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It is an honour to present to you this Scientific Activities Report of the Research Unit
of the Department of Plastic and Reconstructive Surgery which covers research and
teaching activities in the years 2013 and 2014.
As it has been in previous years, our keywords in research are ‘clinical outcome,
assessment and translational research’. Our research is related to the clinical topics
of the department, which fall into three main categories: 1) hand, wrist and nerve
pathology; 2) craniofacial and related anomalies; and 3) reconstruction following
oncological resection and wound healing.
In our Research Unit, scientific staff, post-docs, PhD students and technicians work
together on clinical outcome studies and translational research. We have a fully
equipped research laboratory to perform experiments. In addition, we have a separate microsurgery laboratory were a wide range of microsurgical skills are taught, and
studies and experiments are performed. In the Handlab, owned by the department
of Rehabilitation Medicine, we can assess hand function in all of its aspects.
In teaching, we participate in the curriculum of medical students for both theoretical and clinical subjects, including the organisation of a highly successful minor
called ‘From Head to Hands’. Furthermore, courses are provided for nurses and OR
nurses, as well as specialized training for wound and decubitus consultants and
we are involved in the new curriculum for clinical technology students. Also many
international and national fellows visit our department yearly.
The department is always honoured to welcome visiting professors for lectures and
operations. In addition, several postgraduate courses are provided, such as for
microsurgery, arthroscopic surgery and reconstructive surgery
I would like to thank everyone who has contributed to the production of this new
report, and all researchers and teachers - from students to staff - for their on-going
work and support.
Steven Hovius, MD PhD
Head of the Department of Plastic and Reconstructive Surgery
and Hand Surgery
Erasmus MC, Rotterdam, the Netherlands
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4. Education and Training

INTRODUCTION

Our scientific activities consist of research, education and training, including
organizing lectures and symposia. The scientific activities are related to our three
main clinical subjects: 1) hand, wrist and nerve pathology; 2) craniofacial and
related anomalies; and 3) reconstruction following oncological resection and wound
healing.
Within our research topics, our focus is on: 1) developing and evaluating clinical
interventions, 2) assessment and diagnosis, and 3) translational research. Within the
field of clinical interventions, for example, we perform randomized controlled trials
and long-term outcome studies. Assessment research focuses on the development
of new outcome tools and imaging techniques, while in our translational research
we work together with many other basic science departments to introduce new
developments into a more clinical setting.
This is an overview of the research structure of the Department of Plastic and
Reconstructive Surgery:

The Research Unit and our clinical department are involved in four areas of
education and training:
1) graduate training for medical students, clinical technology students, and PhD
students
2) postgraduate training for research fellows and practitioners in the fields of
Microsurgery and Reconstructive and Hand Surgery,
3) graduate and postgraduate education and training for nurses, wound consultants
and hand therapists, and
4) organisation of courses, symposia and lectures for professionals including
physicians, therapists and specialized nurses.

6
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Main sections:
Hand, Wrist and Nerve Surgery

Surgeons: J.C. Coert, MD PhD; Prof. S.E.R. Hovius, MD, PhD; C.A. van Nieuwenhoven
MD, PhD; X. Smit MD, PhD; J.M. Zuidam MD
Research: R.W. Selles, PhD (Associate professor, coordinator)
Teaching: all

Craniofacial Malformations and Cleft Lip and Palate

Surgeons: Prof. I.M.J. Mathijssen, MD, PhD; L.N.A. van Adrichem, MD, PhD; S.L.
Versnel, MD, PhD
Research: Prof. I.M.J. Mathijssen, MD, PhD (coordinator)
Nurse Practitioner: H.H. Bredero-Boelhouwer
Teaching: all

Reconstructive Surgery following Oncological Resection and
Wound Healing
Surgeons: M.A.M. Mureau, MD, PhD ; E.M.L. Corten MD PhD; A.J.M. Luijsterburg, MD
PhD; N.A.S. Posch, MD; H.M. Zuijdendorp, MD
Research: J.W. van Neck, MSc, PhD (experimental research coordinator); M.A.M.
Mureau, MD, PhD (clinical research coordinator)
Teaching: all

General Plastic and Aesthetic Surgery
Several staff members

Locations

- Erasmus MC (Center location, Sophia Children’s Hospital, and Daniel den Hoed
Kliniek)
- Sint Franciscus Gasthuis
- Velthuis Kliniek
- Havenziekenhuis
- Lab Plastic Surgery, Faculty of Medicine, and SkillsLab

Introduction
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INTRODUCTION

The staff of the department of Plastic and Reconstructive and Hand Surgery is
organised according to the following chart (situation as at January 1st 2015):
Head of department: Prof. S.E.R. Hovius, MD PhD.

FACEBOOK

Research committee
(per January 2015)

JH Coert, MD PhD

Prof. SER Hovius, MD PhD

JW van Neck, MSc PhD

RW Selles, MSc PhD
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Prof. IMJ Mathijssen, MD PhD
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MAM Mureau, MD PhD

FACEBOOK

Staff Members
(per January 2015)

LNA van Adrichem, MD PhD

EML Corten, MD PhD

AJM Luijsterburg, MD PhD

CA van Nieuwenhoven, MD PhD

NAS Posch, MD

X Smit, MD PhD

SL Versnel, MD PhD

JM Zuidam, MD

HM Zuijdendorp, MD
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FACEBOOK

Postdoctoral researchers, PhD candidates and Residents

(per January 2015)

DJJC van der Avoort, MD

M Baas, MD

C Bender, MD

E Bijlard, MD

EM Brakkee, MSc

ME Brinkhorst, MD

JD Burdihardjo, MSc

LF Bulstra, BSc

EB Burger, MD

CJJJM Caron, MD

M Citgez, MD

M Cornelissen, MD

J Debeij, MD PhD

RR Dijkman, MD

AM van Dishoeck, MSc

PN Doerga, MD
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(per January 2015)

C Driessen, MD PhD

S Evers, MD

A Filius, MD

JMG Florisson, MD

EJM Friedeman, MD

JAC Goos, MD

T Hoppenbrouwers, MSc

CA Hundepool, MSc

T de Jong, MD PhD

S Kambiz, MSc

HJ Kan, MD

M de Kraker, MD

CMCA van Laarhoven, MD

M van Leen, MD

MJS van Lieshout, MD

AC van Leeuwen, MD

Facebook
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FACEBOOK

Postdoctoral researchers, PhD candidates and Residents

FACEBOOK

Postdoctoral researchers, PhD candidates and Residents
(per January2015)

M Maliepaard, MSc

RG Plomp, MD

D de Putter, MD

N Rbia, MD

BFM Rijken, MD

WD Rinkel, MD

S Saltzherr, MD

BN Schüttenhelm, MD

HP Slijper, MSc PhD

KR Spekreijse, MD

B Spruijt, MD

MLC van Veelen, MD

JJB van der Vlugt, MD

RSA de Vreeze, MD

C Zhou, MD
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FACEBOOK

Assisting Employees
(per January 2015)

HH Bredero

EMG Fijneman

TJJ de Ruijter

B Tuk

JM Hekking

C Oostdijk

Facebook
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CHAPTER 1

Straightforward - Dupuytren’s disease
How did you become a PhD student at
the Department of Plastic Surgery?
During my first year of medical school I
visited a plastic surgeon. He showed me
the beauty of his profession. Until that
time I only knew I wanted to become
a surgeon; but my first visit made me
realize that I wanted to become a plastic
surgeon.
After my first year I was selected to start
a master Clinical Research and prof.
Hovius became my tutor. After I earned
a grant for my research on Dupuytren’s
disease I obtained a PhD-traineeship.
Which topics are covered in your thesis?
The main subject of my thesis is the
description of a new minimal invasive
method to treat Dupuytren’s disease (DD):
extensive percutaneous aponeurotomy
and lipofilling (PALF). I performed a
randomized controlled trial to compare

PALF with limited fasciectomy (LF).
Furthermore, I wrote a review about the
different definitions of recurrence of DD;
and performed a Delphi study in order
to develop a new definition, together
with 20 international experts. I was
also interested in patients’ preferences
for different treatment methods; and
therefore studied their choice patterns in
a discrete choice model.
Which part of your research is the most
satisfying?
When all the data of the study are
collected and the data set is complete;
even more so when people are sceptical
about the feasibility of the study.
Do you have any frustrations or
disappointments?
Of course, there is no research without
frustrations
and
disappointments;
when patients do not show up for their
appointments; when patients do not
return a questionnaire: or when an
article is rejected, and so on. However,
these frustrations and disappointments
are part of a researcher’s life, and it
only motivates you to work harder and
try again, until results are generated:
call patients to reschedule, send a new
questionnaire and follow up with the
patients; and resubmit the paper to
another journal.
What is your biggest achievement so far?
Finishing a multicentre randomized
controlled trial with almost 100 patients
during my third/fourth year of medical

16
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school and also performing a discrete How about asking the same question
choice study with more than 900 patients. now, what is your answer?
In my private life…. many other things.
Hopefully I will get the opportunity to
get a traineeship within 1-2 years, to
How would you describe your ideal become a plastic surgeon. So, then I will
research day?
be working as a plastic surgeon in 10
I would discover the origin of Dupuytren’s years; exactly what I would love to be
disease, but that might be utopia. doing. Research will stay a part of my
Normally, I check my e-mails, chat with life. I enjoy it and I wish to contribute to
colleagues, drink coffee, and start to the further improvement of patient care
write articles. At this point all my data are wherever I can.
collected and I have to analyse them and
produce interpretations and conclusions Will you ever be a nominee for a Nobel
that I share with others in my field, by Prize?
way of articles. So I have long writing Imentionedbeforethatcertainthingsmight
days. For me, the nicest about research be utopia; and winning the Nobel Prize is
is thinking about the study design and as well, of course; even though dreaming
managing the study. The final part, the is allowed and fun.... The last person with
writing, is something I enjoy less and I a background in plastic surgery who got
have to work on. I am sure that over time awarded the prize was Joseph Murray
I will master this skill, and will come to in 1990. He received the Noble prize
enjoy it more. Because in the end, the for his work in transplantation surgery.
communication and sharing of research Since the plastic surgery field does not
results is a crucial part of my profession. cover the treatment of life threatening
diseases, it is realistic to assume that
If I asked you 10 years ago what will you the Noble Prize committee is not likely
be doing in 10 years time, what would to award the prize to someone in our
you have said?
field; highly cited and funded research
Ten years ago I finished my high school is mainly about cancer, immunotherapy
education. I thought that I would have or cardiovascular diseases. Fields where
started my specialisation to become a large multi-center trials are performed.
surgeon by now, but I never thought of So, my aspiration is to be amongst the
getting a PhD. Only in recent years I best in my field and to play a meaningful
have come to realize that it takes more role in improving the lives of my own
than just finishing medical school to get patients as a surgeon. After all, their
a traineeship in the field you want to be well-being and appreciation might be the
in; especially in a popular field such as biggest prize of all…
plastic surgery.

CHAPTER 1

1.1 Introduction
Hand, wrist and nerve surgery

Surgeons: J.C. Coert, MD PhD; Prof. S.E.R. Hovius, MD, PhD; C.A. van Nieuwenhoven
MD, PhD; X. Smit MD, PhD; J.M. Zuidam MD
Research: R.W. Selles, PhD (Associate professor, coordinator)
Teaching: all
Hand Surgery and Rehabilitation is a research group that is part of two departments:
the Department of Plastic & Reconstructive Surgery and the Department of
Rehabilitation Medicine. These two departments have a strong track record in hand
surgery and rehabilitation, both in research and clinical care. From 2006 onwards,
research related to hand surgery and rehabilitation in both these departments
was integrated to create a larger and stronger research team with knowledge and
expertise in both hand surgery and hand therapy. The research group consists of
hand surgeons, rehabilitation physicians, hand therapists (occupational therapists
and physical therapists), human movement scientists, zoological laboratory workers
and engineers.
A considerable part of our research is performed from a clinical epidemiological
perspective and it includes prospective cohort studies, diagnostic studies and
effectiveness research. In addition, we perform translational research, mainly in the
area of nerve reconstruction, genetics and imaging. As for the whole department,
research on Hand Surgery and Rehabilitation focuses on the following three main
themes:
1.
Development and evaluation of innovative clinical interventions, either in
randomized trials or cohort studies.
2.
Development and application of new assessment and diagnostic tools.
3.
Translational research.
Within our research, these themes are often interrelated. For example, new
assessment tools are often specifically developed for the evaluation of clinical
interventions, while translational research projects may lead to new interventions
that need to be evaluated in a clinical study.

1.2 Focus

Within the above-mentioned themes, we focus our research on a limited number
of patient groups, that is, nerve and tendon injuries, congenital hand deformities,
pain disorders, and chronic disorders such as hand osteoarthritis and Dupuytren’s
disease.
18
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We collaborate with several other departments within the Erasmus University Medical
Centre, as well as with other excellent national and international research groups,
namely:
• United States of America, Rochester, Minnesota, Mayo Clinic, Prof. P. Amadio,
MD, PhD, Prof. K.N. An, PhD, Prof A.T. Bishop, Dr. A.Y. Shin.
• United States of America, Johns Hopkins University, Baltimore, MarylaND, A Lee
MD, PhD and G. Brandacher, PhD.United States of America, Miami Hand Centre,
R.K. Khouri MD, PhD.
• United Kingdom, London, University College of London, Dept. of Plastic and
Reconstructive Surgery, Prof. R.A. Brown, PhD and Prof. P. Dunnill, PhD.
• United Kingdom, Milton Keynes, Open University, Department of Neuroscience,
J.B. Phillips, PhD.
• United Kingdom, London, UCL, Tissue Repair and Engineering Centre, Dr. V.
Mudera
• United Kingdom, University of Leicester, Department of Orthopedics, Prof. J.
Dias, MD, PhD and H. Singh, MD.
• Belgium, Kortrijk, AZ Groeninge, Prof. F. Stockmans.
• The Netherlands, Delft, Biomechatronics & Bio-Robotics Group, Prof.dr. F.C. v.d.
Helm, PhD.
• The Netherlands, Xpert Clinic, T. Mooijen, MD, PhD and R. Feitz, MD
• The Netherlands, Rotterdam, Maasstad Ziekenhuis, Dr. J. Jaquet.

Development and evaluation of innovative clinical interventions

A large number of studies focus on the development and evaluation of innovative
clinical interventions. Randomized controlled clinical trials were performed, for
example, comparing standard fasciectomy with a minimal invasive surgical technique
for Dupuytren’s contracture that was developed in our center together with Miami,
USA.
Together with the Xpert Clinic, we participated in randomized controlled clinical
trials in patients with CMC1 osteoarthritis and investigated the efficacy of a novel
tenodesis technique used to restore ligaments between the carpal bones. With
the aforementioned group and the University of Leicester we evaluated surgical
treatment of two wrist surgical techniques. At present, together with Xpert Clinic,
we analyze large sets of clinical data to perform comparative effectiveness research
and develop clinical prediction models.

Chapter 1

19

CHAPTER 1

Collaboration

CHAPTER 1

In addition to randomized controlled trials, long-term follow-up of specific congenital
disorders (such as radial polydactyly, synpolydactyly, longitudinal radial deficiency,
triphalangeal and hypoplastic thumb) is performed to evaluate the outcome of
patients with congenital hand deformities that have often been operated at a young
age. Studies recording the vast variation in congenital deformities are ongoing.
Based on our translational nerve studies, we initiated clinical studies on neuroma
formation after nerve injury and the resulting pain. Multiple studies have been
initiated to clarify the nature, incidence, prognostic factors and possible treatment of
pain in upper extremity disorders. As a part of these, we apply ultrasound techniques
developed in other studies in our center to measure nerve displacement.
Extensive clinical outcome studies are being performed on peripheral nerve injuries,
muscle strength and cold intolerance. Long-term follow-up and prospective clinical
studies are investigating prognostic factors for clinical outcome following nerve
repair. Furthermore, incidence and demographic studies have been initiated to
elucidate the problem of cold intolerance.
In direct relation with clinical research, experimental studies have been performed
to clarify the role of the different nerve fibers in the epidermis, TRP channels, and
the interaction between nerve fibers and keratinocytes involved in cold intolerance
and neuropathic pain.
We have collaborated with the Xpert Clinic and the department of Public Health
to develop web-based tools for collecting clinical outcome data and we have
implemented this in clinical care. With this tool, we have collected on a large
scale patient-scored and clinician-scored outcomes of hand surgery and hand
rehabilitation. Using innovative statistical techniques such as propensity score
matching; we will increasingly use this database for effectiveness research and
developing clinical prediction models.
Also together with the department of Public Health, we are analyzing trends in
the incidences of hand injuries in the Netherlands, the causes of injuries and its
associated costs.

Development and application of new assessment tools

Our studies on the development and validation of assessment tools focus on new
imaging techniques and on new techniques for the assessment of hand function.
In our imaging studies, we have developed and validated techniques to measure
tendon and nerve displacement in the hand using ultrasound imaging. In a recentlystarted NIH-funded study, together with Prof Amadio and his group in the Mayo Clinic,
we have initiated a third PhD project on the application of this technique in better
understanding the etiology and treatment of carpal tunnel syndrome. Together with
the departments of Rehabilitation Medicine, Rheumatology and Radiology we are
20

Scientific Activities Report 2013 & 2014

Translational research

In our translational research, we collaborate with more basic science departments
within our medical center or elsewhere in the Netherlands and worldwide. This
translational research is also aimed at developing new treatments or new assessment
tools. An examples is nerve regeneration research.
In rats, nerve regeneration was investigated following nerve repair with or without
nerve gaps.
Furthermore, nerve conduction studies were performed using ultrasound-guided
needle electromyography. An international collaboration has started with the Mayo
Clinic,. A.Shin, MD, PhD and A. Bishop, MD, PhD. One of our PhD students has been
working allogeneic nerve grafts in rats in their laboratories. Ongoing studies are
performed on the results of the use of a babysitter nerve to overcome the duration
of regeneration in proximal nerve lesions both from an experimental and a clinical
point of view.
Clinical studies on cold intolerance in humans by Ruijs et al. and Smits et al. led
us to develop a series of experiments in a rat pain model with cold intolerance, to
see if we could reproduce some of the problems that were seen clinically, using
a far more standardized nerve injury model. The role of thermoregulation in cold
intolerance was investigated in this model. Furthermore, the role of subgroups of
sensory fibers in the development of cold intolerance, and neuropathic pain in
general was investigated.

Chapter 1
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working on MRI imaging of damage of the CMC1 joint, as well as on imaging of the
recovery of flexor tendons after surgical reconstructions.
During our studies on techniques to assess hand function, considerable effort
was made to establish reference values and growth diagrams of hand strength in
children, for both extrinsic and intrinsic muscles in the forearm and hand. In addition,
we have developed a simple clinical tool to reliably measure palmar abduction range
of motion of the thumb as well as a more lab-based measurement to assess threedimensional workspace of the thumb.
Together with the department of Public Health of the Erasmus MC we have developed
a web-based tool for clinical research and quality control during health care process:
PULSE. This toolkit has been used in the recent years and allows researchers to
build their own secure data collection websites.

