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ABSTRACT

Purpose: To develop consensus guidelines for radiother&dy) ©f benign diseases by the implementation of an
S2e clinical practice guideline.

Methods: The process started with the formation of a sifierganel. The development process of these @inic
guidelines followed the national and internatiostaindards: They are based on a consensus proogsi as an evidence-

based methodology, so that an S2e clinical guideksulted.

The following diseases and topics were covered Hey duideline: Physical and radiobiological backaehu
radiogenic risks, lymph fistulas, bursitis trocteita, Gorham-Stout syndrome, vertebral hemangiprp@gnented
villonodular synovitis (PVNS), heterotopic ossificas, osteoarthritis of large and small joints, bles Dupuytren,
Morbus Ledderhose, desmoid tumors (aggressiverfiatosis), plantar fasciitis (painful heel spursdynie's disease,
painful elbow syndrome and shoulder syndrome, Kisland endocrine orbitopathy.

Results: These clinical guidelines consist of the followicgmponents: (1) the physical and radiobiologicsi®
for RT, (2) considerations regarding risks of loadiation doses, (3) general indications for theliagfion of RT and (4)

special treatment concepts for benign conditiorepk benign brain tumors.

Conclusions: Written evidence-based consensus guidelines haem lupdated in 2014 and brought into a
publication consisting of four parts. These guidedi may serve as a starting point for continuowaityuassessment,
future clinical research including the design afgpective clinical trials, and outcome researcthis important field of
radiotherapy.

KEYWORDS: Non-malignant, Benign diseases, Practice guidgliRadiotherapy & Evidence-based medicine
INTRODUCTION

Since the introduction of radiotherapy in clinicaédicine in 1896 its use for the treatment of naligmant or

benign disorders has been developed in Europelaerrdian other countries [1, 2]; since the 60ab®flast century its use

Impact Factor (JCC): 3.0198 This Article Can Be Dowloaded Fromwww.bestjournals.in




2 Oliver Mickél. Heinrich Seegenschmiedt, Berthold Reichl,
Ulrich Scfe & Ralph Mucke

has been majorly practiced by radiotherapists inti@éand East European countries, while in Wedknmope and Anglo-
American countries the use of RT to treat benigease is not well established and up to date oftgarded with great
skepticism. However, the European Society for RamiaOncology (ESTRO), despite some hesitatiotl, igtgards the

wide field of non-malignant disorders as potentlalical research area [3, 4].

Nowadays in Germany, about 50.000 patients weratdde for ,benign” or ,non-malighant diseases” resp.
functional disorders “ by irradiation [5, 6, 7, 8he successful treatment will mostly result inrasgrvation or recovery of

quality of life, e.g. by pain reduction and/or irmgement of formerly limited function.

Depending on the type of institution (private pme&t community or university hospital) and geogiaph
position (primarily eastern or western German teriks, nowadays more rural or city regions) ther-nmalignant
indications for radiotherapy cover about 10% to 38Rall treated patients, how it was shown by défe patterns of care
studies [1, 5, 6, 7, 8]. Under the currently mdrant 300 active radiotherapy facilities in Germahgre is not a single one,
which does not offer radiotherapy for benign diesd$, 6, 7, and 8].

These developments of the last two decades mustigaeded as an undoubted ,Renaissance” of a thendpgh
was considered as nearly irrelevant about 25 yagos But at the at the beginning of the 90ies aartiqularly after the
opening of the ,lIron Curtain“ between East and W@stmany the radiation treatment of non-malignasordier had a
quite unexpected booming revival [1, 2, 6, 7, Hjefie was a lot of clinical experience and percepgiained in years in
Eastern Germany, which were systematically disclussel evaluated by modern scientific debate antifiagion since
1989 [1, 2, 9, 10] resulting in the demand of perfimg randomized clinical trials to improve the dable levels of

evidence [2, 9]. Recently, a number randomizedddirtrials were carried out and published [11, 12, 14, 15].

The autonomous development of the topic was edpegeomoted since 1995 by the independency German
Society of Radiation Oncology (DEGRO) and by andrbegular and systematic continuous education. Tdhweadays
common radiotherapy indications in non-malignasedses, which are quite different from the histovitications, were
assured from 1996 to 2000 in the professional gluponsensus-process and a guideline in the faestciety [2, 5, 6,
and 7]. These clearly defined indications are dkifiely clinical relevant, what can be seen that ttumber of treated
patients nearly doubled between 1999 and 2004 ¢THEband even new investments were done in thalfedc,out-dated
“ortho-voltage technique. Until today this trend dentinuing and can be probably extrapolated to rikar future.

