


20TH EMSOS Nurse and Allied Professions 
Group Meeting

Florence, Italy  •  May 16, 2019
European Musculo-Skeletal Oncology Society

E.M.S.O.S.

3009
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The aim of this paper is to provide a description of nursing care in Orthopedic Oncology Department of the Careggi 
University Hospital, a national reference centre.
The nurses team has been working in the same ward for many years and this is the basis of its great expertise and 
knowledge.
Nurses are central to every stage of care and their goal is to provide a safe and competent care to patients who often 
suffer from other diseases which complicate management.
Nurses work in collaboration with a multidisciplinary team which includes physiotherapist, surgeon, radiologist, 
pathologist, radiation and medical oncologist to improve the quality of every day assistance and clinical practice.
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Background: In literature no rehabilitation protocols or specific care pathways are defined for patients with lower 
limb salvage surgery that attempt to achieve and improve postoperative function recovery. The objective of this 
study is to describe the assessment of patients undergoing lower limb reconstruction surgery, build reference values ​​
of the functional results achieved.

Methods: Prospective observational study. All patients undergoing resection and knee reconstruction surgery 
using a modular prosthesis following bone tumor resection were consecutively recruited for two years. The patients 
were followed for the period of one year, the result values were collected at 3, 6 and 12 months. An evaluation grid 
was created, based on the available literature and clinical experience. The aim of the grid was to obtain a summary of 
the patient’s main motor skills and it outlined 5 main result measures: joint mobility of the knee (ROM), the maximal 
strength of the quadriceps, the level of autonomy recovered according to the Toronto Extremity Salvage Score 
(TESS), the motor performance, measured by Time Up and Go (TUG) and the walking resistance, measured by the 
six minutes walking test (6mWT).

Results: In total, 30 patients were eligible for the study, and all were consecutively enrolled. At the 3rd, 6th and 
12th month of follow up it was possible to evaluate 26, 21 and 22 patients, respectively. A median knee flexion of 
110 (41.3), a quadriceps strength of 4.0 (1.6), a TESS score of 85% (13.3), a TUG of 7.1 (1.8) (sec) and 6mWT of 450 
(47.5) (m) outcomes were in line with the values ​​found in the literature. Median values recorded for knee flexion, 
quadriceps strength, TESS score, TUG and 6mWT show an improvement of 16%, 25%, 18%, 48% and 38% between 
3 and 12 months, respectively. Data gathered at each follow up, were reassumed in a radar type chart, providing 
reference values and a clinical practice tool. 

Conclusion: Patients undergoing knee reconstruction for bone tumors were able to achieve satisfactory functional 
outcomes starting from the first postoperative year. It is important to underline the role of iterative evaluation at 3-6-
12 months to correctly evaluate the progress of the patient’s recovery by highlighting which skills are most deficient 
and which later on make functional recovery. In the field of oncology one of the tasks of rehabilitation is to guide 
the recovery of the patient and to address their expectations correctly. A specific assessment of outcomes can be 
performed to facilitate the management of patient expectations and to help clinicians analyze the results achieved. 
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Physiotherapists clinical practice in face of the individual newly amputated patient
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Patients are hospitalized for amputation surgery throughout the country, and physiotherapists are involved in the 
treatment of this patient group. However, we do not know enough about what the physiotherapist’s work consists of, 
and what affects the choices and assessments the physiotherapists make in face of the individual newly amputated 
patient. The aim of this study is thus to document common features and differences in the physiotherapy treatment 
of newly amputated patients in Norway. 
The study is based on semi structured interviews of 10 experienced physiotherapists, who work at eight different 
hospitals, in different regions of the country. The empirical material is analysed and discussed based on an 
understanding of the clinical implications of an amputation. The interviews have been analysed with reference to 
the health services organization and current requirement for multidisciplinary cooperation. Methodologically, the 
study is inspired by a phenomenological and hermeneutic understanding. 
Through the empirical material, two main themes were identified: ”Context” and ”Treatment”. Newly amputated 
patients constitute a complex patient group in which the patient’s general condition, the cause of amputation and 
amputation level largely affect the extent of physiotherapy treatment in the postoperative in- hospital stay. The 
length of the hospital stay varies for this patient group, and effects the physiotherapists’ choice of treatment. The 
empirical material implies a discrepancy between the role the physiotherapists themselves think they ought to have 
in the interdisciplinary cooperation and the role they actually play in the hierarchy at the hospital. 
Physiotherapy treatment mainly consists of mobilization, prevention of contractures, reducing oedema in the 
residual limb, pain relief and information and guidance of the patients. The informants express that they are only 
doing some advanced physical therapy. However, the study reveals that physiotherapists often do more than 
they are aware of and that they often implement several factors in their primary intervention, without necessarily 
consciously doing so. 

