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Five Jews change the way we see the world

1. Moses: “The Low is everything”;

2. Jesus: “Love is everything”;

3. Marx: “Money is everything”;

4. Freud: “Sex is everything”;

1. Einstein: “Everything is Relative”.
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Five Jews change the way we see the world

Yehuda Shoenfeld

Everything isAutoimmune Until Proven Otherwise

Yehuda Shoenfeld

# Springer Science+BusinessMediaNew York 2013

Abstract It is astounding to consider that virtually, every

textbook of physiology in every medical school in the world

doesnot includeachapter on immunology. On theother hand,

virtually, in every textbook in internal medicine, immunology

and immune response overlaps with every tissue and every

organ. Indeed, historically, the concept of the immune re-

sponse was recognized primarily in the setting of allergy

and/or anaphylaxis. Indeed, the very concepts of infection,

microbiology and host protection are relatively new sciences.

In fact, it was little more than 100 years ago when washing

hands became what is now coined “standard of care.” How

different it is in 2013, where one finds Handi Wipes for

shoppers to use at grocery stores to protect themselves from

the flora on shopping cart handles. Autoimmunity is even a

newer concept without going into the well-known history of

Paul Ehrlich and hemolytic anemias, the LE cell, and the

beginning fieldof serology (andrheumatoid factor discovery).

It is apparent that our understanding of autoimmunity has

become linked hand-in-glove with new tools and investiga-

tional probes into serology and, more recently, the cellular

immune response. With such discoveries, a number of key

observations stand out. Firstly, there are a great deal more

autoantibodies than there are autoimmune diseases. Second,

there are a great deal more of autoimmune diseases than was

believed in 1963 on theoccasion of thepublication of thefirst

textbook of autoimmune diseases. Third, autoimmune dis-

eases are, for the most part, orphan diseases, with many

entities afflicting too few patients to excite the financial limb

of pharmaceutical companies. In this special issue, we have

grouped anumber of papers, many of which werepresentedat

therecent Congressof Autoimmunity that focuson issuesthat

are not commonly discussed in autoimmunity. It reminds us

that due to the ubiquitous nature of the innate and adaptive

response, that there are a large number of diseases that have

either an inflammatory and/or specific autoimmuneresponse,

wehaveto keep an open eyebecauseeverything ispotentially

autoimmune until proven otherwise.

Keywords Autoimmunity . Environmental factors .

Tolerance . Sex andgender

The number of autoimmune diseases was once limited to the

obvious entities of hemolytic anemia, systemic lupus, and

rheumatoid arthritis. It now includesat least 100 such entities.

Interestingly, our definition and classification of these dis-

eases, which include virtually every organ and tissue in the

human body, are very much dependent on defining a unique

signature, i.e., either an autoantibody or a cellular response

that reacts with self. It is not surprising therefore that the

growth of autoimmune diseases has been dependent on a

corresponding increase in database of serology and cell-

mediated immunity. On the other hand, it is equally apparent

that there are innate immune responses, some of which may

havememory that canbeextraordinarily important in not only

the regulation of the immune response and the potential

breach of tolerance but also in the natural history of tissue

destruction. Indeed, cellular immunology hasbecomeavirtual

smorgasbord of cells, subpopulations, and lineages. Much of

thesedataaredependent onstudiesin themouseand of course

theuseof knock-in and knock-out strains; much of thesedata

hopefully havetheability to beextrapolated to humansbut, in

somecases, that may well bea leap of faith.

The International Congresses of Autoimmunity, which are

heldevery 2years, attempt tobringyoungscientistsinonevenue

to discuss technological advances, new diagnostic techniques,
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Abstract

The role of various environmental factors in the pathogenesis of immune mediated

diseases is well established. Of which, factors entailing an immune adjuvant activity

such as infectious agents, silicone, aluminium salts and others were associated with

defined and non-defined immune mediated diseases both in animal models and in

humans. In recent years, four conditions: siliconosis, the Gulf war syndrome (GWS), the

macrophagic myofasciitis syndrome (MMF) and post-vaccination phenomena were

linked with previous exposure to an adjuvant. Furthermore, these four diseases share a

similar complex of signs and symptoms which further support a common

denominator.Thus, we review herein the current data regarding the role of adjuvants in

the pathogenesis of immune mediated diseases as well as the amassed data regarding

each of these four conditions. Relating to the current knowledge we would like to suggest

to include these comparable conditions under a common syndrome entitled ASIA,

“Autoimmune (Auto-inflammatory) Syndrome Induced by Adjuvants”.

Keywords

Autoimmunity; Adjuvant; Vaccine; Gulf war syndrome (GWS); Macrophagic

myofasciitis syndrome (MMF); Silicone
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Αυτοάνοσο/Φλεγμονώδης Σύνδρομο Προκαλούμενο από Aνοσοενισχυτικά

ASIA είναι το κατάλληλο ακρωνύμιο, 

δεδομένου ότι η Ασία είναι η μεγαλύτερη και 

πολυπληθέστερη ήπειρος στον πλανήτη, των 

οποίων οι πολιτισμοί είναι μυστηριώδεις για 

εκείνους που δεν έχουν ανοίξει τα μάτια και 

το μυαλό τους στην ποικιλομορφία τους.

Δημήτριος Βαρβάρας MD, PhD
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Ανοσοενισχυτική ουσία: είναι μια βοηθητική ουσία που ενισχύει την αντιγόνο-

ειδική ανοσοαπόκριση κατά προτίμηση χωρίς να ενεργοποιεί μία από μόνη της.

Το σύνδρομο οφει ́λεται στη δράση

ανοσοενισχυτικών εκδόχων τα οποία

εκτροχιάζουν το ανοσολογικό συ ́στημα

προκαλώντας αυτοάνοσες 

φλεγμονώδεις αντιδράσεις
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• The Gulf War Syndrome (GWS)

(Σύνρομο του Πολέμου του Περσικού Κόλπου)

• Τhe Macrophagic Myofasciitis Syndrome (MMF)

(Σύνδρομο Μυοπεριτονιίτιδας απο Μακροφάγα) 

• Post-vaccination Phenomena

(Μεταεμβολιαστική αντίδραση)

• Siliconosis

(Επαγόμενη απο σιλικόνη αυτοάνοση διαταραχή

Φάσμα ανοσοδιαμεσολαβούμενων ασθενειών που 

“πυροδοτούνται” από ένα ερέθισμα ανοσοενισχυτικού
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ASIA: a New Syndrome to Be Defined

Οι τέσσερις κλινικές καταστάσεις που συζητούνται στήν ανασκόπηση

παρουσιάζουν κοινά κλινικά σημεία και συμπτώματα.
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• Ενας κοινός παρονομαστής σε αυτές τις τέσσερις αινιγματικές κλινικές

καταστάσεις είναι η έκθεση σε ένα συστατικό που εχει adjuvant effect ή η

ταυτόχρονη έκθεση σε περισσότερα από ένα.

• Λαμβάνοντας υπόψη όλα αυτά μαζί, προτείνουν ότι οι τέσσερις κλινικές

καταστάσεις, που μοιράζονται κλινικές και παθογόνες ομοιότητες, να

συμπεριληφθούν σε ένα κοινό σύνδρομο που ονομάζεται

"Αυτοάνοσο/Φλεγμονώδης Σύνδρομο Προκαλούμενο από

Aνοσοενισχυτικά”.

• Επιπλέον, προτείνουν αρκετά MAJOR και MINOR κριτήρια, τα οποία, αν

και απαιτούν περαιτέρω επικύρωση, μπορούν να βοηθήσουν στη

διάγνωση αυτού του New Syndrome .

ASIA: a New Syndrome to Be Defined
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Για τη διάγνωση του συνδρόμου ASIA, πρέπει να 

υπάρχουν τουλάχιστον δύο major κριτήρια ή ένα major 

που συνοδεύεται από δύο minor κριτήρια.
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Tο σύνδρομο ASIA είναι ιδιαίτερα αντιπροσωπευτικο των πολλών επιπέδων

πολυπλοκότητας που αντιμετωπίζει η έρευνα και η διαχείριση αυτοάνοσων

νόσων.

Σε βασικό φυσικό επίπεδο, καταδεικνύει την ανάγκη κατανόησης του

τρόπου με τον οποίο τα διάφορα όργανα απορροφούν αλουμίνιο, σιλικόνη

και άλλων ύποπτων περιβαλλοντικών ουσιών.

Σε επίπεδο ανθρώπινης καινοτομίας, καταδεικνύει τη σημασία της

αναγνώρισης του τρόπου με τον οποίο ορισμένα προϊόντα μπορούν να

διαταράξουν το ανοσοποιητικό σύστημα και να προκαλέσουν ασθένειες.

Σε ένα αφηρημένο επίπεδο επιστημονικής ταξινόμησης, το σύνδρομο ASIA

αντιπροσωπεύει το δύσκολο έργο της οργάνωσης και της ονομασίας

ασθενειών, καθώς συνεχίζουμε να μαθαίνουμε περισσότερα γι 'αυτές.
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(2011) 21:235–239

…. We propose here that SBS may also be

included as a part of ‘‘Shoenfeld’s syndrome’’.

Ο όρος «συ ́νδρομο του α ́ρρωστου κτιρίου» χρησιμοποιει ́ται

για να εκφρα ́σει την κακη ́ κατα ́σταση της υγει ́ας

τουλα ́χιστον του 50% των ενοι ́κων, η οποι ́α χαρακτηρι ́ζεται

από συγκεκριμε ́να ενοχλη ́ματα που αποδι ́δονται

αποκλειστικα ́ και μόνο στην εσωτερική ρύπανση του αέρα

του κτιρι ́ου.

Συ ́μφωνα με την Παγκόσμια Οργα ́νωση Υγει ́ας, εκτιμα ́ται

ότι στο 30% περι ́που των νέων και των ανακαινιζο ́μενων

κτιρίων, ει ́ναι δυνατόν τα α ́τομα που ζουν εκει ́, να

εμφανι ́ζουν προβλήματα υγει ́ας, λόγω κακη ́ς εσωτερικής

ποιότητας της ατμόσφαιρας.
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• The Gulf War Syndrome (GWS)

(Σύνρομο του Πολέμου του Περσικού Κόλπου)

• Τhe Macrophagic Myofasciitis Syndrome (MMF)

(Σύνδρομο Μυοπεριτονιίτιδας απο Μακροφάγα) 

• Post-vaccination Phenomena

(Μεταεμβολιαστική αντίδραση)

• Siliconosis

(Επαγόμενη απο σιλικόνη αυτοάνοση διαταραχή

• Sick building syndrome (SBS) 

(Συ ́νδρομο του Άρρωστου Κτιρίου)
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Έχουν συσσωρευθεί, απο το 2011 εως το 2016, αναφορές 4479

περιστατικών, εκ των οποίων 305 χαρακτηρίστηκαν ως σοβαρές

και 11 είχαν ως αποτέλεσμα θάνατο.

Η πλειονότητα των σοβαρών περιπτώσεων σχετίζονται με:

1. Tα εμβόλια (ειδικά κατά του ιού HPV και της εποχικής γρίπης)

2. Eμφυτεύματα σιλικόνης.
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Siliconosis (Επαγόμενη απο σιλικόνη αυτοάνοση διαταραχή)

Η Σιλικο ́νη

O όρος ”σιλικόνη” δημιουργήθηκε από τον χημικό Frederick Kipping,

ο οποίος πρωτοπόρησε στη μελέτη των οργανικών ενώσεων των οργανοπ

υριτικών σιλικονών. O αυστηρά χημικός όρος της σιλικόνης ειναι

“πολυμερισμένο σιλοξάνιο” ή “πολυσιλοξάνια”.

Oι σιλικόνες είναι συνθετικά μικτά ανόργανα-

οργανικά πολυμερη ́ που βασίζονται σε μια μοριακη ́ δομη ́ εναλλασσόμε

νων ατο ́μων πυριτίου και οξυγόνου με οργανικές ομάδες που συνδυ

α ́ζονται επίσης με όλα η ́ μερικά από τα άτομα πυριτίου. O

γενικός τυ ́πος τους ει ́ναι:

 

 3   

 

Η Σιλικόνη 

2.1 Ορισμός 

Οι  σιλικόνες  είναι  συνθετικά  πολυμερή  που  βασίζονται  σε  μια  μοριακή  δομή  

εναλλασσόμενων   ατόμων   πυριτίου   και   οξυγόνου   με   οργανικές   ομάδες   που  

συνδυάζονται  επ ίσης  με  όλα  ή  μερικά  από  τα  άτομα  πυριτίου. 

Ο  γενικός  τύ πος  το

υ

ς  εί να ι: 

𝑅     SiO( )/     για    a = 1  έως  3  και  b ≥ 2 

όπου  τ

ο

  R 

 

α ντιπροσωπεύει  μία  ορ γα νική  ομ άδα. (Mollie, 1999) 

 

2.2 Γενικά  για  τη   σιλικόνη 

Οι   σιλικόνες   (πολυοργανοσιλοξάνια)   είναι   πολυμερείς   οργανοπυριτικές  

ενώσεις,  που  περιέχουν  αλυσίδες  ή  δακτυλίους  με  δεσμούς  –Si-O-,  όπου  αριθμός  των  

υπόλοιπων   οξυγόνων   των   τετραέδρων   SiO έχει   αντικατασταθεί   από   διάφορες  

οργανικές  ομάδες.  Η  ονομασία  «σιλικόνη»  προέκυψε  από  την  αρχική  εντύπωση  ότι  οι  

ενώσεις  αυτές  περιείχαν  την  ομάδα  >Si=O,  αντίστοιχη  προς  την  κετονική  ομάδα  

>C=O. 

Τα  σιλοξάνια  είναι  οργανοπυριτικές  ενώσεις  που  περιέχουν  δεσμούς  Si-O-Si, 

με   γραμμικά, π.χ.   (CH₃)₃Si-O-Si(CH₃)₃,   ή   κυκλικά   μόρια.   Είναι   λεπτόρρευστα,  

ελαιώδη  έως  παχύρρευστα  υγρά  ή/και  ελαστικά  υλικά,  αδιάλυτα  στο  νερό  (υδρόφοβα),  

χημικώς   αδρανή,   με   ευρύτατο   φάσμα   εφαρμογών.   Οι   σιλικόνες   είναι   πολυμερή  

σιλοξάνια. 

όπου το R αντιπροσωπευ ́ει μι ́α οργανικη ́ ομα ́δα

Aνα ́λογα με τον βαθμό πολυμερισμου ́, oι σιλικόνες, ει ́ναι

λεπτόρρευστα, ελαιω ́δη έως παχυ ́ρρευστα υγρα ́ ή/και ελαστικα ́ ή

στερεα ́ υλικα ́, αδια ́λυτα στο νερό (υδρόφοβα), 

με ευρυ ́τατο φα ́σμα εφαρμογών. 
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Oι βασικο ́τερες φυσικε ́ς και χημικε ́ς ιδιότητες της σιλικόνης ει ́ναι οι εξη ́ς:

• Χαμηλη ́ θερμικη ́ αγωγιμο ́τητα.

• Χαμηλη ́ χημικη ́ δραστικότητα.

• Χαμηλη ́ τοξικότητα. 

• Xημικώς αδρανη ́. 

• Θερμικη ́ σταθερότητα (σταθερότητα των ιδιοτήτων τους σε ένα 

πλατυ ́ ευ ́ρος θερμοκρασιω ́ν -100 έως και 250°C). 

• Δεν υποστηρι ́ζει μικροβιολογικη ́ ανα ́πτυξη.

Η Σιλικο ́νη
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Φα ́σμα Εφαρμογω ́ν

Προθέσεις μαστών

Οι σύγχρονες προθέσεις των μαστών είναι ασκοί ημισφαιρικού σχήματος με

τοίχωμα από ελαστική σιλικόνη μεγάλης αντοχής που περιέχουν γέλη

σιλικόνης ή γεμίζονται με φυσιολογικό ορό.

Σε μια πλαστικη ́ χειρουργική επέμβαση, τα εμφυτεύματα

στη ́θους εφαρμόζονται σε περίπτωση:

• Απλασίας μαστών.

• Υποπλασίας μαστών (μικρομαστία).

• Ανισομαστίας.

• Πτώση μαστών πρώτου βαθμού

• Υποστροφή μαστών ( εγκυμοσύνη, απώλεια βάρους).

• Αλλαγη ́ς φυ ́λου.

• Μαστεκτομής.

• Προληπτικής υποδόριας μαστεκτομής.
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Ιστορικη ́ αναδρομη ́

1895 - Vincenz Czerny: 

πραγματοποι ́ησε την πρώτη τοποθε ́τηση εμφυτευμα ́των στη ́θους.

Έχουν υπάρξει 4 εποχές ενέσιμων υλικών για την αύξηση του μαστού που

περιλαμβάνουν:

1. 1899-1914: ενε ́σεις παραφι ́νης.

2. 1915-1943: ενέσεις μιας πληθώρας υλικών ο κατάλογος των οποίων

περιορίστηκε μόνο από την έκταση της φαντασίας του ανθρώπου! Φυτικά

έλαια (φυστικέλαιο, σογιέλαιο), ορυκτέλαια, λανολίνη, κερί μέλισσας,

κατσικίσιο γάλα...

3. 1944-1991: ενε ́σεις υγρής σιλικόνης.

4. 1988-2009: ενέσεις υδρογέλης πολυακρυλαμίδης (PΑΗ). Οι υδρογέλες ή

υδροπηκτω ́ματα (hydrogels) είναι μακρομόρια crosslinked με τμη ́μα

υδρόφιλων ομα ́δων, τρισδιάστατα, υδρόφιλα, πολυμερικά δίκτυα ικανά να

απορροφήσουν νερό και διαλυμένες ουσίες μέσω διαδικασίας που ονομάζεται

διόγκωση. Έχει χρησιμοποιηθεί στην Ουκρανία, τη Ρωσία και την Κίνα.
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Kλινική εικόνα γυναίκας που είχε λάβει ενέσεις παραφίνης στην

Ιαπωνία. Έχει υποστεί αρκετές επεμβάσεις τα τελευταία χρόνια,

συμπεριλαμβανομένων της αμφοτερόπλευρης μαστεκτομής, για τη

θεραπεία του έλκους και συρίγγια. Συνεχίζει να υποφέρει από τα

προβλήματα αυτά.

Kλινική εικόνα γυναίκας, ηλικίας 43 ετών, με μαστίτιδα σιλικόνης.

Έχει παραδεχθεί σειρα ενέσεων σιλικόνης και στους δύο μαστους,

στη Δομινικανή Δημοκρατία, με σκοπό την την αύξηση του μαστού .

Γυναίκα, ηλικίας 45 ετών, απο το Ιραν με

ψηλαφητές μάζες πιο εμφανείς στο QIE του

αριστερού μαστου.

