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Chapter 12

TheSIS SummArY 

The aim of this thesis was to describe and evaluate advances in the treatment of ischemic and 
diabetic wounds of the lower extremity, with a focus on patient-centered care. In this thesis, several 
systematic reviews and clinical studies are described that explored severe peripheral arterial 
occlusive disease (PAOD) and the application of shared decision-making (SDM) in vascular surgery. 
An introduction and the complete outline of this thesis can be found in Chapter 1. 

Cochrane systematic reviews are internationally recognized as the highest level of evidence for health 
care interventions and diagnostic tests. Chapter 2 addresses all currently retrievable high-level 
evidence for the systemic treatment of venous ulcers, acute wounds, pressure sores, diabetic ulcers 
and arterial ulcers. Evidence discussed in this meta-review was derived from 24 systematic reviews 
conducted by the Cochrane Wound Group and the Cochrane Peripheral Vascular Disease Group. 
We found that robust evidence exists for high-compression therapy in the treatment of venous 
ulcers, recombinant human growth hormone (rhGH) in the treatment of large burns, non-removable 
pressure offloading devices in the treatment of diabetic foot ulcers (DFUs), and prostanoids in the 
treatment of arterial ulcers. Although air-fluidized and some low-tech devices appear effective in the 
treatment of pressure ulcers, the level of evidence was low for these therapies.

Several classification tools have been developed to categorize DFUs. Accurate classification 
of DFUs is essential for inter-clinician communication, assessment of healing tendency, and 
determination of treatment options. Nevertheless, the absence of evidence on the reliability of 
these wound classification tools hampers its application in clinical practice. The aim of the study 
presented in Chapter 3 was to assess the inter-observer agreement (IOA) of the most commonly 
used classification systems for DFUs; the Meggitt-Wagner and the University of Texas wound 
classification systems. We found that the IOA of both systems was only moderate (kappa values 
ranging between 0.40 and 0.46) when scored by multiple clinicians. So, although these systems are 
validated tools to classify diabetic foot ulcers, they are not reliable when scored by multiple clinicians. 
Apparently, these classification tools are not designed to function as a stand-alone tool and should 
always be used in combination with additional clinical information.

In Chapter 4, we present a Cochrane systematic review conducted to assess the effectiveness of 
skin replacement products in the treatment of DFUs. Skin grafts and tissue replacement products 
were evaluated in 17 randomized studies including 1655 patients. Thirteen of these trials compared a 
bioengineered skin replacement product with standard care. Based on our meta-analysis, we found 
that skin replacement products used in these trials increased the healing rate of DFUs compared 
to standard care only (Risk Ratio (RR) 1.55, 95% confidence interval (CI) 1.30 to 1.85) and resulted 
in fewer amputations (RR 0.43, 95% CI 0.23 to 0.81). However, the quality of the evidence was 
low and some publication bias was present. Furthermore, no evidence was available for the (cost)
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effectiveness of skin replacement products in the long run. For clinical practice, the potential benefits 
of skin grafts and tissue replacements should be weighed against the high cost of these products. 

Although frequently used to measure health-related quality of life (HRQoL) in patients with lower 
limb ischemia, the measurement properties of the Vascular Quality of Life (VascuQol) questionnaire 
and its assumed underlying health dimensions have not been studied in-depth. In Chapter 5, we 
evaluated the reliability and validity of the Dutch version of the VascuQol in patients with intermittent 
claudication (IC) and critical limb ischemia (CLI). First, face validity was assessed by interviewing 
health professionals and patients. Three out of 25 questionnaire items were judged as less relevant. 
Second, internal consistency and structural validity was assessed using Cronbach’s α coefficient 
and explanatory factor analysis. We found that the α-coefficient of the VascuQol was 0.93, while 
the symptoms and social domains had α-coefficients below 0.70. Furthermore, we could not 
reproduce the original five domains. Instead, we found a three-factor solution including an activities 
& social domain, a pain & symptoms domain and an emotional domain. During the third step of 
this study, convergent validity was assessed. Moderate correlations were found for the activities, 
social and emotional VascuQol domains, and matching health domains of other patient-reported 
outcome measures (PROMs). Lower convergent correlations were observed for the pain domain 
and the sum score of the VascuQol. The VascuQol was able to distinguish between patients’ level of 
HRQL in relation to their disease severity (IC versus CLI patients). In conclusion, the evaluation and 
optimization of the VascuQol is not yet complete. Further clinimetric studies should be performed to 
strengthen clinically relevant findings based on the VascuQol.