References
1. �Department of Veterans Affairs (2017). VA/Do Clinical Practice Guideline for Rehabilitation of individuals with lower limb amputation. Hentet 

fra https://www.healthquality.va.gov/guidelines/Rehab/amp/VADoDLLACPG092817.pdf 
2. �Bergander, K. & Johnsen, B. (2006). Natur- og samfunnsvitenskapelige metoder som anses etisk forsvarlig og mest hensiktsmessig i den 

videre utforming av kriminalomsorgsfaget Kriminalomsorgens utdanningssenter. 
3. �Bhuvaneswar, C. G., Epstein, L. A. & Stern, T. A. (2007). Reactions to amputation: recognition and treatment. Primary care companion to the 

Journal of clinical psychiatry, 9(4), 303. 
4. �Bjørnlund, I. B. & Sjöberg, N. E. (2017). Videnskapsteori - vidensforståelse og metoder. I Lund, I. B. Bjørnlund, & N. E. Sjöberg (Red.), Basisbog 

i fysioterapi København: Munksgaard. 
5. �ICF Research Branch. (2017). ICF Core Set for persons following an amputation. Hentet 03.05.18 fra https://www.icf-research-branch.org/

icf-core-sets-projects2/other-health- conditions/icf-core-set-for-persons-following-an-amputation 
6. �Brodal, P. (2006). Om grunnlaget i hjernen for læring, balanse og kroppsbilde. I B. Fadnes & K. Leira (Red.), Balansekoden: om samspillet 

mellom kroppslig og mental balanse. Oslo: Universitetsforlaget 
7. �Brodal, P. (2007). Sentralnervesystemet (4. utg. utg.). Oslo: Universitetsforlag. 
8. �Cheng, L. & Basu, B. (2017). The Effect of Early Mobilization in Transtibial Amputees with Unhealed Residuum - Detrimental or Beneficial to 

Patients : A Review of Literatures. Indian J Phy Med Rehab, 28 (4), 136-139. 
9. �Childress, D. S. & Weir, R. (2004). Control of Limb Prostheses. I D. G. Smith, J. W. Michael, & J. H. Bowker (Red.), Atlas of amputations and limb 

deficiencies : surgical, prosthetic, and rehabilitation principles. Rosemont, IL: American Academy of Orthopaedic Surgeons. 
10. �Choudhury, S. R., Reiber, G. E., Pecoraro, J. A., Czerniecki, J. M., Smith, D. G. & Sangeorzan, B. J. (2001). Postoperative management of 

transtibial amputations in VA hospitals. Journal of rehabilitation research and development, 38(3), 293. 
11. ��Christensen, J. & Berg, O. T. (2018). Velferdsstat. Hentet 05.05.2018 fra https://snl.no/velferdsstat 
12. �Cole, M. J., Morris, J. & Scammell, A. (2008). Challenges of CPD for physiotherapists working as lone practitioners in amputee rehabilitation. 

Prosthetics and Orthotics, 62 
13. �International, 2008, Vol.32(3), p.264-275, 32(3), 264-275. doi:10.1080/03093640802066923 
14. �Dalland, O. (2012). Metode og oppgaveskriving for studenter (5. utg. utg.). Oslo: Gyldendal akademisk. 
15- �Desmond, D. M. & MacLachlan, M. (2006). Coping strategies as predictors of psychosocial adaptation in a sample of elderly veterans with 

acquired lower limb amputations. Social Science & Medicine, 62(1), 208-216. 
16. �Dillingham, T. R., Pezzin, L. E. & Mackenzie, E. J. (1998). Incidence, acute care length of stay, and discharge to rehabilitation of traumatic 

amputee patients: An epidemiologic study. Archives of Physical Medicine and Rehabilitation, 79(3), 279-287. doi:10.1016/S0003-
9993(98)90007-7 

17. �Elzinga, A. (1990). Vem talar om tyst kunskap - och varför. I I. Carlgren (Red.). Nordisk pedagogik. 3/1990 
18. �Eriksen, E. O. & Molander, A. (2008). Profesjon, rett og politikk. I A. Molander & L. I. Terum (Red.), Profesjonsstudier. Oslo: Universitetsforlaget. 
19. �Esping-Andersen, G. (1990). The three worlds of welfare capitalism. Cambridge: Polity Press. 
20. �Esquenazi, A. (2004). Amputation rehabilitation and prosthetic restoration. From surgery to community reintegration. Disability and 



20TH EMSOS Nurse and Allied Professions 
Group Meeting

Florence, Italy  •  May 16, 2019
European Musculo-Skeletal Oncology Society

E.M.S.O.S.

rehabilitation, 26(14-15), 831. doi:10.1080/09638280410001708850 
21. �Flovik, A. M., Normann, L. & Mølstad, K. (2005). Sykepleie : et selvstendig og allsidig fag. Nordby Grafisk AS 
22. �Fortington, L. V., Geertzen, J. H. B., Bosmans, J. C., Dijkstra, P. U. & Biondi-zoccai, G. (2012). Bias in Amputation Research; Impact of Subjects 