CHAPTER 1

1.3 PhD theses

Cold intolerance, from thermoregulation to nerve innervation
Ernst Smits

The general aim of this thesis was to understand the pathophysiology of cold
intolerance. Why do a large number of patients with a trauma to the hand develop
cold intolerance?
From the literature we knew that cold intolerance is commonly seen in patients
after ulnar nerve injury, an amputation, a flexor tendon injury and the hand and
arm vibration syndrome, however the prevalence of cold intolerance in patients
with a hand fracture was unknown. To become fully informed of the severity of the
Clinical problem we investigated the patient population. In Chapter 2 we performed
a retrospective study to measure the prevalence and severity of cold intolerance in
patients who had suffered a fracture to the hand. This patient group was of interest
because no major nerve of blood vessel had been damaged. The widely accepted
CISS questionnaire was used to measure the degree of cold intolerance in 129
patients with one or more hand fractures. Patients with major nerve or vascular
lesion were excluded. With a response rate of 59% we found that 38% of the patients
with a hand fracture had cold intolerance. In addition, significant correlations
were found between CISS score and number of fractures, number of hospital visits,
number of rehabilitation visits and absence of work due to rehabilitation, indicating
that cold intolerance is an important problem in patients after a hand fracture, but
also that posttraumatic cold intolerance can occur without the presence of a lesion
to one of the major nerves or blood vessels of the hand.
Part I: was designed to investigate if a vascular origin lies at the root of cold
intolerance.
In Chapter 3 we investigate the rewarming patterns in patients with cold intolerance.
With an average of 30 months after the patients recovered from a hand fracture
we performed a cold stress test. Temperature during the rewarming phase was
measured using infrared videothermography. We found no significant differences
in the rewarming patterns comparing the affected and non-affected hand of the
patient. Analyzing the data and comparing the rewarming pattern of the dominant
and non-dominant hand of the control subjects no significant differences were found.
Also no significant differences were found comparing the patients and controls. The
results of chapter 3 revealed that no relation between the severity of cold intolerance
and rewarming patterns after cold stress testing was seen. This suggests that the
thermoregulation of the hands in cold intolerant patients may not be responsible for
22
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rats developed cold intolerance, the results of this study showed that the rewarming
was not altered. In this chapter we demonstrated that peripheral thermoregulation
can still be intact after a peripheral nerve injury in a rat model. This suggests
that other receptors could interact with blood vessels and react with different
ambient temperatures. The local mechanisms that innervate thermoregulation in
a cold intolerant paw/hand should be investigated and could possibly explain the
complaints that are experienced.
The aim of Chapter 5 was to determine the role of the sympathetic system in
initiating a Cold induced vasodilatating (CIVD) response. Therefore, the same rats
as chapter 4 had undergone different types of peripheral nerve injury, the hind limbs
were cooled and skin temperature was recorded (pre-, three, six and nine weeks
postoperatively) to evaluate the presence of CIVD reactions. Again, cold intolerance
was determined using a cold plate and mechanical allodynia with the Von Frey test.
The results of this chapter showed no significant differences between groups (SNI,
Chapter 1
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the complaints, at least not after a cold
stress test. Suggesting that disrupted
thermoregulation may not directly
cause cold intolerance, however the
complexity of upper extremity trauma
during hand fracture with tissue damage
and based on the findings of chapter
3 it is impossible to solely reject the
understanding that a vascular origin is
the cause of cold intolerance. Therefore
we selected an animal model to further
explore the relation between a vascular/
thermoregulatory dysfunction and the
origin of cold intolerance.
The animal study in Chapter 4 was designed
to investigate the relation between a disorder
thermoregulation and cold intolerance.
Twenty-four male Wistar rats were divided
equally into three groups. The rats underwent different types of peripheral nerve
injury, the first group was operated on the left hind limb using the spared nerve
injury model, the second group received the sham model, while the third group had
the complete sciatic lesion operation. A cold stress test was performed and the
rewarming patterns were measured. By using thermocouples that were attached on
the dorsal side of the hind paw preoperatively and at 3, 6 and 9 weeks postoperatively
the data was gathered. Despite the fact that that after peripheral nerve injury these

CHAPTER 1

CSL and Sham) and no differences related to time. SNI and CSL rats developed cold
intolerance. The outcome of this chapter result in to three different conclusions 1)
the underlying mechanism that initiates a CIVD reaction is not affected by damage
to a peripheral nerve 2) the sympathetic system does not play a major role in the
initiation of CIVD in the hind limb of a rat and 3) no substantial changes in the CIVD
reaction after peripheral nerve injury is observed, what suggests that the origin of
cold intolerance after a traumatic nerve injury is initiated by local factors. These local
factors could be skin nerve fiber endings or the previous mentioned local transient
receptor potential channels that can behave like microscopic thermometers and can
sense hot or cold environments.
Chapter 6 was written as a response to a published article on the use of the term
cold induced vasodilatation. The authors interpreted the data when the cooling had
ended. Unfortunately a CIVD reaction is only seen during continuously cooling. In
addition there was no cyclic oscillation described. Therefore most likely an active
rewarming pattern was seen as described in chapter 3 and 4 of this thesis instead
of a CIVD reaction.
Part II: was designed to investigate if a neurological origin lies at the root of
cold intolerance?
In Chapter 7 we made use of the quantitative sensory testing device to investigate
if a neurological dysfunction is a predominant mechanism of cold intolerance. The
quantitative sensory testing is ideal to interpret in a noninvasive manner the behavior
of the different types of small nerve fibers (A-beta, A-delta and C) abnormalities in
patients with cold intolerance. The study can assess and quantify sensory nerve
function. In addition the possibility of the quantitative sensory testing device as a
diagnostic tool for cold intolerance was evaluated.
In the study 15 healthy controls and 32 patients with cold intolerance participated.
Eleven patients had a median or ulnar nerve injury, fifteen patients an amputation
of one or more fingers and six patients a hand fracture. Cold intolerance was
determined by the cold intolerance symptom severity questionnaire. All patients
were subjected to quantitative sensory testing using a Medoc TSA-II Neurosensory
analyzer. The subjects were measured at the dermatome where they experienced
the most complaints.
We found that patients with cold intolerance were significantly different from the
healthy control group. For the cold detection threshold, warm detection threshold,
thermal sensory discrimination, mechanical detection threshold and vibration
detection threshold the data was significant different. The outcome of this study
indicated that the peripheral sensory channels of A-delta and C fibers were disrupted
in patients with cold intolerance. When comparing the three patient groups, we
24
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use of Selective Serotonin and Noradrenalin Reuptake Inhibitors (SSNRI). Secondly,
the CPM effect can be a predictive for the development of chronic pain such as cold
intolerance.

Post-traumatic neuropathic pain. The role of the skin
Liron Duraku

Post-traumatic neuropathic pain is one of the most crippling symptoms that occur
after peripheral nerve trauma. The International Association for the Study of Pain
(IASP) defines post-traumatic neuropathic pain as abnormal chronic pain arising as a
direct consequence of a lesion affecting the somatosensory system. The discomfort
is usually of a chronic nature and may be described by the patient as a burning
sensation, a sharp, stabbing or shooting pain, or ‘like an electric shock’.
Chapter 1
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found that while the QST abnormalities did not differ systematically between the
three patient subgroups, overall, both the number of abnormal QST variables as
well as the magnitude of the differences was the most prominent for the nerve injury
group. Chapter 7 shows that the most distal part (small nerve fiber endings) of the
nervous system is disordered in patients with cold intolerance, which is in line with
the thought that a neurological origin is at the root of the pathophysiology of cold
intolerance. We also demonstrated that the quantitative sensory testing device is
a useful and accurate noninvasive diagnostic tool to evaluated cold intolerance.
The setup of chapter 8 was to find another explanation why some patients develop
more cold intolerance then others. We were interested in the interpersonal variability
in pain modulation. In the study design we used the phenomenon of ‘pain inhibits
pain’ to measure a conditioned pain modulation (CPM) effect. This CPM effect could
be useful to understand idiopathic pain syndromes. In this study 14 healthy controls
and 24 patients diagnosed with cold intolerance using the Cold Intolerance Symptom
Severity questionnaire were included. Of the 24 patients with cold intolerance, 11
had a nerve lesion and 13 an amputation of one or more digits. To quantify the
CPM, pain threshold for mechanical pressure was measured at the affected region
as a baseline measure. Then, the contralateral hand received a cold stimulus of ice
water to evoke the noxious conditioning. After the cold stimulus, the pain threshold
for mechanical pressure was determined again.
In this chapter we found a CPM effect after a cold noxious stimulus in both controls
and patients. A significant weaker CPM effect compared to the controls was found,
as in other chronic pain conditions. These results indicate that the conditioned pain
modulation system in patients with cold intolerance is altered, suggesting an altered
function of the central descending inhibitory system. This could be of interest for the
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Other features may include allodynia, when seemingly harmless stimuli, such as light
touch, provoke pain, and hyperalgesia - discomfort, which would otherwise be mild,
felt as severe pain. One of the causes
for the inability to treat post-traumatic
neuropathic pain accurately is the
elusive nature of the pathophysiology,
despite extensive research. In addition,
there is a lack of objective diagnostic
tools. In the last decade there is emerging
evidence that the skin plays a pivotal role
in the pathophysiology of neuropathic
pain. In summary this thesis provides a
detailed analysis of disturbed cold-induced
vasodilatation and rewarming patterns
during the neuropathic pain state in the
rat. It has become evident that disturbed
cold-induced vasodilatation and rewarming
patterns do not attribute to the symptoms
of neuropathic pain during cold exposure.
In addition, the distribution pattern of different subgroups of skin nerve fibers has
been demonstrated in a neuropathic pain state after peripheral nerve injury, as
well as after different reconstruction methods. Furthermore, we propose that lack
of nerve reconstruction after trauma induces significant sprouting of uninjured
(adjacent to injured) peptidergic CGRP skin fibers, which are causal to enhanced
neuropathic pain. Finally, a novel device was built, the Rotterdam Advanced Multiple
Plate (RAMP), which enables us to investigate cold hypersensitivity objectively
and automatically for the first time. In conclusion the current thesis underlines
the significant and dynamic role of skin innervation in the development of posttraumatic neuropathic pain.

Hands and Heads. Recording and classification of congenital
anomalies of the upper limb and common oral clefts
Teun Luijsterburg

Congenital anomalies display a great variability, even within the same diagnosis. This
thesis focuses on problems of classification of congenital anomalies of the upper
limb and of common oral clefts. It provides a new approach for initial assessment
of children with these anomalies.
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Chapter 3 Recording congenital differences of the upper limb
To overcome the inconsistencies of present classifications, a non-classifying recording
method was developed. This method records individual aberrations, including bone
and soft-tissue defects. In a prospective study, 231 patients of the Erasmus Medical
Center Rotterdam were successfully recorded. It has been shown that these data
can be transferred to any existing classification. Consistent grouping of patients is
now possible without losing details about simple and complex anomalies.
Chapter 4 Ten years recording common oral clefts with a new descriptive
system
A new descriptive recording system for congenital craniofacial abnormalities including common oral clefts - was introduced nationally by the Dutch Association
for Cleft Palate and Craniofacial Anomalies (NVSCA) in 1997. All 3512 unoperated
common oral cleft patients that were referred to a Dutch cleft team from 1996
until 2006 were included in this study (prevalence of 16.6 per 10,000 live births).
Patients showed a cleft lip/alveolus (CL/A, 28%), a cleft lip/alveolus and palate
(CLA/P, 39%), or a cleft palate (CP, 33%). The three categories exhibited very
heterogeneous cleft types. This new recording method allows adequate description
of common oral clefts. Many cleft types exist within these three categories and
should be differentiated, because they originate from different time frames and/or
cell biological mechanisms during embryogenesis.

Chapter 1
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Chapter 2 Classification of congenital anomalies of the upper limb
The data from 694 patients with a congenital anomaly of the upper limb treated from
1972 until 1996 in Erasmus Medical Center Rotterdam were classified according to
the classification of Swanson et al. (J hand Surg [Am], 1983), and compared with
previous studies. The Swanson classification - based on embryonic failure during
development and clinical diagnosis - has been accepted by the American Society for
Surgery of the Hand and the International Federation of Societies for Surgery of the
Hand and is used worldwide. Our study revealed similar discrepancies as in literature
(an anomaly fitted in different categories, arbitrary choice of the most important
abnormality). A lack of uniformity in the classification can account for these
discrepancies, which may be caused by out-dated knowledge of the pathogenesis of
congenital limb anomalies. Therefore, it seems necessary to describe the anomalies
instead of the diagnoses, and classify afterwards.

CHAPTER 1

Chapter 5 Validation of the NVSCA registry common oral clefts: study design
and first results
This chapter concerns part one of the validation of the NVSCA registry. The study
group consisted of a random sample of 250 patients with common oral clefts; 13
cases were excluded. The NVSCA registry is a valuable tool for quality improvement
and research because validity on all three common oral cleft categories is very
good. Validity on the general items is reasonable to satisfying and appears to be
related to the type of information.
Chapter 6 Validation of the Dutch registry common oral clefts: quality of
recording specific oral cleft features
In part two of the validation of the NVSCA registry the cleft types within the categories
are further analysed. Overall, validity of Dutch registry data on oral clefts is good,
supporting the feasibility of this unique recording system. However, when analyzing
cleft data in detail, the quality appears to be related to anatomical location
and morphological severity. This finding might
have implications for etiologic research based
on registry data, and guidelines on neonatal
examination.
Chapter 7 Classifying common oral clefts: a
new approach after descriptive registration
Using the Dutch Oral Cleft Registration, which
records the topography and the morphology
of common oral clefts, a new classification
based on the (patho)embryology of the primary
and secondary palate was tested. The primary
and secondary palates arise by fusion of
distinct facial swellings, and they grow out and
differentiate. These processes occur earlier in
the primary palate than in the secondary palate. Disturbances of the fusion and/
or differentiation processes may give rise to the cleft types. In our study, cleft types
were subdivided into fusion defects, differentiation defects, or a combination of
both. From 1997 until 2006 3512 oral cleft patients were included. Patients with
CL/A showed in 22% fusion defects, in 75% differentiation defects, and in 3%
a combination of both. CL/AP patients and CP patients mostly showed fusion
defects (70% and 89%, respectively). A timetable was constructed to relate the
type of clefting to the time of derailment during embryonic development. This new
classification provides new subgroups that may be used for fundamental and clinical
28
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‘Thumbs Up’, Surgical Management and Outcomes of Primary
Osteoarthritis of the Base of the Thumb
Guus Vermeulen

Osteoarthritis at the base of the thumb can result in significant disabilities. The purpose
of this thesis is to better understand which surgical techniques are preferred in the
treatment of different stages of primary OA at the base of the thumb. A systematic
review of the literature until 2009 is performed to investigate which techniques have
been proven successful. Additionally, when promising results of new techniques
are observed, suggestions for future studies (RCT) are provided. Furthermore, we
describe the results of a prospective single-arm study of a trapeziectomy with
LRTI procedure, i.e., the Weilby arthroplasty. In this pilot study, we investigate if
the results of the Weilby arthroplasty are similar compared to the results of other
LRTI techniques in literature. Based on the systematic review we report 3 RCTs, in
which several techniques are compared (trapeziectomy, trapeziectomy with LRTI,
CMC arthrodesis, total joint prosthesis). In the general discussion, an update of our
systematic review is reported, reviewing literature up to December 2012, and the
findings of the RCTs are discussed. Where possible, treatment recommendations
are provided.
Based on our systematic review we concluded that no surgical procedure is proven
to be superior to another. However, based on good results of CMC arthrodesis and
total joint prostheses, we postulated that there could be differences between the
various surgical procedures. Therefore randomized clinical trials of CMC arthrodesis
and total joint prostheses compared to trapeziectomy were warranted.
In the general discussion an update of our systematic review published in 2011 on
the surgical treatment of symptomatic OA at the base of the thumb is described. A
Chapter 1
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research. These subgroups originates from different time frames during embryonic
development and different cell biological mechanisms, thereby enabling more
accurate data for gene identification and/or environmental factors.
All tissues and organs in the human body are formed by the three cell biological
processes, cell proliferation, cell differentiation, and cell death. All different organs
display specific congenital anomalies caused by the same basic processes. It should
be possible to develop similar recording systems for other areas than the upper limb
and head, such as the circulatory, digestive, urogenital, or respiratory system. In this
way, by linking all future recording systems, combined with the present and future
knowledge about (patho-) embryology, progress can be expected in for example
determining genes and gene functions, or surveillance of congenital anomalies.

CHAPTER 1

total of 45 articles fulfilled the inclusion criteria and
the results of these studies up to December 2012
were combined with the results of the 3 RCT’s.
We conclude that patients with symptomatic OA
only at the first CMC joint are best treated with
trapeziectomy, because trapeziectomy has fewer
complications compared to trapeziectomy with
LRTI or trapeziectomy with a nonautologous
interposition. Thumb CMC arthrodesis should
not be routinely used because of the high
complication rate caused by delayed and nonunion, regardless the use of a bone graft.
Additionally, total joint prosthesis should only
be performed in a trial setting. If patients have
clinical symptoms at both the first CMC and STT joint, we postulate
that trapeziectomy with an additional LRTI (Burton Pellegrini technique) is the best
treatment option.
Future research should concentrate on whether trapeziectomy with an additional
LRTI, in patients with symptomatic OA at the first CMC and STT joint, is a valuable
treatment option. In addition, we conclude that the improved quality of the total
joint prostheses over the years compared to trapeziectomy should be studied with
a long-term follow-up in patients with symptomatic OA only at the first CMC joint.
Furthermore, we believe it is crucial when evaluating complications after surgery that
researchers differentiate between clinically important complications (e.g. delaying
patients’ recovery, like revision surgery or CRPS I) and clinically less important
complications (e.g. minor adverse events not delaying patients’ recovery, like
sensibility disturbance). Significant difference in clinically relevant complications
causing delayed recovery should determine which surgical technique is used.

Regulating Myofibroblasts in Dupuytren’s disease
Jennifer Verhoekx

Dupuytren’s disease is a very common progressive fibrosis of the palm leading to
flexion deformities of the digits that impair hand function. The cell responsible for
development of the disease is the myofibroblast. Research into treatment strategies
should be targeted at inhibiting the myofibroblast, the cell responsible for both
extracellular matrix deposition and contraction. Therefore, we sought to unravel
the pathways leading to the development of myofibroblasts in Dupuytren’s disease.
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Functioning and health-related
quality of life in children with
congental hand differences.
Monique Ardon

Hand function is of extreme importance in
interacting with our environment. Normal
daily activities may become challenges if
hand function is compromised. What if hand
function is compromised since you were born? Will you encounter problems in
feeding, bathing, or leisure activities? Will you be able to manage household
activities? How will you experience your quality of life? Exactly these questions arise
in the minds of parents who are faced with a child with a congenital hand difference
(CHD).