International guidelines recommend revascularization as the preferred treatment for patients with 
CLI. As a consequence, most contemporary research focuses on outcomes of invasive procedures 
for CLI, but few data are available on the outcomes of patients managed conservatively. In Chapter 
6, we present the results of a retrospective study about amputation-free survival (AFS) and overall-
survival (OS) in patients with CLI who did or did not undergo revascularization, and explored patient 
characteristics associated with clinical outcomes. We identified 153 patients with clinical signs and 
symptoms of CLI (confirmed by lowered peripheral blood pressures), of whom nine (5.9%) needed 
a primary amputation. Of the remaining 144 patients, 96 (66.7%) underwent revascularization within 
6 weeks of diagnosis and 26 (18.1%) were revascularized at least 6 weeks after the diagnosis was 
made. Conservative therapy was applied in a minority of patients (N=22; 15.3%). AFS and OR did 
not differ significantly between the three groups: After one year, AFS was 67.3% in the invasive 
group, 83.6% in the deferred invasive group, and 72.7% in the permanently conservative treatment 
group. Two-year AFS rates were 56.0%, 74.8% and 54.2%, respectively. We found that treatment 
modality was not a significant predictor of neither AFS nor OS. This suggests that not all patients 
with CLI need invasive treatment and further studies should be performed to determine subgroups 
of patients in whom revascularization may be omitted. 
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Chapter 7 presents a systematic review of the current evidence on the effectiveness of hyperbaric 
oxygen treatment (HBOT) with regard to wound healing, amputations and additional interventions 
in patients with DFUs. We identified seven randomized clinical trials (RCT) including 376 patients. 
Two trials included patients with ischemic wounds. These trials reported increased rates of complete 
wound healing at 1-year follow-up in the HBOT-treated patients (Number Needed to Treat 2, 95% 
CI 1 to 5). However, no differences were found in amputation rates or the need for additional 
interventions. Due to the lack of compelling evidence for the effectiveness of HBOT in the treatment 
of diabetic patients with ischemic wounds, we designed and conducted a multicenter RCT with the 
acronym ‘ DAMOCLES’ (Does Applying More Oxygen Cure Lower Extremity Sores?). This trial was 
conducted in a joint venture of nine Dutch and one Belgian HBOT centers and vascular surgeons 
from 25 hospitals. The  DAMOCLES trial protocol is presented in Chapter 8 and the results in 
Chapter 9. In this study, 120 patients with diabetes and ischemic foot ulcers were randomly 
assigned to HBOT (in addition to standard care (SC+HBOT group) versus standard care alone (SC 
group). After 12 months, 28/60 (47%) index wounds healed in the SC group and 30/60 (50%) in 
the SC+HBOT group (Risk Difference 3%, 95% CI -14 to 21%). Freedom from major amputations 
(limb salvage) was achieved in 47/60 (78%) patients in the SC group and 53/60 (88%)patients in 
the SC+HBOT group (RD 10%, 95% CI -4 to 23%). Amputation-free survival was achieved in 41/60 
(68%) patients in the SC group and 49/60 (82%) patients in the SC+HBOT group (RD 13%, 95% 
CI -2 to 28%). In total, 14 patients died during study follow-up, nine in the SC group and five in the 
SC+HBOT group. In the SC+HBOT group 21 patients (35%) were unable to complete the HBOT-
protocol as initially planned. Those who did had significantly less major amputations and a higher 
AFS (RD 26, 95% CI 10 to 38%). In conclusion, the  DAMOCLES study was not able to detect a 
statistically significant effect of HBOT on complete wound healing and limb salvage in patients with 
diabetes and lower extremity ischemia. However, a trend was seen towards less major amputations 
among patients treated with HBOT. Unfortunately, the potential efficacy of HBOT may not be realized 
because a considerable number of patients was unable to complete a full HBOT-regimen.

The last part of this thesis focused on patient-centered care in vascular surgery. In Chapter 10, 
we assessed the current level of shared decision-making (SDM) in the field of vascular surgery. In 
this study, which was conducted in four different hospitals, patients participated who were facing a 
treatment decision for a disorder for which multiple treatment options are available. To objectively 
assess the clinicians’ behavior regarding patient involvement, the full consultation was audiotaped 
after the patient had given informed consent. Immediately after the consultation, patients and 
surgeons completed a SDM questionnaire. We found that objective SDM-behavior among vascular 
surgeons was limited, even though the presented disorders lend themselves for SDM. 

Finally, in Chapter 11 we assessed the decision-making preferences of patients visiting the vascular 
surgical outpatient clinic. In this mixed-methods study, a total of 67 patients participated. Fifty-eight 
percent of them (n=39) indicated that they preferred a shared role in decision-making. In more 
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than half of the patients (55%; n=37) their preferred role was in disagreement with what they had 
experienced. Thirty-one percent of the patients (n=21) preferred a more active role in the decision-
making process than they experienced. In addition, we found that patients indicated a good patient-
doctor relationship as an important facilitator of SDM.


