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Abstract
AIM: To investigate the effect of the establishment of in-
house multidisciplinary team (MDT) availability (iMDTa) on 
survival in upper gastrointestinal cancer (UGI) patients.

METHODS: In 2001, a cancer centre with irradia-
tion and chemotherapy facilities was established in 
the Norwegian county of West Agder with a change of 
iMDTa (WA/MDT-Change). “iMDTa”-status was defined 
according to the availability of the necessary special-
ists within one institution on one campus, serving the 
population of one county. We compared survival rates 
during 2000-2008 for UGI patients living in counties 
with (MDT-Yes), without (MDT-No), with a mix (MDT-
Mix) and WA/MDT-Change. Survival was calculated with 
Kaplan-Meier method. Cox model was used to uncover 
differences between counties with different MDT status 
when adjusted for age, sex and stage. 

RESULTS: We analyzed 395 patients from WA/MDT-
Change and compared their survival to 12 135 UGI 

patients from four other Norwegian regions. Median 
overall survival for UGI patients in WA/MDT-Change in-
creased from 129 to 300 d from 2000-2008, P  = 0.001. 
The regions with the highest level of iMDTa achieved 
the largest decrease in risk of death for UGI cancers 
(compared to the county with MDT-Mix: MDT-Yes 11%, 
P  < 0.05 and WA/MDT-Change 15%, P  < 0.05). Ana-
lyzing the different tumour entities separately, patients 
living in the WA/MDT-Change county reached a statisti-
cally significant reduction in the risk of death [hazard 
ratios (HR)] compared to patients in the county with 
MDT-Mix for oesophageal and gastric, but not for pan-
creatic cancer. HR for the study period 2000-2004 are 
given first and then for the period 2005-2008: The HR 
for oesophageal cancers was reduced from [HR = 1.12; 
95%CI: 0.75-1.68 to HR = 0.60, 95%CI: 0.38-0.95] and 
for gastric cancers from [HR = 0.87, 95%CI: 0.66-1.15 
to HR = 0.63, 95%CI: 0.43-0.93], but not for pancreatic 
cancer [HR = 1.04-, 95%CI: 0.83-1.3 for 2000-2004 
and HR = 1.01, 95%CI: 0.78-1.3 for 2005-2008]. UGI 
patients treated during the second study period in the 
county of WA/MDT-Change had a higher probability of 
receiving chemotherapy. In the first study period, only 
one out of 43 patients (2.4%, 95%CI: 0-6.9) received 
chemotherapy, compared to 18 of 42 patients diagnosed 
during 2005-2008 (42.9%, 95%CI: 28.0-57.8).

CONCLUSION: Introduction of iMDTa led to a two-fold 
increase of UGI patients, whereas no increase in sur-
vival was found in the MDT-No or MDT-Mix counties.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
There is a lack of  evidence that clinical decision making 
by a multidisciplinary team (MDT) leads to increased sur-
vival for oesophageal, gastric and pancreatic cancers[1-3].

The rationale for introducing MDTs is that modern 
cancer management has become increasingly complex, 
necessitating the involvement of  various key professional 
groups in clinical decision making[4,5]. In addition, MDTs 
serve to monitor adherence to clinical guidelines and 
promote effective use of  resources[1-3]. Evaluations of  the 
effectiveness of  a MDT on survival are warranted, but 
complicated to perform due to difficulties regarding: (1) 
its definition; (2) availability of  valid measurement of  its 
performance and, most importantly; and (3) the ethical 
and organizational hurdles of  conducting prospective 
randomized studies of  MDTs. Therefore, in this study we 
do not focus on the actual practice of  MDTs but aim to 
analyse the effect of  their in-house availability (iMDTa).

The most common upper-gastrointestinal (UGI) can-
cers in Norway are oesophageal, gastric and pancreatic[6]. 
Although these cancers have a dismal prognosis, the 
timely involvement of  different medical specialists is ad-
vocated, based on a few studies on patients treated with 
curative intention[5,7-9]. However, these findings do not 
necessarily apply to palliative patients[10].

