
Value of impact microindentation in the evaluation of bone
fragility in clinical practice
Schoeb, M.

Citation
Schoeb, M. (2026, September 23). Value of impact microindentation in the
evaluation of bone fragility in clinical practice. Retrieved from
https://hdl.handle.net/1887/4310142
 
Version: Publisher's Version

License:
Licence agreement concerning inclusion of doctoral
thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/4310142
 
Note: To cite this publication please use the final published version (if
applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/4310142




APPENDICES
Portfolio

Curriculum Vitae

Acknowledgements





183

Appendices

11

Portfolio 

Publications within this thesis
Schoeb M, Hamdy NAT, Malgo F, Winter EM, Appelman-Dijkstra NM. Added 

Value of Impact Microindentation in the Evaluation of Bone Fragility: A System-

atic Review of the Literature. Frontiers in Endocrinology 2020;11:15. DOI: 10.3389/

fendo.2020.00015.

Schoeb M, Winter EM, Malgo F, Schipper IB, Van der Wal RJP, Papapoulos SE, 

Appelman-Dijkstra NM. Bone material strength index as measured by in vivo impact 

microindentation is normal in subjects with high-energy trauma fractures. Osteopo-

rosis International 2022;33:1511-1519. DOI: 10.1007/s00198-022-06368-0. 

Schoeb M, Malgo F, Peeters JJM, Winter EM, Papapoulos SE, Appelman-Dijkstra 

NM. Treatments of osteoporosis increase bone material strength index in patients 

with low bone mass. Osteoporosis International 2020;31:1683-1690. DOI: 10.1007/

s00198-020-05375-3.

Schoeb M, Winter EM, Sleddering MA, Lips MA, Schepers A, Snel M, Appelman-

Dijkstra NM. Bone Material Strength Index as Measured by Impact Microindentation 

is Low in Patients with Primary Hyperparathyroidism. The Journal of Clinical Endo-

crinology & Metabolism 2021;106(7):e2527-e2534. DOI: 10.1210/clinem/dgab207.

Schoeb M, Sintenie PJC, Bakker LEH, Biermasz NR, van Haalen FM, Nijhoff MF, 

de Vries F, Winter EM, Pereira AM, Appelman-Dijkstra NM. Bone Material Strength 

Index Is Low in Patients With Cushing’s Syndrome Even After Long-term Remission. 

The Journal of Clinical Endocrinology & Metabolism 2025 Jul 15;110(8):e2691-e2699. 

DOI: 10.1210/clinem/dgae799.

Schoeb M, Avci TM, Winter EM, Appelman-Dijkstra NM. Safety Outcomes of Impact 

Microindentation: A Prospective Observational Study in the Netherlands. JBMR 

Plus 2023;7(10):e10799. DOI: 10.1002/jbm4.10799.

Publications outside this thesis
Appelman-Dijkstra NM, Avci TM, Schoeb M, Winter EM, van Lierop A, Papapoulos 

SE. Long-term clinical and bone mineral density changes of adult patients with 

sclerostin deficiency due to van Buchem disease: a follow-up study. JBMR Plus 

2025;9(4):ziae170. DOI: 10.1093/jbmrpl/ziae170.

Schoeb M, Räss A, Frei N, Aczél S, Brändle M, Bilz S. High Risk of Hypophospha-

temia in Patients with Previous Bariatric Surgery Receiving Ferric Carboxymaltose: 



184

Appendices

A Prospective Cohort Study. Obesity Surgery 2020;30(7):2659-2666. DOI: 10.1007/

s11695-020-04544-x.

Schöb M, Müller P, Gerth Y, Korte W, Rickli H, Brändle M, Bärlocher A, Bilz S. 

Diagnosis and Treatment of Familial Hypercholesterolemia. Praxis (Bern 1994) 

2018;107(24):1345-1353. DOI: 10.1024/1661-8157/a003134.

Wertli MM, Schöb M, Brunner F, Steurer J. Incomplete reporting of baseline charac-

teristics in clinical trials: an analysis of randomized controlled trials and systematic 

reviews involving patients with chronic low back pain. PLoS One 2013;8(3):e58512. 