Chapter 1
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Taken together, this thesis shows that changes in the mechanical environment
in Dupuytren’s disease leads to increased myofibroblast contractility and matrix
deposition. In turn this may lead to permanent matrix shortening and digital
contracture. Myofibroblasts act in concert to contract and we showed that this
coordinated activity is responsible for approximately 50% of the overall contractile
effect. Reducing this coordinated activity by co-culturing contractile myofibroblasts
with adipose derived stem cell decreased contractility in a dose dependant manner.
Furthermore adipose derived stem cells inhibited myofibroblast proliferation. These
findings lend support to the potential benefit of lipografting in conjunction with
aponeurotomy as a novel strategy in the treatment of Dupuytren’s disease.
We characterized Dupuytren’s disease as a localized inflammatory fibroproliferative
disorder in which TNF induces development of the myofibroblast phenotype of
palmar dermal fibroblasts from patients with Dupuytren’s disease. Anti-TNF
inhibited the contractile activity of myofibroblasts
derived from Dupuytren’s patients.
Based on these findings, local injection
with an anti-TNF agent to prevent the
progression of early Dupuytren’s disease
and help reduce recurrence has reached
the threshold for trials in the clinical
setting.
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In this thesis, we try to find answers on these questions. We conducted two crosssectional studies on HRQoL and daily functioning in 10-14 year old children with a
CHD and in children and adults with Apert Syndrome.
The introductory chapter describes congenital hand differences (CHD) and its
possible consequences. using the international classification of functioning,
disability and health, the child and youth version (ICF-CY) and health-related quality
of life (HRQoL) measures.
After discussing HRQoL of our patient group, we start with the “complex comprehensive
“ level of functioning, social participation, and end with the “basic” level, functions
of the hand, i.e. mobility and muscle strength.
We compared HRQoL, as measured with the PedsQL generic core scales, in children
with CHD with healthy peers and found that except for a lower score on social
functioning in children aged 13-14 years, children with CHD did not score lower
than their healthy peers. HRQoL was predicted by ease of activity performance,
comorbidity, number of affected digits, age, bilateral involvement and ethnicity.
Knowledge on the child’s HRQoL can be of major importance to the child’s physician.
In some cases, however, it is not possible to obtain the child’s opinion and a parent’s
or caregiver’s opinion is taken as a substitute. We investigated whether results on
HRQoL obtained by measuring the parents’ opinion are a representative substitute
for the child’s opinion. We found that, on group level, the children scores did not
differ from their parents; both children and their parents scored high. In contrast,
on individual level, scores showed high variation, with children reporting both higher
and lower scores than their parent proxy. The limits of agreement are large and on
some subdomains 30 points on the 0-100 scale. Therefore, we suggest that care
should be taken in choosing the parents’ score as a representative substitute for
the child’s score and they should not be used interchangeably. For clinical use, we
advise to make decisions based on one report, when possible the child’s self-report.
In children and adults with Apert Syndrome, we found that upper-extremity activity
scores were comparable with scores of children with cerebral palsy and the children
in our sample scored 60% of the maximal scores. For the adults, upper-extremity
activity scores are worse than healthy peers or patients with radial dysplasia after
centralization of the wrist, but comparable to a large group of patients with injuries or
clinical conditions of the upper limb. For lower limb activity, the scores on the LEFS
showed large variance within the group. The adults in our sample scored better than
patients with hip or knee osteoarthrosis. Social participation in children with Apert
Syndrome score was similar to their healthy peers. Even so, the adult group did not
perceive large restrictions in participation. For HRQoL, all children experience more
limitations on self-esteem, emotional parental impact, general health and impact
on parental time than healthy peers, but familiy cohesion is higher in all children
32
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with Apert Syndrome. All adults in our study sample experienced more limitations
on physical functioning, but experienced less pain and felt less limited in roles due
to physical problems, or due to emotional problems than the Dutch norm group.
We examined the bimanual performance of children with CHD using the Prosthetic
Upper extremity Functional Index (PUFI) questionnaire and explored relations with
hand function. We demonstrated that children with a CHD generally perform their
bimanual activities well. We also found that,bimanual tasks are mostly performed
with active use of the affected hand. Main predictors of bimanual performance
were the manual capacity of the nondominant hand together with muscle strength
(e.g. opposition strength of the nondominant hand and lateral pinch strength of the
dominant hand). Therefore, we suggest that surgical interventions at function level
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The road to optimizing nerve allograft reconstruction
How did you become a PhD student at the
Department of Plastic Surgery?
Since I was young I knew I wanted to
become a plastic surgeon. During my
second year in medical school I met the
-at that time- PhD student Tim Nijhuis. I
told him I was interested in participating
in research at the Plastic Surgery
department. One thing led to another
and before I knew it I was a PhD student
myself.
Which topics are covered in your thesis?
My thesis comprises peripheral nerve
injuries and focusses on the optimization
of nerve reconstruction with allografts.
In theory, a successful nerve allograft
could replace the golden standard,
the autograft, for reconstruction of
segmental nerve defects. In comparison
to the gold standard, an allograft
potentially can have an unlimited supply
without the negative side effects which
the harvesting of an autograft entails.
First, we looked at the clinical functional
outcome after peripheral nerve injuries of
the forearm. The second step evaluated
the correlation between force assessment
and ultrasound evaluation of the muscle
in a rat model. The implementation of
this ultrasound technique facilitates
the experimental testing of our nerve
reconstruction models in a non-invasive
fashion. Consequently this technique
was introduced in clinical evaluation of
the hand muscle regeneration after nerve
trauma. The next step (and second part
of this thesis) was to start working on the
optimization of the nerve allograft, which
was executed in the Mayo Clinic under
supervision of dr. Shin and dr. Bishop.
A nerve allograft was first studied in vitro
34

to optimize decellularization and storage
techniques.
Afterwards the motor
functional outcome of this optimized
graft was evaluated in an animal model, in
vivo. The final part of my thesis comprises
a meta-analysis on the effect of stem
cells in peripheral nerve reconstruction,
a possible next step in the ongoing
process to improve and strengthen nerve
reconstruction possibilities.
Which part of your research is the most
satisfying?
The fact that you learn something
every day is satisfying about research.
To finish research, present our work
on conferences and get manuscripts
published is truly the most satisfying
part. As these moments do not happen
every other day I get my satisfaction out
of other aspects of my research. I love
doing the microsurgical reconstructions
in my animal experiments and to practice
those skills in our microsurgical lab. The
other aspect I like about doing research
is that you have the possibility to meet
interesting people in the Netherlands
and abroad.
Do you have any frustrations or
disappointments?
The amount of time consumed by
research can be extremely frustrating.
Before starting research I imagined I
would do cool experiments all day, write
them down in the evening and publish
them shortly after. After starting my PhD
I found out that this was not more than
a dream. But after some time, you will
re-set your goals and accept the pace in
which research progresses.
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How would you describe your ideal
research day?
My ideal research day starts with a big
cup of fresh coffee and a laugh with my
colleagues. After starting my computer
I will read an email from the editor
congratulating my co-authors and me
on our latest manuscript that we had
send in the night before. After getting
some work done I will have lunch with my
colleagues and spent the afternoon in the
microsurgery lab with Ineke practicing my
microsurgery skills. As you can imagine,
a very ordinary day at the 15th floor.

How about asking the same question
now, what is your answer?
In the next 10 years I aim to achieve some
of my prior set goals: becoming an MD,
finishing my PhD, getting into training for
plastic surgery followed by an awesome
fellowship abroad. But mainly, I hope
that in the next ten years, I will continue
loving the work I do, learning something
new every day and be surrounded by
hard working, great colleagues who I can
closely work with, but also share a beer
and laugh with.
Will you ever be a nominee for a Nobel
Prize?
Always strive to achieve the most, but
to be realistic; the Nobel Prize will likely
be far out of my league. However, if I
ever get nominated, I will most definitely
refer to this particular question in my
acceptance speech. That being said,
it would probably be wise to have my
dreams a bit more close to home, to
win a price for my research on a (inter-)
national conference would probably be a
more realistic dream.

If I asked you 10 years ago what will you
be doing in 10 years
time,
what
would
you
have said?
When I was
15 years old I
thought being
25 was extremely
old. I probably
would have said
that at that time I
would have started
my residency in
plastic surgery.
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What is your biggest achievement so far?
My biggest achievement, I would say,
is doing a research fellowship at the
Mayo Clinic in the United States. To
start research from scratch in a different
country brings a lot of interesting
challenges. Besides research, I consider
it a personal gain that this fellowship
provided me with the opportunity to meet
new people and build up a warm social
life in the Midwest, where the average
winter temperatures are -20 degrees.
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1.4 Ongoing research
Innovative assessment in clinical trials
Postdoctoral researcher: Harm Slijper
Harm Slijper is responsible for our collaboration with the Xpert
Clinic. As such, he is involved in several randomized controlled
trials on CMC osteoarthritis and in studies comparing the efficacy
of several surgical techniques after wrist injuries (S-L tenodesis,
TFCC lesions) and in chronic disorders of the wrist needing
more extensive surgery (PRC, four corner, wrist prosthesis). In
collaboration with the department of Public Health of the Erasmus MC, he has
developed a web-based tool for clinical research and quality control. This webbased system, called PULSE, is an open-source toolkit which allows researchers to
build their own, secure, data collection websites. Using these tools, both healthcare
workers and patients fill in data on health status. This system, is extensively used for
clinical care at the Erasmus MC and the Xpert Clinic. It also contains an ever-growing
database of high-level outcome data. As this infrastructure is in place, we have
started designing clinical research studies with innovative statistical techniques to
answer ongoing research questions.

Hand and Wrist
Consequences

Injuries:

Trends

and

Societal

PhD student: Dennis de Putter
Hand and wrist injuries represent a substantial part of all injuries
treated at the emergency department, in both adults and children.
Our studies aim to estimate the incidence, health care costs
and productivity costs of injuries to the hand and wrist, and to
compare them to the other main injury groups in a nationwide
study.
We have shown that the incidence of wrist fractures in children and adolescents
increased significantly from 1997, mostly due to sports like soccer and gymnastics
at school. Subsequently, we showed an increasing trend in upper extremity fractures
among young soccer players, even after correction for soccer participation. For
the oldest soccer players, an independent association between artificial turf fields
and upper extremity fractures could be demonstrated. In adults however, incidence
rates remained stable in the same time period, but hospitalization rates rose due
to increased use of new fixation techniques. From this perspective, interesting
possibilities emerge for the prevention of wrist fractures and reduction of costs.
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Degenerative disease
Dupuytren’s disease
PhD student: Hester Kan
Dupuytren is a benign, progressive, fibroproliferative disorder that
results in the development of progressive digital flexion contracture.
A new intervention, extensive percutaneous aponeurotomy and
lipografting, shows promising results.
In February 2009 we started a prospective randomized controlled
trial, Dupuytren Rotterdam (Du Ro) Trial-1, to compare the new
intervention with the standard fasciectomy in patients with primary Dupuytren’s
disease. Preliminary results show that the extension deficit after surgery was similar
in both groups, however the ability of making a full fist was significantly better for
the minimal invasive group.
Recurrence rate is the key parameter to assess efficacy of treatment methods,
however we showed that only 49% of the studies presenting a recurrence rate define
a definition and more than 40 different definitions were found. By applying the
different definitions on our dataset of a randomized controlled trial the recurrence
rates ranged from 2% to 86%. Therefore we performed a Delphi study were an
international panel of experts agreed on the following definition for recurrence: an
increase in joint contracture in any treated joint of at least 20 degrees at one year
post-treatment compared to six weeks post-treatment.
Chapter 1
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Furthermore, we have shown that the total costs of hand and wrist injuries rank first
in the order of the most costly injury types, before knee/lower limb fractures and
hip fractures. Within the overall group of hand and wrist injuries, hand and finger
fractures are the most costly group, mainly due to large production costs. Therefore,
we have started new epidemiological studies on trends in fractures of the hand
in adults, to examine the main causes of these injuries and to develop prevention
strategies.
The societal impact of injuries goes beyond the economic costs and includes many
other sequelae, such as functional limitations, pain, psychological distress and
decreased social interaction. This spectrum of negative consequences is included
in generic health-related quality of life measures, i.e. patient-reported outcomes.
Generic quality of life measures enable straightforward comparisons of injury
consequences with general population norms and the impact of other diseases, and
also allow outcome comparisons between several types of injury affecting different
body regions, such as the upper or lower extremity or the head.
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As last part we were interested in patients preferences towards treatment techniques.
In a recent discrete choice study we have shown that patients find low recurrence
rates and complete contracture correction the most important attributes when
selecting a specific treatment. Convalescence, which is often mentioned as an
important advantage of minimal invasive techniques, was found to be less important
for treatment selection in our study.

Using science and evidence to the betterment of
patients with Dupuytren’s disease
PhD student: Chao Zhou
Since the start of my PhD at the department of Plastic, Reconstructive
and Hand Surgery and Xpert Clinic, my goal, quite simply, has
been to create insights that matter to patients with Dupuytren’s
disease and the providers caring for them.
Each study has been a team-effort towards achieving this goal,
and I am especially grateful to all patients who contributed their information to the
benefit of others.
My studies have made me recognize that patients their perceptions of care are at
least as important as discrete endpoints, such as range of motion, which are typically
used to judge the quality of Dupuytren’s care. For patients, the ultimate determinant
of the value of a treatment may lie in its ability to produce satisfactory hand function.
Unfortunately, our understanding of the extent we are able to improve satisfaction
with hand function remains limited. This gave rise to a study specifically addressing
patient satisfaction and its influential factors following surgical treatment, from
which several unanticipated insights were gained that could prove useful for pretreatment patient counselling.
What I truly find remarkable is that, at our department, the providers involved in the
treatment of patients with Dupuytren’s disease value the way patients perceive their
care to such an extent, that the gathering of this information has been incorporated
in our routine care processes, along with the collection of typical endpoints. These
so-called real-world results have enabled us to create a more nuanced and honest
picture of the recovery period following two well-established surgical techniques, but
also helped to better delineate the relative advantages of each technique. It is my
firm belief that findings based on these data will prove to be useful to guide patients
and providers when faced with difficult clinical decisions.
My appreciation for the fact that each patient with Dupuytren’s disease is unique
regarding his or her expectations has been ever growing. So it was with considerable
humility that I accepted my role as a researcher to help evaluate two novel minimally
invasive techniques for the treatment of Dupuytren’s contracture, both of which may
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Motion preserving
osteoarthritis
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PhD student: Michelle Brinkhorst
Wrist osteoarthritis can be divided into primary or secondary
osteoarthritis.
Post-traumatic (=secondary osteoarthritis)
causes, such as scaphoid non-union advanced collapse (SNAC),
scapholunate advanced collapse (SLAC) and osteoarthritis
secondary to an intra-articular fracture of the distal radius or
ulna, are most commonly seen. Secondary osteoarthritis of the wrist is a disabling
disease affecting middle-age active adults in prime working life.
Our aim is to study the different stages of wrist osteoarthritis. We have analysed
wrist function in patients with different stages of SNAC and SLAC wrists who have
had motion preserving surgery (Proximal Row Carpectomy, Four-Corner Fusion
and Universal 2 wrist implant). This assessment was done by the use of flexible
electrogoniometers to study wrist motion in detail. We sought to critically evaluate
the use of grip strength assessment with force time curves which provides us with a
more accurate picture of the average force, time to peak and variability of plateau
region of the curves. A modified timed Sollerman hand function test was used to
evaluate 20 tasks used in daily living. Subjective outcome questionnaires were used
to evaluate the pain relief, ability to perform activities in daily living and if the patient
is satisfied with the results.
Recently, 4-dimensional computed tomography (4D-CT) was introduced for the
acquisition of dynamic 3D images of a moving joint. 4D-CT gives us the ability to
study individual wrist bone movement patterns. By introducing a novel method for
studying dynamic wrist motions we expect to set up a new non-invasive method
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herald unique benefits for selected patients. One technique, Collagenase injection,
has been proposed as an equally effective nonsurgical alternative to surgery. The
other technique, percutaneous aponeurotomy with lipofilling, was pioneered at our
own department and may have long-term beneficial effects despite being minimally
invasive. I previously thought that changes in hand surgery took place less rapidly
than in other fields. I was wrong and it was these two techniques to prove that to me
and also to spark my desire to find out whether they can meet the high expectations
both patients and providers have.
Advancing care and treatment of patients with Dupuytren’s disease will remain a
formidable task. Our contributions have been small thus far, although each study
has been a relentless effort to achieving this task. As long as no cure is found for
this potentially incapacitating hand condition, my goal will bef to continue to use
science and evidence to the betterment of patients with Dupuytren’s disease.
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which is expected to result in early diagnosis of abnormal carpal movements after
ligament disruption. By describing the kinematics of the carpal bones we expect to
find changed motion patterns of these bones after a scapholunate ligament injury
and probably also after reconstruction of this ligament in comparison with normal
volunteers.

Thumb base osteoarthritis
PhD student: Kim Spekreijse
Carpometacarpal osteoarthritis affects about 7-15% of the Dutch
elderly people over 55 years. There are many surgical treatment
strategies and the past few years, research was focused on finding
the best surgical treatment for this condition. In these studies,
we found that 15-30% of the treated patients are not completely
satisfied and would not choose for this procedure again, despite
the fact they had an improvement in function and pain. Our aim is to study the
prognostic factors of both surgical and conservative treatment for thumb base
osteoarthritis and to create a prediction model which can be used in the outpatient
clinic. To create this model, we will research the long-term outcome effects of both
surgical and conservative treatments. This prediction model can be used for an
individual patient to prognosticate the chance of a treatment to be successful.

Musculoskeletal MRI imaging
PhD student: Sjel Saltzherr
Osteoarthritis (OA) is characterized by cartilage destruction,
inflammation, and bone deformation. Conventional radiography
(CR) is the standard imaging method for assessing OA, but can
only display deformation of bone and indirectly estimate cartilage
destruction by assessing joint space narrowing.
We have performed two studies to investigate the use of more
sophisticated imaging techniques in OA of the first carpometacarpal (CMC1) and
scaphotrapeziotrapezoid (STT) joint.
Evaluation of the STT joint on radiography is difficult due to overprojection of the
carpal bones. However it is important to know if there is OA in the STT joint before
performing surgical treatment of the adjacent CMC1 joint, as this may change the
indicated surgical procedure. We therefore compared Computed Tomography (CT)
with digital radiography to investigate if CT could improve detection of OA in both
the CMC1 and STT joints of 30 patients who were clinically suspect for OA in these
joints. We found that CT had a higher inter-reader reliability and detection rate for
both CMC1 and STT OA, compared to conventional radiography. CT may therefore
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Congenital malformations
Triphalangeal thumb
PhD student: Michiel Zuidam
Triphalangeal thumb has multiple variations ranging from a hand
with five fingers and no opposition, to a thumb with a deltashaped extra phalanx. This research focuses on the entity of the
triphalangeal thumb and of the clinical outcome. In more detail,
we evaluated the influence of the position of the growth plate
of the first metacarpal on its additional length. In addition, we
developed a new classification system to grade triphalangeal thumbs with additional
radial polydactyly, allowing comparison of different types of radial polydactyly.
Furthermore, we compared surgical techniques and outcome of operated patients
with triphalangeal thumbs and compared different techniques such as a pollicization
procedure with a rotation-reduction osteotomy. In this way we aim to get more
insight in the surgical strategy for the different types of triphalangeal thumb.
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improve treatment selection and surgical planning.
MRI is an imaging technique that can visualize bone, cartilage and inflammation, and
is therefore the most detailed technique for imaging osteoarthritis. Being able to
visualize cartilage allows for earlier detection, and better follow-up of osteoarthritis.
MRI is therefore often used in OA hip and knee studies. The cartilage in hand joints
is smaller, and therefore more challenging to visualize with MRI.
We optimized an MRI imaging protocol specifically for small hand joints using custom
build MRI-equipment, and have performed a study to determine the accuracy of MRI
detected cartilage damage in small hand joints.
We have compared 13 MRI images of the trapezium with histology from the same
resected trapezium, which was obtained during (hemi) trapeziectomy.
The acquired knowledge of this pilot study is currently used in a larger study of
patients with general hand OA.
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Radial Polydactyly
PhD student: Robert Dijkman
Radial polydactyly or ‘thumb duplication’ is one of the most
common congenital hand differences. Our aim is to study a
number of aspects of this condition though a collaborative
research project with the Catholic Children’s Hospital Wilhelmstift
in Hamburg, Germany. We studied the descriptive capabilities and
reliability of the Rotterdam classification for radial polydactyly
and triphalangeal thumb. We evaluated the reliability and validity of ten different
ways to assess outcome of surgery in radial polydactyly. Using the best outcome
assessment system, we want to study the extent to which preoperative patient
characteristics determine postoperative results and the effect of different surgical
techniques on outcome, patient satisfaction and complications. We hope to infer
the essential steps in the excision and reconstruction approach for the major
subtypes and assess whether there are still indications for the ‘Bilhaut procedure’,
which dates back to 1889. Further studies will include comparison of strength,
manual ability and participation and enjoyment in these patients.