In 2001, a cancer centre with irradiation and chemother-
apy facilities was established in the Norwegian county of  
West Agder with a change of  iMDTa (WA/MDT-Change). 
Thus, iMDTa was established and the potential to work ac-
cording to international MDT guidelines was created[4].

Our hypothesis was that the county of  WA/MDT-
Change, with its increasing iMDTa during the study 
period (from 2000-2008), would reach UGI cancer sur-
vival levels similar to those of  a comparable Norwegian 
county with iMDTa. In addition, we hypothesized that 
the county of  WA/MDT-Change would have favourable 
UGI cancer survival figures compared to a county with-
out iMDTa during said period.

The primary objective was to evaluate the effect of  the 
establishment of  iMDTa on overall survival in a cohort 
of  UGI cancer patients living in the Norwegian county of  
WA/MDT-Change.  

MATERIALS AND METHODS
For detailed information about Norway’s health care sys-
tem, the Cause of  Death Registry, The Cancer Registry, 
the establishment of  MDT-availability and the actual per-
formance of  MDT in the county of  WA/MDT-Change, 
as well as a description of  the other counties included for 
comparison, see electronic supplement. A short overview is 
given below.

Norway 
Norway is a country with very little migration or socio-

economic disparity[11,12], amongst its 5 million inhabitants 
(Table 1). Health care coverage in Norway is provided 
through a single-payer universal government funded sys-
tem. All persons residing in Norway are assigned a unique 
11-digit identification number, making it possible to link 
information from various national registries. 

Cause of Death Registry
Physicians are required by law to complete a death cer-
tificate for all deaths in Norway. The Cause of  Death 
Registry[13] collects all death certificates for coding and 
registration of  the cause of  death. 

The Cancer Registry
The Cancer Registry of  Norway[6] (CRN), has collected 
data on all cancers that have occurred in Norway since 
1953. Medical doctors are required by law to report these 
diagnoses, ensuring high levels of  completeness[14]. Cancer 
type, date of  diagnosis, extent or stage of  the disease at di-
agnosis, and initial treatment in broad terms, are recorded. 

Changes in WA/MDT-Change during 2000-2008
The Sørlandet Hospital Trust is the regional hospital in 
the county of  WA/MDT-Change, which serves a stable 
population of  approximately 170 000 inhabitants. In 
2001, the Centre for Cancer Treatment was established at 
this hospital, thereby creating the potential for in-house 
MDTs. During the study period, the number of  oncolo-
gists has increased from one consultant one day every 
fourth week to six full-time oncologists and two house 
officers. Prior to the establishment of  the cancer centre, 
patients had to be referred for irradiation or complex 
chemotherapy to Oslo University Hospital, 300-500 km (a 
four to six hour drive) away.

In the ensuing years, increasing oncologic and pal-
liative care expertise has developed and was practiced in 
conjunction with the already well-established pathologi-
cal, radiological, gastrosurgical and gastroenterologi-
cal specialties. Specifically, the following services were 
founded: A mobile palliative care team in 2002, an outpa-
tient palliative care day centre in 2004 and an in-patient 
palliative care unit with ten beds in 2007. Prior to 2005, 
the management of  cancer patients across specialties was 
discussed in informal and undocumented encounters be-
tween practitioners. From the summer of  2005 and on-
wards however, weekly MDT-meetings with a designated 
focus on gastrointestinal cancers have been held, with 
gastroenterologists, gastrointestinal surgeons, radiologists 
and oncologists present.

Other analyzed regions
Throughout the study period the inhabitants of  the ana-
lysed regions selected for comparison had the same life 
expectancies and very similar socioeconomic conditions. 
Further details can be found in the electronic supplement 
(Table 1).