The largest share of all indications for radiatimatment is painful degenerative joint disordérs5], 6, and 7].

Although RT of benign conditions is usually carriegt with shorter schedules and with much loweglsirand
total RT doses than those applied to malignanbtsnthe radiation oncologist has the same dutiemality and delivery
of treatment: carefully preparing, carrying througbmpletely documenting, and consequently follagviup the whole
treatment process with the utmost care and atien#e it is the case with patients suffering fromlignant disorders.
Given this similar medical and jurisdictional baokgnd, there is also a special need for treatmeittetines for RT of

benign diseases similar to those developed for mafignant disorders [1, 2, and 16].

The last written guidelines for the treatment oh+malignant diseases in Germany were developegablished
by the German Cooperative Group on Radiotheraenign Diseases (GCG-BD) in 1999. It was a consegsideline
based on several patterns care studies carridayadhe GCG-BD [2, 5].
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Table 1: Development of Radiotherapy for benign Disases in
Germany from 1999 to 2004

Non-malignant Diseases
(Treatmgent Groups) St&O 1999 [6] | St&O 2004 [7] Increase
Inflammatory 456 503 10.9 %
Degenerative 12600 23754 88.5 %
Hyperproliferative 972 1252 28.8 %
Functional/Other 6099 10637 74.4%
Overall 20082 37410 86.3%

Since then, new dose concepts and treatment tessigave been introduced and well accepted inlihieat
practice [1]. Thus, the update of these guidelim@s a necessary, adequate and reasonable impl¢imenteocess.
These new guidelines on radiotherapy for benigorders combine a national consensus process andtanmtic

evidence-based approach.
OBJECTIVES OF THE STUDY

To develop consensus guidelines for radiotherapy) (& benign diseases by the implementation of @e S

clinical practice guideline.
METHODS

The consensus process for the update of the guidelvas started in 2011 and completed in 2014artesl with
the formation of a scientific panel including sealeexperts from selected academic and non-acadesdiotherapy
departments and private RT practices, as well ambees from the established German Cooperative Group

Radiotherapy of Benign Diseases.

The following diseases and topics were covered Hey duideline: Physical and radiobiological backaehu
radiogenic risks, lymph fistulas, bursitis trocterita, Gorham-Stout syndrome, vertebral hemangiprpagnented
villonodular synovitis (PVNS), heterotopic ossificas, osteoarthritis of large and small joints, rbles Dupuytren,
Morbus Ledderhose, desmoid tumors (aggressiverfibtosis), plantar fasciitis (painful heel spursdynie's disease,

painful elbow syndrome and shoulder syndrome, Kisland endocrine orbitopathy.

Clearly, the guideline cannot encompass all norignaht diseases as their number may be innumefabénd
even the textbook of Order and Donaldson compilesenthan 100, indications for RT of benign condi§d17]. But it
comprehends the clinical most relevant diseaseghwdre most important for decision making of thdiation oncologist
[16]. At the next update of the guideline, a commpatation with other disease entities is plannedt will be a growing
tool for counseling. Explicitly excluded from thegpiidelines were benign brain tumors or other brigsions,

because recommendations for radiation treatmettitese disorders are covered by other clinical dinee.

All available data from the literature and pertinenformation from clinicians and patient groups rave
systematically reviewed, and key articles of highkestific impact were identified. The level of eeitte (LOE) for each
disease entity was determined and finally gradedraléing to the known international recommendatif#jgTable 2 and
3).
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Table 2: Levels of Evidence according to the Oxford
Centre of Evidence Based Medicine [18]
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la

Evidence from meta-analysis of randomized contdaitels

1b

Evidence from at least one randomized controlled twith narrow

Confidence Interval)

1c

All or none

2a

Evidence from at least one controlled study withamdomization

2b

Evidence from at least one other type of quasi-emmmtal study

2C

"OQutcomes" Research; Ecological studies

3a

Evidence from non-experimental descriptive studiesh as
comparative studies, correlation studies,
and case-control studies

Individual Case-Control Study

Case-series (and poor quality cohort and case@asitidies)

