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ABSTRACT

Objectives Large disparities in colorectal cancer (CRC)
management and survival have been observed across
Europe. Despite recent increases, the survival deficit of
Estonian patients with CRC persists, particularly for rectal
cancer. The aim of this study was to examine diagnostic,
staging and treatment patterns of CRC in Estonia,
comparing clinical data from 1997 and 2011.

Design Nationwide population-based retrospective study.
Setting Estonia.

Participants All incident cases of colon and rectal cancer
diagnosed in 1997 and 2011 identified from the Estonian
Cancer Registry. Clinical data gathered from medical
records.

Outcome measures Differences in diagnostic, staging
and treatment patterns; 5-year relative survival ratios.
Results The number of colon cancer cases was 337 in
1997 and 498 in 2011; for rectal cancer, the respective
numbers were 209 and 349. From 1997 to 2011, large
increases were seen in the use of colonoscopy and lung
and liver imaging. Radical resection rate increased from
48% to 59%, but emergency surgeries showed a rise
from 18% to 26% in colon and from 7% to 14% in rectal
cancer. The proportion of radically operated patients with
>12 lymph nodes examined pathologically increased from
2% 1o 58% in colon cancer and from 2% to 50% in rectal
cancer. The use of neoadjuvant radiotherapy increased
from 6% to 39% among stage Il and from 20% to 50%
among patients with stage Ill rectal cancer. The use of
adjuvant chemotherapy in stage Il colon cancer increased
from 42% to 63%. The 5-year RSR increased from 50%
to0 58% in colon cancer and from 37% to 64% in patients
with rectal cancer.

Conclusions Major improvements were seen in the
diagnostics, staging and treatment of CRC in Estonia
contributing to better outcomes. Increase in emergency
surgeries highlights possible shortcomings in timely
diagnosis and treatment.

INTRODUCTION

Colorectal cancer (CRC) is the second-
leading cause of cancerrelated deaths
in Europe.! The incidence of CRC has
increased, while survival rates have steadily
improved in Europe as well as in Estonia.” *
Diagnostic approaches, multimodality treat-
ment and surgical techniques of CRC have

,"2 Jaan Soplepmann,’? Anneli Eime,® Mari L6hmus,® Rena Tiigi,®

Strengths and limitations of this study

» A population-based sample drawn from the nation-
wide cancer registry.

» Uniform data gathering from patient records by
specialised doctors according to EUROCARE High-
Resolution study protocols and ability to directly
compare two incidence years.

» Retrospective nature of data collection may have led
to some bias due to inaccurate or missing data in
medical records.

gone through significant changes during the
past decades.*

In the EUROCARE-3 study (1990-1994),
large variations in CRC survival were observed
across Europe, with particularly poor rates
for Eastern European countries, including
Estonia.” The 5-year relative survival of Esto-
nian patients was below 40% for colon and
around 30% for rectal cancer, while the Euro-
pean average for both sites was close to 50%.”

These observed variations between
different countries prompted the initiation
of European High-Resolution studies to
examine the patterns of cancer care. In the
late 1990s, the proportion of radically oper-
ated patients with CRC varied from 44% to
86% among the participating 12 registries
with the estimate for Estonia (56%) being
one of the lowest.” Shortcomings in diagnos-
tics were evident as the proportion of cases
resected radically who had =12 lymph nodes
examined was below 2% in Estonia while the
European average was 29%.° A large variation
(24%-73%) was also seen in the use of adju-
vant chemotherapy in stage III colon cancer.’

A more detailed analysis of the 1997 Esto-
nian CRC cohort showed extremely low
quality of pathological examination, inade-
quate staging and insufficient use of neoadju-
vant and adjuvant therapies.7

A recent analysis of Estonian Cancer
Registry data demonstrated that both overall
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and stage-specific relative survival of CRC patients have
improved significantly and the survival gap between
Estonia and the leading countries in FEurope has
narrowed.” From 1995-1999 to 2010-2014, the 5-year
relative survival increased the most for stage III rectal
cancer (from 34% to 70%), while manyfold increase
was also seen for stage IV CRC.” It was hypothesised that
more accurate diagnostics and improved treatment have
contributed to these changes.

