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ABSTRACT

Introduction
High volume hospitals and surgeons report the lowest mortality rates after complex surgery. 
There is ongoing discussion about the impact of volume and experience of the surgeon on the 
high quality of care versus the role of hospital structure and process of care and the influence 
of a multidisciplinary team (MDT). The aim of this study was to evaluate the effect of weekly 
multidisciplinary meetings during preoperative and postoperative patient care.

Methods
During a 15 week period a consecutive group of patients with complex gastrointestinal pathology 
were prospectively registered at the weekly preoperative outpatient MDT meeting of the Gastro-
intestinal Oncology Center Amsterdam. A separate cohort of patients presented at the postopera-
tive MDT meeting on the surgical ward was included, Preoperative changes in treatment strategy 
set by the referring hospital and additional findings by the MDT were scored. Suggestions of the 
MDT regarding postoperative management during admission were also recorded.

Results
Of 128 patients, 41 were referred for a specific treatment strategy set by the referring hospital. 
The proposed treatment was changed during the MDT meetings in 14/41 patients (34%). During 
postoperative MDT meetings on the surgical ward, additions and suggestions for change of the 
ongoing treatment strategies set by surgeons according to protocols, were made according to 
proposals of the non-surgical members of the MDT in 42/149 patients (28%). Additions comprised 
suggestions for change in management of co-morbidities in 15 (10%) patients and of postopera-
tive complications in 27 (18%) patients.

Conclusion
A multidisciplinary team approach during pre and post-operative meetings for patients with 
complex GI pathology led to alterations of the initial treatment strategy proposed by the referring 
hospital in 34% of patients and to additions to postoperative treatment on the surgical ward in 
28% of patients. These findings underscore the substantial effects of the MDT concept on treat-
ment strategy of such complex patients.
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InTRoDuCTIon

When analysing outcomes in patients receiving complex surgery and perioperative care, high 
volume hospitals and surgeons are associated with low mortality rates 1–3. These data have led 
to centralisation of complex surgery and resulted in a decrease in mortality rates after pancreatic 
and oesophageal surgery 4–7. Beside volume, other aspects of care such as hospital structures 
as well as the local processes of care are associated with the outcome and quality of care as 
demonstrated by Birkmeyer et al. 8. According to their conceptual model the association between 
hospital structure, processes and outcomes become visible as shown in Figure 1 8,9. The different 
outcomes have been expanded in this model to depict which processes are associated with the 
occurrence of complications and recovery after surgery. This was done in accordance with the 
previously published complication grading system in the Netherlands 10.
Hospital structures, facilities and availability such as fully equipped operating rooms, intensive 
care unit, interventional radiology and endoscopy, specialised surgeons, anaesthesiologists, 
microbiologists and nursing staff, and the high quality of every discipline are a prerequisite for 
quality of care. Furthermore, hospital processes and collaboration between different disciplines 
definitively have an impact on patient outcome. Processes involving patient screening, preven-
tion and treatment of complications will directly influence the outcomes when not executed 
adequately 8,11,12. However, these correlations are difficult to quantify resulting in limited data 
demonstrating any effect of these factors on patient outcomes.
The multidisciplinary team approach of hospital processes has been given much attention at our 
tertiary hospital 13. This resulted in the establishment of a multidisciplinary outpatient clinic for 
preoperative analysis in gastrointestinal (GI) oncology. In the setting of this single location and 
function, all different disciplines are concentrated around the patient. An MDT meeting also took 
place postoperatively on the GI surgical ward. This MDT was recently expanded with additional, 
non-surgical professionals such as physicians and microbiologists. Apart from the daily surgical 
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figure 1: Association between hospital structure, process and outcome after surgery 9 (according to the con-
ceptual model of Birkmeyer et al. 8)
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rounds, all patients admitted to the ward are discussed in this MDT once a week and changes in 
postoperative treatment are directly implemented in order to enhance recovery.
The aim of this study was to evaluate the effect of this MDT strategy during the preoperative and 
postoperative treatment phases of surgical patients with complex GI pathology. The suggestions 
made during the MDT meetings resulting in changes of the initial treatment were recorded in 
order to assess the effect of these MDT meetings.

MeThoDS

A study was conducted at our tertiary hospital, comprising two separate consecutive patient 
cohorts which were registered and analysed during the pre- and postoperative weekly MDT 
meetings over a period of 15 weeks.

Preoperative MDT
During the preoperative MDT meetings, patients referred with a suspicious periampullary or 
pancreatic malignancy (group A) were prospectively registered at the multidisciplinary outpatient 
clinic at the gastrointestinal (GI) oncology center Amsterdam (GIOCA). Patients were referred to 
the outpatient clinic with a diagnosis and specific treatment strategy proposed by the referring 
hospital or referring physician. At the GIOCA meeting, the member of the team who had seen the 
patient presented all available patient data. The MDT consisting of dedicated surgeons and physi-
cians from several specialties, together evaluated and discussed all patient data and proposed by 
consensus, a treatment strategy based on the patient profile and existing diagnostic examinations 
as well as additional tests when indicated, all completed in one day. The diagnosis and treatment 
strategy was compared with the diagnosis and specific treatment ploan proposed by the refer-
ring hospital or referring physician. Alterations in diagnosis and treatment were recorded and 
analysed. To confirm the definitive (pathology) diagnosis, patients were re-evaluated after 1-year 
follow-up. The MDT included (interventional) radiologists, gastroenterologists, radiotherapy and 
nuclear medicine physicians, pathologists, oncologists and surgeons all in one setting around the 
patient.
This study was performed to assess the impact of an MDT in the preoperative evaluation and 
screening of patients.