Η υδρογέλη πολυακρυλαμιδίου απομακρύνθηκε 

μέσω τομών IMF. 
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Ιστορικη ́ αναδρομη ́ προθέσεων μαστου

Η περίοδος από το Πρώτο έως το Δεύτερο Παγκόσμιο Πόλεμο ήταν η περίοδος

του “Everything… From Ivory To Ox Cartilage” γεμάτη με μερικά πολύ περίεργα

εμφυτευμάτα στήθους. Ο κατάλογος περιορίζεται μόνο από την έκταση της

φαντασίας του ανθρώπου.

Κατά τη διάρκεια αυτής της περιόδου, χρησιμοποιήθηκαν: σφαίρες απο

ελεφαντόδοντο, γυάλινες σφαίρες, γομαλάκα, μεταξωτό ύφασμα, εποξική

ρητίνη, χόνδρος βοοειδών, σφουγγάρια, καουτσούκ, τεφλόν, τριμμε ́νο λα ́στιχο.

Το αποτέλεσμα με κάθε ένα από αυτά τα υλικά ήταν παρόμοια: χρόνια

φλεγμονή με κοκκιώματα ξένου σώματος. Αποδείχθηκαν ότι δεν ήταν χρήσιμα

για την αύξηση του μαστού.
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Ιστορικη ́ αναδρομη ́ προθέσεων μαστου

Το 1961, οι Thomas Cronin και Frank Gerow

ανέπτυξαν το πρώτο πρόθεμα μαστού από σιλι

κόνη. Η

πρώτη αυξητική πραγματοποιη ́θηκε το 1962,

σε ένα σκυλί που ονομαζόταν

Esmerelda, με τη χρήση του Cronin-Gerow

εμφυτευ ́ματος.

Το 1963, η Timmie Jean Lindsey ήταν ο πρώτος

άνθρωπος στον κόσμο που υποβλήθηκε σε

πλαστική χειρουργική αυξητικής στήθους

με τη χρήση του Cronin-Gerow εμφυτεύματος,

στο Jefferson Davis Ηospital, Houston-Texas.

Η Lindsey, η οποία είναι τώρα 83, έχει ακόμα και

σήμερα τα εμφυτεύματα.
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Ιστορικη ́ αναδρομη ́ προθέσεων μαστου

Το 1964, η γαλλική εταιρία “Laboratories

Arion” κατασκεύασε τα εμφυτεύματα

φυσιολογικού ορού, που

περιείχαν αλατούχο διάλυμα (σιλικονούχοι

ασκοί μέσα στους οποίους τοποθετει ́ται

φυσιολογικός ορός).

Θεωρου ́νται ότι είναι κατω ́τερου αισθητικο

υ ́ αποτελε ́σματος.

Υπερτερούν στο ότι η τομη ́ που απαιτείται γι

α την τοποθέτηση ́

τους μπορει ́ να ει ́ναι βραχύτερη και στο ότι

δεν περιέχουν ζελατινώδη σιλικόνη,

αλλά φυσιολογικο ́ ορό,

που ει ́ναι συστατικο ́ του οργανισμού
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Από το 1968, τα εμφυτεύματα με γέλη σιλικόνης, εως και 

πρτο 1992, ήταν δημοφιλή στις γυναίκες - λόγω της 

φυσικής εμφάνισης και αίσθησης.



FDA 1992
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Η Υπηρεσία Τροφίμων και Φαρμάκων ανακοίνωσε ένα ΜΟΡΑΤΟΡΙΟΥΜ στη

χρήση των εμφυτευμάτων με γέλη σιλικόνης με βάση την υποψία ότι σε

μερικές γυναίκες μπορεί να προκαλέσει αυτοάνοσες ασθένειες, όπως ο

Συστηματικός Ερυθηματώδης Λύκος (ΣΕΛ) και η Ρευματοειδής Αρθρίτιδα

(ΡΑ), και επέτρεψε μόνο τη συνέχιση της χρήσης προθέσεων φυσιολογικού

ορού.

Από το 1992 - 2006, στις ΗΠΑ, υπήρχαν μόνο εμφυτεύματα φυσιολογικού

ορού, και αποτελουσαν το 95% όλων των εμφυτευμάτων. Kατά την ίδια

περίοδο εμφυτεύματα με γέλη σιλικόνης υπήρχαν στη διάθεση των γυναικών

στην Ευρώπη, τον Καναδά και τη Νότια Αμερική.
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Το FDA υποχρέωσε τις κατασκευάστριες εταιρείες να 

προσκομίσουν στοιχεία από μελέτες σχετικές με την ασφάλεια 

αυτού του είδους των προθέσεων. 
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Πολλές ανασκοπήσεις (review), συστηματικές ανασκοπήσεις

(systematic review) δεδομένων της ιατρικής βιβλιογραφίας και μετα-

αναλύσεις μεγάλων επιδημιολογικών μελετών (Περιγραφικής

επιδημιολογίας και Αναλυτικής επιδημιολογι ́ας), έχουν αξιολογήσει την

αιτιολογική σχε ́ση / συσχέτιση μεταξύ των εμφυτευμάτων μαστου και

νοσημα ́τω του συνδετικού ιστού.
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A

 

BSTRACT

 

Background

 

The postulated relation between sili-
cone breast implants and the risk of connective-tissue
and autoimmune diseases has generated intense
medical and legal interest during the past decade. The
salience of the issue persists, despite the fact that a
great deal of research has been conducted on this
subject. To provide a stronger quantitative basis for
addressing the postulated relation, we applied several
techniques of meta-analysis that combine, compare,
and summarize the results of existing relevant studies.

 

Methods

 

We searched data bases and reviewed ci-
tations in relevant articles to identify studies that met
prestated inclusion criteria. Nine cohort studies, nine
case–control studies, and two cross-sectional studies
were included in our meta-analyses. We conducted
meta-analyses of the results of these studies, both
with and without adjustment for confounding factors,
and a separate analysis restricted to studies of sili-
cone-gel–filled breast implants. Finally, we estimated
the annual number of new cases of connective-tissue
disease that could be attributed to breast implants.

 

Results

 

There was no evidence that breast im-
plants were associated with a significant increase in
the summary adjusted relative risk of individual con-
nective-tissue diseases (rheumatoid arthritis, 1.04 [95
percent confidence interval, 0.72 to 1.51]; systemic
lupus erythematosus, 0.65 [95 percent confidence in-
terval, 0.35 to 1.23]; scleroderma or systemic sclero-
sis, 1.01 [95 percent confidence interval, 0.59 to 1.73];
and Sjögren’s syndrome, 1.42 [95 percent confidence
interval, 0.65 to 3.11]); all definite connective-tissue
diseases combined (0.80; 95 percent confidence in-
terval, 0.62 to 1.04); or other autoimmune or rheu-
matic conditions (0.96; 95 percent confidence interval,
0.74 to 1.25). Nor was there evidence of significantly
increased risk in the unadjusted analyses or in the
analysis restricted to silicone-gel–filled implants.

 

Conclusions

 

On the basis of our meta-analyses,
there was no evidence of an association between
breast implants in general, or silicone-gel–filled breast
implants specifically, and any of the individual con-
nective-tissue diseases, all definite connective-tissue
diseases combined, or other autoimmune or rheu-
matic conditions. From a public health perspective,
breast implants appear to have a minimal effect on
the number of women in whom connective-tissue dis-
eases develop, and the elimination of implants would
not be likely to reduce the incidence of connective-tis-
sue diseases. (N Engl J Med 2000;342:781-90.)
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HE relation between silicone breast implants
and autoimmune or connective-tissue dis-
eases has been the focus of considerable
medical and legal discussion throughout the

past decade.

 

1-4

 

 Concern was aroused by early case re-
ports of connective-tissue disease in women who had
received breast implants or silicone injections.

 

5,6

 

 Three
meta-analyses have failed to demonstrate an increased
risk of specific connective-tissue diseases (rheumatoid
arthritis, systemic lupus erythematosus, and sclero-
derma or systemic sclerosis) or connective-tissue dis-
eases in general after implantation of silicone breast
prostheses.

 

7-9

 

 However, the meta-analyses to date leave
some questions unanswered. Perkins et al.

 

7

 

 performed
a meta-analysis that dealt with unadjusted estimates
of effect but did not consider the effect of adjustment
for potential confounding factors. Wong

 

8

 

 and Hoch-
berg and Perlmutter

 

9

 

 performed analyses of adjusted
effects, but in neither study were formal statistical
tests of homogeneity among studies undertaken, nor
were analyses of the influence of individual studies
or combinations of studies conducted. None of these
meta-analyses focused exclusively on silicone-gel–
filled breast implants. Moreover, eight new studies of
the possible relation between silicone breast implants
and autoimmune conditions or connective-tissue dis-
eases have been published since 1996

 

10-17

 

 and were
not included in the previous meta-analyses.

We conducted a comprehensive series of meta-
analyses of the largest group of studies to date to in-
vestigate the possible relation between silicone breast
implants and the risk of autoimmune conditions or
connective-tissue diseases. Our study incorporated the
eight studies not included in the earlier meta-analy-
ses and had four principal objectives: to investigate
the relation between breast implants and connective-
tissue diseases by incorporating all eligible studies into
an unadjusted analysis; to consider the effect of po-
tential confounding factors in an adjusted analysis;
to search for sources of heterogeneity among the
studies with formal statistical tests and influence analy-
ses; and to perform a separate analysis focused exclu-
sively on silicone-gel–filled breast implants.

 

18

 

 In ad-
dition, we evaluated the public health effect of silicone
breast implants by estimating the annual number of

T
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new cases of connective-tissue disease that can be at-
tributed to the presence of breast implants.

 

METH ODS

 

Selection of Studies

 

We obtained the results of studies cited in other meta-analyses
and reviews,

 

7-9,19

 

 and we conducted a search of the literature that
was similar to that outlined by Perkins et al.

 

7

 

 Sources included Med-
line (National Library of Medicine, Bethesda, Md.) from January
1966 through May 1998; Toxline (National Library of Medicine,
Bethesda, Md.) from January 1985 through May 1998; Current
Contents Search (Institute for Scientific Information, Philadelphia)
from July 1997 through May 1998; and Dissertation Abstracts
Online (University Microfilms International, Ann Arbor, Mich.)
from January 1992 through May 1998. In searches of Medline,
Toxline, and Current Contents Search, we used a combination of
key words for breast implants and connective-tissue diseases. Key
words for studies of breast implants included “breast implant,”
“breast augmentation,”  “breast reconstruction,”  “mammoplasty,”
and “mammaplasty,”  with all possible suffixes allowed (e.g., “ im-
plantation”  and “ implants” ). Key words for connective-tissue dis-
eases included “rheumatic diseases,”  “connective tissue disease,”
“autoimmune disease,”  “systemic sclerosis,”  “scleroderma,”  “ lupus,”
“dermatomyositis,”  “sarcoidosis,”  “rheumatoid arthritis,”  “fibromy-
algia,”  “Sjögren,”  and “polymyositis.”  A search of Dissertation Ab-
stracts Online was conducted with use of a combination of key
words for “breast implant”  and “connective tissue disease.”  All
searches were limited to studies of human subjects and reports pub-
lished in English; they produced 757 citations. We were unable
to obtain one abstract

 

20

 

 that had appeared in 1993 and was cited
in two publications.

 

8,19

 

All the potentially relevant papers were reviewed independently
by the investigators. The criteria for inclusion in the meta-analyses
were the presence of an internal comparison group and the availabil-
ity of numbers for the construction of two-by-two tables to estab-
lish categories of disease and implants. In cases in which there was
more than one published report on the same population or group
of patients, the most recent article was selected for analysis. Stud-
ies reporting only information on symptoms and the frequency with
which individual symptoms appeared were excluded, since individ-
ual women, not individual symptoms, were the units of analysis.

 

Abstraction of Data

 

All the data were independently abstracted by two investigators
with the use of standardized data-abstraction forms. Disagreements
were resolved by discussion. The following information was sought
from each paper, although some papers did not contain all the in-
formation: first author’s name, year of publication, geographic lo-
cation of the study, source of funding for the study, type of study
design (cohort, case–control, or cross-sectional), study popula-
tion, sample size, source of subjects (private practice, tertiary care
center, or defined population), type of implant, date of implanta-
tion, reason for implantation (cosmetic or reconstructive), disease
diagnosis, case definition, date of diagnosis, method of data col-
lection (self-report or medical-record abstraction), average time
to onset of symptoms after implantation, control for confounding
factors by matching or adjustment, and relative risks or odds ra-
tios and 95 percent confidence intervals for individual connective-
tissue diseases and all connective-tissue diseases combined associ-
ated with all types of breast implants and with silicone-gel–filled
breast implants alone, if analyzed separately.

 

Diseases Studied

 

The following disease entities were included in the analyses: rheu-
matoid arthritis; systemic lupus erythematosus; scleroderma or sys-
temic sclerosis; Sjögren’s syndrome; dermatomyositis or polymy-
ositis; all definite connective-tissue diseases combined, as defined
in each study; and a category of other autoimmune or rheumatic

conditions. The category of other autoimmune or rheumatic con-
ditions included conditions, such as undifferentiated connective-
tissue disease or mixed connective-tissue disease, that did not fulfill
the diagnostic criteria of the classic autoimmune diseases or con-
nective-tissue diseases; this category also included signs and symp-
toms of autoimmune or rheumatic conditions, such as joint pain,
swelling, or both, as determined by the authors of each study.

 

Statistical Analysis

 

The disease variables were as follows: the presence or absence of
any of the five individual connective-tissue diseases, the presence or
absence of all definite connective-tissue diseases combined, and the
presence or absence of other autoimmune or rheumatic conditions.
The exposure variable was the presence or absence of any type of
breast implant. Women who had had direct injections of any ma-
terial into the breast, including silicone, were excluded from the
analysis. A separate analysis was conducted for implants described
in the individual studies as silicone-gel–filled breast implants.

We used fixed-effects models, as described by Greenland,

 

21 

 

as
opposed to random-effects models, in our meta-analyses.

 

Unadjusted Analyses

 

The basic data used in the unadjusted analyses consisted of a se-
ries of two-by-two tables defined by the dichotomous exposure
and disease variables for each study. Because the numbers in some
cells of the two-by-two tables were small, exact analyses and con-
ditional maximum-likelihood methods were used.

 

22

 

 Separate analy-
ses of the associations in two-by-two tables were combined to pro-
duce summary estimates of the odds ratio with exact confidence
limits.

 

22

 

 Summary estimates of the odds ratio and associated tests
for homogeneity were calculated for all connective-tissue diseases
combined, for specific diseases, and for other autoimmune or rheu-
matic conditions. We used stratified analyses involving three di-
chotomous variables (cohort design vs. other study design, year
of diagnosis before 1992 vs. year of diagnosis 1992 or later, and
validation of disease through medical records vs. no validation of
disease through medical records), as well as influence analysis, to
search for sources of heterogeneity. Summary odds ratios were
calculated with the use of Exact statistical software.

 

22

 

Adjusted Analyses

 

Only studies that provided an adjusted estimate, either through
the use of appropriate methods of analysis or through matching
of variables in the study design, were considered in this analysis.
The data needed from each study were the estimated adjusted ef-
fect (either the adjusted relative risk or the adjusted odds ratio,
the latter being a good approximation of the adjusted relative risk
in the case of rare diseases) and its estimated standard error (often
obtained indirectly from the confidence interval reported in the
study). First, we decided whether the adjusted relative risks from
each study were estimating the same underlying association be-
tween exposure and disease. We used a chi-square test for homo-
geneity to help us make this decision.

 

21

 

 If the test for homogeneity
was not rejected at a P value « 0.10, we computed an estimated
summary adjusted relative risk involving an inverse-variance–based
weighted average of the individual natural logarithms of the val-
ues for adjusted relative risk.

 

21

 

 Larger studies producing estimated
adjusted effects with smaller standard errors were weighted more
heavily in the summary adjusted relative risks than smaller studies
with correspondingly larger standard errors. Using the same meth-
ods of analysis, we produced an additional meta-analysis of silicone-
gel–filled implants only. SAS statistical software (version 6.12, SAS
Institute, Cary, N.C.) was used to calculate the estimates of the
summary adjusted relative risks.

 

RESULTS

 

We included nine cohort studies,

 

10,11,15,16,23-27

 

 nine
case–control studies,

 

13,14,17,28-33

 

 and two cross-section-

The New England Journal of Medicine 

Downloaded from nejm.org on March 16, 2015. For personal use only. No other uses without permission. 

 Copyright © 2000 Massachusetts Medical Society. All rights reserved. 

 

782

 

·

 

March 16, 2000

 

The New England Journal of Medicine

 

new cases of connective-tissue disease that can be at-
tributed to the presence of breast implants.

 

METH ODS

 

Selection of Studies

 

We obtained the results of studies cited in other meta-analyses
and reviews,

 

7-9,19

 

 and we conducted a search of the literature that
was similar to that outlined by Perkins et al.

 

7

 

 Sources included Med-
line (National Library of Medicine, Bethesda, Md.) from January
1966 through May 1998; Toxline (National Library of Medicine,
Bethesda, Md.) from January 1985 through May 1998; Current
Contents Search (Institute for Scientific Information, Philadelphia)
from July 1997 through May 1998; and Dissertation Abstracts
Online (University Microfilms International, Ann Arbor, Mich.)
from January 1992 through May 1998. In searches of Medline,
Toxline, and Current Contents Search, we used a combination of
key words for breast implants and connective-tissue diseases. Key
words for studies of breast implants included “breast implant,”
“breast augmentation,”  “breast reconstruction,”  “mammoplasty,”
and “mammaplasty,”  with all possible suffixes allowed (e.g., “ im-
plantation”  and “ implants”). Key words for connective-tissue dis-
eases included “rheumatic diseases,”  “connective tissue disease,”
“autoimmune disease,”  “systemic sclerosis,”  “scleroderma,” “ lupus,”
“dermatomyositis,”  “sarcoidosis,”  “rheumatoid arthritis,”  “ fibromy-
algia,”  “Sjögren,”  and “polymyositis.”  A search of Dissertation Ab-
stracts Online was conducted with use of a combination of key
words for “breast implant”  and “connective tissue disease.”  All
searches were limited to studies of human subjects and reports pub-
lished in English; they produced 757 citations. We were unable
to obtain one abstract

 

20

 

 that had appeared in 1993 and was cited
in two publications.

 

8,19

 

All the potentially relevant papers were reviewed independently
by the investigators. The criteria for inclusion in the meta-analyses
were the presence of an internal comparison group and the availabil-
ity of numbers for the construction of two-by-two tables to estab-
lish categories of disease and implants. In cases in which there was
more than one published report on the same population or group
of patients, the most recent article was selected for analysis. Stud-
ies reporting only information on symptoms and the frequency with
which individual symptoms appeared were excluded, since individ-
ual women, not individual symptoms, were the units of analysis.