DOI: 10.1371/journal.pone.0058512.

Presentations

Oral presentations
Schoeb M, Sintenie PJC, van Haalen F, Nijhoff M, de Fries F, Biermasz N, Winter EM, 

Pereira AM, Appelman-Dijkstra NM. Bone Material Strength index is altered in pa-

tients with Cushing’s syndrome even after long-term remission. European Congress 

of Endocrinology, 2021.

Schoeb M, Winter EM, Schepers A, Snel M, Appelman-Dijkstra NM. Bone Material 

Strength index as measured by Impact Microindentation in vivo is altered in patients 

with Primary Hyperparathyroidism. Annual Meeting of the European Calcified Tis-

sue Society, 2020.

Schoeb M, Malgo F, Peeters JM, Winter EM, Papapoulos SE, Appelman-Dijkstra NM. 

Treatments of Osteoporosis Increase Bone Material Strength index in patients with 

low Bone Mass. Annual Meeting of the European Calcified Tissue Society, 2020.

Schoeb M, Winter EM, Schepers A, Snel M, Appelman-Dijkstra NM. Bone Material 

Strength index as measured by Impact Microindentation in vivo is altered in patients 

with Primary Hyperparathyroidism. Dutch Endocrine Meeting, 2020.

Schoeb M, Räss A, Frei N, Aczél S, Brändle M, Bilz S. High risk of hypophosphatemia 

in post-bariatric patients receiving ferric carboxymaltose: A prospective cohort 

study. Annual Meeting of the Swiss Society for Endocrinology and Diabetes, 2019.

Schoeb M, Winter EM, Malgo F, Papapoulos SE, Appelman-Dijkstra NM. Bone Ma-

terial Strength index as measured by Impact Microindentation in vivo is normal in 

patients with High-Energy Trauma Fractures. Joint Meeting of the Hellenic Society 

for the Study of Bone Metabolism and the Dutch Society for Calcium and Bone Me-

tabolism, 2019.



185

Appendices

11

Schoeb M, Winter EM, Schepers A, Snel M, Appelman-Dijkstra NM. Bone Material 

Strength index as measured by Impact Microindentation in vivo is altered in patients 

with Primary Hyperparathyroidism. Joint Meeting of the Hellenic Society for the 

Study of Bone Metabolism and the Dutch Society for Calcium and Bone Metabolism, 

2019.

Schöb M, Malgo F, Winter EM, Papapoulos SE, Appelman-Dijkstra NAT. Bone Ma-

terial Strength index increases with antiresorptive treatments in subjects with low 

bone mass. NVCB Annual Meeting, 2018.

Poster presentations
Schoeb M, Malgo F, Peeters JM, Winter EM, Papapoulos SE, Appelman-Dijkstra NM. 

Treatments of Osteoporosis Increase Bone Material Strength index in patients with 

low Bone Mass. ASBMR Annual Meeting, 2019.

Schöb M, Malgo F, Winter EM, Papapoulos SE, Appelman-Dijkstra NAT. Bone Ma-

terial Strength index increases with antiresorptive treatments in subjects with low 

bone mass. Dutch Endocrine Meeting, 2019.

Schoeb M, Braendle M, Templeton A, Bilz S. Denosumab disguises the true cause 

of severe and sustained hypophosphatemia in a patient with advanced prostate 

cancer. Annual Meeting of the Swiss Society for Endocrinology and Diabetes, 2017.

Schoeb M, Räss A, Frei N, Aczél S, Brändle M, Bilz S. High risk of hypophosphatemia 

in post-bariatric patients receiving ferric carboxymaltose: A prospective cohort 

study. Annual Meeting of the Swiss Society for Endocrinology and Diabetes, 2017.

Schoeb M, Braendle M, Templeton A, Bilz S. Denosumab disguises the true cause 

of severe and sustained hypophosphatemia in a patient with advanced prostate 

cancer. Annual Meeting of the Swiss Society for General Internal Medicine, 2017.