This study was undertaken to examine the changes
in diagnostic, staging and treatment patterns in Estonia
since late 1990s, comparing clinical data from 1997 and
2011.

MATERIAL AND METHODS

Both study cohorts (1997 and 2011) were initially formed
for European Cancer Registry (EUROCARE) European
High-Resolution Studies, in order to compare cancer
management practices across Europe. The study cohorts
were identified from the Estonian Cancer Registry, which
is a population-based registry covering the whole country
(population 1.3million in 2011) and has data since 1968.
All incident cases of cancer of colon ((International Clas-
sification of Diseases (ICD-10) C18) and rectum (ICD-10
C19-20), diagnosed in adults (age =15 years) in 1997 and
2011 were included. Death certificate only and autopsy
cases (n=16in 1997, n=13 in 2011) were excluded.

Data on diagnostic procedures, staging and treatment
were gathered retrospectively from the patients’ medical
records by oncologists and colorectal surgeons, according
to the study protocols of EUROCARE High-Resolution
Studies.’®

Subsites were categorised into right-sided colon cancer,
including appendix, caecum, ascending colon, hepatic
flexure and transverse colon (ICD-10 C18.0-18.4); left-
sided colon cancer, including splenic flexure, descending
and sigmoid colon (C18.5-18.7); other or overlapping
colon (C18.8-18.9); rectosigmoid junction (C19) and
rectum (C20).

The stage (I-IV) was classified according to the tumour,
nodes, metastases (TNM) Classification V.7 based on
the algorithm shown in online supplemental table 1.
Pathological TNM was used for staging primarily oper-
ated cases. If pathological TNM was missing or patients
received neoadjuvant treatment, clinical TNM stage was
used for the 2011 cohort. The 1997 study protocol did not
include data collection on clinical T and N stage.

Surgical treatment was categorised as no surgery, radical
surgery, not radical surgery, unknown as shown in online
supplemental table 1.

The equality of proportions in the 1997 and 2011
cohorts was tested with two-sample tests of proportions
using large-sample statistics in STATA V.14 (StataCorp).
Case counts below five are presented as ‘<5’.

Follow-up for vital status was conducted by the Esto-
nian Cancer Registry at the Estonian Population Registry
using unique personal identification numbers. In case of

death or emigration, the respective dates were obtained.
Survival time was accumulated from the date of diagnosis
until the date of death; for patients who remained alive,
survival time was censored at the time of emigration or at
the end of follow-up, 31 December 2016.

Relative survival, which captures both direct and indi-
rect mortality due to cancer, was used for survival anal-
ysis.9 Relative survival ratio (RSR) was calculated as the
ratio of observed survival and expected survival of the
underlying general population. The latter was calculated
according to Ederer I method,'” based on national life
tables of general-population survival probabilities, strati-
fied by age (in l-year increments from 0 to 99), sex and
calendar year (in l-year intervals). Patients who were
diagnosed and died on the same day were included with
1 day of survival time. RSRs were calculated using the strs
command in STATA V.14 (StataCorp)'' using actuarial
methods and are presented with 95% CI. Relative survival
estimates were age standardised using direct standardisa-
tion with International Cancer Survival Standards."*

The study protocol was approved by Tallinn Medical
Research Ethics Committee (Decision No. 556, 13
February 2014).

We used the Strengthening the Reporting of Obser-
vational Studies in Epidemiology cohort checklist when
writing our report."”