 

Abstraction of Data

 

All the data were independently abstracted by two investigators
with the use of standardized data-abstraction forms. Disagreements
were resolved by discussion. The following information was sought
from each paper, although some papers did not contain all the in-
formation: first author’s name, year of publication, geographic lo-
cation of the study, source of funding for the study, type of study
design (cohort, case–control, or cross-sectional), study popula-
tion, sample size, source of subjects (private practice, tertiary care
center, or defined population), type of implant, date of implanta-
tion, reason for implantation (cosmetic or reconstructive), disease
diagnosis, case definition, date of diagnosis, method of data col-
lection (self-report or medical-record abstraction), average time
to onset of symptoms after implantation, control for confounding
factors by matching or adjustment, and relative risks or odds ra-
tios and 95 percent confidence intervals for individual connective-
tissue diseases and all connective-tissue diseases combined associ-
ated with all types of breast implants and with silicone-gel–filled
breast implants alone, if analyzed separately.

 

Diseases Studied

 

The following disease entities were included in the analyses: rheu-
matoid arthritis; systemic lupus erythematosus; scleroderma or sys-
temic sclerosis; Sjögren’s syndrome; dermatomyositis or polymy-
ositis; all definite connective-tissue diseases combined, as defined
in each study; and a category of other autoimmune or rheumatic

conditions. The category of other autoimmune or rheumatic con-
ditions included conditions, such as undifferentiated connective-
tissue disease or mixed connective-tissue disease, that did not fulfill
the diagnostic criteria of the classic autoimmune diseases or con-
nective-tissue diseases; this category also included signs and symp-
toms of autoimmune or rheumatic conditions, such as joint pain,
swelling, or both, as determined by the authors of each study.

 

Statistical Analysis

 

The disease variables were as follows: the presence or absence of
any of the five individual connective-tissue diseases, the presence or
absence of all definite connective-tissue diseases combined, and the
presence or absence of other autoimmune or rheumatic conditions.
The exposure variable was the presence or absence of any type of
breast implant. Women who had had direct injections of any ma-
terial into the breast, including silicone, were excluded from the
analysis. A separate analysis was conducted for implants described
in the individual studies as silicone-gel–filled breast implants.

We used fixed-effects models, as described by Greenland,

 

21 

 

as
opposed to random-effects models, in our meta-analyses.

 

Unadjusted Analyses

 

The basic data used in the unadjusted analyses consisted of a se-
ries of two-by-two tables defined by the dichotomous exposure
and disease variables for each study. Because the numbers in some
cells of the two-by-two tables were small, exact analyses and con-
ditional maximum-likelihood methods were used.

 

22

 

 Separate analy-
ses of the associations in two-by-two tables were combined to pro-
duce summary estimates of the odds ratio with exact confidence
limits.

 

22

 

 Summary estimates of the odds ratio and associated tests
for homogeneity were calculated for all connective-tissue diseases
combined, for specific diseases, and for other autoimmune or rheu-
matic conditions. We used stratified analyses involving three di-
chotomous variables (cohort design vs. other study design, year
of diagnosis before 1992 vs. year of diagnosis 1992 or later, and
validation of disease through medical records vs. no validation of
disease through medical records), as well as influence analysis, to
search for sources of heterogeneity. Summary odds ratios were
calculated with the use of Exact statistical software.

 

22

 

Adjusted Analyses

 

Only studies that provided an adjusted estimate, either through
the use of appropriate methods of analysis or through matching
of variables in the study design, were considered in this analysis.
The data needed from each study were the estimated adjusted ef-
fect (either the adjusted relative risk or the adjusted odds ratio,
the latter being a good approximation of the adjusted relative risk
in the case of rare diseases) and its estimated standard error (often
obtained indirectly from the confidence interval reported in the
study). First, we decided whether the adjusted relative risks from
each study were estimating the same underlying association be-
tween exposure and disease. We used a chi-square test for homo-
geneity to help us make this decision.

 

21

 

 If the test for homogeneity
was not rejected at a P value « 0.10, we computed an estimated
summary adjusted relative risk involving an inverse-variance–based
weighted average of the individual natural logarithms of the val-
ues for adjusted relative risk.

 

21

 

 Larger studies producing estimated
adjusted effects with smaller standard errors were weighted more
heavily in the summary adjusted relative risks than smaller studies
with correspondingly larger standard errors. Using the same meth-
ods of analysis, we produced an additional meta-analysis of silicone-
gel–filled implants only. SAS statistical software (version 6.12, SAS
Institute, Cary, N.C.) was used to calculate the estimates of the
summary adjusted relative risks.

 

RESULTS

 

We included nine cohort studies,

 

10,11,15,16,23-27

 

 nine
case–control studies,

 

13,14,17,28-33

 

 and two cross-section-

The New England Journal of Medicine 

Downloaded from nejm.org on March 16, 2015. For personal use only. No other uses without permission. 

 Copyright © 2000 Massachusetts Medical Society. All rights reserved. 

OBJECTIVE:

METHODS:

RESULTS:

CONCLUSION:

J Rheumatol. 2001 May;28(5):996-1003.

Silicone gel breast implant rupture, extracapsular silicone, and

health status in a population of women.

Brown SL , Pennello G, Berg WA, Soo MS, Middleton MS.

Abstract

To assess whether breast implant rupture or extracapsular silicone are associated

with selected symptoms of self-reported physician-diagnosed connective tissue disease (CTD).

Women with silicone gel breast implants responded to a questionnaire that included

questions on health status, satisfaction with implants, symptoms of CTD, and physician-

diagnosed disease. These women then had magnetic resonance imaging (MRI) of their breasts

to determine the status of the implants with respect to rupture and extracapsular silicone.

Women with breast implant rupture diagnosed by MRI were no more likely to report a

diagnosis of selected CTD than those with intact implants or those with implants of indeterminate

status. Women with extracapsular silicone (silicone gel outside of the fibrous scar that forms

around breast implants) were more likely to report having fibromyalgia (FM, p = 0.004) or other

CTD, which included dermatomyositis, polymyositis, Hashimoto's thyroiditis, mixed CTD,

pulmonary fibrosis, eosinophilic fasciitis, and polymyalgia (p = 0.008) than other women in the

study. The association with FM remained statistically significant when adjusted for multiple

comparisons (7 diagnoses) and implant age, implant location, or implant manufacturer (p < 0.05

in all cases), but became of borderline statistical significance when adjusted for multiple

comparisons and self-perceived health status (p = 0.094) or self-perceived rupture status (p =

0.051). The association with other CTD remained statistically significant when adjusted for

multiple comparisons and implant location or implant manufacturer, but became borderline or

insignificant when adjusted for multiple comparisons and for implant age (p = 0.051), self-

perceived health status (p = 0.434), or self-perceived rupture status (p = 0.145). Logistic

regression was used to compute odds ratios of self-reported diagnoses comparing women with

and without extracapsular silicone. The odds ratios were 2.8 (95% CI 1.2 to 6.3) for FM, and 2.6

(95% CI 0.8 to 8.5) for other CTD after adjustment for implant age, implant location, implant

manufacturer, implant type, self-perceived health, self-perceived rupture status, and site of

surgery practice.

These data suggest an association between extracapsular silicone from

ruptured silicone breast implants and FM. If this association persists in other studies, women
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Do silicone breast implants cause rheumatologic disorders? A

systematic review for a court-appointed national science panel.

Tugwell P , Wells G, Peterson J, Welch V, Page J, Davison C, McGowan J, Ramroth D, Shea B.

Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.

Comment in

Silicone breast implants do not cause rheumatic diseases, but can they influence them?
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Silicone breast implants and connective tissue disease: an

updated review of the epidemiologic evidence.

Lipworth L , Tarone RE, McLaughlin JK.

Abstract
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BSTRACT

 

Background

 

The postulated relation between sili-
cone breast implants and the risk of connective-tissue
and autoimmune diseases has generated intense
medical and legal interest during the past decade. The
salience of the issue persists, despite the fact that a
great deal of research has been conducted on this
subject. To provide a stronger quantitative basis for
addressing the postulated relation, we applied several
techniques of meta-analysis that combine, compare,
and summarize the results of existing relevant studies.

 

Methods

 

We searched data bases and reviewed ci-
tations in relevant articles to identify studies that met
prestated inclusion criteria. Nine cohort studies, nine
case–control studies, and two cross-sectional studies
were included in our meta-analyses. We conducted
meta-analyses of the results of these studies, both
with and without adjustment for confounding factors,
and a separate analysis restricted to studies of sili-
cone-gel–filled breast implants. Finally, we estimated
the annual number of new cases of connective-tissue
disease that could be attributed to breast implants.

 

Results

 

There was no evidence that breast im-
plants were associated with a significant increase in
the summary adjusted relative risk of individual con-
nective-tissue diseases (rheumatoid arthritis, 1.04 [95
percent confidence interval, 0.72 to 1.51]; systemic
lupus erythematosus, 0.65 [95 percent confidence in-
terval, 0.35 to 1.23]; scleroderma or systemic sclero-
sis, 1.01 [95 percent confidence interval, 0.59 to 1.73];
and Sjögren’s syndrome, 1.42 [95 percent confidence
interval, 0.65 to 3.11]); all definite connective-tissue
diseases combined (0.80; 95 percent confidence in-
terval, 0.62 to 1.04); or other autoimmune or rheu-
matic conditions (0.96; 95 percent confidence interval,
0.74 to 1.25). Nor was there evidence of significantly
increased risk in the unadjusted analyses or in the
analysis restricted to silicone-gel–filled implants.

 

Conclusions

 

On the basis of our meta-analyses,
there was no evidence of an association between
breast implants in general, or silicone-gel–filled breast
implants specifically, and any of the individual con-
nective-tissue diseases, all definite connective-tissue
diseases combined, or other autoimmune or rheu-
matic conditions. From a public health perspective,
breast implants appear to have a minimal effect on
the number of women in whom connective-tissue dis-
eases develop, and the elimination of implants would
not be likely to reduce the incidence of connective-tis-
sue diseases. (N Engl J Med 2000;342:781-90.)
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HE relation between silicone breast implants
and autoimmune or connective-tissue dis-
eases has been the focus of considerable
medical and legal discussion throughout the

past decade.

 

1-4

 

 Concern was aroused by early case re-
ports of connective-tissue disease in women who had
received breast implants or silicone injections.

 

5,6

 

 Three
meta-analyses have failed to demonstrate an increased
risk of specific connective-tissue diseases (rheumatoid
arthritis, systemic lupus erythematosus, and sclero-
derma or systemic sclerosis) or connective-tissue dis-
eases in general after implantation of silicone breast
prostheses.

 

7-9

 

 However, the meta-analyses to date leave
some questions unanswered. Perkins et al.

 

7

 

 performed
a meta-analysis that dealt with unadjusted estimates
of effect but did not consider the effect of adjustment
for potential confounding factors. Wong

 

8

 

 and Hoch-
berg and Perlmutter

 

9

 

 performed analyses of adjusted
effects, but in neither study were formal statistical
tests of homogeneity among studies undertaken, nor
were analyses of the influence of individual studies
or combinations of studies conducted. None of these
meta-analyses focused exclusively on silicone-gel–
filled breast implants. Moreover, eight new studies of
the possible relation between silicone breast implants
and autoimmune conditions or connective-tissue dis-
eases have been published since 1996

 

10-17

 

 and were
not included in the previous meta-analyses.

We conducted a comprehensive series of meta-
analyses of the largest group of studies to date to in-
vestigate the possible relation between silicone breast
implants and the risk of autoimmune conditions or
connective-tissue diseases. Our study incorporated the
eight studies not included in the earlier meta-analy-
ses and had four principal objectives: to investigate
the relation between breast implants and connective-
tissue diseases by incorporating all eligible studies into
an unadjusted analysis; to consider the effect of po-
tential confounding factors in an adjusted analysis;
to search for sources of heterogeneity among the
studies with formal statistical tests and influence analy-
ses; and to perform a separate analysis focused exclu-
sively on silicone-gel–filled breast implants.

 

18

 

 In ad-
dition, we evaluated the public health effect of silicone
breast implants by estimating the annual number of

T
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new cases of connective-tissue disease that can be at-
tributed to the presence of breast implants.

 

METH ODS

 

Selection of Studies

 

We obtained the results of studies cited in other meta-analyses
and reviews,

 

7-9,19

 

 and we conducted a search of the literature that
was similar to that outlined by Perkins et al.

 

7

 

 Sources included Med-
line (National Library of Medicine, Bethesda, Md.) from January
1966 through May 1998; Toxline (National Library of Medicine,
Bethesda, Md.) from January 1985 through May 1998; Current
Contents Search (Institute for Scientific Information, Philadelphia)
from July 1997 through May 1998; and Dissertation Abstracts
Online (University Microfilms International, Ann Arbor, Mich.)
from January 1992 through May 1998. In searches of Medline,
Toxline, and Current Contents Search, we used a combination of
key words for breast implants and connective-tissue diseases. Key
words for studies of breast implants included “breast implant,”
“breast augmentation,”  “breast reconstruction,”  “mammoplasty,”
and “mammaplasty,”  with all possible suffixes allowed (e.g., “ im-
plantation”  and “ implants”). Key words for connective-tissue dis-
eases included “ rheumatic diseases,”  “connective tissue disease,”
“autoimmune disease,” “systemic sclerosis,”  “scleroderma,” “ lupus,”
“dermatomyositis,” “sarcoidosis,”  “rheumatoid arthritis,”  “ fibromy-
algia,”  “Sjögren,”  and “polymyositis.”  A search of Dissertation Ab-
stracts Online was conducted with use of a combination of key
words for “breast implant”  and “connective tissue disease.”  All
searches were limited to studies of human subjects and reports pub-
lished in English; they produced 757 citations. We were unable
to obtain one abstract

 

20

 

 that had appeared in 1993 and was cited
in two publications.

 

8,19

 

All the potentially relevant papers were reviewed independently
by the investigators. The criteria for inclusion in the meta-analyses
were the presence of an internal comparison group and the availabil-
ity of numbers for the construction of two-by-two tables to estab-
lish categories of disease and implants. In cases in which there was
more than one published report on the same population or group
of patients, the most recent article was selected for analysis. Stud-
ies reporting only information on symptoms and the frequency with
which individual symptoms appeared were excluded, since individ-
ual women, not individual symptoms, were the units of analysis.

 

Abstraction of Data

 

All the data were independently abstracted by two investigators
with the use of standardized data-abstraction forms. Disagreements
were resolved by discussion. The following information was sought
from each paper, although some papers did not contain all the in-
formation: first author’s name, year of publication, geographic lo-
cation of the study, source of funding for the study, type of study
design (cohort, case–control, or cross-sectional), study popula-
tion, sample size, source of subjects (private practice, tertiary care
center, or defined population), type of implant, date of implanta-
tion, reason for implantation (cosmetic or reconstructive), disease
diagnosis, case definition, date of diagnosis, method of data col-
lection (self-report or medical-record abstraction), average time
to onset of symptoms after implantation, control for confounding
factors by matching or adjustment, and relative risks or odds ra-
tios and 95 percent confidence intervals for individual connective-
tissue diseases and all connective-tissue diseases combined associ-
ated with all types of breast implants and with silicone-gel–filled
breast implants alone, if analyzed separately.

 

Diseases Studied

 

The following disease entities were included in the analyses: rheu-
matoid arthritis; systemic lupus erythematosus; scleroderma or sys-
temic sclerosis; Sjögren’s syndrome; dermatomyositis or polymy-
ositis; all definite connective-tissue diseases combined, as defined
in each study; and a category of other autoimmune or rheumatic

conditions. The category of other autoimmune or rheumatic con-
ditions included conditions, such as undifferentiated connective-
tissue disease or mixed connective-tissue disease, that did not fulfill
the diagnostic criteria of the classic autoimmune diseases or con-
nective-tissue diseases; this category also included signs and symp-
toms of autoimmune or rheumatic conditions, such as joint pain,
swelling, or both, as determined by the authors of each study.

 

Statistical Analysis

 

The disease variables were as follows: the presence or absence of
any of the five individual connective-tissue diseases, the presence or
absence of all definite connective-tissue diseases combined, and the
presence or absence of other autoimmune or rheumatic conditions.
The exposure variable was the presence or absence of any type of
breast implant. Women who had had direct injections of any ma-
terial into the breast, including silicone, were excluded from the
analysis. A separate analysis was conducted for implants described
in the individual studies as silicone-gel–filled breast implants.

We used fixed-effects models, as described by Greenland,

 

21 

 

as
opposed to random-effects models, in our meta-analyses.

 

Unadjusted Analyses

 

The basic data used in the unadjusted analyses consisted of a se-
ries of two-by-two tables defined by the dichotomous exposure
and disease variables for each study. Because the numbers in some
cells of the two-by-two tables were small, exact analyses and con-
ditional maximum-likelihood methods were used.

 

22

 

 Separate analy-
ses of the associations in two-by-two tables were combined to pro-
duce summary estimates of the odds ratio with exact confidence
limits.

 

22

 

 Summary estimates of the odds ratio and associated tests
for homogeneity were calculated for all connective-tissue diseases
combined, for specific diseases, and for other autoimmune or rheu-
matic conditions. We used stratified analyses involving three di-
chotomous variables (cohort design vs. other study design, year
of diagnosis before 1992 vs. year of diagnosis 1992 or later, and
validation of disease through medical records vs. no validation of
disease through medical records), as well as influence analysis, to
search for sources of heterogeneity. Summary odds ratios were
calculated with the use of Exact statistical software.

 

22

 

Adjusted Analyses

 

Only studies that provided an adjusted estimate, either through
the use of appropriate methods of analysis or through matching
of variables in the study design, were considered in this analysis.
The data needed from each study were the estimated adjusted ef-
fect (either the adjusted relative risk or the adjusted odds ratio,
the latter being a good approximation of the adjusted relative risk
in the case of rare diseases) and its estimated standard error (often
obtained indirectly from the confidence interval reported in the
study). First, we decided whether the adjusted relative risks from
each study were estimating the same underlying association be-
tween exposure and disease. We used a chi-square test for homo-
geneity to help us make this decision.

 

21

 

 If the test for homogeneity
was not rejected at a P value « 0.10, we computed an estimated
summary adjusted relative risk involving an inverse-variance–based
weighted average of the individual natural logarithms of the val-
ues for adjusted relative risk.

 

21

 

 Larger studies producing estimated
adjusted effects with smaller standard errors were weighted more
heavily in the summary adjusted relative risks than smaller studies
with correspondingly larger standard errors. Using the same meth-
ods of analysis, we produced an additional meta-analysis of silicone-
gel–filled implants only. SAS statistical software (version 6.12, SAS
Institute, Cary, N.C.) was used to calculate the estimates of the
summary adjusted relative risks.

 

RESULTS

 

We included nine cohort studies,

 

10,11,15,16,23-27

 

 nine
case–control studies,

 

13,14,17,28-33

 

 and two cross-section-
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Silicone gel breast implant rupture, extracapsular silicone, and

health status in a population of women.

Brown SL , Pennello G, Berg WA, Soo MS, Middleton MS.

Abstract

To assess whether breast implant rupture or extracapsular silicone are associated

with selected symptoms of self-reported physician-diagnosed connective tissue disease (CTD).