Missed from a Prospective Study PLoS ONE 7(8), e43629. doi:10.1371/journal.pone.0043629 
23. �Fortington, L. V., Geertzen, J. H. B., van Netten, J. J., Postema, K., Rommers, G. M. & Dijkstra, P. U. (2013). Short and Long Term Mortality Rates 

after a Lower Limb Amputation. European Journal of Vascular & Endovascular Surgery, 46(1), 124-131. doi:10.1016/j.ejvs.2013.03.024 
24. �Fosse, E. (2009). Norwegian Public Health Policy: Revitalization of the Social Democratic Welfare State? International Journal of Health 

Services, 39(2), 287-300. doi:10.2190/HS.39.2.d 
25. �Frøyd, C., Sæterdal, R. & Wisnes, A. R. (2005). Utholdenhet : trening som gir resultater. Oslo: Akilles. 
26. �Norsk fysioterapeutforbund. (2015). Hva er fysioterapi? -utdypet Hentet 12.01.2018 https://fysio.no/Hva-er-fysioterapi/Hva-er-fysioterapi-

utdypet: Norsk Fysioterapeutforbund 
27. �Gallagher, S. (2005). How the body shapes the mind. Oxford: Clarendon Press. 
28. �Geertzen, J., van der Linde, H., Rosenbrand, K., Conradi, M., Deckers, J., Koning, J.,Voesten, H. (2015). Dutch evidence-based guidelines for 

amputation and prosthetics of the lower extremity: Amputation surgery and postoperative management. Part 1. Prosthetics and Orthotics 
International, 39(5), 351-360. doi:10.1177/0309364614541460 

29. �Gottschalk, F. (2004). Transfemoral amputation: Surgical management. I D. Smith, J. Michael, & J. Bowker (Red.), Atlas of Amputations and 
Limb Deficiencies. Surgical, prosthetic, and rehabilitation principles. (Bind Third Edition). 

30. �Grimen, H. (2008). Profesjon og kunnskap 1. I A. Molander & L. I. Terum (Red.), Profesjonsstudier. Oslo: Universitetsforlaget. 
31. �Grimen, H. & Molander, A. (2008). Profesjon og skjønn I A. Molander & L. I. Terum (Red.), Profesjonsstudier. Oslo: Universitetsforlaget. 
32. �Gullestrup, H. (2017). Samarbejde. I H. Lund, I. B. Bjørnlund, & N. E. Sjöberg (Red.), Basisbog i fysioterapi. København: Munksgaard 
33. �Hagberg, K. & Brnemark, R. (2001). Consequences of nonvascular transfemoral amputation: A survey of quality of life, prosthetic use and 

problems. Prosthetics and Orthotics International, 2001, Vol.25(3), p.186-194, 25(3), 186-194. doi:10.1080/03093640108726601 
34. �Hardy, S. E., Allore, H. & Studenski, S. A. (2009). Missing Data: A Special Challenge in Aging Research. Journal of the American Geriatrics 

Society, 57(4), 722-729. doi:10.1111/j.1532-5415.2008.02168.x 
35. �Holdar, U., Wallin, L. & Heiwe, S. (2013). Why Do We Do As We Do? Factors Influencing Clinical Reasoning and Decision-Making among 

Physiotherapists in an Acute Setting. Physiotherapy Research International, 18(4), 220. 
36. �Horgan, O. & Maclachlan, M. (2004). Psychosocial adjustment to lower-limb amputation: A review. Disability & Rehabilitation, 2004, 

Vol.26(14-15), p.837-850, 26(14-15), 837- 850. doi:10.1080/09638280410001708869 
37. �Hough, A. (2001). Physiotherapy in respiratory and cardiac care : an evidence-based approach to respiratory and cardiac management (3rd 

ed. utg.). Andover: Nelson Thornes. 
38. �Jensen, G. M., Gwyer, J. & Shepard, K. F. (2000). Expert practice in physical therapy. Physical therapy, 80(1), 28. 
39. �Johannessen, A., Christoffersen, L. & Tufte, P. A. (2016). Introduksjon til samfunnsvitenskapelig metode (5. utg. utg.). Oslo: Abstrakt. 
40. �Johannessen, K. S. (2013). Tause kunnskaper i nytt lys? Viktige ansatser og nye bøker innenfor feltet. Norsk filosofisk tidsskrift, (02), 144-153. 
41. �Johannesson, A., Larsson, G., Berg, T. & Atroshi, I. (2008). Comparison of vacuumformed removable rigid dressing with conventional rigid 

dressing after transtibial amputation. Acta Orthopaedica, 2008, Vol.79(3), p.361-369, 79(3), 361-369. doi:10.1080/17453670710015265 
42. �Johannesson, A., Larsson, G.-U., Ramstrand, N., Lauge-Pedersen, H., Wagner, P. & Atroshi, I. (2010). Outcomes of a Standardized Surgical and 

Rehabilitation Program in Transtibial Amputation for Peripheral Vascular Disease: A Prospective Cohort Study. American Journal of Physical 
Medicine & Rehabilitation, 89(4), 293-303. doi:10.1097/PHM.0b013e3181cf1bee 

43. �Jørgensen, P. (2017). Fysioterapiens historie nationalt og internationalt IH. Lund, I. B. Bjørnlund, & N. E. Sjöberg (Red.), Basisbog i fysioterapi 
København: Munksgaard. 