Expert opinion without explicit critical appraisal, based on
physiology, bench research or "first principles”

Table 3: Grades of Recommendation according to the
Oxford Centre of Evidence Based Medicine [18]

offer (should performed)| Consistent level 1 studies

offer (shall performed)

level 1 studies

consistent level 2 or 3 studies extrapolations from

offer (might performed)

level 4 studies extrapolations from level 2 or 3 studieg

O O W |»

Decision is open

level 5 evidencer troublingly inconsistent
or inconclusive studies of any level

There after the expert panel (Table 4) prepareitsa donsensus draft that was opened to propositanmd

comments from all participating institutions acdagdto an established Delphi-process and during teosecutive

national radiotherapy conferences related to thmses.

Table 4: Composition of Guidelines Expert Panel

Prof. Dr. med. I. A. Adamietz Herne

Dr. rer. nat. A. Block Dortmund
Prof. Dr. med. H. Eich Munster

K. Galonske Soest

PD Dr. med. R. Heyd Frankfurt

Dr. med. I. Jacob Traunstein
Prof. Dr. rer. nat. H. Jung Hamburg
Prof. Dr. med. L. Keilholz Bayreuth
Prof. Dr. med. O. Kélbl Regensburg
Prof. Dr. med. O. Micke Bielefeld

PD Dr. med. R. Miicke Lemgo

Prof. Dr. rer. nat. R. Mlller Erlangen
Prof. Dr. med. M. Niewald Homburg/Saar
PD Dr. med. O. Ott Erlangen
Prof. Dr. med. R. Panizzon Lausanne, CH
Prof. Dr. med. R. Panizzon Regensburg
Dipl.-Phys. B. Reichl Weiden

Dr. med. G. Reinartz Munster
Prof. Dr. rer. nat. F. Rodel Frankfurt
Prof. Dr. med. U. Schéafer Lemgo

Prof. Dr. med. B. Schilcher Soest

Prof. Dr. med. M. H. Seegenschmiedt Essen

PD Dr. med. H. Weitmann Bad Hersfeld
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After completion of the discussion, a final versiohthe updated guideline was written by the exmemel,

presented and finally approved by the executivernitee of the German Society of Radiation Oncol@@¢GRO).
RESULTS

These written guidelines consist of the followingmponents: (1) the physical and radiobiologicalibés RT
[19], (2) considerations regarding the risks of I@adiation doses, (3) general indications for thpligation of RT and (4)

special treatment concepts for benign conditiorepk benign brain tumors.

The development process of these clinical guidslinlowed the national and international stand§2@s 21, 22,
23, 24, 25, 26, 27, 28]: They are based on a ceunseprocess as well as an evidence-based methgdsimghat an S2e
guideline resulted, which were developed accordinthe standard of the Association of the Sciemfiiedical Societies
in Germany (AWMF) by formal evaluated (evidencedlsy statements of scientific literature by a systéc collection,

selection, and review of literature [25, 26, 27].28
An overview of different indications, levels ofidence and resulting recommendations are givéabie 5.

These practice guidelines also cover some rargybatisorders and in future updates, even more atidics will
be covered. This is of particular importance, beeathe treatment of rare disorders is a growind fie radiotherapy for
benign disorders. Nevertheless, the radiotherapyrdce benign disorders are directly linked to cégleclinical and
therapeutic problems, in particular, the low numbgtreated patients and low experience with thece indications.

These problems lead to a special scientific unogytawhich is typical for research on rare bendigorders.

There are over 150 published indications for rddicdpy (RT) in non-malignant disorders, which agreror less
accepted in the scientific literature [17]. A langertion of these indications has a very low iecide and the number of
published cases is much below 200. Therefore, idecimaking in radiotherapy is often difficult andoppective

controlled trials are out of sight. Statistical Bs#s requires larger patient series to supportispé&eatment advice.