Postoperative MDT
During this same study-period all patients admitted to the GI surgical ward were registered during 
the weekly postoperative MDT meetings (group B). This meeting did not include the postoperative 
oncological treatment strategy, which was based on protocols and current literature, but was fo-
cussed on the recovery, prevention and treatment of complications during postoperative hospital 
stay. The MDT originally included nursing staff, dieticians and surgeons. This group was expanded 
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with physicians from the internal medicine department and microbiologists. The postoperative 
treatment strategy for every individual patient was discussed during these MDT meetings. Any 
addition or alteration concerning the treatment suggested by the additional (non-surgical) MDT 
members, were recorded. The type of suggestion was also registered: either a remark without 
alteration of treatment or a remark leading to a change of treatment strategy. Patients’, patho-
logical and postoperative characteristics were collected.
This postoperative study was performed to assess the influence of adding additional, non-surgical 
members to an existing MDT during patient management postoperatively.

ReSulTS

Preoperative MDT meeting (Group A)
During the study period 128 patients were registered during the GIOCA outpatient clinics and MDT 
meetings. Patients’ characteristics are depicted in Table 1. Eighty-seven patients were referred 
to our tertiary hospital for advice or consideration of treatment of a suspicious periampullary 
or pancreatic lesion. Forty-one patients were referred with a specific diagnosis and treatment 
strategy proposed by the referring hospital/physician. In 14 out of 41 patients (34%), the MDT al-
tered this diagnosis and treatment option during the preoperative meeting. Three patients were 
referred for endoscopic excision or follow-up treatment of a benign lesion, however, the MDT 
considered this lesion as suspicious for malignancy and resection was advised and subsequently 
carried out in our institution. Conversely, in six patients with a proposed diagnosis of malignancy, 

Table 1. Characteristics of patients discussed during the preoperative MDT meeting

Patients– n 128

Age, years (IQR) 65 (56-74)

Male – n 65

ASA – n
 1
 2
 3

32
81
15

Location of the laesion – n
Gallbladder
Biliary duct
Pancreatic head
Uncinate process
Pancreatic corpus
Pancreatic tail
Ampulla
Duodenum

4
21
57
11
17
10
5
3

IQR = interquartile range, ASA = American Society of Anaesthesiologists score
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the MDT diagnosed these lesions as benign and follow up was advised. In five patients who were 
referred for resection of a malignant tumour, the MDT found the tumour to be unresectable 
due to vascular involvement and only palliative treatment was instituted. The combination of 
symptoms, diagnostic examinations and in some patients, pathology results formed the basis of 
the conclusion by consensus of the MDT. Definitive diagnoses were re-evaluated after 1-year of 
follow-up confirming that none of the diagnoses set by the MDT had changed thereafter (Figure 2).

Postoperative MDT meeting (Group B)
During the study period, the internists or microbiologists did not attend 3 of the 15 postoperative 
MDT meetings for logistical reasons. A total of 149 patients were registered during the remaining 
12 MDT meetings. One hundred patients (67%) were discussed with the additional MDT members, 
without making a suggestion for change in the current management. Suggestions for a change 
were reported in the remaining 49 patients. An addition or alteration of the postoperative treat-
ment as a result of that suggestion was carried out in 42 patients (28%). Patients’ characteristics 
are depicted in Table 2.
Alterations and additions were made in 15 patients in order to manage existing comorbidities. 
In 27 patients, alterations or additions were necessary to manage postoperative complications. 
Table 3 depicts the type and cause of addition or alteration. Additional diagnostic examinations, 
changes of medication, fluid and nutritional intake, initiating barrier nursing due to infectious 
disease and routine consultation in case of ‘brittle’ diabetes were performed according the sug-

figure 2: Flowchart depicting altered diagnosis and treatment during preoperative MDT meeting
*patient inoperable due to severe comorbidity
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Table 2. Patients’ characteristics postoperative MDT meeting

Patients - n 42

Age – years (IQR) 61 (54-66)
Male – n 18
ASA – n
 1
 2
 3

3
20
19

Diagnosis digestive tract – n
Colorectal
HPB
-Liver
-Pancreas
-Biliary
Upper GI
Malignant / Benign – (%)

16
24
1
17
6
2
38 / 62

Hospital stay – days (IQR) 21 (11-72)
Postoperative complications – n (%) 28 (67)
Mortality – n 0

IQR = interquartile range, ASA = American Society of Anaesthesiologists score, GI = gastrointestinal

Table 3. Additions to postoperative treatment in 42 patients

Addition to postoperative treatment
n=42

Motivation for alteration

Additional diagnostics:
- Blood and microbiology tests (n=9) -Existing comorbidity