44. �Kohler, F., Cieza, A., Stucki, G., Geertzen, J., Burger, H., Dillon, M. P., Kostanjsek, N. (2009). Developing Core Sets for persons following 
amputation based on the International Classification of Functioning, Disability and Health as a way to specify functioning. Prosthetics and 
Orthotics International, 2009, Vol.33(2), p.117-129, 33(2), 117-129. doi:10.1080/03093640802652029 

45. �Kommunehelsetjenesteloven., Lov om helsetjenesten i kommunene. 
46. �Kova, I., Kauzlaric, N., Zivkovic, O., Muzic, V., Abramovic, M., Vuletic, Z., Livakovic, B. (2015). Rehabilitation of lower limb amputees. Periodicum 

biologorum, 117(1), 147- 159. 
47. �Kvale, S. & Brinkmann, S. (2015). Det kvalitative forskningsintervju (3. utg., 2. oppl. utg.). Oslo: Gyldendal akademisk. 
48. �Lambrecht, T. (2017). Fremtidsmuligheder ifølge Danske Fysioterapeuters formand. I H. Lund, I. B. Bjørnlund, & N. E. Sjöberg (Red.), Basisbog 

i fysioterapi. København: Munksgaard. 
49. �Leder, D. (1990). The Absent Body. Chicago: The University of Chicago Press. Laake, P., Olsen, B. R. & Benestad, H. B. (2008). Forskning i 

medisin og biofag (2. utg. utg.). 
50. ��Oslo: Gyldendal akademisk. Madsen, E. (2012). General Condition--what is it? Tidsskrift for den Norske laegeforening: tidsskrift for praktisk 

medicin, ny raekke, 132(21), 2411. doi:10.4045/tidsskr.12.0909 Magee, R. (1998). Amputation through the ages: the oldest major surgical 
operation. The Australian and New Zealand journal of surgery, 68(9), 675. 

51. �Malterud, K. (2002). Kvalitative metoder i medisinsk forskning - forutsetninger, muligheter og begrensninger. Tidsskrift for Den norske 
legeforening, 122(25), 2468-2472. 65 

52. �Miller, W. C., Speechley, M. & Deathe, A. B. (2002). Balance confidence among people with lower-limb amputations. (Research Report). 
Physical therapy, 82(9), 856. 

53. �Murphy, D. (2013). Levels of Amputation. I D. Murphy (Red.), Pre- and Post- Operative Care: Readiness for Fitting. 
54. �Nawijn, S. E., Linde, H. v. d., Emmelot, C. H. & Hofstad, C. J. (2005). Stump management after trans-tibial amputation: a systematic review, 

Prosthetics and Orthotics International, Vol.29(1), p.13-26 
55. �Neil, M. J. E. (2016). Pain after amputation. BJA Education, 16(3), 107-112. doi:10.1093/bjaceaccp/mkv028 
56. �Nilsen, F., Molund, M., Husebye, E. E., Hvaal, K. H. (2015). Hallux valgus. og amputasjonskirurgi - Nasjonalt kvalitetsregister i drift. Norsk 

Ortopedpost, 19(1), 20- 23. 
57. �Ostler, C., Ellis-Hill, C. & Donovan-Hall, M. (2014). Expectations of rehabilitation following lower limb amputation: a qualitative study. 

Disability & Rehabilitation, 2014, Vol.36(14), p.1169-1175, 36(14), 1169-1175. doi:10.3109/09638288.2013.833311 
58. �Pedlow, H., Cormier, A., Provost, M., Bailey, S., Balboul, G., Coucill, A., Nixon, S. A. (2014). Patient perspectives on information needs for 



20TH EMSOS Nurse and Allied Professions 
Group Meeting

Florence, Italy  •  May 16, 2019
European Musculo-Skeletal Oncology Society

E.M.S.O.S.

amputation secondary to vascular surgery: What, when, why, and how much? Journal of Vascular Nursing, 32(3), 88-98. doi:10.1016/j.
jvn.2014.01.002 

59. �Perkins, Z. B., De’Ath, H. D., Sharp, G. & Tai, N. R. (2012). Factors affecting outcome after traumatic limb amputation. Br J Surg, 99 Suppl 1, 
75-86. doi:10.1002/bjs.7766 

60. �Personopplysningsloven. Lov om behandling av personopplysninger Polit, D. F. & Beck, C. T. (2017). Nursing Research : generating and 
assessing evidence for nursing practice (10th ed. utg.). Philadelphia: Wolters Kluwer. 