RESULTS

The number of newly diagnosed CRC cases in Estonia was
546 in 1997 and 847 in 2011 (table 1). Age distribution
shifted towards the elderly as the proportion of patients
diagnosed at age 275 increased for both colon and rectal
cancer. In colon cancer, there was a shift towards right-
sided colon cancers. The proportion of stage III disease
increased the most among colon and rectal cancer
patients. The proportion of cases diagnosed at stage IV
did not change.

From 1997 to 2011, the use of colonoscopy increased
and the use of double contrast barium enema (DCBE)
decreased in colon cancer patients (table 2). Among elec-
tive colon cancer patients, the use of colonoscopy was
82% in 1997 and 91% in 2011 (p=0.0046). Pulmonary and
liver imaging for detecting distant metastases was more
frequently used in 2011 both in colon and rectal cancer
patients. Multidisciplinary team meetings (MDTM) were
not practiced routinely in 1997 in Estonia. In 2011, treat-
ment plan was determined in MDTM for the majority of
CRC patients. Among patients who underwent elective
surgery, the proportion of patients discussed in MDTM
was 65% for colon and 86% for rectal cancer. The propor-
tion of patients who had =12 lymph nodes examined
pathologically increased from 2% to 58% in colon and
from 2% to 50% in patients with rectal cancer.

The proportion of patients receiving radical surgery
increased both in colon and rectal cancer patients
(table 3). At the same time, there was an increase in
the proportion of emergency surgery among surgically
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Table 1 Characteristics of the 1997 and 2011 colorectal cancer cohorts in Estonia

Colon Rectum
1997 2011 1997 2011
No % No % P value No % No % P value
Total 337 100 498 100 209 100 349 100
Sex
Men 130 39 227 46 0.045 116 56 181 52 0.404
Women 207 61 271 54 93 44 168 48
Age group
<55 42 12 41 8 0.045 23 11 26 7 0.151
55-64 80 24 74 15 0.001 56 27 73 21 0.111
65-74 125 37 167 34 0.290 76 36 103 29 0.093
>75 90 27 216 43 <0.001 54 26 147 42 <0.001
Subsite (colon)*
Right sided 134 40 266 53 <0.001
Left sided 201 59 217 44 <0.001
Subsite (rectum)
Rectosigmoid 23 11 85 24 <0.001
junction
Rectum 186 89 264 76
Stage
| 27 8 48 10 0.420 20 10 46 13 0.201
Il 102 30 142 28 0.585 49 23 87 25 0.693
Il 45 13 108 22 0.002 30 14 101 29 <0.001
v 105 31 167 34 0.472 63 30 85 24 0.134
Unknown 58 17 3 7 <0.001 47 22 30 9 <0.001

*Overlapping and unspecified subsites not presented in the table due to small numbers.

treated patients. In 2011, more temporary colostomies/
ileostomies were used and less permanent colostomies
were done in rectal cancer. Postoperative 30-day mortality
rate decreased among patients with colon cancer.

In 1997, all colorectal resections were done by lapa-
rotomy, whereas in 2011, the proportion of laparoscopic
surgery among elective procedures was 12% in colon and
8% in rectal cancer. In 2011, 5% of rectal cancer patients
had their tumour removed by local excision. Radical
surgery with the removal of all metastases was performed
in 14% (23/167) of patients with stage IV colon and 13%
(11/85) of stage IV rectal cancer in 2011.

The use of neoadjuvant radiotherapy or chemotherapy
increased among patients with stage II-IV rectal cancer
(table 4). The use of adjuvant chemotherapy increased
among patients with stage II-III colon cancer and patients
with stage III rectal cancer.

From 1997 to 2011, the 5-year age-standardised RSR
increased from 50% (95% CI 43% to 57%) to 58% (95%
CI 52% to 63%) in colon cancer and from 37% (95% CI
29% to 45%) to 64% (95% CI 57% to 69%) in patients
with rectal cancers (figure 1). Among all radically oper-
ated patients in 2011, the 5-year RSR was 81% (95% CI

74% to 87%) for colon and 88% (79% to 95%) for rectal
cancer; the respective RSRs in stage I-III radically oper-
ated patients were 84% (95% CI 74% to 91%) and 91%
(95% CI 82% to 98%).