Cardiac dysrhythmia, Helicobacter pylori, insulinoma, liver 
function disorder, kidney insufficiency
-Complications
Bacterial infection, delirium, delayed gastric emptying

- Imaging (n=1) - Existing comorbidity
COPD

Alterations to treatment:
-Medication (n=26) -Existing comorbidity

Cardiac dysrhythmia, ulcerative colitis, diabetes mellitus, 
hypertension, parkinsonism, splenectomy
-Complications
Bacterial infection, delayed gastric emptying, anastomotic 
leakage, hypervolemia, Systemic inflammatory response syndrome

-Fluid and nutrition intake (n=3) -Existing comorbidity
Malnutrition
-Complications
Delayed gastric emptying, anastomotic leakage

-Isolation and barrier nursing (n=1) -Complications
Bacterial infection

-Consultation (n=2) -Existing comorbidity
‘brittle’ diabetes
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gestions of the additional MDT members. Seven patients suffering from a complicated postopera-
tive course required more than one addition to the existing treatment.

DISCuSSIon

The present study showed the additional value of a multidisciplinary team meeting during pre-
operative and postoperative patient evaluations. Treatment strategies were altered by the MDT 
in 34% of patients at first, out-patient consultation and in 28% of patients in the postoperative 
phase, leading to improved quality of care and recovery. Weekly MDT meetings gave physicians 
the opportunity to evaluate patient data with all the available expertise, creating a multidisci-
plinary platform to discuss complex pathology. This led to crucial changes in treatment of patients 
with malignant GI tumours. Furthermore, the MDT could promptly react to changes in patients’ 
postoperative course enabling direct treatment of complications that could lead to severe mor-
bidity, and possibly prevention of these complications beforehand.
Pawlik et al. have performed a similar study; a multidisciplinary team reviewed patients referred 
to their clinic. The clinical stage of disease was altered in 18.7% of patients leading to changes 
in therapeutic recommendations 14. An extensive study published by Ghaferi et al. described the 
association between inadequate management or detection of complications and high mortality 
rates 12. Hospitals reporting high and low mortality rates, of 6.9% and 3.5%, respectively, were 
compared. Patients’ characteristics did not differ between those hospitals however, the facilities 
and opportunity to adequately diagnose and treat complications proved responsible for the dif-
ferences in mortality. Mortality rates reported in patients with complications was 21.4% vs. 12.5% 
in patients without complications. Complications were either not recognised, recognised too late 
or treated too late, which was referred to as “failure to rescue” in the high mortality hospitals 15. 
Through intense multidisciplinary collaboration and consultation early recognition and treatment 
of complications could be performed effectively 16.
A review on teamwork in hospitals concluded that “teamwork is critically important to provide 
safe and effective care” 17. Also in a recent study on the management of hospital medical groups 
one of the main principles was that physicians participate in interprofessional and team-based 
decision-making as part of a multidisciplinary approach 18. During the present study, a dedicated 
team of surgeons, pathologists, (interventional) radiologists, oncologists and gastroenterologists 
formed a specialized multidisciplinary team, discussing all treatment options and informing 
patients of the conclusions of the team, all on the same day. This set-up gives little room for 
treatment delay and all participating physicians are involved from the beginning of the treatment. 
During the postoperative MDT meetings the primary postoperative treatment was set according 
to the surgical protocols. The additional, non-surgical MDT members provided extra attention in 
recognising complications and additional expertise in the treatment of these complications. The 
effect on outcomes depicted in Figure 1 however, are difficult to measure. One might assume 
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that a multidisciplinary approach during postoperative treatment can increase the efficiency of 
care and perhaps lead to more adequate treatment or even prevention of complications espe-
cially in case of non-surgical complications, such as electrolyte disorders, pulmonary or cardiac 
dysfunction and inadequate anticoagulation. These types of complications were not analysed in 
this study. Alterations and additions to the treatment might also have been performed in a later 
phase outside the MDT, although, through the MDT all patients were discussed.
Another important aspect that should be addressed in further studies is the potential benefit in 
terms of health care costs. Due to the inherent collaboration, consultation of different specialisms 
has become unnecessary and interventions necessary to improve patients’ postoperative course 
can be performed promptly, perhaps resulting in shortened hospital stay.
The MDT meetings described in this study equally apply to other hospital wards in which differ-
ent physicians are involved in the treatment of patients. A multidisciplinary approach is often 
described in health care protocols to ensure high quality of care. Furthermore, an MDT meeting 
facilitates access of all participants to the experience and knowledge of different specialisms. By 
giving room to subspecialists within each specialism in the current hospital setting, a tunnel vision 
in the direction of only one specialism is prevented.

Conclusion
The multidisciplinary team meeting is important and should be routinely incorporated in achiev-
ing the optimal treatment for surgical patients. The MDT meetings can be valuable in different 
phases of care. This study has demonstrated the effect of an MDT meeting during the pre- and 
postoperative phase. Alterations and additions to the treatment were seen in 34% of patients at 
out-patient consultation and in 28% of patients during postoperative management.
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