To overcome this problem the GCG-BD establishedgastry for rare benign diseases to collect andnialyze
RT concepts, clinical outcome and follow-up dat&ermany. The aim is to create a larger databasehwnay serve as
an open information center for clinical decisionking and indication set-up, and as a source faonak and international
publications. A standardized documentation form degeloped by a modified consensus system. Datacted include
demographic data, prior, history, disease and rtreat specific parameters, RT and target volume emis¢ clinical
outcome and long-term follow-up. The completed fenwere centrally collected in the registry. In cabencongruent or

incomplete data, the institutions will be direatlyntacted by the registry committee.
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Table 5: Levels of Evidence and Radiotherapy Recomamdations
(PCS-Patterns of Care Study; ReS-Retrospective Styd
DOS-Dose Optimization-Study; RS-Randomized Study)

. . Number of | Highest Level of Highest Level of . ..
Specific Disease Studies Evidence Recommendation Main Indication Group
Painful Arthrosis of the = 3 months inflammatory signs. non-responding
2 2 ?
Knee Joint 3 2c(PCS) B (shall performed) to other therapeutic measures
Painful Arthrosis of the y . > 3 months inflammatory signs, non-responding
Hip Joint 19 +ReS) Clmight performed) to other therapeutic measures
Painful Arthrosis of . . > 3 months inflammatory signs, non-responding
Hand and Fingers 7 4 ReS) Cmight performed) to other therapeutic measures
Painful Shoulder 5 > 3 months inflammatory signs, non-responding
Syndrome 16 2¢(DOS) B (shall performed) to other therapeutic measures
szmfuIElhow 2 2¢ (DOS) B (shall performed) > 3 months mﬂa.tlnmamry signs, non-responding
syndrome to other therapeutic measures
PainfulTrochanteric 5 y . > 3 months inflammatory signs, non- responding
Bursitis - +(ReS) Clmight performed) to other therapeutic measures
Painful Plantar = 3 months inflammatory signs. non-responding
22 3
Fasciitis - 16 RS) Alshould erformed) to other therapeutic measures
Morbus Dupuytren 12 2¢ (DOS) B (shall performed) early stage
Morbus Ledderhose 6 4 (ReS) C(might performed) painful detectable or palpable lesions
Keloids 2 2¢ (PCS) B (shall performed) affected palpable lesions after surgical excision
Peyronie’s Disease 21 2c (PCS) B (shall performed) soft localized penile plaques
Desmoid Tumors 22 4 (ReS) C(might performed) complete inclusion of the involved structures
Symptomatic Vertebral 66 2¢ BCS) B (shall performed) | Painful vertebral hemangiomas
Pigmented Villonodular 5 .
Synovitis (PVNS) 3 2c (PCS) B (shall performed) affected synovial cells
Gorham Stout 5 .
Syndrome 6 2¢ (PCS) B (shall performed) Symptomatic cases (affected bones)
Heterotopic < S .
Ossification 5 1b (RS) A(should erformed) after hip joint replacement pre- or postoperative
Graves Orbitopathy 19 2(DOS) | B (shall performed) | CPhthalmologic symptoms of early and advanced
inflammatory phase

In the last 15 years, a network of more than 2@adip cooperating centers has been established.dviere56
other centers reported cases to the registry. Umpitothe following rare non-malignant diseases Haaen systematically
registered and evaluated: Gorham-Stout syndrome¢ldant hemangiomas(11), including Kasabach-Mesgittdrome(2),
neurasarcoidosis(9), gliomatosis cerebri(12) (&gd), lymphangiolipoma(1), lymphangioma(9), systemiastocytosis
(1), aneurysmal bone cysts(10), lethal midline ghama(1), pseudotumor orbitae(24), Schimmelpferirégerstein-Mims
syndrome(1), cerebral dermoid cyst(1), Sclerederdaltdrum Buschke(1), Langerhans cell histiocytd®3( desmoid
tumors (68), and giant cell tumors (45) and others.

Figure 1: The Guideline also covers the Treatmentfdkare Benign
Disorders These Diseases are often linked to a S@Scientific
Uncertainty, Due to the Low Number of Treated Patiats and
the Low Experience with the Special Indications
Patterns of care studies for special indicationshzeen successfully performed to achieve a betterview of
these diseases. More than 400 inquiries per yetiretoegistry of rare benign disorders has beemire out, but it was
only possible to document about one-fourth of cagéls an adequate follow-up. It is crucial to impeothe quantity of
follow-up data to maintain the registry as a livilogl for counseling in difficult rare cases. Dithe last 15 years, it was
possible to document data of 568 patients in tigistgy. A close cooperation with the internationate cancer network

has also been successfully established.
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Therefore, the German Registry of Rare Benign Bisea a growing and a very useful tool to colleases
suffering from rare non-malignant disorders in whiadiotherapy has been considered as a possdaartent. It may
improve treatment decisions on the basis of lad@ical series. The use of standardized intermafiaclocumentation
forms could broaden the access to this registiey taore international database, as the registrpés dor access and data
input from throughout of the world. Besides treatindetails and outcome analysis, correct diagn@sggessment is of
utmost importance to streamline clinical pathwayd aelect the adequate therapy. With a growing rurobrare cases,
this data network will also gain new experiences advance knowledge with regard to the best diggnassessment and
optimal therapy.

