). Incidental appendectomy: Patients with operation code 43000 but no ICD8-code indicative of appendiceal pathology.

ease, whereas 77% of incidental appendectomies
were performed in women. The median age at
appendectomy was 21 years among men and 28
years among women. The cohort accrued a total of
1,004,928 person-years of follow-up with an average
of 6.4 years among men and 6.6 years among
women.

Ulcerative colitis. Overall, observed and expect-
ed numbers of patients with ulcerative colitis were
similar. A total of 84 patients were subsequently
hospitalized with ulcerative colitis versus 97.0
expected (RR = 0.87; 95% CI, 0.69-1.07; Table II).
RRs were close to unity in all subgroups of sex, cal-
endar year, age, and cause of appendectomy.
Specifically, risk was not significantly reduced
among persons who had appendectomies before
the age of 20 years (RR = 0.74; 95% CI, 0.47-1.11;
n = 23) or among patients with perforating appen-
dicitis (RR = 0.70; 95% CI, 0.26-1.53; n = 6).
Moreover, a subdivision of the observation time in
periods less than 1 year, 1 to 4 years, and 5 to 13
years after appendectomy revealed no unusual risk
in any follow-up interval (Figure).

Crohn’s disease. Hospitalization with Crohn’s
disease occurred after appendectomy in 150
patients versus 51.9 expected (RR = 2.88; 95% CI,
2.45-3.39). A particular excess was seen in the first
year after appendectomy (RR = 10.83; 95% CI,
8.49-13.62; n = 73), especially after incidental
appendectomy (RR = 14.30; 95% CI, 10.47-19.07;

n = 46). However, after 5 years, no significant
excess of Crohn’s disease remained (RR = 1.33;
95% CI, 0.89-1.90; n = 29; Figure). Furthermore,
there was no excess of Crohn’s disease in the sub-
group of patients who had appendectomies
because of perforating appendicitis (RR = 0.96;
95% CI, 0.26-2.45; n = 4; Table II).

DISCUSSION

This cohort study fails to support the previously
reported association between appendectomy and
risk of ulcerative colitis. We had considerable
power to detect as statistically significant risk reduc-
tions of between 36% and 98% as reported in pre-
vious studies.*20 Indeed, our overall estimate of the
RR (RR = 0.87; 95% CI, 0.69-1.07) excludes a
reduction in the risk of ulcerative colitis after
appendectomy of more than 31% and, being close
to unity, suggests that there is no reduction at all.
Our study has several advantages over previous
investigations. It is a population-based cohort study
with more than a million person-years of follow-up
after appendectomy. We studied all men and
women in Denmark who had their appendix
removed during a 13-year period, and we used data
on subsequent hospitalizations with ulcerative coli-
tis and Crohn’s disease that are considered to be
valid and virtually complete.?? Our results are con-
sistent with the observation that rates of ulcerative
colitis have remained relatively stable3® during a
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Table II. Relative risks (RRs) and 95% CIs of ulcerative colitis and Crohn’s disease among 154,434 patients
undergoing appendectomy in Danish hospitals, 1977-1989

Ulcerative colitis cases

Crohn’s disease cases

No. observed ~ No. expected RR (95 % CI) No. observed  No. expected ~ RR (95 % CI)

Sex

Men 33 34.8 0.95 (0.65-1.33) 60 15.4 3.89 (2.97-5.01)

Women 51 62.2 0.82 (0.61-1.08) 90 36.5 2.47 (1.98-3.03)
Year of appendectomy

1977-1980 45 54.7 0.82 (0.60-1.10) 56 27.7 2.03 (1.53-2.63)

1981-1984 28 30.3 0.92 (0.61-1.33) 53 17.0 3.12 (2.33-4.08)

1985-1989 11 12.0 0.92 (0.46-1.64) 41 7.3 5.65 (4.05-7.66)
Age at appendectomy

<20y 23 31.1 0.74 (0.47-1.11) 40 20.3 1.97 (1.41-2.69)

20-39y 34 37.7 0.90 (0.63-1.26) 80 19.8 4.05 (3.21-5.03)

40-59 y 14 17.1 0.82 (0.45-1.37) 25 7.9 3.15 (2.04-4.65)

60+ y 13 11.1 1.17 (0.62-2.00) 5 3.9 1.27 (0.41-2.97)
Cause of appendectomy

Perforating appendicitis 6 8.5 0.70 (0.26-1.53) 4 4.2 0.96 (0.26-2.45)

Other appendiceal disease 40 45.7 0.88 (0.63-1.19) 61 24.6 2.48 (1.90-3.19)