61. �Præstegaard, J. & Andersen, B. (2017). Fysioterapiens genstandsfelt - det vi arbejder med. I H. Lund, I. B. Bjørnlund, & N. E. Sjöberg (Red.), 
Basisbog i fysioterapi. København: Munksgaard 

62. �Ravn, S. (2017). Kroppen i et fænomenologisk perspektiv. I H. Lund, I. B. Bjørnlund, & N. E. Sjöberg (Red.), Basisbog i fysioterapi. København: 
Munksgaard. 

63. �Regjeringen.no. (2016). Oversikt over landets helseforetak. Hentet 10.05.16 https://www.regjeringen.no/no/tema/helse-og-omsorg/
sykehus/innsikt/oversikt-over- landets-helseforetak/id485362/: Regjeringen.no. 

64. �Helse- og omsorgsdepartementet. (2008-2009). Samhandlingsreformen : rett behandling - på rett sted - til rett tid. (2009). St.meld. nr. 47 
(2008-2009). Oslo. 

65. �Sanders, J. E. & Fatone, S. (2011). Residual limb volume change: systematic review of measurement and management.(Report). Journal of 
Rehabilitation Research & Development, 48(8), 949. doi:10.1682/JRRD.2010.09.0189 

66. �Schichtling, E. (2018). Amputasjon, Store Norske Leksikon. Hentet 17.03.18 fra https://sml.snl.no/amputasjon 
67. �Shaw, J. A. & Connelly, D. M. (2012). Phenomenology and physiotherapy: meaning in research and practice. Physical Therapy Reviews, 17(6), 

398-408. doi:10.1179/1743288X12Y .0000000043 
68. �Sjöberg, N. E. & Bjørnlund, I. B. (2017). Funksjonsevne. I H. Lund, I. B. Bjørnlund, & N. E. Sjöberg (Red.), Basisbog i fysioterapi. København: 

Munksgaard. 
69. �Smith, D. G., McFarland, L. V., Sangeorzan, B. J., Reiber, G. E. & Czerniecki, J. M. (2003). Postoperative dressing and management strategies 

for transtibial amputations: a critical review. Journal of rehabilitation research and development, 40(3), 213. 
70. �Smith, S., Pursey, H., Jonas, A., Baker, H., Springate, G., Randell, T., Norman, C. (2016). Clinical guidelines for the pre and post-operative 

physiotherapy management of adults with lower limb amputations’. 2nd Edition. http://bacpar.csp.org.uk/. 
71. �Sneppen, O., Bünger, C., Hvid, I. & Søballe, K. (2014). Ortopædisk kirurgi (8. udg. utg.). København: FADL’s Forlag. 
72. �Subedi, B. & Grossberg, G. T. (2011). Phantom Limb Pain: Mechanisms and Treatment Approaches. Pain Research and Treatment, 2011(2011). 

doi:10.1155/2011/864605 
73. �Tantua, A. T., Geertzen, J. H. B., van den Dungen, J. J. A. M., Breek, J.-K. C. & Dijkstra, P. U. (2014). Reduction of residual limb volume in people 

with transtibial amputation.(Clinical report), Journal of Rehabilitation Research & Development 51(7), 1119. doi:10.1682/JRRD.2013.11.0243 
74. �Thagaard, T. (2013). Systematikk og innlevelse : en innføring i kvalitativ metode (4. utg. utg.). Bergen: Fagbokforl. 
75. �Thornquist, E. (1988). Fagutvikling i fysioterapi. Oslo: Gyldendal. 
76. �Thornquist, E. (2001). Kroppssyn og faglige utfordringeri dag. Fysioterapeuten, (14/2001). 
77. �Thornquist, E. (2003). Vitenskapsfilosofi og vitenskapsteori : for helsefag. Bergen: Fagbokforlaget. 
78. �Thornquist, E. (2009). Kommunikasjon : teoretiske perspektiver på praksis i helsetjenesten (2. utg. utg.). Oslo: Gyldendal akademisk. 
79. �Thornquist, E. (2014). Fysioterapeutene I J. Messel & R. Slagstad (Red.), Profesjonshistorier. Oslo: Pax. 
80. �Tievey, D., Duncan, J., Lambert, A. S. R. & Cameron, A. (2015). Amputee care standards: an Evidence Check rapid review, the Sax Institute 
81. �Toombs, S. (1995). The lived experience of disability. A Journal for Philosophy and the Social Sciences, 18(1), 9-23. doi:10.1007/BF01322837 
82. �Torbjörnsson, E., Ottosson, C., Blomgren, L., Boström, L. & Fagerdahl, A.-M. (2017). The patient’s experience of amputation due to peripheral 