Women with silicone gel breast implants responded to a questionnaire that included

questions on health status, satisfaction with implants, symptoms of CTD, and physician-

diagnosed disease. These women then had magnetic resonance imaging (MRI) of their breasts

to determine the status of the implants with respect to rupture and extracapsular silicone.

Women with breast implant rupture diagnosed by MRI were no more likely to report a

diagnosis of selected CTD than those with intact implants or those with implants of indeterminate

status. Women with extracapsular silicone (silicone gel outside of the fibrous scar that forms

around breast implants) were more likely to report having fibromyalgia (FM, p = 0.004) or other

CTD, which included dermatomyositis, polymyositis, Hashimoto's thyroiditis, mixed CTD,

pulmonary fibrosis, eosinophilic fasciitis, and polymyalgia (p = 0.008) than other women in the

study. The association with FM remained statistically significant when adjusted for multiple

comparisons (7 diagnoses) and implant age, implant location, or implant manufacturer (p < 0.05

in all cases), but became of borderline statistical significance when adjusted for multiple

comparisons and self-perceived health status (p = 0.094) or self-perceived rupture status (p =

0.051). The association with other CTD remained statistically significant when adjusted for

multiple comparisons and implant location or implant manufacturer, but became borderline or

insignificant when adjusted for multiple comparisons and for implant age (p = 0.051), self-

perceived health status (p = 0.434), or self-perceived rupture status (p = 0.145). Logistic

regression was used to compute odds ratios of self-reported diagnoses comparing women with

and without extracapsular silicone. The odds ratios were 2.8 (95% CI 1.2 to 6.3) for FM, and 2.6

(95% CI 0.8 to 8.5) for other CTD after adjustment for implant age, implant location, implant

manufacturer, implant type, self-perceived health, self-perceived rupture status, and site of

surgery practice.

These data suggest an association between extracapsular silicone from

ruptured silicone breast implants and FM. If this association persists in other studies, women
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Do silicone breast implants cause rheumatologic disorders? A

systematic review for a court-appointed national science panel.

Tugwell P , Wells G, Peterson J, Welch V, Page J, Davison C, McGowan J, Ramroth D, Shea B.

Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.
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Silicone breast implants and connective tissue disease: an

updated review of the epidemiologic evidence.

Lipworth L , Tarone RE, McLaughlin JK.

Abstract

Numerous meta-analyses, weight-of-the-evidence, and critical reviews have summarized data

from case-control and cohort studies, published through 1999, which have been conducted to

evaluate the potential association between cosmetic silicone breast implants and the occurrence

of well-defined connective tissue diseases, as well as a hypothesized new atypical disease,

which does not fulfill established diagnostic criteria for any known connective tissue disease.

These reviews have unanimously concluded that there is no evidence of an association between

breast implants and any of the traditional connective tissue diseases evaluated individually or

combined or atypical connective tissue disease. We have performed an updated review of the

results of epidemiologic studies published since 1999. Two long-term follow-up studies of

women with breast implants in Denmark and a retrospective cohort study in Australia found no

excess of definite connective tissue disease, including rheumatoid arthritis, systemic sclerosis,

systemic lupus erythematosus and Sjogren's syndrome, among women with cosmetic breast

implants compared with breast reduction or other plastic surgery controls or women in the

general population. No consistent evidence was observed of increased risk of definite connective

tissue disease in women with extracapsular ruptures in 2 studies which evaluated risk by rupture

status among women with cosmetic breast implants. The results of several studies provide no

evidence of a higher frequency of undefined connective tissue disease among women with

cosmetic breast implants or of a rheumatic symptom profile unique to these women and/or

indicative of a specific atypical connective tissue disease. In conclusion, the most recent

epidemiologic investigations have been remarkably consistent with earlier epidemiologic studies

in finding no evidence of an excess of any individual connective tissue disease or all connective

tissue diseases combined, including both established and atypical or undefined connective

tissue disease, among women with cosmetic silicone breast implants. Thus, the conclusions

reached in earlier independent reviews have not changed based on data published during the

subsequent years.
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A

 

BSTRACT

 

Background

 

The postulated relation between sili-
cone breast implants and the risk of connective-tissue
and autoimmune diseases has generated intense
medical and legal interest during the past decade. The
salience of the issue persists, despite the fact that a
great deal of research has been conducted on this
subject. To provide a stronger quantitative basis for
addressing the postulated relation, we applied several
techniques of meta-analysis that combine, compare,
and summarize the results of existing relevant studies.

 

Methods

 

We searched data bases and reviewed ci-
tations in relevant articles to identify studies that met
prestated inclusion criteria. Nine cohort studies, nine
case–control studies, and two cross-sectional studies
were included in our meta-analyses. We conducted
meta-analyses of the results of these studies, both
with and without adjustment for confounding factors,
and a separate analysis restricted to studies of sili-
cone-gel–filled breast implants. Finally, we estimated
the annual number of new cases of connective-tissue
disease that could be attributed to breast implants.

 

Results

 

There was no evidence that breast im-
plants were associated with a significant increase in
the summary adjusted relative risk of individual con-
nective-tissue diseases (rheumatoid arthritis, 1.04 [95
percent confidence interval, 0.72 to 1.51]; systemic
lupus erythematosus, 0.65 [95 percent confidence in-
terval, 0.35 to 1.23]; scleroderma or systemic sclero-
sis, 1.01 [95 percent confidence interval, 0.59 to 1.73];
and Sjögren’s syndrome, 1.42 [95 percent confidence
interval, 0.65 to 3.11]); all definite connective-tissue
diseases combined (0.80; 95 percent confidence in-
terval, 0.62 to 1.04); or other autoimmune or rheu-
matic conditions (0.96; 95 percent confidence interval,
0.74 to 1.25). Nor was there evidence of significantly
increased risk in the unadjusted analyses or in the
analysis restricted to silicone-gel–filled implants.

 

Conclusions

 

On the basis of our meta-analyses,
there was no evidence of an association between
breast implants in general, or silicone-gel–filled breast
implants specifically, and any of the individual con-
nective-tissue diseases, all definite connective-tissue
diseases combined, or other autoimmune or rheu-
matic conditions. From a public health perspective,
breast implants appear to have a minimal effect on
the number of women in whom connective-tissue dis-
eases develop, and the elimination of implants would
not be likely to reduce the incidence of connective-tis-
sue diseases. (N Engl J Med 2000;342:781-90.)
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HE relation between silicone breast implants
and autoimmune or connective-tissue dis-
eases has been the focus of considerable
medical and legal discussion throughout the

past decade.

 

1-4

 

 Concern was aroused by early case re-
ports of connective-tissue disease in women who had
received breast implants or silicone injections.

 

5,6

 

 Three
meta-analyses have failed to demonstrate an increased
risk of specific connective-tissue diseases (rheumatoid
arthritis, systemic lupus erythematosus, and sclero-
derma or systemic sclerosis) or connective-tissue dis-
eases in general after implantation of silicone breast
prostheses.

 

7-9

 

 However, the meta-analyses to date leave
some questions unanswered. Perkins et al.

 

7

 

 performed
a meta-analysis that dealt with unadjusted estimates
of effect but did not consider the effect of adjustment
for potential confounding factors. Wong

 

8

 

 and Hoch-
berg and Perlmutter

 

9

 

 performed analyses of adjusted
effects, but in neither study were formal statistical
tests of homogeneity among studies undertaken, nor
were analyses of the influence of individual studies
or combinations of studies conducted. None of these
meta-analyses focused exclusively on silicone-gel–
filled breast implants. Moreover, eight new studies of
the possible relation between silicone breast implants
and autoimmune conditions or connective-tissue dis-
eases have been published since 1996

 

10-17

 

 and were
not included in the previous meta-analyses.

We conducted a comprehensive series of meta-
analyses of the largest group of studies to date to in-
vestigate the possible relation between silicone breast
implants and the risk of autoimmune conditions or
connective-tissue diseases. Our study incorporated the
eight studies not included in the earlier meta-analy-
ses and had four principal objectives: to investigate
the relation between breast implants and connective-
tissue diseases by incorporating all eligible studies into
an unadjusted analysis; to consider the effect of po-
tential confounding factors in an adjusted analysis;
to search for sources of heterogeneity among the
studies with formal statistical tests and influence analy-
ses; and to perform a separate analysis focused exclu-
sively on silicone-gel–filled breast implants.

 

18

 

 In ad-
dition, we evaluated the public health effect of silicone
breast implants by estimating the annual number of

T

The New England Journal of Medicine 

Downloaded from nejm.org on March 16, 2015. For personal use only. No other uses without permission. 

 Copyright © 2000 Massachusetts Medical Society. All rights reserved. 

 

782

 

·

 

March 16, 2000

 

The New England Journal of Medicine

 

new cases of connective-tissue disease that can be at-
tributed to the presence of breast implants.

 

METH ODS

 

Selection of Studies

 

We obtained the results of studies cited in other meta-analyses
and reviews,

 

7-9,19

 

 and we conducted a search of the literature that
was similar to that outlined by Perkins et al.

 

7

 

 Sources included Med-
line (National Library of Medicine, Bethesda, Md.) from January
1966 through May 1998; Toxline (National Library of Medicine,
Bethesda, Md.) from January 1985 through May 1998; Current
Contents Search (Institute for Scientific Information, Philadelphia)
from July 1997 through May 1998; and Dissertation Abstracts
Online (University Microfilms International, Ann Arbor, Mich.)
from January 1992 through May 1998. In searches of Medline,
Toxline, and Current Contents Search, we used a combination of
key words for breast implants and connective-tissue diseases. Key
words for studies of breast implants included “breast implant,”
“breast augmentation,”  “breast reconstruction,”  “mammoplasty,”
and “mammaplasty,”  with all possible suffixes allowed (e.g., “ im-
plantation”  and “ implants”). Key words for connective-tissue dis-
eases included “rheumatic diseases,”  “connective tissue disease,”
“autoimmune disease,” “systemic sclerosis,”  “scleroderma,” “ lupus,”
“dermatomyositis,”  “sarcoidosis,”  “rheumatoid arthritis,”  “ fibromy-
algia,” “Sjögren,” and “polymyositis.”  A search of Dissertation Ab-
stracts Online was conducted with use of a combination of key
words for “breast implant”  and “connective tissue disease.”  All
searches were limited to studies of human subjects and reports pub-
lished in English; they produced 757 citations. We were unable
to obtain one abstract

 

20

 

 that had appeared in 1993 and was cited
in two publications.

 

8,19

 

All the potentially relevant papers were reviewed independently
by the investigators. The criteria for inclusion in the meta-analyses
were the presence of an internal comparison group and the availabil-
ity of numbers for the construction of two-by-two tables to estab-
lish categories of disease and implants. In cases in which there was
more than one published report on the same population or group
of patients, the most recent article was selected for analysis. Stud-
ies reporting only information on symptoms and the frequency with
which individual symptoms appeared were excluded, since individ-
ual women, not individual symptoms, were the units of analysis.

 

Abstraction of Data

 

All the data were independently abstracted by two investigators
with the use of standardized data-abstraction forms. Disagreements
were resolved by discussion. The following information was sought
from each paper, although some papers did not contain all the in-
formation: first author’s name, year of publication, geographic lo-
cation of the study, source of funding for the study, type of study
design (cohort, case–control, or cross-sectional), study popula-
tion, sample size, source of subjects (private practice, tertiary care
center, or defined population), type of implant, date of implanta-
tion, reason for implantation (cosmetic or reconstructive), disease
diagnosis, case definition, date of diagnosis, method of data col-
lection (self-report or medical-record abstraction), average time
to onset of symptoms after implantation, control for confounding
factors by matching or adjustment, and relative risks or odds ra-
tios and 95 percent confidence intervals for individual connective-
tissue diseases and all connective-tissue diseases combined associ-
ated with all types of breast implants and with silicone-gel–filled
breast implants alone, if analyzed separately.

 

Diseases Studied

 

The following disease entities were included in the analyses: rheu-
matoid arthritis; systemic lupus erythematosus; scleroderma or sys-
temic sclerosis; Sjögren’s syndrome; dermatomyositis or polymy-
ositis; all definite connective-tissue diseases combined, as defined
in each study; and a category of other autoimmune or rheumatic

conditions. The category of other autoimmune or rheumatic con-
ditions included conditions, such as undifferentiated connective-
tissue disease or mixed connective-tissue disease, that did not fulfill
the diagnostic criteria of the classic autoimmune diseases or con-
nective-tissue diseases; this category also included signs and symp-
toms of autoimmune or rheumatic conditions, such as joint pain,
swelling, or both, as determined by the authors of each study.

 

Statistical Analysis

 

The disease variables were as follows: the presence or absence of
any of the five individual connective-tissue diseases, the presence or
absence of all definite connective-tissue diseases combined, and the
presence or absence of other autoimmune or rheumatic conditions.
The exposure variable was the presence or absence of any type of
breast implant. Women who had had direct injections of any ma-
terial into the breast, including silicone, were excluded from the
analysis. A separate analysis was conducted for implants described
in the individual studies as silicone-gel–filled breast implants.

We used fixed-effects models, as described by Greenland,

 

21 

 

as
opposed to random-effects models, in our meta-analyses.

 

Unadjusted Analyses

 

The basic data used in the unadjusted analyses consisted of a se-
ries of two-by-two tables defined by the dichotomous exposure
and disease variables for each study. Because the numbers in some
cells of the two-by-two tables were small, exact analyses and con-
ditional maximum-likelihood methods were used.

 

22

 

 Separate analy-
ses of the associations in two-by-two tables were combined to pro-
duce summary estimates of the odds ratio with exact confidence
limits.

 

22

 

 Summary estimates of the odds ratio and associated tests
for homogeneity were calculated for all connective-tissue diseases
combined, for specific diseases, and for other autoimmune or rheu-
matic conditions. We used stratified analyses involving three di-
chotomous variables (cohort design vs. other study design, year
of diagnosis before 1992 vs. year of diagnosis 1992 or later, and
validation of disease through medical records vs. no validation of
disease through medical records), as well as influence analysis, to
search for sources of heterogeneity. Summary odds ratios were
calculated with the use of Exact statistical software.

 

22

 

Adjusted Analyses

 

Only studies that provided an adjusted estimate, either through
the use of appropriate methods of analysis or through matching
of variables in the study design, were considered in this analysis.
The data needed from each study were the estimated adjusted ef-
fect (either the adjusted relative risk or the adjusted odds ratio,
the latter being a good approximation of the adjusted relative risk
in the case of rare diseases) and its estimated standard error (often
obtained indirectly from the confidence interval reported in the
study). First, we decided whether the adjusted relative risks from
each study were estimating the same underlying association be-
tween exposure and disease. We used a chi-square test for homo-
geneity to help us make this decision.

 

21

 

 If the test for homogeneity
was not rejected at a P value « 0.10, we computed an estimated
summary adjusted relative risk involving an inverse-variance–based
weighted average of the individual natural logarithms of the val-
ues for adjusted relative risk.

 

21

 

 Larger studies producing estimated
adjusted effects with smaller standard errors were weighted more
heavily in the summary adjusted relative risks than smaller studies
with correspondingly larger standard errors. Using the same meth-
ods of analysis, we produced an additional meta-analysis of silicone-
gel–filled implants only. SAS statistical software (version 6.12, SAS
Institute, Cary, N.C.) was used to calculate the estimates of the
summary adjusted relative risks.

 

RESULTS

 

We included nine cohort studies,

 

10,11,15,16,23-27

 

 nine
case–control studies,

 

13,14,17,28-33

 

 and two cross-section-
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Silicone gel breast implant rupture, extracapsular silicone, and

health status in a population of women.

Brown SL , Pennello G, Berg WA, Soo MS, Middleton MS.

Abstract

To assess whether breast implant rupture or extracapsular silicone are associated

with selected symptoms of self-reported physician-diagnosed connective tissue disease (CTD).

Women with silicone gel breast implants responded to a questionnaire that included

questions on health status, satisfaction with implants, symptoms of CTD, and physician-

diagnosed disease. These women then had magnetic resonance imaging (MRI) of their breasts

to determine the status of the implants with respect to rupture and extracapsular silicone.

Women with breast implant rupture diagnosed by MRI were no more likely to report a

diagnosis of selected CTD than those with intact implants or those with implants of indeterminate

status. Women with extracapsular silicone (silicone gel outside of the fibrous scar that forms

around breast implants) were more likely to report having fibromyalgia (FM, p = 0.004) or other

CTD, which included dermatomyositis, polymyositis, Hashimoto's thyroiditis, mixed CTD,

pulmonary fibrosis, eosinophilic fasciitis, and polymyalgia (p = 0.008) than other women in the

study. The association with FM remained statistically significant when adjusted for multiple

comparisons (7 diagnoses) and implant age, implant location, or implant manufacturer (p < 0.05

in all cases), but became of borderline statistical significance when adjusted for multiple

comparisons and self-perceived health status (p = 0.094) or self-perceived rupture status (p =

0.051). The association with other CTD remained statistically significant when adjusted for

multiple comparisons and implant location or implant manufacturer, but became borderline or

insignificant when adjusted for multiple comparisons and for implant age (p = 0.051), self-

perceived health status (p = 0.434), or self-perceived rupture status (p = 0.145). Logistic
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(95% CI 0.8 to 8.5) for other CTD after adjustment for implant age, implant location, implant
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surgery practice.
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Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.

Comment in

Silicone breast implants do not cause rheumatic diseases, but can they influence them?
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updated review of the epidemiologic evidence.

Lipworth L , Tarone RE, McLaughlin JK.

Abstract

Numerous meta-analyses, weight-of-the-evidence, and critical reviews have summarized data

from case-control and cohort studies, published through 1999, which have been conducted to

evaluate the potential association between cosmetic silicone breast implants and the occurrence

of well-defined connective tissue diseases, as well as a hypothesized new atypical disease,

which does not fulfill established diagnostic criteria for any known connective tissue disease.

These reviews have unanimously concluded that there is no evidence of an association between

breast implants and any of the traditional connective tissue diseases evaluated individually or

combined or atypical connective tissue disease. We have performed an updated review of the

results of epidemiologic studies published since 1999. Two long-term follow-up studies of

women with breast implants in Denmark and a retrospective cohort study in Australia found no

excess of definite connective tissue disease, including rheumatoid arthritis, systemic sclerosis,

systemic lupus erythematosus and Sjogren's syndrome, among women with cosmetic breast

implants compared with breast reduction or other plastic surgery controls or women in the

general population. No consistent evidence was observed of increased risk of definite connective

tissue disease in women with extracapsular ruptures in 2 studies which evaluated risk by rupture

status among women with cosmetic breast implants. The results of several studies provide no

evidence of a higher frequency of undefined connective tissue disease among women with

cosmetic breast implants or of a rheumatic symptom profile unique to these women and/or

indicative of a specific atypical connective tissue disease. In conclusion, the most recent

epidemiologic investigations have been remarkably consistent with earlier epidemiologic studies

in finding no evidence of an excess of any individual connective tissue disease or all connective

tissue diseases combined, including both established and atypical or undefined connective

tissue disease, among women with cosmetic silicone breast implants. Thus, the conclusions

reached in earlier independent reviews have not changed based on data published during the

subsequent years.
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Silicone gel breast implant rupture, extracapsular silicone, and

health status in a population of women.