The choice of  the Norwegian counties used for com-
parison to WA/MDT-Change in this study, is based on 
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their stable status of  iMDTa during the study period.
In this manuscript, we define “iMDTa” as a county’

s theoretical possibility of  MDT meetings within a single 
administrative institution with all departments on one 
campus (MDT-Yes). Thus, we measured the possibility 
of  multidisciplinary in-house cooperation of  necessary 
specialists, rather than the formal performance of  MDTs. 
A county with stable iMDTa during the entire study peri-
od (MDT-Yes) was hypothesized to have the best survival 
figures for UGI patients. MDT-No describes a county 
with an absence of  radiation units and medical oncolo-
gists within the hospital, where patients were referred 
to a tertiary university hospital for oncologic treatment 
during the entire study period. However, gastrointestinal 
surgeons, gastroenterologists, radiologists and, patholo-
gists were available in such county. The population of  
the county of  Oslo was treated partly in hospitals with 
all these services available and partly in hospitals without 
some of  these services in the same institution. Therefore 
this region was defined as MDT-Mixed. 

Patients
For the county of  WA/MDT-Change, we used the hospi-
tal’s electronic database and confirmed and supplemented 
it with data from CRN. Further, we identified patients 
diagnosed with oesophageal, gastric or pancreatic cancers 
during the study period. Only patients with adenocar-
cinomas and squamous cell carcinomas were included. 
The clinical course of  the disease of  each patient was 
reviewed. Data regarding oncological, surgical and endo-
scopic interventions were collected. If  surgery had been 
performed, it was characterized as curative or palliative. 
Survival figures between different regions were compared 
using data from CRN.

Ethics 
The study was approved by the Regional Ethics Commit-
tee of  Southern Norway. The anonymity of  the patients 
included in the analysis was preserved according to the 
institutional guidelines of  our hospital as well as those of  
the National Data Protection Commission of  Norway.

Statistical analysis
Complete follow-up data were available on all patients. 

They were followed from the date of  diagnosis to their 
death or the date of  censoring (July 2011). Crude survival 
was calculated using the Kaplan-Meier method. Crude 
differences in survival were assessed with log-rank test. 
Further, to adjust for possible confounding multivariate 
Cox regression models were fitted. All models were ad-
justed for age, sex, stage and region and fitted separately 
for the two diagnostic periods. The results were presented 
as hazard ratios (HR) with 95% confidence intervals (CI). 
When assessing the regional differences, the county with 
MDT-Mix was used as a reference because its popula-
tion was the largest (to ensure stability of  the estimates). 
P-values of  less than 0.05 were considered statistically 
significant. All analyses were performed with SPSS and 
Stata. 

RESULTS
Patients
The annual incidences of  oesophageal, gastric and pan-
creatic cancers in Norway from 2004 through 2008 were 
4.1/100 000, 11.1/100 000, and 13.6/100 000, respective-
ly. We analyzed 12 530 UGI patients living in five Nor-
wegian regions, there of  395 patients in the county of  
WA/MDT-C. Median age at diagnosis was 74 years (17-98 
years ) and median follow-up was 5 mo (0-138 mo). 

The baseline characteristics of  the patients are listed 
in Table 2. 

No clinically relevant differences in stage distribution 
of  UGI cancers were revealed among the analyzed re-
gions or between the two calendar periods. Furthermore, 
the stage distribution remained stable during the whole 
study period. Roughly 40% of  all UGI cancer patients 
had distant metastases at the time of  their diagnosis.

The changes in survival over time are illustrated with 
Kaplan-Meier curves in Figure 1.