Overall, these current clinical practice guidelimees embedded in the quality assurance approatttedberman
Society of Radiation Oncology (DEGRO), which isleefed by the implementation of several other chhipractice
guidelines [29] and the QUIRO-Study with the evélua of time, attendance of medical staff, and ueses during

radiotherapy for different disease other radiothgnarocedures [30].
DISCUSSIONS

Many factors enter into radiotherapy treatment glens. What alternatives are available? What doegvidence
suggest about the potential benefits and harms? fitawis the pertinent evidence? Is there enougisoa to adjust
expectations based on a particular patient’s agedey, race, co-morbidities, or other attributes@ there any social,

economic, or other practical considerations thatdaffect the results of a particular care opti2?, 23, 24]

The guidelines are intended to provide a systenaatiand frame work for making complex medicalisiens.
When rigorously developed using a transparent pochat combines scientific evidence, clinician ezigntial
knowledge, and patient values, guidelines haveptitential to improve many clinician and patient Ittezare decisions
and enhance healthcare quality and outcomes. Eseiprr state of guideline development has yet tp fioket this promise
[22, 23, and 24].

According to the Association of the Scientific Meali Societies in Germany (AWMF) a good clinicaldgline is
characterized by [25, 26, 27, and 28]:

e Arepresentative developing group
Interdisciplinary, independent experts
e Systematic evidence-basing
Searching for the best available studies and kedgéd
» Clinical assessment
Relevant impact on the daily routine
Practicability (e.g. extrapolation, import)
e Structures consensus process
Reproducible, manipulation free

Overall, it can be stated the development and thgledmentation of these clinical practice guidelirfes
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radiotherapy of benign diseases , in general, hestet criteria above [2, 16].

Some further critical remarks should be taken iateount when discussing guidelines and in particula
these guidelines on radiotherapy for benign dissa&aiidelines are systematically developed decssiails for an
adequate medical approach to specific health prol They represent a consensus of different expéter a defined and
transparent procedure. Guidelines are scientifichlised and practice-oriented recommendations. &neyorientation
guides in the meaning of decision corridors, frohialw can and must be deviated in well-founded c&Saglelines must
be regularly reviewed on their up-to-datedness whdre necessary updated. The term directives nmstefinitively
distinguished from guidelines and should be useddgulations of practice or omission, that aresewred, written and
published by legally authorized institutions, aldigatory for the for this institution and non-obgance is followed by
defined sanctions [23, 24, 25, 26, 27, 28].

At the moment, the communication level of physisidras already shifted to abstract discussions iofieines,
inducing per the preference for pre-defined chhidecisions. The inconsistencies of evidence difivs, together with
the overwhelming number of guidelines and providéereof, burden medical reasoning with superflucomplexity,
and contributing to the development of cook-bookntality. In the clinical practice, it may be necassto reduce the
impact of guidelines to a degree that remains cailmipawith patient interests and economy. In th&df prospective
controlled outcome registries may provide a contoolover- and faulty regulation. Clinical professalism should be
characterized in parallel by a critical implemeiatatof evidence-based medicine and a necessargeajrindependent
reasoning [31, 32].

Nevertheless, clinical practice guidelines areintgnded to restrict the medical autonomy of decisind even

so it is otherwise suspected, at the moment theyair legally binding [33].
CONCLUSIONS
Radiotherapy for benign, non-malignant diseases isnportant and growing topic of radiotherapy.

In summary, written evidence-based consensus guoédefor RT of benign diseases have been updat@@ia
and brought into publication by means of an expartel including all members of the German CoopezaGroup on

Radiotherapy of Benign Diseases.

These guidelines may serve as a starting pointctinuous quality assessment, future clinical asse

including the design of prospective clinical trigdsd outcome research in this important fieldaofiotherapy.
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