Thumb function assessment in thumb hypoplasia
PhD student: Marjolein de Kraker
Although the palmar abduction motion of the thumb is essential
for hand function, it is rarely measured because the standard
goniometry method is unreliable. We therefore developed a
new and simple device for measuring palmar abduction: the
Pollexograph.
After its development, the intra- and inter rater reliability of
the Pollexograph was assessed in 25 healthy adults, in 100 healthy children
aged 4-12 years, and in patients with a hypoplastic thumb. Normative data were
collected, making comparison between patients and healthy subjects possible. The
Pollexograph was found to be very reliable for measuring palmar thumb abduction.
The measurements in patients with a hypoplastic thumb were part of a large study
in which we assessed postoperative thumb function in patients with a Type II/IIIA
hypoplastic thumb which had sustained an FDS IV tendon transfer. Thumb function
was assessed by strength, active and passive range of motion, thumb stability,
sensibility and patient and parent satisfaction. Furthermore, thumb function in
patients with a longitudinal radial deficiency which had sustained a pollicisation for
more severe thumb hypoplasia was assessed. For the first time thumb function was
compared between patients with mild and severe longitudinal radial deficiencies.
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PhD student: Lisebette Burger
Polydactyly of the foot can be a disabling condition due to shoe
fitting problems and pressure sores. Especially medial polydactyly,
in which an extra hallux is present, causes serious functional
problems due to the importance of the hallux in foot function.
However, due to the low prevalence of medial polydactyly and
the diversity of the anomalies no clear recommendations for surgical treatment are
present. This research focuses on the optimization of surgical management of medial
polydactyly of the foot in order to improve foot function. Anatomical characteristics
of the feet will be evaluated for their contribution in surgical outcome. Additionally,
pedobarographic measurements will be used to assess differences in footprints.
Besides functional analysis, examination of patient satisfaction will be performed to
compare observed foot function with patient reported outcome.

Genetics in Congenital Upper Limb Anomalies
PhD Student: Martijn Baas
Congenital upper limb anomalies occur in approximately 1
out of 500 birth’s. Genetic studies in the past decades did
elucidate the embryology behind upper limb formation but
today’s knowledge and resources are often insufficient to clarify
individual (hereditary) anomalies. The introduction of Next
Generation Sequencing (NGS) provides us with reliable, quick and
complete overview of an individual’s genome enabling complex
geno-/phenotype correlation analysis. This enables us to study both mono- and
polygenetic alterations in familiar CULA within one test. In collaboration with the
department of Bioinformatics and the department of Clinical Genetics we hope to
deduct the former unknown underlying genetic alterations of CULA by using NGS.
By cross-reference of uncovered alterations and the matching phenotype to our
database of over 2500 patients we hope to identify multiple affected patients in our
population and those of other CULA centers, thereby contributing to the general
understanding of the embryonic and molecular basis of limb development.
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Classification and treatment of medial polydactyly of
the foot

CHAPTER 1

Nerve
Pathophysiology and Diagnosis of Carpal Tunnel
Syndrome using Novel Ultrasound-based Imaging
Techniques
PhD student: Anika Filius
Carpal tunnel syndrome (CTS) is an entrapment neuropathy of
the median nerve at the wrist and is the most common form
of entrapment neuropathy. At present, due to an incomplete
understanding of the pathophysiology of CTS, its diagnosis is
based on an evaluation of symptoms through a clinical assessment, supported by
measurements of nerve conduction velocity. A growing body of literature suggests
that non-inflammatory fibrosis of a layered, filmy structure in between the tendons
and the median nerve called the subsynovial connective tissue (SSCT) may play an
important role in the development of CTS. Thickening and stiffening of the SSCT
may prevent the median nerve from its normal movement in the carpal tunnel and
could therefore increase the strain and decrease the blood supply.
If fibrosis of the SSCT is the underlying cause of CTS and fibrosis of the SSCT results
in changed motion patterns of the SSCT, tendons, and median nerve, measuring the
motion patterns of these structures could help to diagnose CTS and perhaps help
to choose the best treatment option.
The objective of this PhD is to in vivo quantify the longitudinal and transversal
dynamics of the median nerve, flexor tendons and SSCT in CTS patients using
new ultrasound techniques. Thereby, we hope to obtain new insights into the
pathophysiology of this disease and to establish the added value of these insights
in diagnosing CTS.

Painful neuroma in the upper extremity
PhD student: Dirk-Jan van der Avoort
After a nerve trauma the involved nerve causes many problems.
One of the most feared and “hard to treat” problems is pain.
From the first study I performed we know that approximately 8%
of all people having a neuroma will visit the doctor because of
pain. The main question in my thesis is: Why do these patients
have pain and the other 92% doesn’t? From previous research
we have some different theories on this topic. One of these theories is that
mechanical stimulation of the nerve stump and its neuroma causes the pain. In
order to examine this theory a big part of my study is focused on movement of
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Proximal nerve injury
PhD student: Mischa Zuijdendorp
Proximal peripheral nerve injury often leads to poor functional
recovery due to irreversible muscle atrophy, which takes place
before regenerating axons have reached the target muscle.
Strategies to improve clinical results by delaying the effects of
the denervation process include innervation by a sensory nerve.
We developed a clinically applicable model, in which the end of
a sensory nerve is connected to the side of the distal nerve stump of an injured
nerve, distally, close to the denervated muscles. Using this procedure, denervated
muscles may be preserved until axons of the native nerve reach their target
without the necessity for a second operation. In short-term experiments we showed
preservation of denervated gastrocnemius muscles in rats by assessment of the rat
gastrocnemius wet muscle weight ratio and histological observations. In long-term
experiments we repaired the tibial nerve after a period of 6 months of denervation
of the gastrocnemius muscle. We assessed functional recovery after a period of
3 months of regeneration. Sensory protected gastrocnemius muscles showed an
improved functional recovery, compared to the unprotected muscles. An ongoing
prospective study will report on the effects of sensory protection after proximal
nerve injury in clinical cases.

Diabetic polyneuropathy
PhD Student: Willem Rinkel
Diabetic polyneuropathy is a common complication in diabetes.
The disease progresses slowly with patients complaining of
aching tingling or numbness of the feet. Due to numbness,
patients will not feel if there is a possible threatening condition to
the feet, like an increased pressure or wound. This has potential
hazardous effects: the wound might be infected, possibly resulting
in amputations. Prevention is of utmost importance. In order to point out the
patient at risk, we study a large cohort of diabetics (The Rotterdam Diabetic Foot
Study) and measure the sensation of their feet, over time. Follow-up reveals which
patients suffered from a foot ulceration or amputation. Sensibility is diabetics is lost
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nerves. With ultrasonography I visualized and measured these nerve movements
in healthy people. The next step is to measure these movements in patients and
healthy subjects. This will take place this year. Another substantial part of my thesis
is focused on the outcome of neuroma treatment. A large prospective cohort study,
started in 2006, is still ongoing. Slowly I’m getting there……
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in stages, but it is not entirely known what time frame is applicable on losing, for
example, two point discrimination. From the neuroscience behind hand surgery, we
know that the function of the peripheral nerve is regenerating in stages. In diabetic
polyneuropathy, this happens in the opposite direction. If you can stratify stages
of losing sensation over time, you can assess in which risk category the patient is
in. In this way, you can make a personalised prevention programme and treatment
possible, for example lower extremity nerve decompression surgery. Next to our
Rotterdam Diabetic Foot Study, we study what costs are made when a patients
presents itself with a foot ulcer, until healing of this wound or amputation with
rehabilitation. We also carry out a few systematic reviews on diagnostic testing in
diabetic polyneuropathy and electro-stimulation as treatment option. In order to
help patients understand the illness of diabetes better and make them aware of
the complications, we are developing a (web-based) application which informs the
patient via an extensive education section and help them prevent complications of
the foot, via a prevention section.

Nerve allografts
PhD student: Caroline Hundepool
Peripheral nerve injures can be devastating, life altering injuries.
Clean (i.e. sharp) lacerations amenable to direct repair often yield
good but not normal results. Injuries with extensive longitudinal
damage require excision of the damaged segments, and bridging
segment nerve graft is thus inevitable. While the autograft nerves
remain the gold standard, there is significant donor site morbidity,
limitations in cross-sectional area, length and supply that often preclude optimal
reconstructive options. An ideal nerve graft would have no donor site morbidity, be
readily available, and provide outcomes similar to the autograft nerves. Processed
allograft nerves have been used both experimentally and clinically, with results that,
while superior to synthetic nerve conduits, fall short of autograft nerve, especially
for motor nerve reconstruction.
First we will determine how the combination of novel preservation techniques and
storage methods alter the processing of rat, rabbit and human peripheral nerve
tissue in comparison to both conventionally processed and unprocessed nerves in
vitro. The optimal processing technique will be defined by lowest immunogenicity,
highest maintenance of ultrastructural properties and lowest quantification of
cellular debris. This optimally processed allograft nerve will then be used as subject
of study in an in vivo evaluation. A sciatic nerve defect in a major histocompatibility
mismatch animal will be reconstructed with allograft processed nerves and compared
to autograft reconstruction. Functional motor outcomes as force, electrophysiology
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Nerve allografts, the next step
PhD student: Liselotte Bulstra
The treatment of peripheral nerve damage still represents a clinical
challenge. Despite the introduction of several new techniques
over the past decades the results are still not satisfying to both
patient and surgeon.
In that respect, alternatives for the current gold standard, nerve
autografts, are still being sought. The use of processed allograft
nerves can potentially address well-known disadvantages of using autografts. Donor
side morbidity can be avoided and liberal supply accomplished. After determining
the optimal processing technique and evaluation of the decellularized allograft in a
small animal model (rat), the next step is to implement the best allograft in a larger
nerve defect using a bigger animal model (rabbit). In this model we will evaluate the
effectiveness of our processed nerve allograft for the reconstruction of larger nerve
defects, simulating the human regenerative characteristics even better.
To evaluate motor nerve recovery after reconstruction, outcome measurements
such as force measurement, electrophysiological testing and muscle mass will
be used. We will also introduce the use of ultrasound as a validated non-invasive
assessment to evaluate motor nerve recovery.
After our processed nerve allograft has proven to be effective for the reconstruction
of a larger nerve gap, the next step will be the further development of the nerve graft
by enhancing the grafts ability to support nerve regeneration. To this end we well
enrich our optimized nerve graft with stem cells, which have shown great potential
for the support of nerve regeneration. We hypothesize that the stem cell seeded
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and muscle mass and histology will be compared in a rat model. Consequently,
the next step will be to evaluate the effect in a longer gap in a larger animal model
(rabbit).
We hypothesize that the functional outcome of this new allograft will be reach the
results of the nerve autograft.
This project is part of an ongoing collaboration with dr. Shin and dr. Bishop from
the Mayo Clinic (USA). Ultimately in our translational research projects we strive to
optimize the decellularization and storage processes of allograft nerves to minimize
cellularity and immunogenicity while preserving the nerves structure. The goal is
to create a peripheral nerve graft substitute, unlimited in both length and supply,
which would be comparable or even superior to the autograft nerve. Incorporating
these modifications, the internal scaffold can be used seeded with patient’s own
derived adipose stem cells and neurotropic growth factors to engineer an optimal
individualized nerve graft to reconstruct nerve defects.
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nerve allografts will be able to achieve a similar functional outcome as the current
gold standard (autograft) and potentially have the capability to outperform the nerve
autograft because of the extra supportive cells.
These projects will be performed in collaboration with Dr. Shin and Dr. Bishop in
the Mayo Clinic (USA). The ultimate goal of these projects is to be able to create an
unlimited supply of nerve allografts that can provide an individualized treatment for
peripheral nerve repair yielding satisfying functional outcome.

Neuropathic pain
PhD student: Nadia Rbia
Ankle fractures represent approximately 9% of all fractures. In
case of an unstable dislocated ankle fracture, open reduction
and internal fixation (ORIF) with plate and screws is recommended
by general surgery guidelines. Neurological complications
following ankle surgery are reported and many go unrecognized
for some time before the patient presents with new or persistent
loss of sensation or pain due to regional nerve damage. Three nerves innervate
the skin in the foot and ankle region: the saphenous nerve supplies the skin on the
medial side of the foot, the sural nerve supplies the lateral side and the superficial
peroneal nerve supplies the middle section. The suprafascial course of the nerves
in the distal leg makes it susceptible to local and iatrogenic trauma.
Peripheral nerve assessment using ultrasound is increasingly utilized to evaluate
regeneration and high-frequency ultrasound (18Mhz) allows a rapid dynamic bedside
assessment of the superficially located nerves.
The objective of this collaborative research project with the Maasstad hospital was
to examine the prevalence of neuropathic pain in ankle stabilization surgery by using
validated questionnaires and to evaluate the morphological changes of the sural
nerves of ORIF operated patients using ultrasound and correlate them with clinical
findings.

Skin innervation
PhD student: Shoista Kambiz
Changes in skin innervation of rats’ hind paw was examined after
the two most common peripheral nerve pathologies (peripheral
nerve injury and diabetic peripheral neuropathy) that often result
in long-term functional deficits. We examined the density of
two subgroup of sensory (peptidergic and non-peptidergic)
nerve fibers in the glabrous skin of the rat’s hind paw to better
understand the underlying mechanism of these neuronal pathologies.
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Towards understanding the neural mechanism of postburn itch
PhD student: Barthold Schuttenhelm
In burn wound patients, itch is a common and persistent symptom
that appears during wound healing. It has a dramatic effect on the
patient’s quality of life as it frequently leads to sleep disturbances,
stress disorder and even depression. Additionally, itch disturbs
the healing process of the burn wound if the patient repeatedly
scratches the wound or the newly grafted skin. Unfortunately, current treatments
have a limited effect on alleviating itch. Therefore, the availability of a reliable animal
model for post-burn itch is crucial for unraveling the pathogenesis of itch and would
help dramatically in the development of more effective treatments.
It has been determined that itch is conveyed from the skin primarily by slow
conducting unmyelinated C-fibers that are subdivided into peptidergic and nonpeptidergic fibers. At present, it is unknown which types of nerve fibers are involved
in itch after burn wounds. Therefore, based on our previous expertise, we are
currently developing a post-burn itch animal model that will enable us to identify
which types of nerve fibers are involved and how these are related to post-burn itch.

3D-Culture with Keratinocytes and Dorsal Root Ganglia
MSc student: Elise Brakkee
Collateral sprouting of intra-epidermal nerve fibres has been
reported to be important in neuropathic pain after peripheral
nerve injury. However, the mechanism of collateral sprouting
remains unknown. Recently, we developed a three-dimensional
(3D) in vitro model containing exclusively rat dorsal root ganglion
derived neurons and human keratinocytes to investigate whether keratinocytes are
responsible for this collateral sprouting. The 3D component of this model facilitates
perpendicular penetration of the epidermis, resembling innervated skin.
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Peripheral nerve injury was induced by transection and immediate end-to-end
reconstruction of the sciatic nerve in rats. Diabetes was induced by intraperitoneal
injection of Streptozotocin. In both models the mechanical and thermal sensitivity
was examined and was correlated to findings in skin innervation. Furthermore, we
mapped the skin innervation of the entire rats’ hind paw in detail. The hind paw of
the rat is widely used to study peripheral nerve pathologies. Therefore, a detailed
description of the skin innervations is essential when studying how nerve fibers
regenerate and if there is any sprouting: i.e. growth of new nerve fibers, which
branches off from existing ones.
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“You’re not healthy, unless your sleep is healthy.”
How did you become a PhD student at
the Department of Plastic Surgery?
Hello, thanks for the invitation for this
interview. I believe this process started
during my medical studies, when I
also did a NIHES Research Master. My
enthusiasm in research increased, and
because of this I started to look for an
interesting PhD-project while I was in the
final year of my internships. My main
interest is in paediatrics, so I contacted
people from that department, and via this
way I got into contact with Dr. Joosten
(pediatric intensivist, to whom I am still
very grateful) and Prof Mathijssen on
this combined project of paediatrics and
plastic surgery involving children with
craniosynostosis. So far it has been a
great journey!
Which topics are covered in your thesis?
My thesis will be about children with
syndromic (Apert, Crouzon, Muenke
and Saethre-Chotzen syndrome) and
complex craniosynostosis. The main
issue in these patients is that they
are at risk for developing elevated
intracranial pressure. We know that
there are several risk factors for this,
including cranio-cerebral disproportion,
obstructive sleep apnea, hydrocephalus
and venous hypertension. My main focus
is on obstructive sleep apnea, which is
characterized by pauses in breathing
during sleep caused by obstruction of
the upper airway. We are also working
on a complex model that includes all risk
factors so that we can investigate how
these influence each other over time in
the development of elevated intracranial
pressure.
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Which part of your research is the most
satisfying?
I find it a great privilege that I have a very
clinical project, by which I mean that I
have a lot of contact with the children and
their parents. I really like this very much.
Another asset is that the approach of
these children is multidisciplinary, which
means that I get into contact with many
different specialties like paediatrics,
plastic surgery, neurosurgery, neurology,
otolaryngology, ophthalmology, oral and
maxillofacial surgery and psychology.
We also have contacts with specialists
from the UK and the USA, which improves
the quality of our work and this is a nice
opportunity that not all PhD-students
get. I think this contributes to the
quality of the research we perform, but
in addition to this, everybody is always
very accessible so I get to learn from
them considerably which I think is very
valuable for the rest of my career!
Do you have any frustrations or
disappointments?
Well, I don’t think this is the right place to
express any frustrations, but in general in
research I like reliable people with good
communication skills. And I guess like
every other PhD-student I have the usual
setbacks which after hard work ultimately
always will be replaced by the joy of
success! I also found out that there is
an inverse correlation between amount
of frustrations and quality of your work.
What is your biggest achievement so far?
Difficult to pinpoint something specific;
I usually give my utmost when I start
something and so far it’s going pretty
well. I’m still relatively young and have
managed to get through without any
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hospital somewhere in the countryside,
right? I hope to stay here in university
hospital with all its challenges, perhaps
4 days per week as a clinical doctor and
1 day for research, that would be ideal.
But like some Swedish man once said:
I’m idealist, I don’t know where I’m going,
How would you describe your ideal but I’m on my way! Oh yes, and I will be a
research day?
pilot, helicopter, but just for fun.
That starts with checking my email, where
I always hope to find a message that an Will you ever be a nominee for a Nobel
abstract or paper has been accepted Prize?
for presentation/publication. Next, it is Impossible is nothing, but this is not a
time for an interesting polysomnography goal for me. I think that if you deliver good
(sleep study) to read out with my partner in work, the rewards will come naturally, not
crime Hansje. After that, I check whether the other way around. And well, if I would
any of my research-patients is admitted be nominated for any prize based on
to hospital, so that I can visit them for my research here, this prize should be
mental support (or to get some data). awarded to the complete team of the Dutch
Following lunch, it’s time to analyse and Craniofacial Centre. Prof Mathijssen has
continue writing my papers. The ideal compiled an excellent team, not only in
research day obviously ends with a white terms of quality, but the atmosphere is
hot chocolate at the Doppio Espresso also very relaxed. Generally everybody
bar with my favourite colleague.
gets along well with each other, is very
accessible and willing to adjust in the
If I asked you 10 years ago what will you patient’s interest. Because of the flexible
be doing in 10 years’ time, what would mentality of this team, patients usually
you have said?
leave very satisfied by the end of the
I always wanted to become a pilot, who day! I’m very
doesn’t? Hmm, what else, I don’t know, grateful to
you should have asked me then!?
be a small
part of this
How about asking the same question team, I can
now, what is your answer?
recommend
Hopefully I will still be healthy, have a it
to
pretty and sweet wife, and maybe even e v e r y o n e ,
a kid. I have always considered myself a it has been
‘clinical’ doctor, more than a researcher, much more
but it’s my wish to be able to do both. fun than I
I like the Sophia children’s hospital very could have
much, with all its diversity, both in terms expected!
of diseases and of patient population,
which I consider as a charm. This is
much more exciting than a regular
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unnecessary delays. I like where I am
now having finished my medical studies
and being currently in the 2nd year of my
PhD-project. Hopefully I can go on like
this and will be able to finish my PhD in
time, with great results.
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2.1 Introduction

Craniofacial malformations and cleft lip/palate

Surgeons: Prof. I.M.J. Mathijssen, MD, PhD; L.N.A. van Adrichem, MD, PhD (head of
section); S.L. Versnel, MD, PhD
Research: Prof. I.M.J.Mathijssen, MD, PhD (coordinator)
Nurse specialist: H.H. Bredero-Boelhouwer
Teaching: all
The craniofacial research line includes studies on long-term outcome with respect
to functional, psychosocial and aesthetic results. Research projects on craniofacial
malformations require a multidisciplinary effort as many disciplines are involved in the
treatment of these patients. The Department of Plastic and Reconstructive Surgery is
the coordinator of the Craniofacial Team and also takes the lead in the research line.
Participants within the Sophia Children’s Hospital are the departments of Pediatric
Neurosurgery, Maxillofacial Surgery, Psychology, Bioinformatics, Clinical Genetics,
Ophthalmology, ENT, Paediatrics, Orthodontics, Radiology, Social work, Pediatric
Neurology, Psychiatry, Pediatric Intensive Care, and Pediatric Anesthesiology. On
an international level we collaborate with the Craniofacial Teams of London and
Paris for outcome studies and with Dr. Tasker from Boston (US). Together with
Professor Wilkie (Oxford University, UK), genetic work on rare craniofacial syndromes
is performed.