Brown SL , Pennello G, Berg WA, Soo MS, Middleton MS.

Abstract

To assess whether breast implant rupture or extracapsular silicone are associated

with selected symptoms of self-reported physician-diagnosed connective tissue disease (CTD).

Women with silicone gel breast implants responded to a questionnaire that included

questions on health status, satisfaction with implants, symptoms of CTD, and physician-

diagnosed disease. These women then had magnetic resonance imaging (MRI) of their breasts

to determine the status of the implants with respect to rupture and extracapsular silicone.

Women with breast implant rupture diagnosed by MRI were no more likely to report a

diagnosis of selected CTD than those with intact implants or those with implants of indeterminate

status. Women with extracapsular silicone (silicone gel outside of the fibrous scar that forms

around breast implants) were more likely to report having fibromyalgia (FM, p = 0.004) or other

CTD, which included dermatomyositis, polymyositis, Hashimoto's thyroiditis, mixed CTD,

pulmonary fibrosis, eosinophilic fasciitis, and polymyalgia (p = 0.008) than other women in the

study. The association with FM remained statistically significant when adjusted for multiple

comparisons (7 diagnoses) and implant age, implant location, or implant manufacturer (p < 0.05

in all cases), but became of borderline statistical significance when adjusted for multiple

comparisons and self-perceived health status (p = 0.094) or self-perceived rupture status (p =

0.051). The association with other CTD remained statistically significant when adjusted for

multiple comparisons and implant location or implant manufacturer, but became borderline or

insignificant when adjusted for multiple comparisons and for implant age (p = 0.051), self-

perceived health status (p = 0.434), or self-perceived rupture status (p = 0.145). Logistic

regression was used to compute odds ratios of self-reported diagnoses comparing women with

and without extracapsular silicone. The odds ratios were 2.8 (95% CI 1.2 to 6.3) for FM, and 2.6

(95% CI 0.8 to 8.5) for other CTD after adjustment for implant age, implant location, implant

manufacturer, implant type, self-perceived health, self-perceived rupture status, and site of

surgery practice.

These data suggest an association between extracapsular silicone from

ruptured silicone breast implants and FM. If this association persists in other studies, women
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Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.

Comment in

Silicone breast implants do not cause rheumatic diseases, but can they influence them?
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Abstract

Numerous meta-analyses, weight-of-the-evidence, and critical reviews have summarized data

from case-control and cohort studies, published through 1999, which have been conducted to

evaluate the potential association between cosmetic silicone breast implants and the occurrence

of well-defined connective tissue diseases, as well as a hypothesized new atypical disease,

which does not fulfill established diagnostic criteria for any known connective tissue disease.

These reviews have unanimously concluded that there is no evidence of an association between

breast implants and any of the traditional connective tissue diseases evaluated individually or

combined or atypical connective tissue disease. We have performed an updated review of the

results of epidemiologic studies published since 1999. Two long-term follow-up studies of

women with breast implants in Denmark and a retrospective cohort study in Australia found no

excess of definite connective tissue disease, including rheumatoid arthritis, systemic sclerosis,

systemic lupus erythematosus and Sjogren's syndrome, among women with cosmetic breast

implants compared with breast reduction or other plastic surgery controls or women in the

general population. No consistent evidence was observed of increased risk of definite connective

tissue disease in women with extracapsular ruptures in 2 studies which evaluated risk by rupture

status among women with cosmetic breast implants. The results of several studies provide no

evidence of a higher frequency of undefined connective tissue disease among women with

cosmetic breast implants or of a rheumatic symptom profile unique to these women and/or

indicative of a specific atypical connective tissue disease. In conclusion, the most recent

epidemiologic investigations have been remarkably consistent with earlier epidemiologic studies

in finding no evidence of an excess of any individual connective tissue disease or all connective

tissue diseases combined, including both established and atypical or undefined connective

tissue disease, among women with cosmetic silicone breast implants. Thus, the conclusions

reached in earlier independent reviews have not changed based on data published during the

subsequent years.

PMID: 15166995

[Indexed for MEDLINE]

Format: Abstract

1

Author information

Full text links

PubMed

Ann Plast Surg. 2004 Jun;52(6):598-601.

Silicone breast implants and connective tissue disease: an

updated review of the epidemiologic evidence.

Lipworth L , Tarone RE, McLaughlin JK.

Abstract

Numerous meta-analyses, weight-of-the-evidence, and critical reviews have summarized data

from case-control and cohort studies, published through 1999, which have been conducted to

evaluate the potential association between cosmetic silicone breast implants and the occurrence

of well-defined connective tissue diseases, as well as a hypothesized new atypical disease,

which does not fulfill established diagnostic criteria for any known connective tissue disease.

These reviews have unanimously concluded that there is no evidence of an association between

breast implants and any of the traditional connective tissue diseases evaluated individually or

combined or atypical connective tissue disease. We have performed an updated review of the

results of epidemiologic studies published since 1999. Two long-term follow-up studies of

women with breast implants in Denmark and a retrospective cohort study in Australia found no

excess of definite connective tissue disease, including rheumatoid arthritis, systemic sclerosis,

systemic lupus erythematosus and Sjogren's syndrome, among women with cosmetic breast

implants compared with breast reduction or other plastic surgery controls or women in the

general population. No consistent evidence was observed of increased risk of definite connective

tissue disease in women with extracapsular ruptures in 2 studies which evaluated risk by rupture

status among women with cosmetic breast implants. The results of several studies provide no

evidence of a higher frequency of undefined connective tissue disease among women with

cosmetic breast implants or of a rheumatic symptom profile unique to these women and/or

indicative of a specific atypical connective tissue disease. In conclusion, the most recent

epidemiologic investigations have been remarkably consistent with earlier epidemiologic studies

in finding no evidence of an excess of any individual connective tissue disease or all connective

tissue diseases combined, including both established and atypical or undefined connective

tissue disease, among women with cosmetic silicone breast implants. Thus, the conclusions

reached in earlier independent reviews have not changed based on data published during the

subsequent years.

PMID: 15166995

[Indexed for MEDLINE]

Format: Abstract

1

Author information

Full text links

PubMed

!! !!
!

!

!! !!

Cambridge, July, 1998 

 

Volume 342 Number 11

 

·

 

781

 

THE RELATION BETWEEN SILICONE BREAST IMPLANTS AND THE RISK OF CONNECTIVE-TISSUE DISEASES

 

META-ANALYSES OF TH E RELATI ON BETWEEN SI LI CONE BREAST I MPLANTS 

AND TH E RI SK OF CONNECTI VE-TI SSUE DI SEASES

 

E

 

STHER

 

 C. J

 

ANOWSKY

 

, M.D., P

 

H

 

.D., L

 

AWRENCE

 

 L. K

 

UPPER

 

, P

 

H

 

.D., 

 

AND

 

 B

 

ARBARA

 

 S. H

 

ULKA

 

, M.D., M.P.H.

 

A

 

BSTRACT

 

Background

 

The postulated relation between sili-
cone breast implants and the risk of connective-tissue
and autoimmune diseases has generated intense
medical and legal interest during the past decade. The
salience of the issue persists, despite the fact that a
great deal of research has been conducted on this
subject. To provide a stronger quantitative basis for
addressing the postulated relation, we applied several
techniques of meta-analysis that combine, compare,
and summarize the results of existing relevant studies.

 

Methods

 

We searched data bases and reviewed ci-
tations in relevant articles to identify studies that met
prestated inclusion criteria. Nine cohort studies, nine
case–control studies, and two cross-sectional studies
were included in our meta-analyses. We conducted
meta-analyses of the results of these studies, both
with and without adjustment for confounding factors,
and a separate analysis restricted to studies of sili-
cone-gel–filled breast implants. Finally, we estimated
the annual number of new cases of connective-tissue
disease that could be attributed to breast implants.

 

Results

 

There was no evidence that breast im-
plants were associated with a significant increase in
the summary adjusted relative risk of individual con-
nective-tissue diseases (rheumatoid arthritis, 1.04 [95
percent confidence interval, 0.72 to 1.51]; systemic
lupus erythematosus, 0.65 [95 percent confidence in-
terval, 0.35 to 1.23]; scleroderma or systemic sclero-
sis, 1.01 [95 percent confidence interval, 0.59 to 1.73];
and Sjögren’s syndrome, 1.42 [95 percent confidence
interval, 0.65 to 3.11]); all definite connective-tissue
diseases combined (0.80; 95 percent confidence in-
terval, 0.62 to 1.04); or other autoimmune or rheu-
matic conditions (0.96; 95 percent confidence interval,
0.74 to 1.25). Nor was there evidence of significantly
increased risk in the unadjusted analyses or in the
analysis restricted to silicone-gel–filled implants.

 

Conclusions

 

On the basis of our meta-analyses,
there was no evidence of an association between
breast implants in general, or silicone-gel–filled breast
implants specifically, and any of the individual con-
nective-tissue diseases, all definite connective-tissue
diseases combined, or other autoimmune or rheu-
matic conditions. From a public health perspective,
breast implants appear to have a minimal effect on
the number of women in whom connective-tissue dis-
eases develop, and the elimination of implants would
not be likely to reduce the incidence of connective-tis-
sue diseases. (N Engl J Med 2000;342:781-90.)
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HE relation between silicone breast implants
and autoimmune or connective-tissue dis-
eases has been the focus of considerable
medical and legal discussion throughout the

past decade.

 

1-4

 

 Concern was aroused by early case re-
ports of connective-tissue disease in women who had
received breast implants or silicone injections.

 

5,6

 

 Three
meta-analyses have failed to demonstrate an increased
risk of specific connective-tissue diseases (rheumatoid
arthritis, systemic lupus erythematosus, and sclero-
derma or systemic sclerosis) or connective-tissue dis-
eases in general after implantation of silicone breast
prostheses.

 

7-9

 

 However, the meta-analyses to date leave
some questions unanswered. Perkins et al.

 

7

 

 performed
a meta-analysis that dealt with unadjusted estimates
of effect but did not consider the effect of adjustment
for potential confounding factors. Wong

 

8

 

 and Hoch-
berg and Perlmutter

 

9

 

 performed analyses of adjusted
effects, but in neither study were formal statistical
tests of homogeneity among studies undertaken, nor
were analyses of the influence of individual studies
or combinations of studies conducted. None of these
meta-analyses focused exclusively on silicone-gel–
filled breast implants. Moreover, eight new studies of
the possible relation between silicone breast implants
and autoimmune conditions or connective-tissue dis-
eases have been published since 1996

 

10-17

 

 and were
not included in the previous meta-analyses.

We conducted a comprehensive series of meta-
analyses of the largest group of studies to date to in-
vestigate the possible relation between silicone breast
implants and the risk of autoimmune conditions or
connective-tissue diseases. Our study incorporated the
eight studies not included in the earlier meta-analy-
ses and had four principal objectives: to investigate
the relation between breast implants and connective-
tissue diseases by incorporating all eligible studies into
an unadjusted analysis; to consider the effect of po-
tential confounding factors in an adjusted analysis;
to search for sources of heterogeneity among the
studies with formal statistical tests and influence analy-
ses; and to perform a separate analysis focused exclu-
sively on silicone-gel–filled breast implants.
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 In ad-
dition, we evaluated the public health effect of silicone
breast implants by estimating the annual number of
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new cases of connective-tissue disease that can be at-
tributed to the presence of breast implants.

 

METH ODS

 

Selection of Studies

 

We obtained the results of studies cited in other meta-analyses
and reviews,

 

7-9,19

 

 and we conducted a search of the literature that
was similar to that outlined by Perkins et al.

 

7

 

 Sources included Med-
line (National Library of Medicine, Bethesda, Md.) from January
1966 through May 1998; Toxline (National Library of Medicine,
Bethesda, Md.) from January 1985 through May 1998; Current
Contents Search (Institute for Scientific Information, Philadelphia)
from July 1997 through May 1998; and Dissertation Abstracts
Online (University Microfilms International, Ann Arbor, Mich.)
from January 1992 through May 1998. In searches of Medline,
Toxline, and Current Contents Search, we used a combination of
key words for breast implants and connective-tissue diseases. Key
words for studies of breast implants included “breast implant,”
“breast augmentation,”  “breast reconstruction,”  “mammoplasty,”
and “mammaplasty,”  with all possible suffixes allowed (e.g., “ im-
plantation”  and “ implants”). Key words for connective-tissue dis-
eases included “rheumatic diseases,”  “connective tissue disease,”
“autoimmune disease,” “systemic sclerosis,”  “scleroderma,” “ lupus,”
“dermatomyositis,”  “sarcoidosis,”  “rheumatoid arthritis,”  “ fibromy-
algia,” “Sjögren,” and “polymyositis.”  A search of Dissertation Ab-
stracts Online was conducted with use of a combination of key
words for “breast implant”  and “connective tissue disease.”  All
searches were limited to studies of human subjects and reports pub-
lished in English; they produced 757 citations. We were unable
to obtain one abstract

 

20

 

 that had appeared in 1993 and was cited
in two publications.

 

8,19

 

All the potentially relevant papers were reviewed independently
by the investigators. The criteria for inclusion in the meta-analyses
were the presence of an internal comparison group and the availabil-
ity of numbers for the construction of two-by-two tables to estab-
lish categories of disease and implants. In cases in which there was
more than one published report on the same population or group
of patients, the most recent article was selected for analysis. Stud-
ies reporting only information on symptoms and the frequency with
which individual symptoms appeared were excluded, since individ-
ual women, not individual symptoms, were the units of analysis.

 

Abstraction of Data

 

All the data were independently abstracted by two investigators
with the use of standardized data-abstraction forms. Disagreements
were resolved by discussion. The following information was sought
from each paper, although some papers did not contain all the in-
formation: first author’s name, year of publication, geographic lo-
cation of the study, source of funding for the study, type of study
design (cohort, case–control, or cross-sectional), study popula-
tion, sample size, source of subjects (private practice, tertiary care
center, or defined population), type of implant, date of implanta-
tion, reason for implantation (cosmetic or reconstructive), disease
diagnosis, case definition, date of diagnosis, method of data col-
lection (self-report or medical-record abstraction), average time
to onset of symptoms after implantation, control for confounding
factors by matching or adjustment, and relative risks or odds ra-
tios and 95 percent confidence intervals for individual connective-
tissue diseases and all connective-tissue diseases combined associ-
ated with all types of breast implants and with silicone-gel–filled
breast implants alone, if analyzed separately.

 

Diseases Studied

 

The following disease entities were included in the analyses: rheu-
matoid arthritis; systemic lupus erythematosus; scleroderma or sys-
temic sclerosis; Sjögren’s syndrome; dermatomyositis or polymy-
ositis; all definite connective-tissue diseases combined, as defined
in each study; and a category of other autoimmune or rheumatic

conditions. The category of other autoimmune or rheumatic con-
ditions included conditions, such as undifferentiated connective-
tissue disease or mixed connective-tissue disease, that did not fulfill
the diagnostic criteria of the classic autoimmune diseases or con-
nective-tissue diseases; this category also included signs and symp-
toms of autoimmune or rheumatic conditions, such as joint pain,
swelling, or both, as determined by the authors of each study.

 

Statistical Analysis

 

The disease variables were as follows: the presence or absence of
any of the five individual connective-tissue diseases, the presence or
absence of all definite connective-tissue diseases combined, and the
presence or absence of other autoimmune or rheumatic conditions.
The exposure variable was the presence or absence of any type of
breast implant. Women who had had direct injections of any ma-
terial into the breast, including silicone, were excluded from the
analysis. A separate analysis was conducted for implants described
in the individual studies as silicone-gel–filled breast implants.

We used fixed-effects models, as described by Greenland,

 

21 

 

as
opposed to random-effects models, in our meta-analyses.

 

Unadjusted Analyses

 

The basic data used in the unadjusted analyses consisted of a se-
ries of two-by-two tables defined by the dichotomous exposure
and disease variables for each study. Because the numbers in some
cells of the two-by-two tables were small, exact analyses and con-
ditional maximum-likelihood methods were used.

 

22

 

 Separate analy-
ses of the associations in two-by-two tables were combined to pro-
duce summary estimates of the odds ratio with exact confidence
limits.

 

22

 

 Summary estimates of the odds ratio and associated tests
for homogeneity were calculated for all connective-tissue diseases
combined, for specific diseases, and for other autoimmune or rheu-
matic conditions. We used stratified analyses involving three di-
chotomous variables (cohort design vs. other study design, year
of diagnosis before 1992 vs. year of diagnosis 1992 or later, and
validation of disease through medical records vs. no validation of
disease through medical records), as well as influence analysis, to
search for sources of heterogeneity. Summary odds ratios were
calculated with the use of Exact statistical software.

 

22

 

Adjusted Analyses

 

Only studies that provided an adjusted estimate, either through
the use of appropriate methods of analysis or through matching
of variables in the study design, were considered in this analysis.
The data needed from each study were the estimated adjusted ef-
fect (either the adjusted relative risk or the adjusted odds ratio,
the latter being a good approximation of the adjusted relative risk
in the case of rare diseases) and its estimated standard error (often
obtained indirectly from the confidence interval reported in the
study). First, we decided whether the adjusted relative risks from
each study were estimating the same underlying association be-
tween exposure and disease. We used a chi-square test for homo-
geneity to help us make this decision.

 

21

 

 If the test for homogeneity
was not rejected at a P value « 0.10, we computed an estimated
summary adjusted relative risk involving an inverse-variance–based
weighted average of the individual natural logarithms of the val-
ues for adjusted relative risk.

 

21

 

 Larger studies producing estimated
adjusted effects with smaller standard errors were weighted more
heavily in the summary adjusted relative risks than smaller studies
with correspondingly larger standard errors. Using the same meth-
ods of analysis, we produced an additional meta-analysis of silicone-
gel–filled implants only. SAS statistical software (version 6.12, SAS
Institute, Cary, N.C.) was used to calculate the estimates of the
summary adjusted relative risks.

 

RESULTS

 

We included nine cohort studies,

 

10,11,15,16,23-27

 

 nine
case–control studies,

 

13,14,17,28-33

 

 and two cross-section-
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Silicone gel breast implant rupture, extracapsular silicone, and

health status in a population of women.

Brown SL , Pennello G, Berg WA, Soo MS, Middleton MS.

Abstract

To assess whether breast implant rupture or extracapsular silicone are associated

with selected symptoms of self-reported physician-diagnosed connective tissue disease (CTD).

Women with silicone gel breast implants responded to a questionnaire that included

questions on health status, satisfaction with implants, symptoms of CTD, and physician-

diagnosed disease. These women then had magnetic resonance imaging (MRI) of their breasts

to determine the status of the implants with respect to rupture and extracapsular silicone.