Incidental appendectomy 38 42.8 0.89 (0.63-1.22) 85 23.2 3.67 (2.93-4.54)
Total 84 97.0 0.87 (0.69-1.07) 150 51.9 2.88 (2.45-3.39)

time when appendectomy rates have declined in
several Western countries.3*38

Two hypotheses have been advanced to explain
the observation in case-control studies of an inverse
association between appendectomy and ulcerative
colitis. One is that appendectomy per se may pro-
tect against ulcerative colitis. The underlying bio-
logic speculation is that the appendix, a lymphoid
organ with poorly understood immunologic prop-
erties, may somehow cause immunologic imbal-
ance elsewhere in the mucosa of the large intes-
tine, and that this imbalance may ultimately lead to
ulcerative colitis.* As a consequence, removal of
the appendix would be protective. It has been sug-
gested, on the basis of animal studies, that appen-
dectomy performed before the age of 20 years
might be particularly protective.!¥ Our overall neg-
ative finding and the lack of a significant protective
effect among such young patients fail to support
this hypothesis. The other hypothesis is that factors
predisposing a person to appendicitis might carry
protection against ulcerative colitis.” However, the
lack of convincing genetic, microbial, dietary, or
other explanatory candidates and our finding of no
significant reduction in ulcerative colitis risk after
appendicitis-associated appendectomy detract
from the credibility of this hypothesis.

Because right lower quadrant pain seen in
Crohn’s disease may mimic appendicitis, the posi-
tive association observed between appendectomy
and Crohn’s disease®”$1%17.1921 has been attrib-

uted to differential diagnostic difficulties. Our data
support this impression. In the current study,
appendectomy for appendicitis with documented
perforation was not associated with any unusual risk
of Crohn’s disease. However, appendectomy per-
formed when no appendiceal disease was present
was associated with a 14-fold increased risk of being
hospitalized with Crohn’s disease within 1 year. It is
noteworthy that this remarkable excess of Crohn’s
disease was only reflected in case-control studies as
marginal and often insignificant elevations in the
odds ratios. Our overall estimates of the RRs for
Crohn’s disease (RR = 2.88) and ulcerative colitis
(RR = 0.87) suggest that RR estimates in previous
studies (RR ~1.3-1.7 for Crohn’s disease and RR
~0.2-0.5 for ulcerative colitis) are both considerably
too low. The resulting modest elevation in the risk
of Crohn’s disease thus appears to have served as an
inappropriate assurance that the equally underesti-
mated RR for ulcerative colitis was a true phenome-
non of biologic importance and specificity.
We reviewed previous case-control studies
examine methodologic reasons that might account
for the observation of an inverse relationship
between appendectomy and ulcerative colitis. Most
investigations, but not all,**!:1% appropriately dis-
regarded appendectomies done after a diagnosis of
ulcerative colitis. However, only a few studies
applied a complementary restriction to the con-
trols.”16:17 Thus, appendectomies in control sub-
jects performed after the onset of ulcerative colitis

421 ¢
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Figure. Relative risks of first hospitalization for ulcerative
colitis and Crohn’s disease up to 13 years after appendec-
tomy. Bars represent 95% CIL.

the cases have greatly contributed to making this
procedure appear more common in persons with-
out ulcerative colitis. In 10 studies that did not use
individual matching,%%915:20.21 the impact of this
bias would depend on the duration of the preva-
lence period of ulcerative colitis among case
patients and on differences in the age distributions
between cases and controls. None of these studies
used incident cases of ulcerative colitis, and the
average prevalence period among case patients was
8 years or more in those studies providing this
information.? 111315 Control subjects were signifi-
cantly older than patients in other studies,®1%14
and adjusting for age in the statistical analysis
would not correct the over-ascertainment of irrele-
vant appendectomies among controls.

In addition to using unmatched or frequency
matched case-control designs in studies with preva-
lent cases of ulcerative colitis, there were other
common problems. Some studies used different
methods for ascertaining the history of appendec-
tomy in cases and controls.!?13 A recent study!®
reported appendectomy frequencies were 3- to 5-
fold higher when based on self-reports rather than
on computerized medical records. This observa-
tion stresses the importance of using not only iden-
tical periods for ascertaining the appendectomy
status, but also identical ascertainment methods in
cases and controls. The extent to which this poten-
tially important bias has hampered several other

*References 4, 5, 9-12, 14-16, 19-21
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studies that used more than one ascertainment
method? 10161721 js not known because the meth-
ods did not provide sufficient detail.