2.2 Focus

Main topics that are covered by our research are:
- Imaging techniques of the brain
- Genetic research
- Clinical outcome studies on breathing and neuropsychological functioning
Craniofacial malformations include a vast range of malformations. Research is
mainly focused on isolated and syndromic craniosynostosis and rare facial clefts.
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Alternative methods for screening on elevated intracranial pressure are tested, such
as optical coherence tomography (OCT) to measure the retina layer thickness. The
golden standard at present is fundoscopy, but the drawback is that this method is
observer dependent and offers qualitative data. Other imaging techniques concern
1. diffusion tensor imaging to visualize white matter disturbances of the brain
2. arterial spin labelling to determine changes in local brain perfusion
3. transcranial Doppler to measure blood flow changes as a result of vault surgery.

Genetic Research

For a limited number of craniofacial syndromes the genetic background is known.
This is particularly true for the craniosynostosis syndrome in which FGFR1, 2 and
3 mutations and mutations or deletions in TWIST1 gene have been described.
However, in 75% of our population with a craniosynostosis syndrome, none of these
mutations can be detected. DNA samples of these patients, and any other affected
relatives, are tested by whole genome sequencing to try and find new mutations
or deletions. In collaboration with Professor Wilkie additional genes related to
craniosynostosis were identified, such as IL11RA, TCF12 and ZIC1. As part of this
successful collaboration Jacqueline Goos will spent three months working at the
department of professor Wilkie at the Weatherall Institute of Molecular Medicine in
Oxford.

Clinical outcome studies

An ongoing large prospective study on syndromal craniosynostosis, which started
in 2006, focuses on several items regarding functional outcome, namely breathing
(particularly obstructive sleep apnea), mental development, (increased) intracranial
pressure, associated brain malformations, visual function, hearing, speech, level of
occlusion, satisfaction with facial appearance and social behaviour. For each item
we determine prevalence, methods for screening, predisposing factors, side effects,
and results of treatment. The interaction between the various items is also studied.
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2.3 PhD theses

Syndromic Craniosynostosis: sleeping with the enemy
Caroline Driessen

This thesis was designed to study
ICP, sleep disordered breathing and
its interaction (Figure) in patients
with syndromic craniosynostosis.
We
studied
new
diagnostic
modalities to screen for increased
ICP; we used level III sleep studies
for
quantita¬tive
evaluation
of sleep disordered breathing
and we assessed fundamental
conse¬quences of OSAS using
laboratory investigations.
With
respect to the aims of this thesis, the
following findings can be reported.
1. Diagnostic means to assess increased ICP in children with syndromic
craniosynostosis.
- Ultrasound measurements of the optic nerve sheath during the day correlate with
the diameters as measured on CT, but have a low sensitivity and negative predictive
value for presence of papilledema.
- Ultrasound measurements of the optic nerve sheath diameter during the night
follow a similar pattern as compared to ICP as measured by invasive ICP monitoring.
- Optical coherence tomography is a new, objective tool to indirectly asses ICP.
2. The natural course and consequences of OSAS in children with syndromic
craniosynostosis.
- OSAS in syndromic craniosynostosis has an overall prevalence of 68%.
- OSAS in patients with Apert, Crouzon and Pfeiffer syndrome is stable over time.
Contrary, there is a natural improvement of OSAS in patients with Muenke or
Saethre-Chotzen syndrome or complex craniosynostosis.
- If moderate or severe OSAS is not found at the first sleep study, it is highly unlikely
that it will develop over time.
- The majority of patients has mild OSAS, which does not generally result in an
increase in oxidative stress nor in inflammation during daytime.
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3. What is the significance of central sleep apnea in children with syndromic
craniosynostosis?
- OSAS and central sleep apnea occur independently of hindbrain herniation and
hence we do not advocate posterior
vault surgery to improve sleep
disordered breathing in patients with
hindbrain herniation in the absence
of other neurological symptoms.
- Additionally, there is no central
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of e.g. OSAS or white matter
brain abnormalities in syndromic
craniosynostosis.
- Like in otherwise healthy
children, central sleep apnea may
occur at young age which improves naturally over
time.
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Oral Clefts. Describing and classifying sub-phenotypes
and associated anomalies
Annemarie Rozendaal

Oral clefts are one of the most common congenital anomalies, with an average
of 330 new patients per year in the Netherlands. Due to advances in ultrasound
technology and international introduction of routine prenatal screening at 18-22
weeks of gestation, clefts are being diagnosed prenatally more frequently. As a
consequence, there is an increasing need for information regarding associated
anomalies and prognosis to aid in prenatal counseling and optimize prenatal care.
Additionally, primary prevention is the ultimate objective for these anomalies, and
understanding their causes is a ‘conditio sine qua non’ for this aim. However,
despite extensive research, the causal factors and mechanisms underlying clefts
remain largely unrevealed. One of the main problems hampering the identification of
these factors might be that clefts are generally defined as qualitative traits (that is,
affected or unaffected). Because of the wide range of phenotypic cleft expressions
representing different timing and underlying processes in embryogenesis, this too
simplistic approach could potentially result in important information being lost. To
gain more insight into cleft etio-pathogenesis, detailed information and classification
of the various sub-phenotypes is essential.
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This thesis is aimed at defining an approach and providing a solid basis to further
understand the causal factors of oral clefts and optimize their prenatal and
postnatal outcome and prognosis. Since 1997, detailed information about cleft
sub-phenotypes has been provided by the Dutch Oral Cleft Registry of the Dutch
Association for Cleft Palate and Associated Anomalies (NVSCA). We showed in a
national validation study (1997-2003) that these registration data are generally
accurate and complete and highly suitable for comparison with other studies and
registries. Subsequently, we found in a registry study with TNO Prevention and
Health and Eurocat Northern Netherlands that the cleft prevalence is significantly
higher in the Northern-Netherlands than in the rest of the Netherlands. Additionally,
trend analyses showed a significant decrease in clefts of the lip and/or alveolus
in the rest of the Netherlands only (1997-2007). This decrease might be explained
by the increase in prenatal detection of clefts and/or associated anomalies, which
may have led more affected pregnancies to be terminated in the Netherlands. This
explanation is supported by the annual reports of the Termination of Pregnancy Act
(WAZ), which have shown a relative increase in second-trimester terminations in the
rest of the Netherlands during the study period. An alternative explanation might
be the increased use of folic acid around conception. While peri-conceptional folic
acid has been associated with a reduced risk of neural tube defects, findings on its
effect in clefts remain largely inconclusive. Therefore, we used regional data (NVSCA
and Eurocat) to assess the effects of 0.4 mg folic acid/day until 12 weeks postconception, that is the etiologic relevant period for the various cleft sub-phenotypes.
Unexpectedly, we found that folic acid use during 8-12 weeks post-conception was
associated with two- to three-fold increased risks of clefts of the lip/alveolus. These
sub-phenotypes mainly develop during 7-12 weeks post-conception.
Currently, Dutch women are recommended to take
0.4 mg folic acid/day from 4 weeks before until
8 weeks after conception. However, in practice,
most women continue using folic acid after this
period.
Finally, we showed that the most important predictor
for having chromosomal anomalies, and thus for
prognosis, is the presence/absence of associated
structural anomalies, which varies strongly among
cleft sub-phenotypes. This emphasizes the need
of accurate subdivision of sub-phenotypes for both
ultrasound screening and postnatal follow-up. In
case of associated anomalies, invasive genetic testing
should be advised prenatally.
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Various research projects are being conducted: all projects are clinically oriented
and multidisciplinary. The three main research projects are:
1) syndromal craniosynostosis
2) isolated craniosynostosis
3) oral and facial clefts.

Research projects syndromal craniosynostosis

A prospective clinical trial on all patients with a syndromal craniosynostosis up
to age 18 years is ongoing. Inclusion of patients started in January 2007 and at
present over 200 patients participate in this project. The topics under investigation
are obstructive sleep apnea, elevated intracranial pressure, brain malformations,
genetic background, and functional outcome with respect to neuropsychological
development, vision, hearing and quality of life.

Syndromic craniosynostosis- Skull and
brain abnormalities
PhD students: Joyce Florisson, Bianca Rijken
Patients with craniosynostosis syndromes,
including Apert, Crouzon-Pfeiffer, Muenke, and
Saethre-Chotzen syndrome, but also patients
with complex craniosynostosis in whom
two or more skull sutures have been closed
prematurely, but a responsible gene mutation has not been found yet, are at risk for
developing increased intra cranial pressure (ICP), ventriculomegaly/ hydrocephalus
and Chiari I malformation (CMI). These problems are caused by a combination of a
restricted growth of the skull, obstructed venous outflow, and an enlarged cerebral
spinal fluid volume.
Our research line focuses on the brain and skull abnormalities in these patients.
Previously, it has been thought that all intracranial disturbances were caused by the
prematurely closed skull sutures; however our findings have shown that these risks
are also dependent on the underlying genetic diagnosis, since intracranial problems
still occur after therapy, i.e. a cranial vault expansion.
We found that patients with craniosynostosis syndromes have a normal total brain
volume and that ventricles are enlarged in patients with Apert syndrome or in patients
having a CMI (mostly Crouzon patients). In addition, volumes of the cerebellum and
posterior skull base were measured in 3D MR scans and seem to be at least as large
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as in control subjects. Their relation to each other (cerebellar volume/posterior
fossa volume) was also studied to investigate whether the posterior skull base was
overcrowded. This outcome was not specifically increased in craniosynostosis
patients; however it was higher in patients with a CMI. This suggests that a relatively
small posterior fossa is a risk factor for developing CMI.
Since the foramen magnum forms the connection between the ventricular system
and the spinal sac, it has an important role in the passage of cerebrospinal fluid
through the posterior fossa. We found that the size of the foramen magnum is
reduced in the different craniosynostosis syndromes. This is remarkable, because
not all syndromes show disturbances in their CSF flow. In addition, we found that
the diameter of the jugular foramen was reduced in patients with crainiosynostosis
syndromes, and sometimes they were not even developed at all. Therefore, venous
outflow was impaired and this may cause elevation of the ICP. Furthermore, the
occipital collaterals were prominent in craniosynostosis patients, indicating an
alternative route for the venous outflow.
Lastly, with the use of diffusion tensor imaging (DTI) MR we found that patients with
craniosynostosis syndromes have impaired local white matter structures. Moreover,
with the use of DTI fiber tractography we found that there is no particular tract impaired
in any craniosynostosis syndrome. By studying very young craniosynostosis patients
we want to demonstrate whether the detected white matter abnormalities are inborn
due to the genetic alteration, or secondarily induced by periods of elevated ICP for
example. Furthermore, we hope to find a relation between white matter quality data
and the neuropsychological outcome of these patients. Hopefully, this will lead to
some predictive factors for their mental outcome.

Neuropsychological development
PhD student: Marianne Maliepaard
Supervisors: Irene Mathijssen, Jolanda Okkerse, Jaap Oosterlaan
Neurocognitive, behavioral and emotional functioning of patients
with syndromic craniosynostosis remains unclear. The number of
studies on neurocognitive functioning and behavioral functioning
in children with syndromic craniosynostosis is small.
The objective of this research project focuses on intellectual,
behavioral and neuropsychological functioning; we will investigate intelligence (IQ),
the frequency of behavioral problems and executive functioning in these children.
Our research confirms clinical findings that the IQ is lower in these children, that
they have more social and attention problems and that executive functioning is less
developed compared to the normal population. We will figure out if this assumption
is true, using standardized questionnaires and instruments.
60

Scientific Activities Report 2013 & 2014

Obstructive sleep apnea in children with syndromic
craniosynostosis
PhD student: Bart Spruijt
Children with syndromic (Apert, Crouzon, Muenke, SaethreChotzen syndrome) and complex craniosynostosis are at risk for
elevated intracranial pressure (ICP). There are several risk factors
for elevated ICP in these patients, including cranio-cerebral
disproportion, obstructive sleep apnea (OSA), hydrocephalus and
venous hypertension.
The main focus of my research is on OSA: we are studying how often and to what
extent OSA contributes to the development of elevated ICP. We found that while
the mild forms of OSA do not play a significant role, there is an association of
moderate/severe OSA with elevated ICP. Additionally, especially in children with
persistent papilledema (papilledema is used as a sign of elevated ICP) after cranial
vault surgery OSA can be of importance.
We have several other projects running: a) we are studying the effect of OSA on
quality of sleep. Sleep quality, defined as the percentage deep sleep (including, but
not only, REM-sleep) of the total sleeping time, can be affected by OSA. We compare
the quality of sleep between children with and without OSA, but we also investigate
whether this sleep quality improves after treatment. b) In addition to OSA, there
are some children who have symptoms of sleep disordered breathing, but no clear
abnormalities during a sleep test (and thus no real OSA). We call this the upper
airway resistance syndrome, and we are currently evaluating methods to diagnose
this condition, amongst others by looking at their heart rate which tends to fluctuate
more than in healthy controls as a result of the increased upper airway resistance.
c) With transcranial doppler echosonography we are investigating cerebral blood
hemodynamics. We think that a cranial vault expansion not only leads to a gain in
intracranial volume, but also to a reduction of the venous hypertension. d) In the
patients with Apert and Crouzon syndrome, we are making a comparison between
those patients who as initial surgery had a frontal procedure versus those patients
Chapter 2
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Eighty-two patients with syndromic craniosynostosis between 6 and 12 years of
age at time of inclusion have had an extensive neuropsychological assessment,
focused on different kinds of attention, inhibition, motor functioning and executive
functioning. Furthermore we are interested in medical and child factors, namely
brain anomalies, obstructive sleep apnea, genotype, diagnosis and their prediction
on neurocognitive outcome.
This project is a collaboration of the departments of plastic surgery and psychiatry/
psychology (KJP/P).
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who underwent an occipital procedure. An occipital procedure results in more gain
in intracranial volume, and thus we expect that this leads to a lower prevalence of
papilledema in this group.
The main project for the future, however, is that we are currently working on a model
which includes all known risk factors for elevated ICP in these children. We hope that
we can determine how these factors influence each other over time in the cascade
of the development of elevated ICP.

Genetic background
PhD student: Jacqueline Goos
Craniofacial malformations can be subdivided in craniosynostosis
(the premature fusion of calvarial sutures) and craniofacial clefts.
Both conditions can be isolated, caused by an environmental
factor, or syndromic, caused by a genetic factor. Several
genes are known to cause craniosynostosis; amongst them are
FGFR2, FGFR3 and TWIST1. Craniofacial clefts can be caused by
mutations in for example EFNB1 and ALX3. Patients with syndromic craniofacial
malformations are tested for these mutations. If they are tested negative, they
can participate in our study. In collaboration with the Bioinformatics Department
and the Department of Clinical Genetics, we try to identify the genetic cause of
their craniofacial malformation by a new genetic research technique called Whole
Genome Sequencing.

Research projects on isolated craniosynostosis
Behavioural and (neuro)cognitive problems in
craniosynostosis
PhD student: Joris van der Vlugt
The aim of this research project was to gain more insight into the
association between craniosynostosis and either behavioural of
(neuro)cognitive problems. Both the prevalence and distribution
of cognitive and behavioural problems in different types of
craniosynostosis were examined. Especially the potential
mediating effect of IQ in relation with behaviour problems was taken into account.
Subsequent, using trigonocephaly as a model, potential pathways towards cognitive
and behaviour problems were studied.
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Phd student: Martijn Cornelissen
This study focuses on the several aspects concerning unisutural
craniosynostosis.
Temporal hollowing is one of the most frequently seen sequelae
after correction of the frontal and temporal bone in unicoronal
synostosis. The origin of this might be lying in the surgical
technique, the bone growth potential or the lack of volumetric
need of the brain. Photographic and radiographic data were analysed and provided
more insight in the incidence and severity of temporal hollowing, as well as the role
of surgery in relation to temporal hollowing.
Secondly, this study focuses on the prenatal diagnosis of trigonocephaly and
scaphocephaly. By retrospectively analysing prenatal ultrasound of trigonocephaly
and scaphocephaly patients we provide more insight in the development of these
types of craniosynostosis. Pre- and perinatal data are collected and analysed
providing a clear overview of the perinatal care for unisutural craniosynostosis
patients. This study also aims to establish a higher prenatal detection rate by
analysing already established and new measurements on prenatal ultrasounds of
these patients and comparing them with controls.
Furthermore, focus also lies on DNA alterations in patients with unisutural
craniosynostosis. Recent literature is suggestive of a combined cause to abnormalities
of both bony and brain tissue. Sequencing some specific candidates and comparing
them to an international DNA database could bring connections to our attention we
are currently unaware of.
Ultimately we will address the venous outflow in children with sagittal synostosis. By
performing ultrasounds of the sagittal sinus before and after surgery we will create
more insight in the venous outflow patterns in these children, their change due to
our surgery and its relation with raised intracranial pressure.

Hypertelorism/orbital and periorbital malformations
and their surgical correction
PhD student: Céline Bender
Hypertelorism is a rare congenital disorder and is defined as
an increased distance between the orbits, resulting in a clear
unaesthetic appearance. This facial feature has been associated
with a variety of congenital deformities including syndromal
craniosynostosis, facial clefts, frontonasal syndromes and
patients who suffer from an (meningo-)encephalocele. Osseous structures and
Chapter 2

63

CHAPTER 2

Unisutural craniosynostosis

CHAPTER 2

soft tissue are both affected. Optional surgical correction techniques are facial
bipartition, orbital box osteotomy, monobloc distraction and bipartition distraction,
and these surgeries are challenging for the craniofacial team. However, timing of the
surgical correction and, the ideal facial shape that we should aim for in relation to
optimal function (of airway, vision and intracranial pressure) and esthetical outcome,
remains controversial or even unsatisfying. Better understanding of the effects of
surgery in relation to natural growth in various pathologies and normal growth in
normal population is the aim of this research. This will improve the management of
these pathologies.