Women with breast implant rupture diagnosed by MRI were no more likely to report a

diagnosis of selected CTD than those with intact implants or those with implants of indeterminate

status. Women with extracapsular silicone (silicone gel outside of the fibrous scar that forms

around breast implants) were more likely to report having fibromyalgia (FM, p = 0.004) or other

CTD, which included dermatomyositis, polymyositis, Hashimoto's thyroiditis, mixed CTD,

pulmonary fibrosis, eosinophilic fasciitis, and polymyalgia (p = 0.008) than other women in the

study. The association with FM remained statistically significant when adjusted for multiple

comparisons (7 diagnoses) and implant age, implant location, or implant manufacturer (p < 0.05

in all cases), but became of borderline statistical significance when adjusted for multiple

comparisons and self-perceived health status (p = 0.094) or self-perceived rupture status (p =

0.051). The association with other CTD remained statistically significant when adjusted for

multiple comparisons and implant location or implant manufacturer, but became borderline or

insignificant when adjusted for multiple comparisons and for implant age (p = 0.051), self-

perceived health status (p = 0.434), or self-perceived rupture status (p = 0.145). Logistic

regression was used to compute odds ratios of self-reported diagnoses comparing women with

and without extracapsular silicone. The odds ratios were 2.8 (95% CI 1.2 to 6.3) for FM, and 2.6

(95% CI 0.8 to 8.5) for other CTD after adjustment for implant age, implant location, implant

manufacturer, implant type, self-perceived health, self-perceived rupture status, and site of

surgery practice.

These data suggest an association between extracapsular silicone from

ruptured silicone breast implants and FM. If this association persists in other studies, women
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Do silicone breast implants cause rheumatologic disorders? A

systematic review for a court-appointed national science panel.
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Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.

Comment in

Silicone breast implants do not cause rheumatic diseases, but can they influence them?

Format: Abstract

1

Author information

PubMed

OBJECTIVE:

METHODS:

RESULTS:

CONCLUSION:

Arthritis Rheum. 2001 Nov;44(11):2477-84.

Do silicone breast implants cause rheumatologic disorders? A

systematic review for a court-appointed national science panel.

Tugwell P , Wells G, Peterson J, Welch V, Page J, Davison C, McGowan J, Ramroth D, Shea B.

Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.

Comment in

Silicone breast implants do not cause rheumatic diseases, but can they influence them?

Format: Abstract

1

Author information

PubMed

Ann Plast Surg. 2004 Jun;52(6):598-601.

Silicone breast implants and connective tissue disease: an

updated review of the epidemiologic evidence.

Lipworth L , Tarone RE, McLaughlin JK.

Abstract

Numerous meta-analyses, weight-of-the-evidence, and critical reviews have summarized data

from case-control and cohort studies, published through 1999, which have been conducted to

evaluate the potential association between cosmetic silicone breast implants and the occurrence

of well-defined connective tissue diseases, as well as a hypothesized new atypical disease,

which does not fulfill established diagnostic criteria for any known connective tissue disease.

These reviews have unanimously concluded that there is no evidence of an association between

breast implants and any of the traditional connective tissue diseases evaluated individually or

combined or atypical connective tissue disease. We have performed an updated review of the

results of epidemiologic studies published since 1999. Two long-term follow-up studies of

women with breast implants in Denmark and a retrospective cohort study in Australia found no

excess of definite connective tissue disease, including rheumatoid arthritis, systemic sclerosis,

systemic lupus erythematosus and Sjogren's syndrome, among women with cosmetic breast

implants compared with breast reduction or other plastic surgery controls or women in the

general population. No consistent evidence was observed of increased risk of definite connective

tissue disease in women with extracapsular ruptures in 2 studies which evaluated risk by rupture

status among women with cosmetic breast implants. The results of several studies provide no

evidence of a higher frequency of undefined connective tissue disease among women with

cosmetic breast implants or of a rheumatic symptom profile unique to these women and/or

indicative of a specific atypical connective tissue disease. In conclusion, the most recent

epidemiologic investigations have been remarkably consistent with earlier epidemiologic studies

in finding no evidence of an excess of any individual connective tissue disease or all connective

tissue diseases combined, including both established and atypical or undefined connective

tissue disease, among women with cosmetic silicone breast implants. Thus, the conclusions

reached in earlier independent reviews have not changed based on data published during the

subsequent years.
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perceived health status (p = 0.434), or self-perceived rupture status (p = 0.145). Logistic

regression was used to compute odds ratios of self-reported diagnoses comparing women with

and without extracapsular silicone. The odds ratios were 2.8 (95% CI 1.2 to 6.3) for FM, and 2.6

(95% CI 0.8 to 8.5) for other CTD after adjustment for implant age, implant location, implant

manufacturer, implant type, self-perceived health, self-perceived rupture status, and site of

surgery practice.
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Do silicone breast implants cause rheumatologic disorders? A

systematic review for a court-appointed national science panel.

Tugwell P , Wells G, Peterson J, Welch V, Page J, Davison C, McGowan J, Ramroth D, Shea B.

Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.

Comment in

Silicone breast implants do not cause rheumatic diseases, but can they influence them?
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Silicone breast implants and connective tissue disease: an

updated review of the epidemiologic evidence.

Lipworth L , Tarone RE, McLaughlin JK.

Abstract

Numerous meta-analyses, weight-of-the-evidence, and critical reviews have summarized data

from case-control and cohort studies, published through 1999, which have been conducted to

evaluate the potential association between cosmetic silicone breast implants and the occurrence

of well-defined connective tissue diseases, as well as a hypothesized new atypical disease,

which does not fulfill established diagnostic criteria for any known connective tissue disease.

These reviews have unanimously concluded that there is no evidence of an association between

breast implants and any of the traditional connective tissue diseases evaluated individually or

combined or atypical connective tissue disease. We have performed an updated review of the

results of epidemiologic studies published since 1999. Two long-term follow-up studies of

women with breast implants in Denmark and a retrospective cohort study in Australia found no

excess of definite connective tissue disease, including rheumatoid arthritis, systemic sclerosis,

systemic lupus erythematosus and Sjogren's syndrome, among women with cosmetic breast

implants compared with breast reduction or other plastic surgery controls or women in the

general population. No consistent evidence was observed of increased risk of definite connective

tissue disease in women with extracapsular ruptures in 2 studies which evaluated risk by rupture

status among women with cosmetic breast implants. The results of several studies provide no

evidence of a higher frequency of undefined connective tissue disease among women with

cosmetic breast implants or of a rheumatic symptom profile unique to these women and/or

indicative of a specific atypical connective tissue disease. In conclusion, the most recent

epidemiologic investigations have been remarkably consistent with earlier epidemiologic studies

in finding no evidence of an excess of any individual connective tissue disease or all connective

tissue diseases combined, including both established and atypical or undefined connective

tissue disease, among women with cosmetic silicone breast implants. Thus, the conclusions

reached in earlier independent reviews have not changed based on data published during the

subsequent years.
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BSTRACT

 

Background

 

The postulated relation between sili-
cone breast implants and the risk of connective-tissue
and autoimmune diseases has generated intense
medical and legal interest during the past decade. The
salience of the issue persists, despite the fact that a
great deal of research has been conducted on this
subject. To provide a stronger quantitative basis for
addressing the postulated relation, we applied several
techniques of meta-analysis that combine, compare,
and summarize the results of existing relevant studies.

 

Methods

 

We searched data bases and reviewed ci-
tations in relevant articles to identify studies that met
prestated inclusion criteria. Nine cohort studies, nine
case–control studies, and two cross-sectional studies
were included in our meta-analyses. We conducted
meta-analyses of the results of these studies, both
with and without adjustment for confounding factors,
and a separate analysis restricted to studies of sili-
cone-gel–filled breast implants. Finally, we estimated
the annual number of new cases of connective-tissue
disease that could be attributed to breast implants.

 

Results

 

There was no evidence that breast im-
plants were associated with a significant increase in
the summary adjusted relative risk of individual con-
nective-tissue diseases (rheumatoid arthritis, 1.04 [95
percent confidence interval, 0.72 to 1.51]; systemic
lupus erythematosus, 0.65 [95 percent confidence in-
terval, 0.35 to 1.23]; scleroderma or systemic sclero-
sis, 1.01 [95 percent confidence interval, 0.59 to 1.73];
and Sjögren’s syndrome, 1.42 [95 percent confidence
interval, 0.65 to 3.11]); all definite connective-tissue
diseases combined (0.80; 95 percent confidence in-
terval, 0.62 to 1.04); or other autoimmune or rheu-
matic conditions (0.96; 95 percent confidence interval,
0.74 to 1.25). Nor was there evidence of significantly
increased risk in the unadjusted analyses or in the
analysis restricted to silicone-gel–filled implants.

 

Conclusions

 

On the basis of our meta-analyses,
there was no evidence of an association between
breast implants in general, or silicone-gel–filled breast
implants specifically, and any of the individual con-
nective-tissue diseases, all definite connective-tissue
diseases combined, or other autoimmune or rheu-
matic conditions. From a public health perspective,
breast implants appear to have a minimal effect on
the number of women in whom connective-tissue dis-
eases develop, and the elimination of implants would
not be likely to reduce the incidence of connective-tis-
sue diseases. (N Engl J Med 2000;342:781-90.)
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HE relation between silicone breast implants
and autoimmune or connective-tissue dis-
eases has been the focus of considerable
medical and legal discussion throughout the

past decade.

 

1-4

 

 Concern was aroused by early case re-
ports of connective-tissue disease in women who had
received breast implants or silicone injections.

 

5,6

 

 Three
meta-analyses have failed to demonstrate an increased
risk of specific connective-tissue diseases (rheumatoid
arthritis, systemic lupus erythematosus, and sclero-
derma or systemic sclerosis) or connective-tissue dis-
eases in general after implantation of silicone breast
prostheses.

 

7-9

 

 However, the meta-analyses to date leave
some questions unanswered. Perkins et al.

 

7

 

 performed
a meta-analysis that dealt with unadjusted estimates
of effect but did not consider the effect of adjustment
for potential confounding factors. Wong

 

8

 

 and Hoch-
berg and Perlmutter

 

9

 

 performed analyses of adjusted
effects, but in neither study were formal statistical
tests of homogeneity among studies undertaken, nor
were analyses of the influence of individual studies
or combinations of studies conducted. None of these
meta-analyses focused exclusively on silicone-gel–
filled breast implants. Moreover, eight new studies of
the possible relation between silicone breast implants
and autoimmune conditions or connective-tissue dis-
eases have been published since 1996

 

10-17

 

 and were
not included in the previous meta-analyses.

We conducted a comprehensive series of meta-
analyses of the largest group of studies to date to in-
vestigate the possible relation between silicone breast
implants and the risk of autoimmune conditions or
connective-tissue diseases. Our study incorporated the
eight studies not included in the earlier meta-analy-
ses and had four principal objectives: to investigate
the relation between breast implants and connective-
tissue diseases by incorporating all eligible studies into
an unadjusted analysis; to consider the effect of po-
tential confounding factors in an adjusted analysis;
to search for sources of heterogeneity among the
studies with formal statistical tests and influence analy-
ses; and to perform a separate analysis focused exclu-
sively on silicone-gel–filled breast implants.
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 In ad-
dition, we evaluated the public health effect of silicone
breast implants by estimating the annual number of

T

The New England Journal of Medicine 

Downloaded from nejm.org on March 16, 2015. For personal use only. No other uses without permission. 

 Copyright © 2000 Massachusetts Medical Society. All rights reserved. 

 

782

 

·

 

March 16, 2000

 

The New England Journal of Medicine

 

new cases of connective-tissue disease that can be at-
tributed to the presence of breast implants.

 

METH ODS

 

Selection of Studies

 

We obtained the results of studies cited in other meta-analyses
and reviews,

 

7-9,19

 

 and we conducted a search of the literature that
was similar to that outlined by Perkins et al.

 

7

 

 Sources included Med-
line (National Library of Medicine, Bethesda, Md.) from January
1966 through May 1998; Toxline (National Library of Medicine,
Bethesda, Md.) from January 1985 through May 1998; Current
Contents Search (Institute for Scientific Information, Philadelphia)
from July 1997 through May 1998; and Dissertation Abstracts
Online (University Microfilms International, Ann Arbor, Mich.)
from January 1992 through May 1998. In searches of Medline,
Toxline, and Current Contents Search, we used a combination of
key words for breast implants and connective-tissue diseases. Key
words for studies of breast implants included “breast implant,”
“breast augmentation,”  “breast reconstruction,”  “mammoplasty,”
and “mammaplasty,”  with all possible suffixes allowed (e.g., “ im-
plantation”  and “ implants” ). Key words for connective-tissue dis-
eases included “rheumatic diseases,”  “connective tissue disease,”
“autoimmune disease,” “systemic sclerosis,” “scleroderma,” “ lupus,”
“dermatomyositis,”  “sarcoidosis,”  “rheumatoid arthritis,”  “fibromy-
algia,” “Sjögren,” and “polymyositis.”  A search of Dissertation Ab-
stracts Online was conducted with use of a combination of key
words for “breast implant”  and “connective tissue disease.”  All
searches were limited to studies of human subjects and reports pub-
lished in English; they produced 757 citations. We were unable
to obtain one abstract

 

20

 

 that had appeared in 1993 and was cited
in two publications.

 

8,19

 

All the potentially relevant papers were reviewed independently
by the investigators. The criteria for inclusion in the meta-analyses
were the presence of an internal comparison group and the availabil-
ity of numbers for the construction of two-by-two tables to estab-
lish categories of disease and implants. In cases in which there was
more than one published report on the same population or group
of patients, the most recent article was selected for analysis. Stud-
ies reporting only information on symptoms and the frequency with
which individual symptoms appeared were excluded, since individ-
ual women, not individual symptoms, were the units of analysis.

 

Abstraction of Data

 

All the data were independently abstracted by two investigators
with the use of standardized data-abstraction forms. Disagreements
were resolved by discussion. The following information was sought
from each paper, although some papers did not contain all the in-
formation: first author’s name, year of publication, geographic lo-
cation of the study, source of funding for the study, type of study
design (cohort, case–control, or cross-sectional), study popula-
tion, sample size, source of subjects (private practice, tertiary care
center, or defined population), type of implant, date of implanta-
tion, reason for implantation (cosmetic or reconstructive), disease
diagnosis, case definition, date of diagnosis, method of data col-
lection (self-report or medical-record abstraction), average time
to onset of symptoms after implantation, control for confounding
factors by matching or adjustment, and relative risks or odds ra-
tios and 95 percent confidence intervals for individual connective-
tissue diseases and all connective-tissue diseases combined associ-
ated with all types of breast implants and with silicone-gel–filled
breast implants alone, if analyzed separately.

 

Diseases Studied

 

The following disease entities were included in the analyses: rheu-
matoid arthritis; systemic lupus erythematosus; scleroderma or sys-
temic sclerosis; Sjögren’s syndrome; dermatomyositis or polymy-
ositis; all definite connective-tissue diseases combined, as defined
in each study; and a category of other autoimmune or rheumatic

conditions. The category of other autoimmune or rheumatic con-
ditions included conditions, such as undifferentiated connective-
tissue disease or mixed connective-tissue disease, that did not fulfill
the diagnostic criteria of the classic autoimmune diseases or con-
nective-tissue diseases; this category also included signs and symp-
toms of autoimmune or rheumatic conditions, such as joint pain,
swelling, or both, as determined by the authors of each study.

 

Statistical Analysis

 

The disease variables were as follows: the presence or absence of
any of the five individual connective-tissue diseases, the presence or
absence of all definite connective-tissue diseases combined, and the
presence or absence of other autoimmune or rheumatic conditions.
The exposure variable was the presence or absence of any type of
breast implant. Women who had had direct injections of any ma-
terial into the breast, including silicone, were excluded from the
analysis. A separate analysis was conducted for implants described
in the individual studies as silicone-gel–filled breast implants.

We used fixed-effects models, as described by Greenland,

 

21 

 

as
opposed to random-effects models, in our meta-analyses.

 

Unadjusted Analyses

 

The basic data used in the unadjusted analyses consisted of a se-
ries of two-by-two tables defined by the dichotomous exposure
and disease variables for each study. Because the numbers in some
cells of the two-by-two tables were small, exact analyses and con-
ditional maximum-likelihood methods were used.

 

22

 

 Separate analy-
ses of the associations in two-by-two tables were combined to pro-
duce summary estimates of the odds ratio with exact confidence
limits.

 

22

 

 Summary estimates of the odds ratio and associated tests
for homogeneity were calculated for all connective-tissue diseases
combined, for specific diseases, and for other autoimmune or rheu-
matic conditions. We used stratified analyses involving three di-
chotomous variables (cohort design vs. other study design, year
of diagnosis before 1992 vs. year of diagnosis 1992 or later, and
validation of disease through medical records vs. no validation of
disease through medical records), as well as influence analysis, to
search for sources of heterogeneity. Summary odds ratios were
calculated with the use of Exact statistical software.

 

22

 

Adjusted Analyses

 

Only studies that provided an adjusted estimate, either through
the use of appropriate methods of analysis or through matching
of variables in the study design, were considered in this analysis.
The data needed from each study were the estimated adjusted ef-
fect (either the adjusted relative risk or the adjusted odds ratio,
the latter being a good approximation of the adjusted relative risk
in the case of rare diseases) and its estimated standard error (often
obtained indirectly from the confidence interval reported in the
study). First, we decided whether the adjusted relative risks from
each study were estimating the same underlying association be-
tween exposure and disease. We used a chi-square test for homo-
geneity to help us make this decision.

 

21

 

 If the test for homogeneity
was not rejected at a P value « 0.10, we computed an estimated
summary adjusted relative risk involving an inverse-variance–based
weighted average of the individual natural logarithms of the val-
ues for adjusted relative risk.

 

21

 

 Larger studies producing estimated
adjusted effects with smaller standard errors were weighted more
heavily in the summary adjusted relative risks than smaller studies
with correspondingly larger standard errors. Using the same meth-
ods of analysis, we produced an additional meta-analysis of silicone-
gel–filled implants only. SAS statistical software (version 6.12, SAS
Institute, Cary, N.C.) was used to calculate the estimates of the
summary adjusted relative risks.

 

RESULTS

 

We included nine cohort studies,

 

10,11,15,16,23-27

 

 nine
case–control studies,

 

13,14,17,28-33

 

 and two cross-section-
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and disease variables for each study. Because the numbers in some
cells of the two-by-two tables were small, exact analyses and con-
ditional maximum-likelihood methods were used.
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 Separate analy-
ses of the associations in two-by-two tables were combined to pro-
duce summary estimates of the odds ratio with exact confidence
limits.