While no convincing genetic, microbial, or
dietary hypothesis relates appendectomy to ulcera-
tive colitis, smoking is believed to be protective
against ulcerative colitis.>*’ Smoking was recently
reported to double the risk of appendectomy for
acute appendicitis,*! and, if so, it is a potential con-
founder in the association between appendectomy
and ulcerative colitis. However, few studies took
smoking into account.!1%17 The use of hospital
controls in most previous studies* might have cre-
ated an inverse association with appendectomy
because smokers are more likely to be hospital-
ized,*? even among those admitted for injuries.*?

Eight case-control studies selected control sub-
jects on the basis of an individual matching proce-
dure ensuring similar sex and age distributions
among cases and controls.>®1619 Two of these®!?
inappropriately disregarded the individual match-
ing in the statistical analysis, and 3 studies>%!® did
not explicitly state whether they excluded appen-
dectomies among controls that were performed
after the onset of ulcerative colitis in the cases. The
remaining 3 studies”!617 reported significantly
reduced odds ratios of 0.3 to 0.4. However, bias and
confounding may also have been present in these
studies as a result of lacking” or unspecified!” con-
trol for differences in smoking habits, use of hospi-
tal controls,'® possible differences in the ascertain-
ment of appendectomies in cases and controls, 617
unspecified!® or considerably lower!” participation
rates among controls than cases, and recall prob-
lems resulting from the use of prevalent cases.” 17
The importance of these limitations is uncertain.
However, it is noteworthy that 1 of these studies!”
failed to observe a significant inverse relationship
between appendectomy and ulcerative colitis risk
when the analysis was restricted to incident cases.

We identified only a single case-control study?!
that did not support an inverse association between
appendectomy and ulcerative colitis. Woods et al?!
reported that 15% of 65 patients with ulcerative
colitis and 10% of 103 hypertension control sub-
jects had a history of appendectomy (odds ratio =
1.7; 95% CI, 0.6-4.7). This study was reported only
as a meeting abstract. It is possible that other stud-
ies failing to find significant associations were not
reported because of difficulties associated with the
publication of negative results.

Our study also has limitations. Because our
registry data started in 1977, subjects could have
been diagnosed with ulcerative colitis before that
year. Because we were unable to identify and
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exclude such prevalent patients, national hospi-
talization rates for ulcerative colitis used to calcu-
late the expected number of ulcerative colitis
cases for the appendectomy cohort were to some
extent inflated by prevalent cases of ulcerative
colitis. Persons with established ulcerative colitis
are probably less likely to have an appendectomy
than are healthy persons because unspecific
abdominal symptoms would be attributed to their
disease rather than to possible appendicitis. Our
finding of marginally lower than expected rates
of ulcerative colitis in persons with appendec-
tomies is likely to reflect this limitation in our
study design and, consequently, the true RR of
ulcerative colitis associated with appendectomy is
likely to be even closer to unity than suggested by
our data.

Like most previous studies, ours did not mea-
sure smoking at the individual level, but major con-
founding by smoking is unlikely in this study. We
recently followed up those patients who underwent
appendectomy because of appendicitis for the
occurrence of cancer and observed 115 cases of
lung cancer versus 114.4 expected cases (RR =
1.0).25 However, lung cancer is not a sensitive mea-
sure of the smoker prevalence, and our appendec-
tomy patients might be composed of more smokers
than in the general population, as was observed in
the United Kingdom.*! If so, our RR estimate of
0.87 would be too low, and the true value closer to
unity because smoking is believed to protect
against ulcerative colitis.>40

We may have missed a protective effect if long
latency periods after appendectomy are required
to induce protection. With a maximum of 13 years
of follow-up, we had only limited data to examine
the risk of inflammatory bowel disease beyond the
first decade after appendectomy. Cohort studies in
other settings and with longer periods of follow-up
can overcome this limitation and examine whether
appendectomy during childhood affects ulcerative
colitis risk in adult life.

We studied only events of inflammatory bowel
disease severe enough to require hospitalization, so
our data cannot exclude a hypothetic inverse asso-
ciation restricted to milder cases of ulcerative coli-
tis, such as those diagnosed and treated in office
settings. Such a relationship, however, is hardly bio-
logically plausible and would not account for the
differences between findings in our prospective
study and those of previous case-control studies.
Most previous studies also recruited participants
among hospitalized patients. Additionally, it has
been suggested that appendectomy may be partic-
ularly protective against pancolitis,'” a severe form
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of ulcerative colitis that is highly unlikely to escape
hospitalization.