DISCUSSION

The number of CRC cases diagnosed annually has mark-
edly increased in Estonia over 14 years (in comparison
of 1997 and 2011). Major improvements were seen in
diagnostic, staging and treatment process, which have
likely contributed to the significantly improved survival
outcomes observed in Estonia.”

The main strength of the study was the population-
based sample drawn from the nationwide cancer registry.
Reporting to the registry in Estonia is mandatory by law.
Another strength was uniform data gathering from patient
records by specialised doctors according to EUROCARE
High-Resolution study protocols and ability to directly
compare two incidence years. The weakness of the study
was the retrospective nature of data collection. Inaccu-
rate or missing data in medical records could have led to
some bias. Owing to some differences between 1997 and
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Table 2 Diagnostics in the 1997 and 2011 colorectal cancer cohorts in Estonia

Colon Rectum
1997 2011 1997 2011
No % No % P value No % No % P value
Overall
No of cases 337 100 498 100 209 100 349 100
Intestinal examinations
Colonoscopy 202 60 372 75 <0.001 186 89 296 85 0.163
Barium enema 94 28 26 5 <0.001 29 14 9 8 <0.001
Lung imaging 194 58 436 88 <0.001 149 71 312 89 <0.001
Thorax CT - 381 77 - 291 83
Liver imaging 230 68 472 95 <0.001 165 79 335 96 <0.001
Abdominal CT - 427 86 - 311 89
MRI or Echo 126 36
Multidisciplinary team - 300 60 - 267 77
meeting
No of lymph nodes examined among radically operated
>12 <5 2 169 58 <0.001 <5 2 105 50 <0.001
9-11 <5 1 40 14 <0.001 <5 1 25 12 0.001
<9 74 45 66 23 <0.001 54 55 64 3il <0.001
Unknown 86 52 14 <0.001 42 42 15 7 <0.001

2011 study protocols, we were not able to compare all the
parameters directly. According to the 1997 study protocol,
data on clinical T and N status were not collected. Thus,
the proportion of unknown stage was considerably higher
for the 1997 cohort. Small sample size did not allow us to
obtain reliable results for stage-specific survival.

Estonian population is 1.3million. The majority of
patients with CRC are treated in two cancer centres
offering full range of cancer treatment modalities. Cancer
care in Estonia is fully covered by public insurance. CRC
population-based screening programme in Estonia was
initiated in 2016 and did not affect our findings. Faecal
occult blood test is carried out at age 60 and repeated every
2years, the process is coordinated by family physicians. This
is followed by colonoscopy in case of a positive test.

As shown previously, CRC incidence has increased
significantly in Estonia.” There was a shift in the age
distribution towards older age groups, as the proportion
of patients diagnosed at the age of 275 years increased
significantly, probably associated with population ageing.
There was also an increase in right-sided colon cancer inci-
dence and decrease in leftsided colon cancer incidence.
This phenomenon has been described elsewhere.'*'” The
reasons for the increase in right-sided colon cancer are
not clear, but CRC subsites may have different aetiology
in terms of inherited and environmental factors.'® We
also found a shift in the stage distribution as the propor-
tion of stage III patients increased both in colon and
rectal cancer cohorts. This can be explained by signifi-
cantly better lymph node examination and more accurate

clinical staging with the use of MRI for patients with rectal
cancer who received neoadjuvant therapy.