Scaphocephaly
PhD student: Marie-Lise van Veelen
In scaphocephaly, the sagittal suture is closed prematurely.
In general, scaphocephaly is mainly regarded as an aesthetic
problem. However, these children have a risk of about 10-15%
to develop elevated ICP, although it is unclear which factors
predispose to its development. Recently, there has been a trend to
make surgical procedures less invasive, but the effectiveness and
safety of these procedures with respect to preventing the development of elevated
ICP has not yet been established. This study investigates the functional and esthetic
outcomes of various surgical techniques.

Research projects oral and facial clefts
Clinical implications of Treacher Collins syndrome
PhD student: Raul Plomp
Clinical implications of Treacher Collins syndrome PhD student:
Raul Plomp Patients with Treacher Collins syndrome are particularly
at risk to develop OSAS. Information was currently lacking on its
prevalence, severity, anatomical cause, natural course and type
of complaints of OSAS in Treacher Collins syndrome. Patients of
all ages were evaluated with a polysomnography, questionnaires
and a semi-structured interview. Moreover, satisfaction of facial features and
functions were compared with a normal population and related to treatment. OSAS
is associated with inflammatory parameters and oxidative stress. As a sequel to
the OSAS research, laboratory analyses were performed to determine inflammatory
parameters and oxidative stress in a population with syndromic craniosynostosis
and Treacher Collins. To determine the extent of nasal deformity in Treacher Collins
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Mandibular hypoplasia
obstruction

and

airway

PhD students: Manouk van Lieshout, Linda
Caron
A common problem in children with a craniofacial
anomaly is upper airway obstruction. The upper
airway obstruction may be seen at the level of
the lower face and/or midface. The current
study focuses on airway obstruction at the level of the lower face, which is most
often seen in children with Robin Sequence, hemifacial microsomia and TreacherCollins syndrome. Sleep studies, questionnaires and ENT examinations are done to
examine the type and severity of the airway obstruction. Also, digital photographs,
3D photographs and ultrasonography are used to evaluate the growth pattern of the
lower face. Ultrasonography is a new method for measurements on the mandible
and its reliability and validity are determined in a separate study. Finally, the
prevalence, characteristics and management of feeding difficulties in children with
mandibular hypoplasia are assessed.
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syndrome, endo- and extranasal investigation through flexible nasendoscopy,
questionnaires and standardized digital photography was performed. Furthermore,
a clinical evidence based guideline for multidisciplinary treatment of Treacher
Collins was outlined.
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Simple Craniosynostosis?!
How did you become a PhD student at
the Department of Plastic Surgery?
I was first introduced to the department
of plastic surgery during one of my
elective courses. Following those elective
courses I started doing research with Dr.
van der Meulen. This later evolved into a
PhD project, now under the guidance of
both Dr. van der Meulen and Professor
Mathijssen.
Which topics are covered in your thesis?
My thesis mainly focuses on unisutural,
‘simple’ craniosynostosis. Firstly different
operation techniques and their negative
sequelae in children with unicoronal
synostosis were analysed. Currently
I’m working on the prenatal detection
of
craniosynostosis
on
prenatal
ultrasounds. These ultrasounds are part
of a standard screening tool for structural
birth defects in The Netherlands. With
>95% of all mothers participating it
is one of the best prenatal screening
programmes around the world and forms
a unique study population.
This thesis also focuses on possible DNA
alterations in trigonocephaly patients.
By sequencing some specific candidates
the underlying genetic causes of
trigonocephaly are explored.
Ultimately we will address the venous
outflow in children with sagittal
synostosis. By performing ultrasounds
of the sagittal sinus before and after
surgery we will create more insight in
the venous outflow patterns in these
children, their change due to our surgery
and its relation with raised intracranial
pressure.
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Which part of your research is the most
satisfying?
The most satisfying part of my research
is the moment when the results derived
from your data confirm your hypothesis.
On the other hand, it can be very
rewarding, in case of opposite findings,
to find out what the relation is and get a
better understanding of the disease and
its effects. One of the other satisfying
moments when performing research is
when, after a hard day’s work on your
SPSS-file, the table or graph you were
creating actually turns out the way you
wanted it to.
Do you have any frustrations or
disappointments?
One of the biggest frustrations of
performing research is, and I think
every researcher agrees with me, that
everything always takes longer then you
think. The reasons for delay are never
entirely clear and can most of the time
not even be prevented.
Another frustration is the fact that during
our medical studies we don’t get taught a
great deal on medical statistics. Although
I would like to be able to say that I can
do all the statistics by myself, I’ll have
to admit that in some cases consulting
with the department of biostatistics is
necessary. Trying to understand the
solutions they bring up creates some
frustration once in a while…
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What is your biggest achievement so far?
My biggest achievement so far is my
first international presentation at the
International Society of Craniofacial
Surgery in Jackson Hole, Wyoming.
How would you describe your ideal
research day?
The ideal research day would start with
a good cup of coffee. After a long and
heated discussion with some of my
colleagues on what football team is the
best, everyone would start their work.
The data you’ve collected turns out to
confirm your main hypothesis and the
figures and graphs fit nicely to support
it. After you’ve finished writing the article
you sent it to the other co-authors
and go for lunch with your colleagues.
Upon returning from lunch you find the
reactions from your co-authors with
only minor revisions of the article. After
revising the article you submit it to the
journal and then the waiting begins! ;-)

How about asking the same question
now, what is your answer?
While we are currently working
on research trying to enhance
the
prenatal
detection
of
craniosynostosis I can only hope that
our research helps to do so. It would
be great if our research helps to make
sure all children with craniosynostosis
are referred to a tertiary centre on time
so that they can be treated at the right
age with the best surgery.
On a personal level by that time I
hope to have finished my plastic and
reconstructive surgery training and
am a staff member in a big hospital in
The Netherlands where there’s room
for research, teaching and where I’m
challenged to provide the best care for
my patients every day.
Will you ever be a nominee for a Nobel
Prize?
George Beadle was awarded the Nobel
Prize in 1958 for his research on genetics.
He then spoke these words: “You too
can win Nobel Prizes. Study diligently.
Respect DNA. Don’t smoke. Don’t drink.
Avoid women and politics. That’s my
formula.”
So I don’t see any reason why not! ;-)
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If I asked you 10 years ago what will you
be doing in 10 years time, what would
you have said?
Ten years ago I would’ve been in the 3rd
grade of high school. I always wanted
to become a medical doctor, so that’s
probably what I would’ve said. I’m not
sure if I would’ve said I would be hoping
to become a plastic surgeon. Now I can
see what they mean with the saying: ‘The
older you get, the wiser you become’…
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The realization of a life long dream
How did you become a PhD student at
the Department of Plastic Surgery?
It all started with a casual discussion I
was having with one of my Dutch research
colleagues who was telling me about the
Dutch medical education system and the
various basic requirements involved in
obtaining a residency position in Plastic
Surgery in the Netherlands. During this
conversation he had mentioned getting
a PhD as providing candidates with a
distinct advantage during the application
process. At the time, I was a Research
Fellow in the Division of Plastic Surgery
at the Beth Israel Deaconess Medical
Center and Harvard Medical School in
Boston, Massachusetts, USA, and was
actively searching for PhD opportunities
to which my research could be applied.
However, in the USA, PhDs are only
offered in basic science and not in
clinical disciplines and so it was music to
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my ears that what I was looking for could
potentially be done through a medical
institution in the Netherlands. Erasmus
University Rotterdam, being one of the
major Dutch institutions involved in
groundbreaking medical research not
only in the Netherlands but also on
an international level, caught my eye.
From there, I reached out to Prof.dr.
Mathijssen at Erasmus MC who in turn
put me in touch with Dr. Marc Mureau
and Prof.dr. Hovius. A couple of emails
later and a visit to Boston by Dr. Mureau
initiated what would become a dream
come true for me, that is, to obtain a PhD
in the specialty that I love. I will forever
be grateful for this amazing opportunity
that has changed my life for the better in
more ways than one.
Which topics are covered in your thesis?
The focus of my thesis is the use of Acellular
Dermal Matrix (ADM), a biologic mesh, in
postmastectomy breast reconstruction.
Currently, these meshes are commonly
used in the USA; representing a paradigm
shift in the ever expanding realm of
breast reconstruction, but they have yet
to gain popularity in Europe owing to
their high cost and conflicting reports
in the literature. Through my work, I
hope to shed some light on the most
effective approaches when using ADM
in breast reconstruction, compare the
various types of meshes used, assess
their impact on complication rates, look
at current trends of use among plastic
surgeons, and examine cost justification
based on aesthetic outcome.
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What if I asked you ten years ago “what
will you be doing in ten years time?” What
would you have said?
Ten years ago I was in my second year
of medical school still trying to figure out
how I was going to make it through the
year! I come from a family of physicians
and so medicine was not just simply a
career it was a way of life. Since then,
life has taken me in so many different
directions. Never could I have imagined
that I would be doing research at
Harvard Medical School or that I would
be accepted into the PhD program at
Erasmus University Rotterdam.

Do you have any frustrations or
disappointments?
Possibly my biggest frustration was having
to deal with all the bureaucracy involved
in actually getting the intended research
up and running. I found myself spending
hours on end trying to obtain all the
necessary approvals and justifying my
work to various research committees.
In the end, it is an important part of
the job and one has to learn to accept
the good with bad. It certainly helps to
be surrounded by great colleagues and
mentors who create a fun atmosphere
and make having to deal with paperwork
all the more tolerable.

How about the same question now? What
is your answer?
Hopefully by then I will have obtained
my PhD and successfully completed
my residency training in Plastic and
Reconstructive Surgery. Ultimately, my
goal is to become an academic Plastic
Surgeon. As cliché as this sounds, I look
forward to the challenges that lay ahead
and the realization of a life-long dream
to use my surgical skills and research
abilities on behalf of others. This dream
is for myself and for my future patients
both those I treat during my own lifetime
as well as those who will come after me
when I am gone.

What is your biggest achievement so far?
There is always room for growth, but
in addition to expanding my wealth of
knowledge and satisfying my natural
curiosity, I would say that my biggest
achievements in research so far have
been helping to bring in grants to support
the various projects as well as getting
two original manuscripts published in
the prestigious Nature journals (Nature
Materials and Nature Communications).

Will you ever be a nominee for the Nobel
Prize?
I certainly hope so! It is always important
to aim high and to strive to be the best!
I staunchly believe that you can achieve
anything if you put your mind to it. I hope
that I am fortunate enough to be involved
in work that will benefit the lives of millions
and warrant such commendation. In the
meantime, I will continue to work hard
and live life on day at a time.
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Which part of your research is the most
satisfying?
The ability to focus on one specific topic
and eventually become an expert in the
field. I constantly find myself being the
“go-to-guy” with questions related to
the use of biologic meshes not only in
breast reconstruction but in other facets
of Plastic Surgery as well. Also, I have
to say, the feeling I get when an article
is accepted for publication is like no
other. It serves as justification that all
the hard work and time spent on putting
a scientific endeavour together has paid
off and is of interest to others in the field.

CHAPTER 3

3.1 Introduction
Reconstructive surgery following oncological resection and
wound healing
Surgeons: M.A.M. Mureau, MD, PhD (head of section); E.M.L. Corten MD PhD; A.J.M.
Luijsterburg, MD PhD; N.A.S. Posch, MD; H.M. Zuijdendorp, MD
Research: J.W. van Neck (experimental research coordinator), MSc, PhD, M.A.M.
Mureau, MD, PhD (clinical research coordinator).
Teaching: all
Research in Oncologic Reconstructive Surgery can be divided into clinical and
experimental studies, including wound healing. There is an increased need for
improved reconstruction techniques with better clinical outcomes since the incidence
of malignant tumours increases each year, despite improved knowledge on aetiology
and prevention of cancer. In 2005 there were over 73,000 newly diagnosed tumours
in the Netherlands. Fortunately, improved cancer treatment options have led to 14%
decreased cancer mortality rates for most tumour types. Paradoxically, however, the
absolute number of cancer-related deaths has increased by 8%. Recently, cancer
mortality rates in the Netherlands have overtaken cardiovascular-related mortality
rates for the first time and have become the main cause of death. The increase
in the numbers of newly diagnosed cancer patients causes an increased need for
reconstructive surgery after primary surgical treatment of the tumour.
In surgical treatment of a tumour, wound healing is an important aspect. Wound
healing is a complex and dynamic process, including removal of debris, control of
infection, and clearance of inflammation, angiogenesis, deposition of granulation
tissue, contraction, remodelling and maturation. Problematic wound healing
underlies a large variety of medical conditions ranging from recurrent ulcers to
poor healing of tendons and nerves, as well as hampered functional recovery due
to adhesion formation.
Our scientific approaches aim to contribute to our clinical work. They include
clinical outcome studies and translational studies. The research group consists of
plastic surgeons, head and neck surgeons, maxillofacial surgeons, general surgeons
and biologists. We participate in the “Rotterdam Working group Head and Neck
Tumours” of the Erasmus MC.
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3.2 Focus

Main topics that are covered by our research are:
- Clinical outcome studies
- Clinical research on breast reconstruction
- Clinical research on facial reconstruction
- Clinical research on head and neck reconstruction
- Clinical research on optimizing wound care.
- Translational studies
- Tissue engineering
- Cellular mechanisms that promote wound regeneration

Clinical outcome studies
Clinical research on breast reconstruction
Up to now more than 500 microsurgical autologous breast reconstructions have been
performed at the Department of Plastic and Reconstructive Surgery. Several projects
are currently being performed, studying surgical outcome, cost-effectiveness, patient
satisfaction, and psychosocial and psychosexual adjustment, to further improve
treatment and patient counselling, and to prove the need for this type of breast
reconstruction.
Clinical research on facial reconstruction
Several studies on outcome (functional, aesthetic, and oncologic) after aesthetic
facial reconstructions (e.g., nasal and perioral reconstructions) following surgical
treatment for skin malignancies are currently being performed, to further improve
treatment and patient counselling.
Clinical research on head and neck reconstruction
Several research projects on outcome (functional, aesthetic, and quality of life) after
several types of head and neck reconstructions are currently being performed, to
further improve treatment and patient counselling.
Clinical research on optimizing wound care
Vacuum-assisted closure (VAC): the period between debridement and surgical
closure is bridged by conventional moist gauze therapy or more modern techniques
like VAC. VAC appeared to be more efficient than conventional therapy with respect
to wound size area reduction. This is, of course, an important benefit since it leads
Chapter 3
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to faster healing of the wound. In addition, surgical closure of a smaller wound
will require a smaller autologous transplant, resulting in decreased donor-site
morbidity. The efficacy and cost-effectiveness of VAC is being evaluated.
Regenerative medicine: a promising new concept for wound healing is the use of
heparan sulfate mimics (RGTAs). Heparan sulfates are part of the extracellular
matrix and key players in the sequestration of the cytokines and growth factors
locally synthesized by the tissue. However, during the wound process, heparan
sulfates are degraded and will no longer protect matrix proteins and growth factors.
They are quickly replaced by less specific factors provided by circulating and
inflammatory cells which will trigger wound healing. Wounds then become chronic
because healing is not completed and repaired tissue is destroyed, partially healed,
destroyed, etc. RGTAs replace heparan sulfate, protects matrix proteins from inside
and restores matrix architecture. The RGTA concept of regenerative medicine is
tested in placebo-controlled, randomized multi-center clinical trials in chronic ulcer
patients and at split-skin donor sites.

Translational studies
Tissue engineering
Experimental studies focus on tissue engineering of different mucosa and fat
constructs. The ultimate long-term goal is to replace the bulky and hair-bearing free
or pedicled fasciocutaneous flaps that are currently being used in head and neck
cancer patients with engineered autologous mucosa.
Optimizing wound care
Vacuum-assisted closure (VAC): the mechanism of action underlying the improved
wound healing by VAC is studied by determining the levels of specific proteins in
wound fluid collected from patients. These proteins, e.g. metalloproteinases and
their inhibitors, are known mediators in the wound healing process and are being
studied.
Regenerative medicine: The results of our animal experiments in regenerative medicine
show that application of OTR4120 (a member of the RGTA family) has a long-term
effect on improving wound breaking strength and vasodilatation during both surgical
full thickness and ischemia wound healing in normal rats. Its underlying mechanism
of action consists of resolving inflammation, stimulating neovascularisation,
accelerating reepithelialisation, and improving granulation tissue formation and
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Scientific Activities Report 2013 & 2014

3.3 PhD theses

Acellular dermal matrix in postmastectomy breast reconstruction
Ahmed Ibrahim
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Breast reconstruction is aimed at restoring the normal contour and appearance of
the breast. This in turn contributes to improvements in patients’ feelings of sexuality,
body image and overall well being. Implant-based breast reconstruction remains
the most popular approach. However, challenging problems such as capsular
contracture, visible rippling, implant malposition, and animation deformities may
occur as a result of inadequate tissue coverage and support. Acellular Dermal
Matrix (ADM) represents a possible solution by supporting the creation of an implant
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collagen maturation. The potential effect of OTR4120 treatment in healing ischemia
wounds in streptozotocin-induced diabetic rats (an impaired healing wound model)
is also studied.
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Deep Inferior Epigastric artery Perforator flap breast reconstruction:
Optimization of technique, perioperative measures, and outcomes

Morteza Enajat
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of venous augmentation on venous congestion and
DIEP flap survival was investigated. The use of two venous anastomoses resulted
in a significant reduction in the number of cases of venous congestion to zero, but
did not lead to a better total flap survival rate. Consideration of incorporating both
the superficial and deep venous systems is an approach that may further improve
the venous drainage of the flap.
We showed the feasibility of performing two DIEP flaps within the working hours of
a single day. Complications did not increase when two DIEP flaps were performed
in a single working day. Preoperative CT angiography contributed to a significant
reduction of operative time in our study. The use of vascular closure staple sutures
and ring couplers resulted in statistically significant reductions in anastomotic
times. The use of two separate theatres for performing two DIEP flaps resulted in a
reduction of 59min in operative time per case.
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We assessed the risk of pulmonary embolism after DIEP flap breast reconstruction
and developed a preliminary risk assessment model which can predict this potentially
lethal complication. The incidence of asymptomatic pulmonary embolism after
DIEP flap breast reconstruction was 4% despite standard thromboprophylaxis. Our
prediction model showed that BRCA gene mutation status and BMI above 28 are risk
factors for developing pulmonary embolism after DIEP flap breast reconstruction. This
latter category may benefit from a more aggressive thromboprophylaxis approach.
Contour deficiencies after breast conservation surgery may often be cosmetically
inacceptable. We considered and evaluated the use of the DIEP flap for delayed
reconstruction of selected larger partial mastectomy defects. We found complication
rates comparable with other reconstructive options. There were no cancer recurrences
or effect on oncologic management. Cosmetic outcome was rated as high by both
patients and surgeon. Our results suggest that the DIEP flap may be of considerable
value for delayed reconstruction of selected larger partial mastectomy defects.
We assessed the need for additional procedures for either complications or aesthetic
refinements following initial breast reconstruction. On average 1.06 additional
interventions were necessary to improve the aesthetic result of the primary breast
mound reconstruction. Procedures for aesthetic refinement included nipple
reconstruction, nipple-areola complex tattooing, dog-ear correction, liposuction,
lipofilling, scar revision, mastopexy, and reduction mammaplasty.
Finally we assessed patient satisfaction after DIEP flap breast reconstruction and
assessed the impact of this procedure on self-esteem and analyzed the correlation
between patient satisfaction and self-esteem using the Rosenberg self-esteem
scale. More than 80% of patients were content with their decision to undergo a
DIEP flap breast reconstruction and would recommend this to a friend. Patient
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We evaluated and compared different outcome parameters and complications
between academic and community hospitals. No significant differences were found
in total complication rate, flap loss or need for surgical intervention. Although wound
dehiscence occurred more often in the community hospitals, unilateral DIEP flap
breast reconstructions can be performed with a comparable degree of safety and
complication risk in both university and community hospital settings.
We investigated the effect of acetylsalicylic acid on microvascular thrombosis.
No statistically significant effects of acetylsalicylic acid on the occurrence of
microvascular thrombosis, flap failure and other complications were found. Therefore,
we recommend not to routinely using it postoperatively for this purpose, as it may
increase the risk of hematomas and gastrointestinal bleeding.