 

22

 

 Summary estimates of the odds ratio and associated tests
for homogeneity were calculated for all connective-tissue diseases
combined, for specific diseases, and for other autoimmune or rheu-
matic conditions. We used stratified analyses involving three di-
chotomous variables (cohort design vs. other study design, year
of diagnosis before 1992 vs. year of diagnosis 1992 or later, and
validation of disease through medical records vs. no validation of
disease through medical records), as well as influence analysis, to
search for sources of heterogeneity. Summary odds ratios were
calculated with the use of Exact statistical software.
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Adjusted Analyses

 

Only studies that provided an adjusted estimate, either through
the use of appropriate methods of analysis or through matching
of variables in the study design, were considered in this analysis.
The data needed from each study were the estimated adjusted ef-
fect (either the adjusted relative risk or the adjusted odds ratio,
the latter being a good approximation of the adjusted relative risk
in the case of rare diseases) and its estimated standard error (often
obtained indirectly from the confidence interval reported in the
study). First, we decided whether the adjusted relative risks from
each study were estimating the same underlying association be-
tween exposure and disease. We used a chi-square test for homo-
geneity to help us make this decision.

 

21

 

 If the test for homogeneity
was not rejected at a P value « 0.10, we computed an estimated
summary adjusted relative risk involving an inverse-variance–based
weighted average of the individual natural logarithms of the val-
ues for adjusted relative risk.
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 Larger studies producing estimated
adjusted effects with smaller standard errors were weighted more
heavily in the summary adjusted relative risks than smaller studies
with correspondingly larger standard errors. Using the same meth-
ods of analysis, we produced an additional meta-analysis of silicone-
gel–filled implants only. SAS statistical software (version 6.12, SAS
Institute, Cary, N.C.) was used to calculate the estimates of the
summary adjusted relative risks.

 

RESULTS

 

We included nine cohort studies,

 

10,11,15,16,23-27

 

 nine
case–control studies,

 

13,14,17,28-33

 

 and two cross-section-
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Silicone gel breast implant rupture, extracapsular silicone, and

health status in a population of women.

Brown SL , Pennello G, Berg WA, Soo MS, Middleton MS.

Abstract

To assess whether breast implant rupture or extracapsular silicone are associated

with selected symptoms of self-reported physician-diagnosed connective tissue disease (CTD).

Women with silicone gel breast implants responded to a questionnaire that included

questions on health status, satisfaction with implants, symptoms of CTD, and physician-

diagnosed disease. These women then had magnetic resonance imaging (MRI) of their breasts

to determine the status of the implants with respect to rupture and extracapsular silicone.

Women with breast implant rupture diagnosed by MRI were no more likely to report a

diagnosis of selected CTD than those with intact implants or those with implants of indeterminate

status. Women with extracapsular silicone (silicone gel outside of the fibrous scar that forms

around breast implants) were more likely to report having fibromyalgia (FM, p = 0.004) or other

CTD, which included dermatomyositis, polymyositis, Hashimoto's thyroiditis, mixed CTD,

pulmonary fibrosis, eosinophilic fasciitis, and polymyalgia (p = 0.008) than other women in the

study. The association with FM remained statistically significant when adjusted for multiple

comparisons (7 diagnoses) and implant age, implant location, or implant manufacturer (p < 0.05

in all cases), but became of borderline statistical significance when adjusted for multiple

comparisons and self-perceived health status (p = 0.094) or self-perceived rupture status (p =

0.051). The association with other CTD remained statistically significant when adjusted for

multiple comparisons and implant location or implant manufacturer, but became borderline or

insignificant when adjusted for multiple comparisons and for implant age (p = 0.051), self-

perceived health status (p = 0.434), or self-perceived rupture status (p = 0.145). Logistic

regression was used to compute odds ratios of self-reported diagnoses comparing women with

and without extracapsular silicone. The odds ratios were 2.8 (95% CI 1.2 to 6.3) for FM, and 2.6

(95% CI 0.8 to 8.5) for other CTD after adjustment for implant age, implant location, implant

manufacturer, implant type, self-perceived health, self-perceived rupture status, and site of

surgery practice.

These data suggest an association between extracapsular silicone from

ruptured silicone breast implants and FM. If this association persists in other studies, women
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systematic review for a court-appointed national science panel.
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Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.

Comment in

Silicone breast implants do not cause rheumatic diseases, but can they influence them?
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Silicone breast implants and connective tissue disease: an

updated review of the epidemiologic evidence.

Lipworth L , Tarone RE, McLaughlin JK.

Abstract

Numerous meta-analyses, weight-of-the-evidence, and critical reviews have summarized data

from case-control and cohort studies, published through 1999, which have been conducted to

evaluate the potential association between cosmetic silicone breast implants and the occurrence

of well-defined connective tissue diseases, as well as a hypothesized new atypical disease,

which does not fulfill established diagnostic criteria for any known connective tissue disease.

These reviews have unanimously concluded that there is no evidence of an association between

breast implants and any of the traditional connective tissue diseases evaluated individually or

combined or atypical connective tissue disease. We have performed an updated review of the

results of epidemiologic studies published since 1999. Two long-term follow-up studies of

women with breast implants in Denmark and a retrospective cohort study in Australia found no

excess of definite connective tissue disease, including rheumatoid arthritis, systemic sclerosis,

systemic lupus erythematosus and Sjogren's syndrome, among women with cosmetic breast

implants compared with breast reduction or other plastic surgery controls or women in the

general population. No consistent evidence was observed of increased risk of definite connective

tissue disease in women with extracapsular ruptures in 2 studies which evaluated risk by rupture

status among women with cosmetic breast implants. The results of several studies provide no

evidence of a higher frequency of undefined connective tissue disease among women with

cosmetic breast implants or of a rheumatic symptom profile unique to these women and/or

indicative of a specific atypical connective tissue disease. In conclusion, the most recent

epidemiologic investigations have been remarkably consistent with earlier epidemiologic studies

in finding no evidence of an excess of any individual connective tissue disease or all connective

tissue diseases combined, including both established and atypical or undefined connective

tissue disease, among women with cosmetic silicone breast implants. Thus, the conclusions

reached in earlier independent reviews have not changed based on data published during the

subsequent years.
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health status in a population of women.

Brown SL , Pennello G, Berg WA, Soo MS, Middleton MS.

Abstract

To assess whether breast implant rupture or extracapsular silicone are associated

with selected symptoms of self-reported physician-diagnosed connective tissue disease (CTD).

Women with silicone gel breast implants responded to a questionnaire that included

questions on health status, satisfaction with implants, symptoms of CTD, and physician-

diagnosed disease. These women then had magnetic resonance imaging (MRI) of their breasts

to determine the status of the implants with respect to rupture and extracapsular silicone.

Women with breast implant rupture diagnosed by MRI were no more likely to report a

diagnosis of selected CTD than those with intact implants or those with implants of indeterminate

status. Women with extracapsular silicone (silicone gel outside of the fibrous scar that forms

around breast implants) were more likely to report having fibromyalgia (FM, p = 0.004) or other

CTD, which included dermatomyositis, polymyositis, Hashimoto's thyroiditis, mixed CTD,

pulmonary fibrosis, eosinophilic fasciitis, and polymyalgia (p = 0.008) than other women in the

study. The association with FM remained statistically significant when adjusted for multiple

comparisons (7 diagnoses) and implant age, implant location, or implant manufacturer (p < 0.05

in all cases), but became of borderline statistical significance when adjusted for multiple

comparisons and self-perceived health status (p = 0.094) or self-perceived rupture status (p =

0.051). The association with other CTD remained statistically significant when adjusted for

multiple comparisons and implant location or implant manufacturer, but became borderline or

insignificant when adjusted for multiple comparisons and for implant age (p = 0.051), self-

perceived health status (p = 0.434), or self-perceived rupture status (p = 0.145). Logistic

regression was used to compute odds ratios of self-reported diagnoses comparing women with

and without extracapsular silicone. The odds ratios were 2.8 (95% CI 1.2 to 6.3) for FM, and 2.6

(95% CI 0.8 to 8.5) for other CTD after adjustment for implant age, implant location, implant

manufacturer, implant type, self-perceived health, self-perceived rupture status, and site of

surgery practice.

These data suggest an association between extracapsular silicone from

ruptured silicone breast implants and FM. If this association persists in other studies, women
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Abstract

To assist in evaluating expert testimony and scientific evidence presented in law

suits brought against silicone breast implant manufacturers, a US District Court Order

established a National Science Panel to assess whether existing studies provide scientific

evidence of an association between silicone breast implants and systemic classic/accepted

connective disease, atypical connective disease, and certain signs and symptoms identified by

plaintiffs in the law suits. Local disorders potentially associated with these implants were not

addressed in this review. Therefore, we performed a systematic review of published studies on

the association between silicone breast implants and systemic connective tissue disorders.

Data from relevant studies (human cohort, case-control, or cross-sectional studies

with > or = 10 participants and appropriate controls) were identified through literature searches

of Medline, Current Contents, HealthStar, Biological Abstracts, EMBase, Toxline, and

Dissertation Abstracts. Two independent reviewers, using standard collection forms, extracted

data from the included studies. Adjusted relative risks (RRs) in cohort studies and odds ratios

(ORs) in case-control and cross-sectional studies were reported if provided; otherwise,

unadjusted RRs and ORs were calculated.

Twenty-four studies meeting inclusion criteria were identified. No association was

evident between breast implants and any established or atypical connective tissue disorder.

There was discordance among studies in reports of arthralgias, lymphadenopathy, myalgias,

sicca symptoms, skin changes, and stiffness.

The panel found no evidence to support expert testimony suggesting an

association between silicone breast implants and connective diseases. Discordance for

symptoms may reflect differences in symptoms included in various categories, the small number

of cases, and the effect of having single subjects with > 1 symptom represented in analyses of

each symptom reported. The process presented here is an early example of the use of

independent scientific panels to help courts clarify scientific evidence in legal proceedings.
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Silicone breast implants do not cause rheumatic diseases, but can they influence them?
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Abstract

Numerous meta-analyses, weight-of-the-evidence, and critical reviews have summarized data

from case-control and cohort studies, published through 1999, which have been conducted to

evaluate the potential association between cosmetic silicone breast implants and the occurrence

of well-defined connective tissue diseases, as well as a hypothesized new atypical disease,

which does not fulfill established diagnostic criteria for any known connective tissue disease.

These reviews have unanimously concluded that there is no evidence of an association between

breast implants and any of the traditional connective tissue diseases evaluated individually or

combined or atypical connective tissue disease. We have performed an updated review of the

results of epidemiologic studies published since 1999. Two long-term follow-up studies of

women with breast implants in Denmark and a retrospective cohort study in Australia found no

excess of definite connective tissue disease, including rheumatoid arthritis, systemic sclerosis,

systemic lupus erythematosus and Sjogren's syndrome, among women with cosmetic breast

implants compared with breast reduction or other plastic surgery controls or women in the

general population. No consistent evidence was observed of increased risk of definite connective

tissue disease in women with extracapsular ruptures in 2 studies which evaluated risk by rupture

status among women with cosmetic breast implants. The results of several studies provide no

evidence of a higher frequency of undefined connective tissue disease among women with

cosmetic breast implants or of a rheumatic symptom profile unique to these women and/or

indicative of a specific atypical connective tissue disease. In conclusion, the most recent

epidemiologic investigations have been remarkably consistent with earlier epidemiologic studies

in finding no evidence of an excess of any individual connective tissue disease or all connective

tissue diseases combined, including both established and atypical or undefined connective

tissue disease, among women with cosmetic silicone breast implants. Thus, the conclusions

reached in earlier independent reviews have not changed based on data published during the

subsequent years.
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Τοπικές επιπλοκές

• Pήξη των ενθεμάτων.

• Διαρροή σιλικόνης εντός της κάψας (εσωκαψική ρήξη). 

• Διαρροή σιλικόνης εκτός της κάψας και εντός του μαστού (εξωκαψική ρήξη). 

• Καψική ίνωση και Συρρίκνωση της ινώδους κάψας 

(Καψική σύσπαση - Σύστημα Ταξινόμησης Baker, 4 κατηγορίες )

Εμφυτεύματα μαστού: Επιπλοκές 



Συστημικές επιπλοκές

 

LEGAL HEADQUARTERS Via Pioda, 14 – 6901 Lugano (CH) 
OPERATIVE BUREAU EUROPE Prof. G. Petrella – Fondazione Policlinico Tor Vergata – Viale Oxford, 81 – 00133 Roma, Italy 

OPERATIVE BUREAU ASIA Dr. Taha Al Lawati – Royal Hospital – Department of Surgery – PO Box 1331 code 111 Seeb, Muscat, Omman 

 

HONORARY PRESIDENT 
Prof. Niki J. Agnantis 
Prof. Jean Yves  Bobin 
 
Executive Committee 
 
PRESIDENT 
Prof. Giuseppe Petrella 
 
EXECUTIVE PRESIDENT 
Dr. Taha Al Lawati 
 
GENERAL SECRETARY 
AND TREASURER 
Dr. Dimitrios Varvaras 
 
 
 
Scientific Committee 
 
PRESIDENT 
Dr. Murthada Al-Qubtan 
 
EXECUTIVE PRESIDENT 
Prof. Oreste Buonomo 

Συστημικές

Εμφυτεύματα μαστού: Επιπλοκές 

Όλες κατέληξαν στο ίδιο συμπέρασμα:

• Δεν αυξάνουν τη γενική συχνότητα εμφάνισης καρκίνου του μαστού.

• Δεν ευθύνονται για την εμφάνιση άλλων παθήσεων.

• Δεν προκαλούν αντιδράσεις απόρριψης.

• Δεν επηρεα ́ζει την εγκυμοσυ ́νη και τον θηλασμο ́,

• Δεν προκαλει ́ ιδιαι ́τερα προβλη ́ματα στην ψηλα ́φηση του μαστου ́.

• Η μαστογραφι ́α πραγματοποιει ́ται με ειδική τεχνικη ́.

• Τα ενθέματα δεν επηρεάζονται από τα συ ́γχρονα αεροπορικα ́ ταξι ́δια.

• Αυξάνουν ελάχιστα την πιθανότητα εκδήλωσης παθήσεων του συνδετικού

ιστού.
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Οι έρευνες έδειξαν ότι η γέλη σιλικόνης είναι ένα αδρανές 

βιοσυμβατό υλικο ́, με ελα ́χιστη έως καθο ́λου αντιγονικο ́

τητα, δεν 

είναι καρκινογο ́νος και δεν προκαλει ́ αλλεργικές ή αυτ

οα ́νοσες καταστα ́σεις. 

Δεν υπάρχει αξιόπιστη σχέση ανάμεσα στα εμφυτεύματα 

σιλικόνης και των καλά καθορισμένων ασθένειων του 

συνδετικού ιστού ή των μη καθορισμένων-άτυπων ασθένειων 

συνδετικού ιστού.
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Τον Νοέμβριο του 2006 το FDA επέτρεψε εκ νέου τη χρήση ορισμένων προθέσεων

υγρής σιλικόνης σε γυναίκες άνω των 22 ετών. Επέβαλε μόνο την υποχρεωτική

γραπτή συναίνεση της ασθενούς, μετά την ενημέρωσή της.

Τα ενθέματα γέλη

σιλικόνης είναι τα πλέον δημοφιλή, διότι αποδίδουν το πιο ικανοποιητικό

αποτε ́λεσμα. Μέχρι ση ́μερα,

υπάρχουν ορισμένες επιφυλα ́ξεις σχετικά με την αντοχη ́ των υλικών στον

χρόνο και το ερώτημα που παραμένει είναι αν θα χρειαστούν αλλαγη ́ η ́ αν θα

βρεθεί κα ́τι καλύτερο από τα ενθε ́ματα που

χρησιμοποιου ́νται ση ́μερα, το οποι ́ο θα έχει μεγα ́λη απόδοση ποιοτικα ́.
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Είδη ενθεμάτων

Κατά καιρούς έχουν κατασκευαστεί πολλά είδη ενθεμάτων, τα οποία διακρίνονται σε 

διάφορες κατηγορίες, ανάλογα με:

1. Tο περιεχόμενο (γέλη σιλικόνης ή φυσιολογικός ορός)

1. Tην επιφάνεια (λείας επιφάνειας ή τραχείας επιφάνειας)

Πρόσφατα, κυκλοφόρησαν προθέσεις με επίστρωση τιτανίου

που είναι, όμως, υπό αξιολόγηση.

3. Tο τύπο/σχήμα (στρογγυλά ή ανατομικά)

4. Tο μέγεθός (μετριέται σε κυβικά εκατοστά-cc)

5. To προφίλ (Υψηλό, μέτριο και χαμηλό προφίλ)



Gummy Bear

 

LEGAL HEADQUARTERS Via Pioda, 14 – 6901 Lugano (CH) 
OPERATIVE BUREAU EUROPE Prof. G. Petrella – Fondazione Policlinico Tor Vergata – Viale Oxford, 81 – 00133 Roma, Italy 

OPERATIVE BUREAU ASIA Dr. Taha Al Lawati – Royal Hospital – Department of Surgery – PO Box 1331 code 111 Seeb, Muscat, Omman 

 

HONORARY PRESIDENT 
Prof. Niki J. Agnantis 
Prof. Jean Yves  Bobin 
 
Executive Committee 
 
PRESIDENT 
Prof. Giuseppe Petrella 
 
EXECUTIVE PRESIDENT 
Dr. Taha Al Lawati 
 
GENERAL SECRETARY 
AND TREASURER 
Dr. Dimitrios Varvaras 
 
 
 
Scientific Committee 
 
PRESIDENT 
Dr. Murthada Al-Qubtan 
 
EXECUTIVE PRESIDENT 
Prof. Oreste Buonomo 

Οι σύγχρονες προθέσεις των μαστών είναι ασκοί ημισφαιρικού σχήματος με τοίχωμα

από ελαστική σιλικόνη μεγάλης αντοχής που περιέχουν γέλη σιλικόνης. Τα τελευταίας

γενιάς ενθέματα σιλικόνης , τα οποία περιέχουν μια εξαιρετικά συνεκτική μορφή

γέλης (cohesive gel), "Gummy Bear” ή σταθερά ενθέματα, αποτελούν σήμερα τη

χρυσή επιλογή στην αυξητική στήθους.

Το ψευδώνυμο "Gummy Bear" το πήρε γιατί

όταν κοπεί στο μισό, το εμφύτευμα είναι

σταθερό και διατηρεί το σχήμα του. Τα

εμφυτεύματα αυτά είναι ελαστικά και

προσομοιάζουν στην υφη ́ με το φυσιολογικό

μαστό, έχουν μεγαλύτερη διάρκεια ζωής,

τείνουν να διατηρούν ένα πιο ελκυστικό και

πιο προβλέψιμο σχήμα λόγω του οτι

αντιστέκονται στην βαρύτητα, καλύτερο

αισθητικό αποτέλεσμα και είναι απίθανο να

διαρρεύσουν εαν υποστούν ρήξη.