During the study period,the largest increases in sur-
vival were seen in the county of  WA/MDT-Change, 
see green curve in Figure 1. Here, median survival for 
oesophageal cancer patients increased from 5 mo (3-12 
mo) to 11 mo (9-23 mo) and from 7 mo (4-12 mo) to 15 
mo (4-35 mo) for gastric cancer patients. However, these 
increases were not statistically significant. This numeri-
cal survival gain could not be observed in the MDT-
No county (red curve) or in the MDT-Mix county (blue 
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Table 1  Cox proportional hazards model adjusted for age and the different regions

MDT-No MDT-Change MDT-Yes Rest of Norway

All UGI cancers 2000-2004   HR 0.96, (0.83-1.10)          HR 0.96, (0.82-1.13)          HR 0.901, (0.80-1.0) HR 0.96, (0.83-1.11)
2005-2008   HR 0.96, (0.82-1.13)          HR 0.811, (0.67-0.97)          HR 0.791, (0.70-0.89) HR 0.851, (0.77-0.93)

Oesophagus 2000-2004   HR 0.75, (0.49-1.15)          HR 1.12, (0.75-1.68)          HR 0.86, (0.63-1.17) HR 0.89, (0.73-1.1)
2005-2008   HR 1.08, (0.72-1.61)          HR 0.601, (0.38-0.95)          HR 0.741, (0.53-1.02) HR 0.84, (0.67-1.06)

Gastric 2000-2004   HR 0.94, (0.70-1.26)          HR 0.87 (0.66-1.15)          HR 0.99, (0.84-1.12) HR 0.94, (0.70-1.25)
2005-2008   HR 0.94, (0.70-1.23)          HR 0.631, (0.43-0.93)          HR 0.791, (0.65-0.97) HR 0.821, (0.70-0.95)

Pancreas 2000-2004 HR 0.97, (0.79-1.2)          HR 1.04, (0.83-1.3)          HR 0.90, (0.77-1.06) HR 1.02, (1.02-1.03)
2005-2008 HR 0.92, (0.74-1.2)          HR 1.01, (0.78-1.3)          HR 0.841, (0.71-1.0) HR 0.88, (0.78-1.0)

UGI: Upper gastrointestinal cancer; MDT: Multidisciplinary team. Hazard ratios (HR) are given with 95% confidence interval, and the county of Oslo with 
MDT-Mixed serves as reference. 1Statistically significant with P-value < 0.05.
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curve), whereas a survival gain could be observed in the 
MDT-Yes county (yellow curve).

After analyzing crude survival, survival was adjusted 
for age, region, sex and stage (even though no differ-
ences regarding sex and stage  were found among the 
analysed regions). Comparing the two calendar periods 
of  2000-2004 and 2005-2008, the regions with the high-
est level of  iMDTa achieved the largest decrease in risk 
of  death for all UGI cancers (Table 1, compared to the 
county with MDT-Mix: MDT-Yes 11% and WA/MDT-
Change 15%). 

Analyzing the different tumour entities separately, 
the WA/MDT-Change county reached a statistically 
significant reduction in the risk of  death (HR) com-
pared to the county with MDT-Mix for oesophageal and 
gastric, but not for pancreatic cancer. HR for the study 
period 2000-2004 are given first and then for the period 
2005-2008: The HR for oesophageal cancers was re-
duced from [HR = 1.12, 95%CI: 0.75-1.68 to HR = 0.60, 
95%CI: 0.38-0.95] and for gastric cancers from [HR = 
0.87, 95%CI: 0.66-1.15 to HR = 0.63, 95%CI: 0.43-0.93], 
but not for pancreatic cancer [HR = 1.04-, 95%CI: 
0.83-1.3 for 2000-2004 and HR =1.01, 95%CI: 0.78-1.3 
for 2005-2008]. 

Treatment and survival changes in the county of WA/
MDT-Change
Hospital records for the region with changing status of  
iMDTa were analyzed to confirm the UGI cancer inci-
dence numbers from the national registries, as well as the 
gain in survival. Further, we searched for changes in use 
of  potentionall potentially life-prolonging oncologic in-
terventions for the county WA/MDT-Change.