CHAPTER 3

satisfaction and self-esteem were found to be positively correlated. Patients were
generally content with the outcome of primary DIEP flap breast reconstruction. The
favourable aesthetic result of this procedure has a beneficial effect on patients’
self-esteem.

DNA repair in rapid replicating 3D tissue engineered constructs:
from fundamental research to improved radio protection
PhD student: Wendy Tra

	
  

	
  

The aim of this thesis was to develop a tissue-engineered mucosal construct (TEM)
that 1) could be used for clinical applications and 2) is a representative model for
in vitro research.
We developed a TEM construct consisting of de-epidermized dermis (DED) repopulated with keratinocytes and fibroblasts. Careful comparison of our TEM
with native non-keratinizing oral mucosa demonstrated that our TEM has a strong
morphologic resemblance with native oral mucosa, with a similar expression pattern
of various keratins and basement membrane components.
Next, we studied the potential of preconditioning TEM with either hypoxia or hyperbaric
oxygen (HBO) to enhance the secretion of angiogenic factors. We exposed TEM
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and demonstrated that the normal morphology of TEM is preserved up to 24h postirradiation. Thereafter, profound structural changes such as basal cell degeneration,
decreased proliferation and thinning of the epithelium were observed. The response
of TEM to radiation was similar to that of native oral mucosa, confirming the potential
of TEM as in vitro model.
Aside from their potential to function as a model for scientific research, TEM
was developed for clinical applications. With TEM we aim to provide a suitable
alternative grafting material for the top skin layer covering soft tissue. We implanted
TEM constructs into subcutaneous pockets on the back of nude mice to determine
survival post-implantation. Analysis of the harvested constructs showed that a
number of the TEMs survived implantation up to 28 days. Even though the results
were promising, it has become clear that our TEM constructs need adjustment in
order to improve the survival rate post-implantation and before TEM can be used in
any clinical setting.
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‘Research is the best and most
satisfying job ever’
How did you become a PhD student at
the Department of Plastic Surgery?
Before I started here I studied Biology
at Leiden University and was looking for
a PhD position where I could continue
doing research, for which I always had
a passion. The wound healing topic I’m
working on is exactly the field I wanted to
continue working in, and I feel lucky every
day to be able to go to work happily,
working on a great subject with amazing
people.

Which part of your research is the most
satisfying?
The moment when you’re looking at
histological sections, and the most
exciting hypothesis about your work
comes to mind. There is always so much
more to look at.

see if a temporary matrix can form a
scaffold to improve processes such as
migration of inflammatory cells and of
course angiogenesis. Also, side projects
will be on in vitro fibrin cultures and
neutrophil extracellular traps (NETs), an
antimicrobial process in which neutrophils
release extracellular fibers consisting
of chromatin and granulate proteins.
Of course, this is only the beginning of
my PhD and I expect many more nice
experiments to follow.

the most respected people in the field
of development and cardiac research,
leading to my graduation (with an
average grade of 8.5) one paper (which
came out the 9th of September in PLOS
One) and one paper in progress. I have
not only grown as a researcher, but also
as a person.

Do you have any frustrations or
disappointments?
Not being able to tackle every single
question related to your topic. I always
have so many questions and sometimes
Which topics are covered in your thesis? it’s hard to draw the line somewhere
The main project of my thesis will be regarding what is possible within the time
about the improvement of wound healing limit and budget.
in chronic wounds of diabetic patients
by applying a temporary matrix. We What is your biggest achievement so far?
will study wounds such as ulcers and Working on my final Masters research on
decubitus in a diabetic rat model to defects in heart development with two of
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How would you describe your ideal
research day?
A day filled with practical work, from early
in the morning to late in the afternoon,
and finding out everything you have
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been planned to do that day went well.
Of course for a perfect day a couple
of hypotheses are confirmed along the
way.

Will you ever be a nominee for a Nobel
Prize?
One of the main quotes I believe in is:
“The greatest danger for most of us is
not that our aim is too high and we miss
If I asked you 10 years ago what will you it, but that it is too low and we reach it”,
be doing in 10 years time, what would by Michelangelo. The sky is the limit and
you have said?
Back then I was still in my early teens
and wanted to be a rockstar. Singing in a
band or playing the guitar. It was always
either that or working in a CSI squat.

always try to become legendary. So with
that in mind, yes, definitely. I keep my
fingers crossed and follow my dreams.

How about asking the same question
now, what is your answer?
In ten years I will have my PhD degree and
I will still be doing research in the field of
wound healing, possibly in combination
with something in the cardiac field again.
Because research is the best and (can be
the) most satisfying job ever.
Chapter 3
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3.4 Ongoing research
Research projects wound healing
Prevention and pathogenesis of pressure ulcers
PhD student: Martin van Leen
The topics of this study are: Is static air better for prevention of
pressure ulcers than foam mattresses? The thesis is based on the
following studies:
1) a single blinded randomized trial on static air versus cold foam,
2) a crossover study on static air versus visco-elastic foam.
3) a randomized trial visco-elastic foam versus 3-D textile system
Based on data from the annual collection of items related to pressure ulcers during
the last 9 years by Maastricht University, the need of repositioning and cost aspects
will be analysed. Also we will look which preventive measures from (inter)national
guidelines are implemented in practice.

Performance indicators in the Erasmus MC: research on
the relationship with quality of care
PhD student: Anne-Margreet van Dishoeck
Since 2003, all Dutch hospitals provide information about their
performance to the Health Care Inspectorate. This includes about
50 performance indicators (PIs) for different aspects of hospital
care. It is unclear how to interpret these PI data, and how to use
the data for quality improvement. The project provides insights
in the comparison between Dutch hospitals with an analysis of variation for several
PIs. We have explored methods displaying random variation in comparing hospital
performance and assessed ranking of hospitals with performance indicators using
the rankability measurement. The influence of case mix was studied in a national
registry of surgical site infections. Secondly, we have studied the relationship
between the occurrence of pressure ulcers as a performance indicator and the
process quality of the preventive care, using a case-control design. For the Dutch
Inspectorate, we have explored the feasibility of using PI data for the measurement
of the effect of their surveillance actions on public health. Finally, we analyzed the
effect of quality improvements in stroke care and the effect of a training program on
pressure ulcer care using process indicators and outcome indicators. Performance
indicators do not measure quality of care, but offer a signal on quality. Therefore,
a performance indicator is like a one hand clock, it tells us roughly what time it is.
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PhD student: Tamara Hoppenbrouwers
The main project of my thesis will be about the improvement of
wound healing in chronic wounds of diabetic patients by applying
a temporary matrix. We will study wounds such as ulcers and
decubitus in a diabetic rat model to see if a temporary matrix
can form a scaffold to improve processes such as migration
of inflammatory cells and of course angiogenesis. Also, side
projects will be on in vitro fibrin cultures and neutrophil extracellular traps (NETs), an
antimicrobial process in which neutrophils release extracellular fibers consisting of
chromatin and granulate proteins. Of course, this is only the beginning of my PhD
and I expect many more nice experiments to follow.

Translational studies
Keloid treatment
PhD student: Eveline Bijlard
Keloid is a pathological scar that results in a benign, progressive,
fibroproliferative lesion. It affects quality of life by pain, pruritus
and the aesthetic complaints. The heterogeneity of the condition
and the resemblance with hypertrophic scars impedes evidence
based practice. Also there has not been enough emphasis on
patient satisfaction of treatments, while this is the only goal to
pursue in keloid treatment.
In my project I look into pain complaints of scars and specially keloids. For keloids
we objectify the sensitivity with the Quantitative Sensory Testing protocol (QST),
especially adjusted for keloids. The findings of the QST will be compared with the
histological findings of small nerve fibers in the skin.
As a doctor I wanted to look into treatments for keloid disease. So I reviewed the
conservative treatment option 5-fluorouracil and together with dr. Niessen of the
VUmc, Amsterdam I work on a clinical trial to proof the value of 5-fluorouracil for
keloids. Finally I look at surgical interventions, in 2012 we started an multicentre
RCT on keloid treatment in which we focus on patient related outcome. We compare
excision with postoperative corticosteroids or with postoperative brachytherapy with
intralesional cryotherapy. With the results of this RCT we want to give treatment
advice for keloid patients and their doctors and compare the performance of
intralesional cryotherapy to the other treatment options.
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Wound healing in diabetic patients
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4.1 Graduate education and training for medical students
The Department of Plastic and Reconstructive Surgery and Hand Surgery participates
in the bachelor and master phase of the core curriculum of the medical education
in Rotterdam. The curriculum consists of lectures, patient demonstrations, clinical
skills and self-tuition items on all relevant subjects of Plastic and Reconstructive
Surgery and Hand Surgery.
Lectures and internships
The curriculum of the Erasmus MC University Medical Center has a Bachelor/Master
structure. The plastic surgery department is well represented in all of its three core
activities.
Lectures
Reconstructive options after resection of skin cancer
Congenital malformations of the head and neck region
Cleft lip and palate
Pressure sores
Vascular malformations
Congenital anomalies of the upper extremity
Lower limb reconstruction
The hand in space
Wound regeneration and impaired wound healing
Anatomy of the hand
Skills training
Dysmorphology
Swollen joints of the hand
Practical classes in macrosurgical suture techniques
are given to students in
their second and third year.
Groups are composed of
approximately 12 students.
Number of classes:
2013: 8
2014: 8
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Self study
Breast reconstruction
Craniosynostosis
Pressure sores
Compartment syndrome
Tendon infections and ruptures
Elective lectures
Since 2010, the Department of Plastic and Reconstructive Surgery and Hand Surgery
has been involved in two educational courses for students, called ‘minors’. It offers
a 10-week course ‘Reconstruction: from head to hands, a multidisciplinary view’
for a maximized attendance of 30 medical students in the third year of medical
school. Our department is also structurally involved in the head and neck surgery
educational course (‘minor’) ‘Head and Neck Surgery’ also for students in their third
year of medical school.
Elective research projects
Each year, several elective research projects are offered by the Department and
Research Unit of Plastic and Reconstructive Surgery for students in their fourth year
of medical education and onwards. During a 21-week period they are responsible
for a complete research project that they present to the staff at the end of the
period. Moreover, if their research project is of sufficient quality, they may have the
opportunity to publish their results in an international journal and present their data
during an international congress. To date, over 50 publications have been published
in which our students are (co)author.
Number of students in the elective research project:
2013: 17*
Two of these students are from the Neuroscience MSc course and have been
allocated to our Research Unit.
One student is from the VU University Amsterdam.
(* indicates 1 student executes his research project in the USA).
2014: 15***
One of these students is from the Neuroscience MSc course and has been allocated
to our Research Unit.
Two students are from the Leiden University.
(*** indicates 3 students execute their research project in the USA).
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Elective internships
The Department of Plastic and Reconstructive Surgery offers an elective internship
(1 week) within the compulsory internship of General Surgery. In addition, an
extensive internship is offered (3, 6 or 12 weeks, depending on the university the
student comes from).
Number of extensive internships:
2013: 19
Of these, 11 were external
students: 1 student from
Groningen, 3 students from
Leiden and 2 students from
Amsterdam. The remaining
5 were from abroad, i.e. 2
from Italy, 2 from Spain and
1 from Turkey.
2014: 18
Of these, 8 were external
students: 3 students from Leiden, 1 student from Nijmegen
and 1 student from Groningen. The remaining 3 were from abroad, i.e. 1 from Brazil;
1 from Spain and 1 student from Tunesia.

Fellowships
Hand Surgery fellowship
In the year after completion of their training, the Dutch Fellowship in Hand and Wrist
Surgery offers plastic surgeons the opportunity of a fellowship under the guidance of
several experts in the field of hand and wrist surgery. The fellowship is coordinated
by the Department of Plastic Surgery of the ErasmusMC and usually consists of two
separate stages.
1) Rotterdam and The Hague
In the first half of the year the fellow is situated in Rotterdam combined with The
Hague for the full spectrum of hand and wrist surgery.
2) Hilversum, Amsterdam and Beverwijk
The second half of the fellowship is spent in Hilversum and Beverwijk, combined
with Amsterdam.
Two hand fellows finished the one-year fellowship in October 2013. One fellow
started the training in 2014.
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Facial Plastic Surgery fellowship
The Dutch Society for Facial Plastic and Reconstructive Surgery started their
fellowships in 2007. All aspects of facial plastic surgery are encountered, from
congenital via reconstructive to cosmetic procedures. The first half of the 6 months
is spent in Rotterdam, where the fellow participates in surgery in both the center
location and in the children’s hospital. The options for the second stage have
increased and now include:
Ghent, Belgium
Stuttgart, Germany
London, UK
Montreux, Switzerland
Trissur, India
Three fellows came by in the first year of the fellowship in 2007. The number
increased over the years with 10 to 15 fellows per year doing the fellowship
nowadays. In 2014 we had 11 fellows visiting our department. A total of 75 doctors
applied for the posts available in 2015.

4.2 Postgraduate education and training
Microsurgical training courses
The Department and Research Unit
organizes microsurgical training
courses.
The three-day basic microsurgery
course (started in 1981) can be
attended by 8 participants. Since
2009 also a five-day international
course in microsurgery is offered.
Training in macro and microsurgical
suture techniques is provided for several groups. Specialists (in training)
such as neurosurgeons, urologists and thoracic surgeons attend the training in
microsurgical techniques.
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By way of exception in 2013 en 2014 the fellowship was offered as a two-year
program to an orthopedic surgeon in the Erasmus MC.

CHAPTER 4

Number of microsurgical courses:
2013: 2 three-day basic courses and 2 five-day international courses
2014: 1 three-day basic course, 1 five-day international course, 5 two-day courses
for scrub nurses
Esser Courses and other courses
In addition, the Department and Research Unit organize the so-called Esser Courses,
Esser Master Classes and Esser Lectures (see Chapter 5, Esser Courses).
ER physician training
The department participates in the training program for ER physicians by giving
regular lectures on wound healing, upper extremity trauma, facial injuries, and
soft tissue trauma. Workshops on suture techniques for skin and tendon are also
provided, as well as training in applying plaster casts. During their last year of training
the resident can join our department for a
3-week period (rotation system).
Lectures
Lectures are given during:
- the postgraduate courses for residents
in training for Surgery and Orthopedics
(Surgical Anatomy of the Hand, Surgical
Anatomy of the Forearm for the Lowlands
Institute for Surgical and Applied Anatomy;
since 2000)
- the postgraduate courses from the Dutch
Society for Oncology in basic oncology for
researchers and physicians (lecture once a
year in ‘Oncological Reconstructive Surgery’)
the two-day postgraduate Oncoplastic
Breast Surgery Course for breast surgeons, plastic surgeons and residents
- animal science courses (including legal aspects of animal testing)
- AIO courses organized by other departments of the Erasmus MC, as well as by
departments from other medical centers and universities
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The department of Plastic and Reconstructive Surgery and Hand Surgery is involved
in the training of medical specialists in Plastic and Reconstructive Surgery. Specialist
training is divided into two years of General Surgery training, and four years of
Plastic Surgery training. Our department provides these last four years. All aspects
of Plastic Surgery and Hand Surgery are covered in the training, with emphasis
on Craniofacial Surgery, Reconstructive Oncological Surgery and Hand, Wrist and
Nerve Surgery.
The training takes place at four locations:
- Erasmus MC
- Center location
- Daniel den Hoed Oncology Hospital
- Sophia Children’s Hospital
- Sint Franciscus Gasthuis
The Rijndam Rehabilitation Clinic is also involved.
A total of 11 to 12 residents are in training each year in accordance with this fouryear time frame.

4.4 Paramedical education and training
Postgraduate education and training
Nursing school education and training is offered for the OR, intensive care, pediatric
nurses and plaster technicians. An applied six-hour course on plastic surgery is
given twice a year. A lecture on craniofacial surgery is given to intensive care nurses
(twice a year). In addition, a general
course (three hours) on plastic surgery
is provided to pediatric nurses twice
a year.
Wound and Decubitus consultant
training
In 2005 a national wound and
decubitus consultant training was
founded and started at the Erasmus
MC for experienced nurses who intend
to specialize in wound healing. The
Chapter 4
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4.3 Medical Specialist Training
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Department of Plastic and Reconstructive Surgery was one of the initiators and their
staff members are involved in this training since then.
The training involves two days per month over a two-year period, followed by a final
exam. Practical rotations are also part of this training. This included a hands-on
course on debridement of wounds prior to the Wound Healing Congress.
Hand therapists training
Together with the department of Rehabilitation, a two-year educational program
is organized for hand therapists, followed by a final exam. This training is for
physiotherapists and ergo-therapists. Staff members are involved in lecturing for
participants.
Lectures and Meetings
Every year (since 2000) a Wound Healing Congress is organized together with other
hospitals in the south of Rotterdam.
Our cleft & craniofacial team provides a 5-hour course on cleft lip, cleft palate
and craniofacial deformities for pediatricians, prenatal physicians and child &
adolescent health care physicians (once a year).
Lectures are given to physiotherapists on hand surgery, burns and non-synostotic
plagiocephaly (once a year).
The Foundation for Breast Education provides a course for breast care nurses. A
lecture is given on ‘Breast reconstruction’ once a year.
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5.1 Introduction

The Esser Foundation supports lectures, courses, master classes, fellowships and
research activities of the department of Plastic and Reconstructive Surgery.
Johannes F.S. Esser was a Dutch ‘structive’ surgeon who developed the biological
flap (the vascularised pedicled flap, the basis of reconstructive surgery) in the
beginning of the 19th century. He is considered one of the greatest pioneers in our
field. The courses, lectures and visiting professorships are organised in his name.