CONCLUSION

This study, the first based on prospective data
from a large population-based cohort study, does
not support a relationship between appendecto-
my and ulcerative colitis in the first decade after
appendectomy. The association with Crohn’s dis-
ease most likely reflects differential diagnostic
problems in patients with abdominal pain.
Additional cohort studies with longer follow-up
are warranted, as are case-control studies of inci-
dent cases of ulcerative colitis and population
controls using identical methods and periods for
the ascertainment of previous appendectomies
and potential confounders in the compared
groups. Negative findings in this study, trends in
rates of appendectomy and ulcerative colitis that
do not support a protective effect, the lack of any
convincing biologic rationale, and both estab-
lished and possible methodologic problems in
previous studies argue against a protective effect
of appendectomy on future ulcerative colitis risk.
The recent proposal to consider therapeutic
appendectomy in patients with severe or refracto-
ry ulcerative colitis and prophylactic appendecto-
my among first-degree relatives of ulcerative coli-
tis patients should not be implemented without
credible evidence to support the hypothesis.

We thank Andrea Bautz for skillful computer assistance
and Drs Charles S. Rabkin, Michie Hisada, and Henrik
Hjalgrim for fruitful discussions of the study subject.

ADDENDUM

Since submission, 2 additional case-control
studies and 1 follow-up study have been pub-
lished.*+46 Both case-control studies had method-
ological problems as seen in prior studies, includ-
ing unmatched analysis of matched data,** use of
different methods for ascertaining appendec-
tomies in cases and controls,?® and failure to
specify the ascertainment period for appendec-
tomies among controls.**45 A follow-up study in
Sweden*® compared incident hospitalization
rates for ulcerative colitis for 212,963 subjects
who underwent appendectomy and 212,963 indi-
vidually matched comparison subjects. The
authors reported a statistically significant overall
risk reduction of 26% (RR = 0.74). However, the
Swedish results are difficult to interpret.

During follow-up starting 1 year after appen-
dectomy, Anderson et al*® observed fewer hospi-
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talizations (n = 304) for ulcerative colitis among
appendectomized individuals than among the
individually matched non-appendectomized
group (n = 410). In contrast, appendectomized
individuals had more ulcerative colitis diagnoses
(n = 294) than non-appendectomized individuals
(n =192) in the period before the chosen starting
point for follow-up. By study design, the compar-
ison group was forced to remain non-appendec-
tomized for the entire follow-up period. The
excess diagnoses of ulcerative colitis before and
up to 1 year after are likely to be the result of
selection bias or surveillance bias or both.
Selection bias may have occurred if eligible non-
appendectomized comparison subjects were
removed and transferred to the appendec-
tomized group because of nonspecific abdominal
pain in connection with incipient ulcerative coli-
tis. A method to reduce the impact of such selec-
tion bias is to start follow-up after some reason-
able latency period. The authors chose 1 year
after appendectomy, which appears reasonable.
However, the other component that may con-
tribute to the excess of ulcerative colitis diag-
noses in the appendectomy group before start of
follow-up is surveillance bias. Appendectomies
performed in the absence of appendicitis may
have stimulated the search for the underlying rea-
son for the patient’s abdominal symptoms. When
incipient ulcerative colitis was the explanation,
the increased surveillance was likely to have
resulted in the correct diagnosis rather shortly
after removal of the non-inflamed appendix (and
most likely within 1 year). The effect of such sur-
veillance bias on the RR estimate can be mini-
mized by shortening the latency period between
appendectomy and start of follow-up. If, as in our
analysis, Andersson et al46 had started follow-up
immediately after appendectomy, a change lead-
ing to inclusion of 74 and 24 early diagnoses
of ulcerative colitis in appendectomized and
non-appendectomized individuals, respectively
(almost half of the reported 26% risk reduction
associated with appendectomy), would be lost.
Total numbers of diagnoses of ulcerative colitis
would then amount to 378 and 438, respectively,
for an overall RR of 0.86, which is remarkably
close to our RR estimate of 0.87. The Swedish
investigators had no means to disregard appar-
ently incident ulcerative colitis diagnoses estab-
lished before 1964, when their study began.
Consequently, as in our study, the remaining mar-
ginal association in the Swedish study might be
caused by differences between appendectomy
rates among individuals with already established
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ulcerative colitis and appendectomy rates in the
general population.
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CORRECTION

The article “Consensus statement on submission and publication of
manuscripts,” which ran in the June issue of Surgery (2001;129:662-3),
was incorrectly attributed to a single author. The article was written by
the Surgical Journal Editors Group.