A total of  395 patients with UGI cancers were identi-
fied in the hospital records of  the WA/MDT-Change 
county. These data are in full accordance with the inci-
dence figures estimated by The National Cancer Regis-
try[6].

The survival for all UGI cancer patients in the WA/
MDT-Change county increased especially after 2004, 

when MDT meetings became more formalized. Median 
overall survival for all MDT-Change UGI cancer patients 
increased significantly from 129 d in the year 2000 to 300 
d in 2008, P = 0.001. Also these data were in accordance 
with figures from CRN[6].

During the study period, several organizational changes 
were made at the Sørlandet Hospital Trust in the county 
of  WA/MDT-Change. In line with the increased iMDTa, 
changes in the rates of  curative surgery, oesophageal or 
bile duct stent placement, irradiation or chemotherapy 
were likely to have occurred and these were therefore 
analyzed.

UGI patients treated during the second study period 
had a higher probability of  receiving chemotherapy. In 
the first study period, only one out of  43 patients in WA/
MDT-Change (2.4%, 95%CI: 0-6.9) received chemo-
therapy, compared to 18 of  42 patients diagnosed during 
2005-2008 (42.9%, 95%CI: 28.0-57.8).

The number of  irradiation series did not increase for 
the diagnoses in question (data not shown).

During the study period, no major changes in surgi-
cal practice took place and there was no statistically sig-
nificant increase in the number of  curative UGI cancer 
surgeries (data not shown). No statistically significant 
increase in the use of  gastro oesophageal or bile duct 
stents was observed during the two calendar periods of  
2000-2004 and 2005-2008 (data not shown).

DISCUSSION
In this study, we found a more than two-fold increase in 
median survival for UGI cancer patients living in a Nor-
wegian county during a time period in which in-house 
MDT has become available there. This increase in sur-
vival was not observed in counties without full iMDTa, 
but we saw a survival gain in both counties with iMDTa 
(MDT-Yes and MDT-Change).

The results of  the described organizational changes 
are striking and clinically relevant, particularly in light of  
the limited advances in  medical treatment of  UGI cancer 
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Table 2  Patient characteristics n (%)

                 Diagnosed  Jan 2000-Dec 2004                   Diagnosed  Jan 2005-Dec 2008

MDT-Mix MDT-No MDT-Change MDT-Yes Other regions MDT-Mix MDT-No MDT-Change MDT-Yes Other regions

Tumor type
   Oesophagus 113 (15.4)   31 (11.8)   30 (14.6)   68 (10.0)   657 (12.9)   91 (15.2)   35 (16.2)   30 (19.6)   72 (12.8)   571 (14.1)
   Gastric 258 (35.2) 110 (41.8)   77 (37.6) 318 (47.0) 2146 (42.2) 214 (35.8)   73 (33.8)   45 (29.4) 240 (42.6) 1534 (38.0)
   Pancreas 362 (49.4) 122 (46.4)   98 (47.8) 291 (43.0) 2278 (44.8) 293 (49.0) 108 (50.0)   78 (51.0) 252 (44.7) 1935 (47.9)
Total 733 (100.0) 263 (100.0) 205 (100.0) 677 (100.0) 5081 (100.0) 598 (100.0) 216 (100.0) 153 (100.0) 564 (100.0) 4040 (100.0)
Stage
   No metastasis 109 (14.9)   38 (14.4)   28 (13.7)   81 (12.0)   694 (13.7)   59 (9.9)   30 (13.9)   28 (18.3)   71 (12.6)   543 (13.4)
   Lymph node metastasis 155 (21.1)   62 (23.6)   49 (23.9) 182 (26.9) 1195 (23.5) 125 (20.9)   52 (24.1)   44 (28.8) 141 (25.0)   926 (22.9)
   Distant metastasis 293 (40.0) 104 (39.5)   85 (41.5) 303 (44.8) 2083 (41.0) 237 (39.6)   97 (44.9)   57 (37.3) 237 (42.0) 1642 (40.6)
   Unknown 176 (24.0)   59 (22.4)   43 (21.0) 111 (16.4) 1109 (21.8) 177 (29.6)   37 (17.1)   24 (15.7) 115 (20.4)   929 (23.0)
Total 733 (100.0) 263 (100.0) 205 (100.0) 677 (100.0) 5081 (100.0) 598 (100.0) 216 (100.0) 153 (100.0) 564 (100.0) 4040 (100.0)