5.2 Esser Lectures, Visiting Professors and Guest Surgeons
Visiting Professors and Guest Surgeons
2013
Monika Mattesich MD, Department of
Plastic, Reconstructive and Aesthetic
Surgery, Medical University of
Innsbruck, Austria
Fabio Santanelli di Pompeo,
MD, PhD, Azienda Ospedaliera
Sant’Andrea,
Responsabile
dell’U.O.C. di Chirurgia Plastica,
Roma, Italy
Volkert van Steijn, Chemical
Engineering/Product and Process Engineering, TU Delft, The Netherlands
Dylan Murray MD, John Caird MD, Children’s University Hospital, Dublin, Ireland
Professor Don Lalonde MD PhD,Saint John Regional Hospital, Saint John, Canada
2014
Chris Parks MD, Alder Hey Children’s NHS Foundation Trust, Craniofacial Surgery,
Liverpool, United Kingdom
Peter Tarnow MD, Lars Kolby MD, Robert Olsson MD, Sahlgrenska University Hospital,
Goteborg, Sweden
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Julio Wilson Fernandes MD, Assistant Professor of Surgery (Plastic and Reconstructive
Surgery), Universidade Positivo, Curitiba, Brazil
Tine Arnez MD, Univerza Ljubljani Medicinska Fakulteta ULMF, Ljubljana, Slovenia
Geert Streekstra, Department of Biomedical Engineering and Physics. AMC Amsterdam
Frederick J Menick MD, Tucson Arizona, United States of America
Rolf Habenicht MD, Katholischen Kinderkrankenhaus Wilhelmstift, Hamburg, Germany

Esser Master Classes
2013
The Dutch Wrist Arthroscopy Course (DWAC), Esser Master Class, June 28-29, 2013,
SkillsLab, ErasmusMC, Rotterdam, The Netherlands
2014
The Dutch Wrist Arthroscopy Course (DWAC), Esser Master Class, September 12-13,
2014, SkillsLab, ErasmusMC, Rotterdam, The Netherlands

Esser Courses
2013
19th Esser Course together with the Hand Therapy
Symposium: To the Base of the Thumb, the CMC joint,
April 25 (ErasmusMC) and April 26, 2013, (De Doelen),
Rotterdam, The Netherlands
20th Esser Course: Neuropathic Pain. September 19,
2013, ErasmusMC, Rotterdam, The Netherlands
21st Esser Course: Wide Awake. A live Surgery Event.
November 7, 2013, ErasmusMC, Rotterdam, The Netherlands
Chapter 5
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Marco Pappalardo MD, Department of Plastic and Reconstructive Surgery, University
Hospital G. Martino, Messina, Italy

CHAPTER 5

2014
22nd Esser Course: What’s New in Breast
Reconstruction. Live Surgery and Lectures.
January 10 (ErasmusMC) and January 11,
2014 (STC Events Center), Rotterdam, The
Netherlands
23rd Esser Course: On Your Nerves. October
17, 2014. De Doelen, Rotterdam, The
Netherlands
24th Esser Course: Ins and Outs of Nose
Surgery, October 31-November 1, 2014. NAI
Events Center, Rotterdam, The Netherlands

Other courses and meetings
2013
Openings symposium Academisch Borstkankercentrum ErasmusMC –
Havenziekenhuis, April 4, 2014, STC Events Center, Rotterdam, The Netherlands
Cursus Oncoplastische Mamma Chirurgie, 7-8 February 2013, Skillslab ErasmusMC,
Rotterdam, The Netherlands
International Microsurgical Course, Skillslab ErasmusMC, Rotterdam, The Netherlands
2014
Cursus Oncoplastische Mamma Chirurgie, 20-21 November 2014, Skillslab
ErasmusMC, Rotterdam, The Netherlands
International Microsurgical Course, Skillslab ErasmusMC, Rotterdam, The Netherlands
29th congress NVSCA (Ned Ver voor schisis en craniofaciale afwijkingen) in
collaboration with patient organization LAPOSA, November 15th, 2014 Rotterdam
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5.3 Fellowships
Hand
2013
Martijn Loonen, MD. AZ-St Jan, Brugge,
AZ Groeninge, Kortrijk, Belgium – Dutch
hand and wrist fellowship
Joost Colaris, MD. ErasmusMC, Rotterdam – Hand fellow
2014
Sebastiaan Souer MD, Rijnstate Ziekenhuis, Afdeling Orthopedie, Arnhem, The
Netherlands - Dutch hand and wrist fellowship
Patrick Goon, Norfolk and Norwich University Hospitals NHS Foundation Trust,
United Kingdom – Hand fellow
Facial
2013
Nicole Lindenblatt, University Hospital Zurich, Switzerland - DAFPRS facial plastic
surgery fellow
Pál Csaba Pesthy, Military Hospital Burns and Plastic Surgery Unit, Budapest,
Hungary - DAFPRS facial plastic surgery fellow
Andreas Kehrer, Department of Plastic and Reconstructive Surgery, St Markus
Hospital, Johann Wolfgang
Goethe University Teaching
Hospital,
Frankfurt/Main,
Germany - DAFPRS facial
plastic surgery fellow
Rita Narikawa, University of
Sao Paulo School of Medicine
and Hospitals, Sao Paulo,
Brazil DAFPRS facial
Chapter 5
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plastic surgery fellow
Joseph Rizk, Private Practice, Woollahra,
Australia - DAFPRS facial plastic surgery
fellow
Marco Romeo, Clinica Universitaria de
Navarra, Pamplona, Spain - DAFPRS facial
plastic surgery fellow
Ozge Senyaman, UKSH (University of
Schleswig-Holstein), Campus Lübeck,
Germany DAFPRS facial plastic surgery fellow
Gert-Jan Halbesma, AMC Amsterdam,
The Netherlands - DAFPRS facial plastic
surgery fellow
ShavkatVasidov, Khujand Branch of Tajik State Medical University, Khujand, Tajikistan
- DAFPRS facial plastic surgery fellow
2014
Kreshanti Prasetyanugraheni, Cipto Mangunkusumo Hospital, Jakarta, Indonesia DAFPRS facial plastic surgery fellow
Karlis Verdins, Riga Eastern Clinical University Hospital, Riga, Latvia - DAFPRS facial
plastic surgery fellow
Piyush Durani, Leicester Royal Infirmary, Leicester UK, United Kingdom - DAFPRS
facial plastic surgery fellow
Maria Athanasiadou, University Hospital Gent, Belgium - United Kingdom DAFPRS
facial plastic surgery fellow
Eilis Fitzgerald, St. John’s Livingston/Spire Healthcare Murrayfield, Edinburgh, United
Kingdom - DAFPRS facial plastic surgery fellow
Sankhya Kapil Sen, St. Andrew’s Centre, Broomfield Hospital, Chelmsford, Essex,
United Kingdom - DAFPRS facial plastic surgery fellow
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Oladipupo Alodimeji, Obafemi Awolowo University Teaching Hospital Complex,
Laos, Nigeria - DAFPRS facial plastic surgery fellow
Kamran Mirshekar, Carol Davila University, Bucharest, Romania - DAFPRS facial
plastic surgery fellow
Adnan Tahir, James Cook University Hospital, Middleborough, United Kingdom DAFPRS facial plastic surgery fellow
Tim Damen, ErasmusMC, Department of Plastic and Reconstructive Surgery and
Hand Surgery, Rotterdam, The Netherlands - DAFPRS facial plastic surgery fellow

5.4 Awards
Pulse: steeds beter door meten, Achmea Quality Award 2013. NBC Congrescentrum
Nieuwegein, Utrecht
Value Based Healthcare Prize 2014 for best initiative on measuring patient outcomes
PhD candidate Jacqueline Goos: best presentation NVPC spring meeting 2013
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Serafeim Bouloumpasis, Addenbrooke’s Cambridge University Hospital, Cambridge,
United Kingdom - DAFPRS facial plastic surgery fellow
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Grants
2013 & 2014

GRANTS

Project Name

Year

OSAS in syndromic craniosynostosis

2006

Neurospychological functioning in syndromic
craniosynostosis
Parameters of Wound Healing
Imaging of brain disorders in syndromic craniosynostis
Diabetes wound prevention
Ultrasound of carpal tunnel syndrome
Genetics in craniofacial malformations
Hyperbaric Oxygen in Wound Healing
Diabetes sensory loss prevention
Treatment of Keloids
Support of Theses, Publications and Fellowships
Longterm outcome in the treatment of radial polydactyly
NEURoControl- Assessment and Stimulation (NeurAS)
Outcome in syndromic craniosynostosis
Predicting outcome in Dupuytren’s disease
Outcome of CMC1 osteoartritis
‘Vinger aan de pols!’ A comparison study in the treatment of
radial carpal arthrosis.
Itching in burns
Genetic aspects of congenital malformations of the upper
extremity
Dynamic ultrasound to enhance understanding of carpal
tunnel
Craniosynostose

2006

Doing the right things right
Classification of preaxial polydactyly of the foot
Optimized decellularized nerve allografts
Cost effectiveness of breast reconstruction

2014
2014
2014
2014

Outcome in Congenital Hand Anomalies
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2007

2008
2008
2010
2010
2011
2011
2012
2012
2013
2012
2012
2011
2013
2013
2013
2013
2014
2014
2014

Start date

End date

Child Rehabilitation Rotterdam Foundation, 01-01-2007
Fund Adriaan Foundation, Johanna
Childrens Foundation
Stichting Hoofdzaak, Trust Fonds Erasmus 01-03-2006
University
Nuts Ohra Foundation
01-08-2006

01-01-2013

Erasmus MC
Erasmus MC Fellowship / Stichting Hoofdzaak
Nuts Ohra Foundation
Erasmus MC grant
Stichting Hoofdzaak / Complete Genomics
Nuts Ohra Foundation
Nuts Ohra Foundation
Nuts Ohra Foundation
Esser Foundation / Stichting Hoofdzaak
Nuts Ohra Foundation
Zon MW
Nuts Ohra Foundation
Xpert Clinic
Articulinx
Fonds Nuts Ohra

01-09-2008
01-01-2008
01-04-2011
01-04-2011
01-09-2011
01-05-2012
02-07-2012
01-03-2012
01-01-2013
01-04-2012
01-12-2012
01-03-2012
01-07-2013
01-09-2013
01-09-2013

01-09-2014
01-09-2014
01-10-2013
01-04-2015
01-09-2014
01-12-2014
01-11-2014
01-03-2015
01-01-2015
01-04-2015
01-12-2015
01-03-2013
01-07-2016
01-05-2014
01-03-2015

Dutch Burns Foundation
Esser Foundation

15-12-2013
01-07-2014

15-12-2014
01-07-2015

NIH / combination with Mayo Clinic, USA

01-09-2014

01-05-2019

Esser Foundation / Stichting Hoofdzaak / 01-09-2014
Nuts Ohra Foundation
Nuts Ohra Foundation
01-09-2014
Esser Foundation
01-10-2014
Esser Foundation
01-11-2014
Esser Foundation
01-12-2014

01-01-2017

01-01-2016
01-04-2013

01-09-2016
01-10-2015
01-11-2015
01-12-2015
Grants
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Funded by

Publications
2013 & 2014

Output 2013
Output 2014

110
120

PUBLICATIONS

OUTPUT 2013
PhD thesis
C. Driessen. March 1, 2013. Syndromic carniosynostosis: sleeping with the enemy.
Promotor: prof dr SER Hovius, prof dr IMJ Mathijssen.
L. Duraku. September 18, 2013. Post-traumatic neuropatic pain: the role of the skin.
Promotor: prof dr SER Hovius.
A.J.M. Luijsterburg. November 13, 2013. Hands and
heads. Recording and classification of congenital
anomalies of the upper limb and common oral
clefts. Promotor: prof dr SER Hovius.
A.M. Rozendaal. December 20, 2013. Oral Clefts.
Describing and classifiying sub-phenotypes and
associated anomalies. Promotor: prof dr SER
Hovius.

Publications 1st author
Bijlard E, Timman R, Verduijn GM, Niessen FB, van Neck JW, Busschbach JJ,
Mureau MAM. Intralesional cryotherapy versus excision and corticosteroids or
brachytherapy for keloid treatment: study protocol for a randomised controlled trial.
Trials. 2013;14:439-45.
Bredero-Boelhouwer H, Joosten KFM, Van Veen-Van Der Hoek M, Mathijssen IMJ.
Family-centred care during midface advancement with a rigid external device:
What do families need? Journal of Plastic, Reconstructive and Aesthetic Surgery.
2013;66(8):1103-8.
Brinkman JN, Derks LH, Klimek M, Mureau MAM. Perioperative fluid management
and use of vasoactive and antithrombotic agents in free flap surgery: A literature
review and clinical recommendations. Journal of Reconstructive Microsurgery.
2013;29(6):357-66.
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Cornelissen MJ, Van Der Vlugt JJ, Willemsen JCN, Van Adrichem LNA, Mathijssen
IMJ, Van Der Meulen JJNM. Unilateral versus bilateral correction of unicoronal
synostosis: An analysis of long-term results. Journal of Plastic, Reconstructive and
Aesthetic Surgery. 2013;66(5):704-11.
De Jong T, Van Veelen MLC, Mathijssen IMJ. Spring-assisted posterior vault expansion
in multisuture craniosynostosis. Child’s Nervous System. 2013;29(5):815-20.
De Kraker M, Selles RW, Van Vooren J, Stam HJ, Hovius SE. Outcome after pollicization:
Comparison of patients with mild and severe longitudinal radial deficiency. Plastic
and Reconstructive Surgery. 2013;131(4):544e-51e.
De Putter CE, Selles RW, Polinder S, Hartholt KA, Looman CW, Panneman MJM, et
al. Epidemiology and health-care utilisation of wrist fractures in older adults in the
Netherlands, 1997-2009. Injury. 2013;44(4):421-6.
De Wit T, Walbeehm ET, Hovius SER, McGrouther DA. The mechanical interaction
between three geometric types of nylon core suture and a running epitenon suture
in repair of porcine flexor tendons. Journal of Hand Surgery: European Volume.
2013;38(7):788-94.
Driessen C, Joosten KFM, Bannink N, Bredero-Boelhouwer HH, Hoeve HLJ, Wolvius
EB, et al. How does obstructive sleep apnoea evolve in syndromic craniosynostosis?
A prospective cohort study. Archives of Disease in Childhood. 2013;98(7):538-43.
Driessen C, Joosten KFM, Florisson JMG, Lequin M, Van Veelen MLC, Dammers R, et
al. Sleep apnoea in syndromic craniosynostosis occurs independent of hindbrain
herniation. Child’s Nervous System. 2013;29(2):289-96.
Driessen C, Plomp RG, Van Der Spek PJ, Ince C, Kulik W, Mathijssen IM, et al. Is there
an effect of obstructive sleep apnea syndrome on oxidative stress and inflammatory
parameters in patients with craniofacial anomalies? Journal of Craniofacial Surgery.
2013;24(6):1908-13.

Publications

111

PUBLICATIONS

Cheriex KCAL, Nijhuis THJ, Mureau MAM. Osteoradionecrosis of the jaws: A review of
conservative and surgical treatment options. Journal of Reconstructive Microsurgery.
2013;29(2):69-76.

PUBLICATIONS

Duraku LS, Hossaini M, Schüttenhelm BN, Holstege JC, Baas M, Ruigrok TJH, et al.
Re-innervation patterns by peptidergic Substance-P, non-peptidergic P2X3, and
myelinated NF-200 nerve fibers in epidermis and dermis of rats with neuropathic
pain. Experimental Neurology. 2013;241(1):13-24.
Duraku LS, Niehof SP, Misirli Y, Everaers M, Hoendervangers S, Holstege J, Boele
HJ, Koekkoek SK, Smits ES, Selles RW, Walbeehm ET. Rotterdam Advanced Multiple
Plate: A novel method to measure cold hyperalgesia and allodynia in freely behaving
rodents. J Neurosci Methods. 2013 Dec 21;224C:1-12.
Enajat M, Aziz Mohammadi M, Debeij J, van der Hulst RRWJ, Mureau MAM.
Effect of Acetylsalicylic Acid on Microvascular Thrombosis in Autologous Breast
Reconstruction. Journal of Reconstructive Microsurgery. 2013.
Enajat M, Damen THC, Geenen A, Timman R, Van Der Hulst RRWJ, Mureau MAM.
Pulmonary embolism after abdominal flap breast reconstruction: Prediction and
prevention. Plastic and Reconstructive Surgery. 2013;131(6):1213-22.
Filius A, Damen THC, Schuijer-Maaskant KP, Polinder S, Hovius SER, Walbeehm ET.
Cost analysis of surgically treated pressure sores stage III and IV. Journal of Plastic,
Reconstructive and Aesthetic Surgery. 2013;66(11):1580-6.
Filius A, Korstanje JWH, Selles RW, Hovius SE, Slijper HP. Dynamic sonographic
measurements at the carpal tunnel inlet: Reliability and reference values in healthy
wrists. Muscle and Nerve. 2013.
Florisson JM, Mathijssen IM, Dumee B, Hoogeboom JA, Poddighe PJ, Oostra BA,
et al. Complex craniosynostosis is associated with the 2p15p16.1 microdeletion
syndrome. American Journal of Medical Genetics, Part A. 2013;161(2):244-53.
Florisson JMG, Verkerk AJMH, Huigh D, Hoogeboom AJM, Swagemakers S, Kremer A,
et al. Boston type craniosynostosis: Report of a second mutation in MSX2. American
Journal of Medical Genetics, Part A. 2013;161(10):2626-33.
Kan HJ, Verrijp FW, Huisstede BMA, Hovius SER, Van Nieuwenhoven CA, Selles RW.
The consequences of different definitions for recurrence of Dupuytren’s disease.
Journal of Plastic, Reconstructive and Aesthetic Surgery. 2013;66(1):95-103.
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Krijgh DD, Mureau MAM. Reconstructive options in patients with late complications
after surgery and radiotherapy for head and neck cancer: Remember the deltopectoral
flap. Annals of Plastic Surgery. 2013;71(2):181-5.

Molenaar HM, Selles RW, De Kraker M, Stam HJ, Hovius SER. The added value of
measuring thumb and finger strength when comparing strength measurements in
hypoplastic thumb patients. Clinical Biomechanics. 2013;28(8):879-85.
Nijhuis THJ, Bodar CWJ, Van Neck JW, Walbeehm ET, Siemionow M, Madajka M,
et al. Natural conduits for bridging a 15-mm nerve defect: Comparison of the vein
supported by muscle and bone marrow stromal cells with a nerve autograft. Journal
of Plastic, Reconstructive and Aesthetic Surgery. 2013;66(2):251-9.
Nijhuis THJ, de Boer SAS, Wahegaonkar AL, Bishop AT, Shin AY, Hovius SER, et
al. A New Approach to Assess the Gastrocnemius Muscle Volume in Rodents
Using Ultrasound; Comparison with the Gastrocnemius Muscle Index. PLoS ONE.
2013;8(1).

Publications
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Korstanje JWH, Van Balen R, Scheltens-De Boer M, Blok JH, Slijper HP, Stam HJ, et
al. Assessment of transverse ultrasonographic parameters to optimize carpal tunnel
syndrome diagnosis in a case-control study. Muscle and Nerve. 2013.

PUBLICATIONS

Ongkosuwito EM, Van Neck JW, Wattel E,
Van Adrichem LN, Kuijpers-Jagtman AM.
Craniofacial morphology in unilateral
hemifacial microsomia. British Journal
of Oral and Maxillofacial Surgery.
2013;51(8):902-7.
Ongkosuwito EM, Van Vooren J, Van Neck
JW, Wattel E, Wolvius EB, Van Adrichem
LN, et al. Changes of mandibular ramal
height, during growth in unilateral
hemifacial
microsomia
patients
and unaffected controls. Journal
of Cranio-Maxillofacial Surgery.
2013;41(2):92-7.
Plomp RG, Versnel SL, Van Lieshout MJS, Poublon
RML, Mathijssen IMJ. Long-term assessment of facial features
and functions needing more attention in treatment of Treacher Collins syndrome.
Journal of Plastic, Reconstructive and Aesthetic Surgery. 2013;66(8):e217-e26.
Rijken BFM, Lequin MH, De Rooi JJ, Van Veelen MLC, Mathijssen IMJ. Foramen
magnum size and involvement of its intraoccipital synchondroses in crouzon
syndrome. Plastic and Reconstructive Surgery. 2013;132(6):993e-1000e.
Rinkel WD, Huisstede BMA, Van Der Avoort DJJC, Coert HJ, Hovius SER. What is
evidence based in the reconstruction of digital nerves? A systematic review. Journal
of Plastic, Reconstructive and Aesthetic Surgery. 2013;66(2):151-64.
Rozendaal AM, Van Essen AJ, Te Meerman GJ, Bakker MK, Van Der Biezen JJ,
Goorhuis-Brouwer SM, et al. Periconceptional folic acid associated with an
increased risk of oral clefts relative to non-folate related malformations in the
Northern Netherlands: A population based case-control study. European Journal of
Epidemiology. 2013;28(11):875-87.
Saltzherr MS, Selles RW, Bierma-Zeinstra SMA, Muradin GSR, Coert JH, van Neck JW,
et al. Metric properties of advanced imaging methods in osteoarthritis of the hand:
A systematic review. Annals of the Rheumatic Diseases. 2013.
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Smits ES, Duraku LS, Niehof SP, Daanen HAM, Hovius SER, Selles RW, et al. Coldinduced vasodilatation in cold-intolerant rats after nerve injury. Journal of Plastic,
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