arterial disease. Journal of Vascular Nursing, 35(2), 57-63. doi:10.1016/j.jvn.2016.11.002 
83. �van Velzen, J. M., van Bennekom, C. A., Polomski, W., Slootman, J. R., van der Woude, L. H. & Houdijk, H. (2006). Physical capacity and walking 

ability after lower limb amputation: a systematic review. Clinical Rehabilitation, 20(11), 999-1016. doi:10.1177/0269215506070700 
84. �Vandvik, P. O., Berg, R. & Vist, G. E. (2013). En ny generasjon troverdige kliniske retningslinjer. Norsk epidemiologi, 23(2), 197-204. doi:10.5324/

nje.v23i2.1644 
85. �Vetlesen, A. J. (2007). Hva er etikk. Oslo: Universitetsforl. Wamsley, C. J. (2013). Pre- and Post- Operative Care: Readiness for Fitting. I D. 

Murphy  (Red.), Fundamentals of amputation care and prosthetics. Waters, R., Perry, J., Antonelli, D. & Hislop, H. (1976). Energy cost of 
walking of amputees: the influence of level of amputation. J Bone Joint Surg Am, 58(1), 42-46. WMA Decleration of Helsinki- Ethical 
principles for medical research involving human subjects. (1964). 
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A self-managed and individualized physiotherapy exercises database: an important tool to 
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Background: With the improvement of diagnostic techniques, chemotherapy treatments and reconstructive 
techniques, most of patients with bone tumor can be treated with salvage surgery, the 5-year survival rate has 
improved from 20% to 85%. Post-surgery chemotherapy involved a series of hospitalizations with administration 
of continuous infusions over 2-6 days, every 3 weeks for a total duration of 6 months. During the hospitalization a 
physiotherapy treatment it’s usually activated. Treatment is aimed at minimizing the disabling effects of surgery and 
achieving the best possible recovery of patients’ residual abilities. However, in clinical practice a lack of a therapeutic 
continuity between hospitalization rehab treatment and home based physical therapy is common. Studies suggest 
that patients participating in active self-management activities with self-developed action plans experience 
significantly reduced pain symptoms and improved functional ability. The aim of the present study was to define 
an individualized and self-management exercises program for patients underwent lower limb salvage surgery to 
facilitate the continuity of rehabilitation treatment. Furthermore, the feasibility and the patients’ satisfaction were 
evaluated.

Methods: A pilot-study was conducted. A database with specific exercises was set on the base of the surgical 
intervention location and features. All the exercises were elaborated by a multidisciplinary health team 
(physiotherapist, orthopedic and oncologist) and based on available scientific literature data. Different exercises 
subgroups were defined according to the execution postures and the difficulty progression (supine, sitting, core 
stability, warm-up, stretching, standing without weight bearing, standing with partial/total weight bearing). For 
every exercise a picture and written instructions were provided. Exercises were performed by patients during 
hospitalization under physical therapist supervision. At the discharge a self-patient exercise card was given to each 
patient. 

Results: From July 2018 until now, 46 self-managed exercises cards have been elaborated and given to 27  patients. 
According to the indications provided by the patients at their following hospitalization, the descriptions of some 
exercises have been corrected to make them more comprehensible and repeatable at home. No critical issues were 
referred. 

Conclusions: For patients underwent a lower limb salvage surgery after bone tumors it’s important to have self-
managed and individualized tools to help physiotherapy exercises and to guide practice of exercises at home, 
ensuring a rehabilitation continuity after hospital discharge.
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A maximal physical activity program in children with malignant bone tumours
W. Peter Bekkering1

1Princess Máxima Center for Pediatric Oncology, Utrecht - Netherlands 

Purpose: International public health and health promotion organizations have identified the health risks across 
the lifespan associated with physical inactivity.  Physical inactivity is one of the leading causes of the major chronic 
diseases, and largely contributes to the burden of disease, death, and disability in developed countries. Childhood 
cancer and its treatment have considerable impact on a child’s physical and mental wellbeing and leads often to 
reduced physical activity levels and sedentary behaviour. Especially the combination of long-term  chemotherapy, 
surgery and/or radiotherapy as  administered in children with bone cancer impairs physical fitness both during and 
after therapy. Survivors of childhood bone cancer experience serious late effects, functional and sportive limitations 
and report a significant lower Quality of Life (QoL) in relation to healthy peers and other childhood cancer survivors. 
Physical activities are important for the development of children and increasing evidence suggests beneficial effects 
of physical activity promotion during cancer treatment as well.
Therefore, ways to promote physical activity and exercise are becoming an important part of children’s cancer 
treatment. However, due to the vulnerability of the affected or just-operated extremity, patients with bone cancer 
are often excluded from physical training programs