MDT: Multidisciplinary team. No clinically relevant differences in stage distribution were revealed among the analyzed regions or between the two calendar 
periods. In addition, there were no clinically relevant differences in stage distribution among the studied counties.
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patients during the same time period[15].
This study is one of  very few, that report a survival 

benefit of  MDTs in cancer care. MDT meetings require 
a considerable amount of  time from core specialists. 
Therefore, the  need to confirm MDTs’ effectiveness on 
survival is of  increasing importance, since there is an ac-
celerating shortage of  professional groups required for 
MDTs[16].

A major strength of  the present study is its unique 
setting. Typically, before-after series[1-3] are confounded by 
concurrent changes in other factors, such as better treat-
ments or different stage mixes, over the studied time pe-
riod. In Norway, relatively few and stable socioeconomic 

differences are combined with an egalitarian public health 
service. In addition, high quality national cancer and 
death registries have been established decades ago. Fur-
thermore, life expectancies were stable and similar in the 
analyzed regions throughout the study period. We were 
therefore able to analyze the un-confounded effect of  
changes in the organization of  health care on survival of  
selected patient groups living in different regions.

Most importantly, survival outcomes can be attributed 
to patients’ residence, even if  a few of  them were operat-
ed or irradiated in other regions, thus indicating the qual-
ity of  health care provided for the population living in 
a defined region. In addition, we have compared patient 
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Figure 1  Increase in survival in counties with high in-house multidisciplinary team-availability during the second study period. A, B: Oesophagus; C, D: 
Stomach; E, F: Pancreas; A, C, E: 2000-2004; B, D, F: 2005-2008. MDT: Multidisciplinary team.
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survival among regions between two time periods which 
were consequitive. Therefore, it is unlikely that significant 
changes in the possible confounding factors over a time 
period of  3-4 took place.

The precise role and composition of  MDTs in cancer 
care vary throughout the world. Moreover, these varia-
tions exist even from hospital to hospital within the same 
region or country. Further hurdles in MDT research are 
the different interpretation of  MDT-guidelines and the 
validity of  documentation of  the actual performance 
according to these guidelines[2]. Moreover, we are just 
starting to understand the individual factors of  MDTs 
affecting the clinical outcome[17]. In the county of  WA/
MDT-Change, the MDTs were organized in line with 
international MDT guidelines[4], and aimed to perform 
accordingly.

While using registry data for patient identification pre-
vents bias associated with clinician selection of  patients, 
registry retrieved data has limitations with respect to the 
variables available for analysis. In addition to the CRN, 
we had complete hospital records for the region with 
changing status of  iMDTa and could therefore analyze 
the changes in use of  potentially life-prolonging oncologic 
interventions for the MDT-Change county. One mea-
sureable factor potentially contributing to the increase in 
survival in WA/MDT-Change may be the increased use 
of  chemotherapy. This increase is higher than expected 
for this time period. A 50% increase in the use of  chemo-
therapy for every year of  the study period may be a result 
of  more patients getting therapy. In that respect, MDT 
seems to result in increased referral of  UGI patients to 
the medical oncologist. Travel distance to hospitals has 
been shown by others to be a barrier to treatment among 
patients with most types of  cancer, including UGI can-
cers[18-20]. Furthermore, the EUROCARE working group 
found striking differences in gastric cancer survival and 
the quality of  management logistics has been proposed as 
an important variable for patient survival[21]. In line with 
this argument, gastric cancer patients at district hospitals 
more often received adjuvant chemotherapy, than patients 
treated in university hospitals in Norway[22]. Unfortunately, 
we have not been able to analyze to what extent patients 
in other regions had received chemotherapy. However, 
in light of  the striking survival gains, it appears that the 
increasing use of  chemotherapy is unlikely to be the only 
reason for the survival gain seen in WA/MDT-Change.