Colonoscopy with biopsy is the main procedure
for CRC diagnosis according to European Society for
Medical Oncology (ESMO) clinical practice guide-
lines.'” '® The lower rate of colonoscopy and frequent use
of DCBE in 1997 could probably be explained by lower
availability of endoscopy and DCBE being an accessible
alternative. The availability of endoscopy has improved
in Estonia and there are virtually no indications left
for DCBE. In emergency cases with bowel obstruction,
diagnosis is usually based on emergency department
CT findings and these patients receive surgery without
prior endoscopy. In our data, around 20% of surgically
treated patients were operated in emergency situation,
this group includes mostly the patients whose diagnosis
was not based on colonoscopy. Among patients who
underwent elective colon cancer surgery, colonoscopy
use exceeded 90% in 2011. This result is similar to that
shown for Switzerland."

Pelvic MRI is the most accurate modality for rectal
cancer locoregional clinical staging."® Another locore-
gional staging tool alternative to MRI is transrectal endo-
sonography, but this was not routinely used in Estonia
in 2011. In 1997, MRI was not available in Estonia. In
2011, only 36% of rectal cancer patients underwent MRI,
which was probably a consequence of still low availability.
Accessibility of MRI has improved lately in Estonia and
currently, the majority of rectal cancer MDTM discussions
are based on MRI imaging.
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Table 4 Radiotherapy and chemotherapy by stage in the 1997 and 2011 colorectal cancer cohorts in Estonia

Colon Rectum
1997 2011 1997 2011
No % No % P value No % No % P value
Radiotherapy done 36 17 118 34 <0.001
Neoadjuvant radiotherapy or radiochemotherapy
Stage Il <5 6 34 39 <0.001
Stage lll 6 20 50 50 0.004
Stage IV <5 3 11 13 0.038
Adjuvant radiotherapy 5 2 8 2 0.940
Palliative radiotherapy 11 5 10 3 0.150
Chemotherapy done 71 21 204 41 <0.001 51 24 182 52 <0.001
Adjuvant chemotherapy
Stage Il 6 6 27 19 0.003 <5 6 11 13 0.230
Stage lll 19 42 68 63 0.018 16 59 85 85) 0.065

Thoracic and abdominal imaging are important for
detecting distant metastases of CRC, which are mostly
located in the liver, lungs and peritoneum. In our find-
ings, the use of thoracic and liver imaging improved
significantly. Contrast-enhanced CT is the preferred
imaging modality. Alternatively, thoracic X-ray and
abdominal ultrasound can be used, but they have lower
sensitivity and specificity.?” The 1997 study protocol did
not differentiate between imaging modalities. In 2011,
the majority of cases with imaging information available
underwent thoracic and abdominal CT.

According to ESMO clinical practice guidelines, rectal
cancer treatment plan should be established during
MDTM."® This was not the routine practice in Estonia
in 1997, but in 2011, 86% of elective patients with
rectal cancer were discussed at MDTM. This indicator
is comparable with data shown for Sweden in the same
year (around 90%).2! MDTM had limited impact on
patient survival, but patients discussed were more likely
to receive complete preoperative staging and neoadju-
vant/adjuvant treatment.”* There are centres discussing
all incident CRC cases. On the other hand, there are
authors who suggest that discussing routine cases would
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Figure 1 Cumulative age-standardised relative survival
ratios of the 1997 and 2011 cancer cohorts in Estonia, (A)
colon cancer; (B) rectal cancer.

not change the treatment plan and could be a waste of
time and money. They advocate discussing only complex
cases.” ** Emergency patients are operated without
MDTM decision. MDTM is especially important in rectal
cancer and oligometastatic CRC, where decision making
is more complex. In Sweden, around 60% of patients with
colon cancer receiving elective surgery were discussed
in a preoperative MDTM in 2011, but the indicator has
reached 93% by 2017.