Method: By means of the “MAXIMAl physical activity” project of the Princess Maxima Centre for paediatric oncology, 
we want to encourage our young patients  to get out of bed and be as active as possible both during and after 
treatment. For children with bone cancer  it is also important that they are actively challenged in their physical 
development at a level that is appropriate to them. In order to allow children with bone cancer to participate safely 
in this program, we have had to adjust the program somewhat and added specific activities 

Conclusion: The ultimate goal of this project is that children with bone cancer will be maximal physical active during 
active neoadjuvant and adjuvant  treatment with the final goal to achieve optimally function in daily life after cancer 
treatment and promote sports participation. 
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New techologies: robotic surgery and navigation   
Silvia Ceccherini, Paola Di Giantomasso, Daniela Vannini, Pasquale Clementi, Claudia Bigazzi

The development of technologies and their application in elective orthopedic and oncological surgery improves 
surgeon’s performances bringing innovation in the procedures of operating room nurses.  We share our up-to-date 
knowledge and experience in operating room through a description of the procedures, equipment and set up: robot 
or navigation devices placement, patient positioning, basic and specific materials preparation, robotic or navigation 
components registration test.
The navigation software helps surgeon in complex bone resections; robotic system is intended to assist the surgeon 
in providing software definite spatial boundaries for orientation and reference information to anatomical structures 
during total hip, total knee and partial knee replacement procedures.
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Case report: Challenge in pelvic - spine reconstruction after malignant tumor resection
Renate Arts1, Anne Van den Broek2, Jorinde Denissen3

1Physician Assistant, Department of Orthopaedic Surgery, Radboud University Medical Centre, Nijmegen, the Netherlands
2Oncology nurse, Department of Orthopaedic Surgery, Radboud University Medical Centre, Nijmegen, the Netherlands
3Physiotherapist, Department of Orthopaedic Surgery, Radboud University Medical Centre, Nijmegen, the Netherlands

Numerous patients with malignant bone tumors are treated surgically. In most cases the resection can be 
reconstructed with a prosthesis or an allograft. In some cases the reconstruction is a challenge because of the 
location of the tumor.
This case report presents the challenge of surgery in the pelvic and lumbar spine area. The results of the challenging 
surgical reconstructions are illustrated with images of x-rays and MRI imaging views.
Complementary to the presentation of this case report two dedicated care professionals, an oncology nurse and a 
physiotherapist will present their specific role in the nursing care and the rehabilitation of this patient.
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Custom made prostheses and devices in wide/major reconstruction after tumor resection: 
our experience   
Silvia Ceccherini, Paola Di Giantomasso, Daniela Vannini, Pasquale Clementi, Claudia Bigazzi

Custom made prostheses are the most recent innovation in orthopedic surgery.
The implants are produced for a specific patient through an accurate pre-operative study based on CT and MRI.
3D printing is a manufacturing process in which materials such as plastic or metal are deposited in layers to create 
a 3D objects from a digital model. This process is called additive manufacturing and has the advantage to make 
objects with complex shape and geometry, so the implants are tailor-made on the patient.
This technology is used in oncological surgery to repair gap of bone loss after resection.
The dedicated instrument allow to save time in the OR, but on the other hand there is a low flexibility of the resection 
if the tumor mass has increased, so is important to the scrubbed nurse to be ready to change the planned surgery.
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Intraoperative nurse managment during recostruction with flap in oncological surgery
Silvia Ceccherini, Paola Di Giantomasso, Daniela Vannini, Pasquale Clementi, Claudia Bigazzi

We aim to provide our experience during a reconstruction with flap after a surgical bone resection.  In our department 
one of the most popular reconstructive options is vascularized fibular graft. This surgical procedure is performed by 
the orthopedic and microsurgeons teams simultaneously in order to minimize the time of surgery.
The nurse management is focused on operating room set up and to maintain the integrity of surgical field during 
this long-time surgical procedure.
Moreover, following several teams is particular challenging for both the scrubbed and circulating nurses due to the 
turnover of the surgeons.
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Postoperative nurse management after reconstruction with flaps in oncological surgery
Patrizia Lo Vetere, Roberto Rossi, Giuseppe Acquaviva
Orthopedic Oncology, Department of Oncology,Careggi University Hospital, Florence, Italy

The aim of this paper is to provide a description of postoperative nurse management after reconstruction with flaps. 
Flaps are complex procedures requiring experience and careful monitoring.
Postoperative monitoring is an essential component of care in patients undergoing microsurgical reconstructive 
surgery. Early recognition of vascular problems improve the chance for flap salvage.
Nurses provide the majority of clinical bedside monitoring on postoperative flap management. Complication cannot 
be completely prevented, however the incidence may be significantly reduced by a through preoperative evaluation 
and application of prophylactic strategies, meticulous surgical technique and diligent postoperative monitoring.
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The assessment of fatigue and quality of life in patients with bone tumor, undergoing 
chemotherapy treatment and possible predictive factors. A prospective observational 
study
Paola Coluccino1

1Chemotherapy Unit: Rizzoli Orthopedic Institute., Bologna - Italy 

Introduction and Purposes: Fatigue in patients with cancer is one of the main symptoms during the period of 
chemotherapy and this problem is also relevant after the treatment conclusion. There are few studies describing the 
fatigue, its onset and its course in the population of patients with bone cancer. The aim of this study is to evaluate and 
describe the fatigue and quality of life of patients with bone tumor during chemotherapy and to identify possible 
prognostic factors. 