The number of  irradiation series or the use of  gastro 
oesophageal or bile duct stents did not increase during 
the study period and we do not consider that the changes 
of  the palliative services had a major impact on the life 
expectancy of  the study patients, since the in-patient ser-
vice was established at the very end of  the study period.

The role of  surgery for survival of  the whole study 
cohort in this setting is more complex, since the group 
of  UGI cancers as a whole has a low rate of  curative sur-
gery. Pancreatic and esophageal cancers are operable in 
less than one of  five cases[15], and small changes in this 
ratio affect median overall survival to a limited extent. 

Concerning gastric cancer, 43% of  cases are operated in 
Norway[22]. This proportion was allready higher before 
(data not shown), but stable throughout the study period, 
in our clinic. Thus, in light of  a relatively high rate of  sur-
gery before iMDTa, the rate of  surgery was not affected 
through the establishment of  iMDTa in the WA/MDT-
Change county. When looking at the results for gastric and 
esophageal cancers (Table 2), two findings are interesting: 
Both MDT-No and WA/MDT-Change centralized surgi-
cal treatment of  esophageal, but not gastric cancer during 
the second interval of  the study period to the MDT-Mix 
county of  Oslo. In the WA/MDT-Change county, a sur-
vival benefit was seen for both entities, whereas the sur-
vival for these two diagnoses decreased in the MDT-No 
county (Table 2). These findings may support the theory 
that, in these particular geographic regions, the presence 
of  oncologists in a hospital may have a greater impact 
than the place of  curative surgery, at least on short term 
survival. 

In this respect, the increased use of  chemotherapy 
should be interpreted as an effect modifier for survival 
and the MDT members in WA/MDT-Change agree upon 
a during the study period gradually improved team spirit 
and more effective communication, although it seems 
easier to measure the results, rather than formally proof  
the process of  such increased human interdependency.

A limitation of  our study is the relatively low inci-
dence of  UGI cancers. We therefore analysed survival 
changes for all stages combined for each cancer type. 
As the main goal of  our study was to assess changes in 
survival for the entire group of  UGI cancer patients, 
we consider our results valid because the stage distribu-
tion for a given diagnosis in the different regions did not 
change during the course of  the study period. In addi-
tion, the limited life expectancy for UGI cancer patients 
makes it possible to compare and assess results concern-
ing improved patient outcome after treatment changes in 
a way that cannot be achieved in entities with long term 
survival. Seventy percent of  UGI cancer patients live 
shorter than one year, making short term survival figures 
important both for the patients and health care adminis-
trators when considering organizational changes. 

The explanation of  the increased survival seen after 
the introduction of  in-house MDT-availability is most 
likely multi-factorial. Future prospective studies should 
also analyze the communicative implications at play when 
a team is formed in-house over a period of  several years 
and assessment tools for this purpose have been cre-
ated[23]. Most importantly, it is not clear if  the present 
findings for UGI cancer patients can be extrapolated to 
other cancer entities. This question should be addressed 
in future research.

In conclusion, we present one of  the first studies show-
ing a survival benefit for oesophageal and gastric cancer 
patients after the establishment of  MDTs. We found a 
striking and more than two-fold increase in survival among 
patients with UGI cancers living in a Norwegian county 
with increasing iMDTa. During the analysed time period, 
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no increase in survival was found in counties without con-
sistent MDT availability. The survival gain might be partly 
explained by increased use of  chemotherapy.
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