Surgical resection is a crucial part of curative treat-
ment for CRC. In 2011, a significantly higher proportion
of patients were operated radically than in 1997. The
largest increase in the proportion of radically operated
patients was seen in age group 275 years (from 30% to
53%, p<0.001; data not shown). Thirty-day postopera-
tive mortality among radically operated patients with
colon cancer decreased despite that there were signifi-
cantly more elderly (=75) patients in the latter period. As
expected, 30-day postoperative mortality was much higher
after emergency surgery compared with elective surgery
(10% vs 2%, data not shown), which is consistent with
previous reports.19 The reduction of postoperative CRC
mortality has been described elsewhere.”” The reasons
behind the decrease in surgery-related mortality can be
associated with better perioperative patient management:
patient optimisation, application of enhanced recovery
protocol, using minimally invasive surgery, advances in
complication prevention and management; as well as
with advances in intensive care.

Rectal cancer surgery has also evolved towards
function-sparing procedures. In our study, significantly
more sphincter-preserving operations were done in rectal
cancer patients in 2011 as the proportion of permanent
colostomies decreased and the use of temporary ileos-
tomy (which are mostly closed 2months after index oper-
ation) increased. In a British analysis, abdominoperineal
excision rate decreased from 29% to 21% between 1996
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and 2004.”” This was explained by clearer definition of
the safe distal resection margin, evolution of surgical
techniques (total mesorectal excision (TME) principles,
application of stapling devices in low rectal anastomosis)
and use of neoadjuvant radiotherapy.”” We found that in
5% of the rectal cancer cases, the tumour was removed by
local excision in 2011. This less invasive approach is indi-
cated in selected patients with T1 cancer.” With gradual
expansion of CRC screening programme in Estonia, we
expect to diagnose more T1 cancers who are suitable for
local excision procedure.

In 1997, all CRC resections were done by open surgery.
In 2011, the proportion of laparoscopic procedures
was 12% in colon and 8% in patients with rectal cancer
among elective surgeries, this is comparable to Swedish
data at that time.”" ® However, the use of laparoscopic
surgery in CRC has further increased in Estonia as well as
in Europe.” An analysis of 2017 data showed that at Tartu
University Hospital (the second-largest cancer centre in
Estonia), 45% of CRC resections were done laparoscopi-
cally (data not published).

The 1997 study protocol did not include data collection
on the resection of metastases in stage IV CRC. In 2011,
our complete resection rate for metastatic disease was
14% in colon and 13% in rectal cancer. Complete (R0)
removal of metastases offers the only chance of cure for
patients with advanced CRC. In a systematic review, the
median of 5-year survival estimates among patients who
received complete metastasectomy was 38%.* Liver resec-
tion rates ranging from 10% to 30% were reported. The
rate of curative surgery for metastatic CRC has improved
with perioperative use of combination therapy regimens
including biological therapy.”” A recent analysis showed
that the 5-year RSR for stage IV CRC in Estonia was 13%.”
This is comparable with respective estimate from Sweden
(15%).%

We observed an unexpected unfavourable trend as
the proportion of emergency surgeries increased signifi-
cantly. In 2011, every fourth colon cancer surgery was
performed after emergency admission, a similar estimate
was reported for Sweden.” The main reason for both
the persistently high proportion of stage IV patients and
the observed increase in emergency surgery patients
(most of them with bowel obstruction) is probably delay
in diagnosis. This could be caused by lack of screening
(population-based CRC screening was initiated in Estonia
in 2016) and low awareness about CRC symptoms among
general public as well as primary care doctors resulting
in delayed presentation and referral. Another problem
could be the delay of treatment due to long waiting
period for the staging procedures and treatment.* **

In locoregionally advanced rectal cancer, preoperative
radiotherapy is associated with lower risk of local recur-
rence and better outcomes.* In 1997, neoadjuvant radio-
therapy was not in routine clinical practice in Estonia
and only 6% of stage IT and 20% of stage III patients
with rectal cancer received this treatment. The receipt
of radiotherapy has been affected by limited availability

as the relative number of linear accelerators in Estonia
has been one of the lowest in Europe according to the
ESTRO-HERO survey.” This situation had improved by
2011 when 39% of stage IT and 50% of stage III patients
with rectal cancer received neoadjuvant radiotherapy,
that accounts for half of all radically operated patients.
In a recent Danish CRC registry study, the use of neoad-
juvant radiotherapy was 29% among radically operated
patients with rectal cancer.”® In Norway, the use of neoad-
juvant chemoradiotherapy was 39% among stage I-III
radically operated patients with rectal cancer.”