Grants
European Calcified Tissue Society (ECTS) Translational Fellowship 2018 — Research 

grant (awarded 05/2018)

European Union of Medical Specialists (UEMS), Section/Board of Endocrinology — 

Exchange in Endocrinology Expertise (EEE) Grant 2019 — Research grant, awarded 

04/2019 

 

Hellenic Society for the Study of Bone Metabolism / Amgen — Travel grant, awarded 

10/2019





187

Appendices

11

Curriculum vitae 

Manuela Schoeb was born on 14 November 1984 in Niederuzwil, Switzerland. After 

graduating from high school in Wattwil, Switzerland, she studied Medicine at the 

University of Zurich, obtaining her Swiss Federal Medical Diploma in 2010 and her 

Doctor of Medicine (MD) degree in 2011.

Between 2011 and 2017, she completed her postgraduate training in General Inter-

nal Medicine at Kantonsspital St. Gallen and Spital Flawil, Switzerland. During this 

period, she also worked as an attending physician in Internal Medicine and at the 

Obesity Center of Kantonsspital St. Gallen. She obtained the Swiss Board Certifica-

tion in General Internal Medicine in 2015 and the FMH specialist title in 2017.

From 2018 to 2020, she conducted the clinical and translational research that 

forms the basis of this thesis as a Clinical and Research Fellow in the Division of 

Endocrinology and the Center for Bone Quality, Department of Medicine, Leiden 

University Medical Center (LUMC), the Netherlands, under the supervision of Prof. 

dr. N.M. Appelman-Dijkstra and Dr. N.A.T. Hamdy. She was awarded the competitive 

European Calcified Tissue Society (ECTS) Clinical Research Fellowship and the Eu-

ropean Union of Medical Specialists (UEMS) Exchange in Endocrinology Expertise 

(EEE) Grant, which supported the research presented in this thesis.

After returning to Switzerland in 2020, she completed her specialist training in 

the Division of Endocrinology, Diabetology, Osteology and Metabolic Diseases at 

HOCH Kantonsspital St. Gallen, obtaining her FMH specialist title in Endocrinology/

Diabetology in 2023. Since 2023, she has been an attending endocrinologist in the 

Division of Endocrinology, Diabetology, Osteology and Metabolic Diseases at HOCH 

Kantonsspital St. Gallen, with a clinical and academic focus on osteoporosis and 

rare bone diseases. She currently leads the Center for Rare Bone Diseases of East-

ern Switzerland and the Fracture Liaison Service at HOCH Kantonsspital St. Gallen.

She married Nicola Frei in 2020, and together they have a daughter. 





189

Appendices

11

Acknowledgements 

Toen ik ervoor koos om twee jaar naar Nederland te verhuizen, verwachtte ik vooral 

meer te leren over botziekten en onderzoek. Al snel ontdekte ik dat deze stap mij 

veel verder zou brengen. Ik kijk met veel plezier terug op deze geweldige tijd.

Een proefschrift schrijf je nooit alleen. Dank aan iedereen die deze reis mogelijk 

heeft gemaakt.

Natasha, bedankt dat je mij de kans hebt gegeven om aan dit promotietraject te be-

ginnen, mij zo betrokken hebt begeleid, altijd in mij bent blijven geloven en precies 

wist wanneer ik een extra duwtje in de rug nodig had. Ik bewonder hoe je uitstekende 

patiëntenzorg, hoogwaardig onderzoek en een gezin combineert, terwijl je complexe 

uitdagingen eenvoudig laat lijken en laat zien dat hard werken en gezelligheid, net 

als pragmatisme en excellentie, prima samengaan.

Neveen, I learned so much from your remarkable clinical insight, understanding of 

pathophysiology, and clarity and precision in scientific writing. Above all, thank you 

for always having a listening ear, for your encouragement and genuine kindness, 

which, together with your warmth and positivity, made such a difference throughout 

my PhD.

Michael, I remember when you and Stefan encouraged me to go abroad and special-

ize in bone diseases. Thank you for giving me the confidence to pursue that path; 

I greatly admire your clear vision for my professional development, as well as your 

strong leadership and remarkable breadth of expertise.