Materials and Methods: DESIGN: prospective observational study. POPULATION: all patients recruited consecutively, 
belonging to the chemotherapy SSD for a new antiblastic treatment protocol. Primary outcome: Patients’ Fatigue 
will be measured throughout the treatment period with antiblastic drugs. the Brief Fatigue Inventory scale (BFI) 
will be used. The measurement will take place over 4 times: the day of enrollment, 6 months, 12 months and 24 
months after enrollment. Secondary outcome: patients’ quality of life will be measured using the EORTC QLQ C-30. 
The variables necessary for the study were decided by a multidisciplinary working group.

Results: In a pilot study of 19 patients at the chemotherapy SSD the mean BFI score was equal to 31.6 with DS 
19.1. Based on this data, the number of variables taken into consideration and considering an effect size of 0.1, the 
number of patients to be enrolled is 200.

Conclusion:  Is important the patients reported outcome. For this study I propose a collaboration with other centers.
It is important to collaborate and achieve strong results.Together, the assistance of cancer personnel must be 
improved.
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Implementation of shared decision making in malignant bone cancer surgery
W. Peter Bekkering1

1Princess Máxima Center for Pediatric Oncology, Utrecht - Netherlands 

Purpose: Guidelines in paediatric oncology care encourage health-care providers to share relevant information 
with patients/parents  to enable their active participation in decision making. In malignant bone tumour surgery 
where the decision concerns a surgical intervention with a wide range of consequences, involvement of the patient 
and parents in the final decision is of great importance. 72% of patients with bone cancer and 88% of their parents 
reported in a previous survey to prefer independent or shared decision making concerning the surgical intervention. 
Furthermore; a bigger involvement in decision making resulted into a significant lower percentage decisional 
conflict and regrets. To enable participation of patients and parents in the surgical decision it is important to inform 
them extensively about the surgical options and all the pro’s and con’s of these options.

Method: To implement Shared Decision Making (SDM) in malignant bone cancer surgery a digital decision aid 
has been produced containing information, visual material and animations about the surgical options and SDM. 
Implementation of SDM has been started in the daily practice of the Princess Máxima Center for Pediatric Oncology.

Results: With the introduction of SDM in daily practice, the  impact of the implementation of SDM and the decision 
aid will be evaluated during the next years.

Conclusion: A digital decision aid has been produced containing information, visual material and animations about 
the surgical options and SDM has been implemented in the daily practice. With the introduction of SDM also the 
evaluation started.
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Effectiveness of the care pathway for oncology orthopedic patient. Interrupted time series 
study
Daniela Di Nicolantonio
Head Nurse Surgical Oncology Ward. IRCCS Rizzoli Orthopedic Institute, Bologna, Italy

Background: In the surgical oncology ward in Bologna Italy, musculoskeletal oncology patients often came from quite far away. Both 
school-age and adult patients are treated. One of the main problem is the waiting times between the admission in the ward and the surgical 
intervention. The purpose of implementing a structured path is to codify patients based on the complexity of care before entering the hospital. 
The ultimate goal is to be able to have the patient ready for surgery within 24/48 hours of entry. Recognizing the patient and coding it before 
the intervention allows for the provision of safe and personalized assistance. It is a nursing project that bases its construction on the principle 
of patient centrality, advocacy and resource optimization. 

Aim and Design: The objective of the study is to verify whether the implementation of a dedicated path reduces the waiting surgical time. 
The logic of the chosen design (Interrupted Time Series) is to carry out a series of measurements repeated over time in the period concerned 
or between the pre and post intervention / change, as it is possible that the real effects of the intervention change are influenced by external 
factors.

Results: A nurse case manager started working in the ward in January 2018. Pre-intervention data was collected on all patients admitted in 
the first 6 months of 2017 and compared with patients with the same characteristics admitted during the first 6 months of 2018. 336 patients 
were enrolled. The data collected confirm the hypothesis, in a homogeneous and comparable series of cases in the two observation periods, 
there is a clear improvement in the parameters under study, such as the average pre-operative stay, which goes from 2.03 days to 1, 73 and 
the number of hospitalized patients who have not been operated, passing from 8.9% to 2.9%.

Conclusion: The implementation of a dedicated path significantly reduces the waiting time from admission to the hospital under ordinary 
hospitalization to entry into the operating theater. 