Pathological examination of regional lymph nodes
is crucial for accurate staging. International consensus
standard suggests examination of at least 12 lymph nodes
from a resected CRC specimen.™ In 1997, this standard
was not adopted in Estonia and only 2% of radically oper-
ated patients had 212 lymph nodes examined. Therefore,
a significant proportion of patients were probably under-
staged. By 2011, the quality of pathology had significantly
improved as 58% patients with colon cancer and 50%
patients with rectal cancer had =12 lymph nodes exam-
ined. Nevertheless, these results remain considerably
worse than those shown for Norway*’or Switzerland" for
the same period. However, according to a trial including
266 patients conducted recently at Tartu University
Hospital, 212 lymph nodes were examined in 69% of
conventionally investigated CRC specimens and 86% of
methylene blue stained specimens, suggesting that the
routine practice has further improved in Estonia.*’

Colon cancer prognosis can be significantly improved
by postoperative chemotherapy in stage III patients.*’ In
our study, only 42% of patients with stage III colon cancer
received adjuvant chemotherapy in 1997; in 2011, the
respective percentage was 63%. Among radically resected
stage III patients, this proportion was 69% (data not
shown), while it was 59% in Swsitzerland in 2011-201".
In comparison of 6 European countries, the proportion
of resected stage III colon cancer receiving chemotherapy
in Estonia was not inferior to Western European coun-
tries in 2011.* The use of chemotherapy also increased
in neoadjuvant and palliative settings.

Aforementioned advances in diagnostics, staging, multi-
disciplinary management and better surgical care are
the most likely explanation for better long-term results
as the 5-year RSR increased from 50% to 58% in colon
cancer and from 37% to 64% in rectal cancer. These
survival increases are in line with previously reported esti-
mates.” There was no definitive change towards earlier
diagnosis. Due to small sample size in l-year cohorts,
we were not able to obtain reliable survival estimates by
stage. However, a previous publication reported a large
increase in stage-specific survival in Estonia: comparing
two periods (1995-1999 and 2010-2014), a significant
survival gain was seen for rectal cancer in stage II (from
58% to 75%), stage III (from 34% to 70%) and stage IV
(from 1% to 12%). For colon cancer, the largest survival
gain was seen in stage IV (from 6% to 15%).> These
increases in survival are consistent with the improvements
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in staging and treatment patterns demonstrated in our
study.

CONCLUSIONS

The findings of this study demonstrate the benefit of
participating in EUROCARE studies that have revealed
shortcomings in the quality of care in Estonia compared
with most Northern and Western European countries
and strengthened the motivation to take steps towards
improvement. Major advances from 1997 to 2011 were
seen in the diagnostic, staging and treatment patterns
of CRC in Estonia: increase in the use of colonoscopy
and imaging for distant metastases, introduction of
MRI imaging for rectal cancer, higher rate of radical
surgery with lower procedure-related mortality, substan-
tial improvement in the quality of pathological exam-
ination and the adoption of multimodality treatment
approach. These advances are likely to have contributed
to improved survival shown for Estonia. Nevertheless,
there is still room for improvement in all abovemen-
tioned areas. High proportion of patients diagnosed at
a late stage and increasing rate of emergency surgeries
remain an obstacle for achieving even better outcomes.
These findings suggest the need to raise awareness about
CRC symptoms among general public as well as among
primary care doctors and to expand the quality-assured
screening programme in Estonia. Continuous moni-
toring of performance and outcomes is necessary and
further studies are warranted to examine diagnostic and
treatment delays and centralisation of surgical treatment
as possible areas of improvement.
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