Stefan, thank you for believing in me, supporting me, and giving me the responsibil-

ity and freedom to grow, especially while combining a medical career with family life. 

I greatly admire your knowledge, enthusiasm and optimism, and I am grateful for 

everything I have learned from you.

Ina, I still remember our trip to Florence, which marked the beginning of this journey. 

Thank you for sharing your exceptional clinical knowledge and for all the laughs and 

wonderful memories.

Alberto, Nienke, Björn, Inger Schipper and Joop van den Bergh, thank you for review-

ing my thesis and being part of my doctoral committee. Alberto, bedankt dat je mij 

hebt aangemoedigd om aan een promotietraject te beginnen en voor je respectvolle 

manier van leidinggeven.



190

Appendices

Socrates, thank you for your critical perspective and high standards. It was a privi-

lege to learn from a pioneer in the field and experience your rigorous approach to 

science.

Liesbeth, bedankt voor alle metingen voor mijn onderzoek. Ik heb veel van je geleerd 

tijdens het meekijken bij je spreekuur en bewonder je deskundigheid. Dank voor de 

fijne en gezellige samenwerking.

Aan alle patiënten die hun tijd – en benen – ter beschikking stelden: bedankt. Zonder 

jullie was dit proefschrift niet mogelijk geweest.

Marlous en Ashna, wat hebben we een geweldige tijd gehad. Onze gezellige pauzes 

en alle momenten waarop we hebben gelachen maakten mijn tijd in Nederland 

zoveel leuker. Marlous, door gewoon altijd Nederlands tegen mij te praten (Ashna, 

‘gewoon’ kan blijkbaar gewoon altijd), heb jij mij meer Nederlands geleerd dan wie 

dan ook. Wie had toen gedacht dat jullie mijn paranimfen zouden worden? Ik ben 

ontzettend blij dat jullie naast mij staan.

Joyce, Lida en Petra, bedankt voor jullie waardevolle hulp bij de patiëntafspraken en 

het beantwoorden van mijn vragen, samen met Marjolein en Marianne. 

Merve, Josephine en Anouk, bedankt voor jullie enthousiasme, inzet en fijne samen-

werking.

 

Reto and Tania, who would have thought that the statistician of my first doctoral the-

sis would become a dear friend during my second? Our time in Amsterdam brought 

unforgettable dinners and drinks.

Pagi, Dani, Simi, Elin, Hermie, Laila, Marc, Jasi, Domi, Sarah, Maudi, Beni, Ramona, 

and our friends: thank you for ‘gezellige’ visits, canal boat trips with apéro, and won-

derful memories.

Liäbs Mami und liäbe Papi, vo Herzä Danke für eui riesegrossi Unterstützig i allne 

Bereich. Ihr händ mir d’Vorusssetzige und d’Freiheit geh, das z’mache, wa i wött im 

Läbe, und mir so vill ermöglicht. Ihr glaubed a mich und helfed wo ihr chönd. I ha eu 

u gärn, und bi so froh, eu z’ha. 

Liefste schatje, vanaf het begin was je enthousiast over ons avontuur, en wat ben 

ik blij dat we ervoor zijn gegaan. We hebben samen de mooiste tijd gehad, fietsend 

door het Vondelpark en de stad (volgens jou was alles maar twintig minuten fiet-

sen), genietend van borrels, culinaire ontdekkingen en wennend aan de motregen. 



191

Appendices

11

En toen kwam het meest bijzondere weekend van mijn leven, tijdens een van onze 

boottochtjes door de grachten, met dé vraag. Dank je voor je optimisme en steun. Ik 

kan je alles vragen en jij hebt altijd een antwoord, waardoor obstakels kleiner lijken. 

Samen met onze geweldige Milou maak je mij elke dag gelukkig. Ik hou van jou.

Lieve Milou, jij bent ons mooiste Amsterdamse souvenir. Met je vrolijke, spran-

kelende karakter herinner je me elke dag aan wat er echt toe doet, en dankzij je 

geweldige slaaptalent kon mama haar laatste papers afmaken.