Συνεκτική γέλη σιλικο ́νη – Cohesive Gel silicone 
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International Study on Aesthetic/Cosmetic Procedures Performed in 2015 
 

 

World-
Wide 
Totals USA Brazil 

South 
Korea India Mexico Germany Colombia France Italy 

TOTAL PROCEDURES 
         

 
Surgical Procedures 

         
 

   Face & Head 
         

 
     Brow Lift 243,140 28,535 31,405 16,437 5,827 14,214 5,714 7,315 4,446 3,584 
     Ear Surgery 252,718 16,250 42,240 6,472 18,060 10,323 10,052 7,192 6,375 4,544 
     Eyelid Surgery 1,264,702 141,505 143,165 101,985 29,434 48,329 54,907 27,959 35,473 19,960 
     Facelift 411,529 75,920 48,840 28,116 7,783 16,585 10,801 8,503 12,474 4,544 
     Facial Bone Contouring 108,250 11,115 7,480 8,143 4,666 11,269 2,092 4,921 323 2,200 
     Fat Grafting-face 591,894 49,660 51,645 63,326 27,649 27,652 21,877 15,827 11,847 11,216 
     Neck Lift 232,606 32,695 31,405 7,093 7,826 16,151 7,498 8,294 7,724 2,984 
     Hair Transplantation 134,019 7,605 9,075 7,436 39,625 992 1,167 3,088 2,651 984 
     Rhinoplasty 730,287 49,855 65,120 72,562 44,290 39,897 12,717 24,852 20,055 9,984 
       Total Face & Head Procedures 3,969,147 413,140 430,375 311,571 185,158 185,411 126,824 107,949 101,365 60,000 
   Breast 

         
 

     Breast Augmentation— saline 64,674 36,140 275 3,365 366 0 385 171 447 0 
     Breast Augmentation—silicone 1,311,129 255,060 158,950 44,039 23,865 57,552 46,242 44,888 37,354 21,744 
     Breast Augmentation—fat 

transfer 113,189 18,785 7,205 3,150 5,375 4,061 6,749 1,644 4,123 1,656 
     Breast Implant Removal 153,476 37,115 12,705 6,300 1,742 5,952 5,967 6,090 6,004 2,744 
     Breast Lift 512,248 106,535 80,520 8,101 9,052 21,902 15,271 16,321 14,421 7,160 
     Breast Reduction 423,093 67,080 72,600 5,165 16,491 14,198 17,121 11,381 18,953 3,672 
     Gynecomastia 212,328 25,545 26,400 4,757 25,091 6,960 9,876 4,142 4,351 4,216 
       Total Breast Procedures 2,790,138 546,260 358,655 74,876 81,980 110,624 101,611 84,636 85,652 41,192 
   Body & Extremities 

         
 

     Abdominoplasty 758,590 137,605 131,120 7,993 32,401 39,634 17,682 29,317 22,924 5,384 
     Buttock Augmentation—implants 

only 30,916 1,560 8,140 514 710 2,945 385 2,423 124 344 
     Buttock Augmentation—fat 

transfer 258,107 21,255 55,605 2,572 4,752 29,528 3,336 23,038 3,021 2,344 
     Buttock Lift 30,905 4,095 4,125 471 1,935 2,945 848 561 646 360 
     Liposuction 1,394,588 240,565 182,765 39,753 88,193 70,773 40,065 51,623 29,450 20,784 
     Lower Body Lift 56,169 6,955 7,700 429 3,677 3,286 2,092 2,632 2,850 728 
     Penile Enlargement 11,703 325 440 1,222 1,484 78 319 665 228 440 
     Thigh Lift 70,672 8,775 10,505 86 2,967 3,317 3,160 2,613 3,876 1,328 
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Countries Performing Most Popular Surgical Procedures 
Rank * Country Number of Procedures Percentage of Total 

Breast Augmentation       
1 USA 309,985 20.8% 
2 Brazil 166,430 11.2% 
3 Mexico 61,613 4.1% 
4 Germany 53,376 3.6% 
5 South Korea 50,553 3.4% 
6 Colombia 46,702 3.1% 
7 France 41,924 2.8% 
8 India 29,606 2.0% 
9 Italy 23,400 1.6% 

Liposuction       
1 USA 240,565 17.2% 
2 Brazil 182,765 13.1% 
3 India 88,193 6.3% 
4 Mexico 70,773 5.1% 
5 Colombia 51,623 3.7% 
6 Germany 40,065 2.9% 
7 South Korea 39,753 2.9% 
8 France 29,450 2.1% 
9 Italy 20,784 1.5% 

Eyelid Surgery        
1 Brazil 143,165 11.3% 
2 USA 141,505 11.2% 
3 South Korea 101,985 8.1% 
4 Germany 54,907 4.3% 
5 Mexico 48,329 3.8% 
6 France 35,473 2.8% 
7 India 29,434 2.3% 
8 Colombia 27,959 2.2% 
9 Italy 19,960 1.6% 

Abdominoplasty        
1 USA 137,605 18.1% 
2 Brazil 131,120 17.3% 
3 Mexico 39,634 5.2% 
4 India 32,401 4.3% 
5 Colombia 29,317 3.9% 
6 France 22,924 3.0% 
7 Germany 17,682 2.3% 
8 South Korea 7,993 1.1% 
9 Italy 5,384 0.7% 

Rhinoplasty        
1 South Korea 72,562 9.9% 
2 Brazil 65,120 8.9% 
3 USA 49,855 6.8% 
4 India 44,290 6.1% 
5 Mexico 39,897 5.5% 
6 Colombia 24,852 3.4% 
7 France 20,055 2.7% 
8 Germany 12,717 1.7% 
9 Italy 9,984 1.4% 

  

1 

ISAPS International Survey on Aesthetic/Cosmetic  
 
Procedures Performed in 2015 
 
Methodology: 
 
Survey participants completed a questionnaire that primarily focused on the number of specific surgical 
and non-surgical procedures performed in 2015, along with some ancillary questions related to medical 
tourism.     
 
The International Society of Aesthetic Plastic Surgery (ISAPS) issued an invitation to participate in the 
study to approximately 35,000 Plastic Surgeons whose contact information is housed in its proprietary 
database. In addition, a request was made that all National Societies encourage their 
members/constituents to take part in the survey.   
 
Data from a total of 1,398 plastic surgeons were compiled for this survey.   
 
Final figures have been projected to reflect international statistics and are exclusively based on the 
estimated number of Plastic Surgeons in each country and the respondent sample.  This International 
Survey is focused on physicians who are board certified (or national equivalent) Plastic Surgeons.   
 
To aid in tallying the world-wide estimate of plastic surgeons, representatives from National Societies 
provided recent counts for over 96% of the 40,000 total estimated plastic surgeons.  For those cases in 
which the National Society  did  no t  provide  its  country’s  total,  a  simple  regression  equation  was  used  to  
estimate the number of plastic surgeons in the country based on its population size and Gross Domestic 
Product.  
 
Studies such as this must often address outlying responses.  Though the outlying values may be 
legitimate, their presence can distort the averages, which provide the basis of the estimated projections.  
Significant outliers in this survey were adjusted in order to protect the reasonableness of the 
extrapolated values.  Additional standard data editing procedures were followed to ensure responses 
met survey guidelines.  All reported data values have been analyzed for statistical reasonableness. 
 
Country-specific data are only shown for those countries that provided a sufficient survey response for 
the figures to be considered valid.  No adjustments other than standard data editing procedures were 
applied to country-specific results. 
 
The International Survey on Aesthetic/Cosmetic Procedures Performed in 2015 was compiled, tabulated, 
and analyzed by Industry Insights, Inc. (www.industryinsights.com), an independent research firm based 
in Columbus, OH.  The survey leader was Scott Hackworth, a CPA and data scientist who along with his 
firm has conducted various forms of research on trends in Aesthetic Plastic Surgery for nearly 20 years. 
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“Safety Communication”, σχετικά με το Αναπλαστικό 

Λέμφωμα Μεγάλων κυττάρων (Anaplastic Large Cell

Lymphoma - ALCL) σε γυναίκες με εμφυτεύματα μαστού. 

Με βάση μιας ανασκόπησης της επιστημονικής βιβλιογραφίας – (απο

1/1/1997 έως 21/5/2010 – σε ένα σύνολο 18 reports που περιελάμβαναν

34 ασθενείς με εμφυτεύματα μαστού και ALCL) - το FDA πιστεύει ότι μπορεί

να έχουν έναν πολύ μικρό, αλλά αυξημένο κίνδυνο εμφάνισης αυτής της

νόσου στην κάψα.
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Συσχέτιση ενθεμάτων μαστού και μη-Hodgkin λεμφώματος - αναπλαστικού 

μεγαλοκυτταρικού λεμφώματος.
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Στις περισσότερες περιπτώσεις, τα κύτταρα ALCL βρέθηκαν 

στο υγρό συλλογής (seroma) που περιβάλλει το εμφύτευμα ή 

περιέχεται μέσα στην ινώδη κάψα.
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Σπάνιες οντότητες πρωτοπαθών νεοπλασμάτων του μαστού

Πρωτοπαθές Λέμφωμα

Το πρωτοπαθές λέμφωμα είναι σπάνιο και αποτελεί περίπου:

• 0.5% (απο 0,01 έως 0,5 %) όλων των πρωτοπαθών νεοπλασμάτων του 

μαστού και 1 έως 2% των εξωλεμφαδενικω ́ν μη-Hodgkin λεμφωμα ́των, 

• 90% των οποίων είναι Λεμφώματα Β-λεμφοκυττάρων και 10% είναι 

Λεμφώματα T-λεμφοκυττάρων.

• Μόνο το 6% όλων των Λεμφώματα T-λεμφοκυττάρων διαγιγνώσκεται ως 

Αναπλαστικό λέμφωμα από μεγάλα κύτταρα (ALCLs) με ανοσοβλαστικου ́ς 

χαρακτη ́ρες, που εκφρα ́ζει το αντιγο ́νο Ki-1 (CD30).

• Υπάρχουν 2 κύριες μορφές ALCL, το συστηματικό ALCL και το πρωτοπαθές 

δερματικό ALCL. Το συστηματικό ALCL χωρίζεται σε 2 τύπους, ALK - θετικό 

ALCL και ALK - αρνητικό ALCL, με βάση αν μια αλλαγή γονιδίου είναι 

παρούσα στα κύτταρα του λεμφώματος και παράγεται η κινάση 

αναπλαστικού λεμφώματος ή ALK1. 
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Αναπλαστικό Λέμφωμα Μεγάλων κυττάρων-ALCL 

Περιγράφηκε για πρώτη φορά το 1985, αλλά ταξινομήθηκε ως ξεχωριστή

ασθένεια το 1994. Έχει αναφερθεί σε γυναίκες με και χωρίς

εμφυτεύματα στήθους, η πρώτη περίπτωση της ALCL που σχετίζεται με

εμφυτεύματα στήθους αναφέρθηκε το 1997 και μελέτες με βάση τον

πληθυσμό εκτιμούν συνολική επίπτωση μεταξύ 0,1 και 0,3 ανά 100.000

γυναικών.

Στο Γαλλικό Εθνικό Ινστιτούτο Καρκίνου, Χρησιμοποιώντας εξελιγμένη

στατιστική μεθοδολογία, υπολόγισαν ότι οι πιθανότητες εμφάνισης ALCL

ήταν 18,2 φορές υψηλότερες στους ασθενείς με εμφυτεύματος στήθους

από ό,τι στους control lymphoma ασθενείς (Breast Implant-Associated

Anaplastic Large Cell Lymphoma) με συχνότητα 0,7-1,17 ανά 100.000.

INSTITUT NATIONAL DU CANCER
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ΩΡΙ ΜΑ Τ- ΛΕΜΦΩΜΑΤΑ 

ΤΑΞΙ ΝΟΜΗΣΗ 

ΚΑΤΑ WHO 2008 ΤΑΞΙΝΟΜΗΣΗ ΚΑΤΑ WHO 2008

ΩΡΙ ΜΑ Τ- ΛΕΜΦΩΜΑΤΑ 

ΤΑΞΙ ΝΟΜΗΣΗ 

ΚΑΤΑ WHO 2008 

ΩΡΙ ΜΑ Τ- ΛΕΜΦΩΜΑΤΑ 

ΤΑΞΙ ΝΟΜΗΣΗ 

ΚΑΤΑ WHO 2008 

• Αναπλαστικό λέμφωμα από μεγάλα

κύτταρα (ALCL), κινάση αναπλαστικού

λεμφώματος θετικο ́ (ALK +)

• Αναπλαστικό λέμφωμα από μεγάλα

κύτταρα (ALCL), κινάση αναπλαστικού

λεμφώματος αρνητικό (ALK-)

Η.Π.Α.: Ανα ́ 100.000 α ́τομα/έτος

Τ-λεμφωμα ́των 1,79 
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CONCLUSIONS 
Breast implant–associated ALCL is not a disease of the breast parenchyma, but

instead is a disease of the fibrous capsule surrounding the implant. The patients

usually present with an effusion around the implant and, rarely, with a solid mass.

Morphologically, the neoplastic cells are large, epithelioid, and pleomorphic, with

frequent mitoses. The lesional cells typically show strong and diffuse

immunoreactivity for CD30 and often express T-cell markers, cytotoxic- associated

antigens, and epithelial membrane antigen. Almost all reported cases are negative

for anaplastic lymphoma kinase (ALK- negative ALCL and breast implants).

Review of 50 cases of breast implant–

associated ALCL reported in the English 

language literature. 

This entity may need to be recognized as a separate category, which

may provoke a revision of the World Health Organization 

Classification of Lymphoma.
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WHO 2016 classification of maturelymphoid, histiocytic, and 

dendritic neoplasms

Highlights of changes in 2016 WHO

Αναπλαστικο ́ λε ́μφωμα απο ́ μεγα ́λα κυ ́τταρα (ALCL), 

κινάση αναπλαστικού λεμφώματος θετικο ́ (ALK +) και 

κινάση αναπλαστικού λεμφώματος αρνητικό (ALK-)

Breast implant-associated ALK- negative ALCL (i-ALCL)
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Μη-Hodgkin λεμφωμάτων - NHL

Παράγοντες Κινδύνου 

Οι αιτίες του NHL παραμένει άγνωστες, εν τούτοις, ο κίνδυνος για ανάπτυξη 

λεμφώματος μπορεί να είναι υψηλότερος σε άτομα που:

• Έχουν οικογενειακό ιστορικό NHL 

• Έχουν κάνει μεταμόσχευση οργάνου

• Έχουν εκτεθεί σε χημικά όπως λιπάσματα, φυτοφάρμακα, ή οργανικούς διαλύτες    

για μια μακρά περίοδο

• Έχουν μολυνθεί με ιούς, όπως ο ιός Epstein-Barr, ο ανθρώπινος Τ-λεμφοτροπικός 

ιός τύπου 1 (HTLV-1), ο ιός HIV / AIDS, ο ιός ηπατίτιδας C ή με ορισμένα 

βακτηρίδια, όπως το Η-pylori

• Έχουν μία αυτοάνοση νόσο.
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The current case presents a 77-year-old patient, diagnosed to have

NHL 13 years following cosmetic bilateral breast augmentation

(with silicone implants) surgery. The authors regard the silicone

implants of this patient as the trigger for ASIA syndrome later

causing her subsequent lymphoproliferative disease. This

hypothesis requires further clinical investigation.
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Chronic stimulation of the immune system is thought to be the key

mechanism through which infectious diseases as well as

autoimmune diseases can lead to lymphomagenesis. Many adjuvants

can act similarly perturbing immune system’s function, inducing a

state of prolonged immune activation related to chronic lymphatic

drainage. The sustained inflammation increases the risk of genetic

aberrations, where the initial polyclonal activation ends in

monoclonality. The latter is the hallmark of malignant lymphoma.

Thus, chronic adjuvant stimulation may lead to lymphoma.



Bridging The Gap

 

LEGAL HEADQUARTERS Via Pioda, 14 – 6901 Lugano (CH) 
OPERATIVE BUREAU EUROPE Prof. G. Petrella – Fondazione Policlinico Tor Vergata – Viale Oxford, 81 – 00133 Roma, Italy 

OPERATIVE BUREAU ASIA Dr. Taha Al Lawati – Royal Hospital – Department of Surgery – PO Box 1331 code 111 Seeb, Muscat, Omman 

 

HONORARY PRESIDENT 
Prof. Niki J. Agnantis 
Prof. Jean Yves  Bobin 
 
Executive Committee 
 
PRESIDENT 
Prof. Giuseppe Petrella 
 
EXECUTIVE PRESIDENT 
Dr. Taha Al Lawati 
 
GENERAL SECRETARY 
AND TREASURER 
Dr. Dimitrios Varvaras 
 
 
 
Scientific Committee 
 
PRESIDENT 
Dr. Murthada Al-Qubtan 
 
EXECUTIVE PRESIDENT 
Prof. Oreste Buonomo 

!
!
!

 

1st EUASSO CONGRESS
September 18-20, 2014

1

 Workshop Sponsor – EUASSO 
8/5/2014 

Hotel Radisson Blu 
Via Filippo Turati 171, Roma  

!

Ore 8.00 – 13.00 
 
 

Ore 08.00 – DISTREX ( Dott. Cristiano Guerrini) 

 

Ore 08.30 – VEDISE (orario da confermare) 

 
Ore 09.00 – IGEA (orario da confermare) 

 

Ore 09.30 – FARMASAN (Dott. Luca Iodice) 
 

Ore 10.00 – MENTOR (Dott. Costantino Mercuri) 

 

Ore 10.30 – Coffee Break 

 

Ore 11.00 –COVIDIEN ( Dott. Lucio Carbone) 

 
Ore 11.30 – INNOVAMEDICA ( Dott.ri Federico Trovati, Massimiliano Cerri) 
 

Ore 12.00 – APPLIED MEDICAL (orario da confermare) 

 
 
 

!

!
!
!

 

1st EUASSO CONGRESS
September 18-20, 2014

1

 Workshop Sponsor – EUASSO 
8/5/2014 

Hotel Radisson Blu 
Via Filippo Turati 171, Roma  

!

Ore 8.00 – 13.00 
 
 

Ore 08.00 – DISTREX ( Dott. Cristiano Guerrini) 
 

Ore 08.30 – VEDISE (orario da confermare) 

 
Ore 09.00 – IGEA (orario da confermare) 

 

Ore 09.30 – FARMASAN (Dott. Luca Iodice) 
 

Ore 10.00 – MENTOR (Dott. Costantino Mercuri) 
 

Ore 10.30 – Coffee Break 

 

Ore 11.00 –COVIDIEN ( Dott. Lucio Carbone) 
 
Ore 11.30 – INNOVAMEDICA ( Dott.ri Federico Trovati, Massimiliano Cerri) 

 

Ore 12.00 – APPLIED MEDICAL (orario da confermare) 

 
 
 

!

BiA-ALCL

SILICONE 

BREAST 

IMPLANT

ASIA

Dimitrios Varvaras MD, PhD

9°EPEMY, RODOS 2017



ASIA and BIA-ALCL 

 

LEGAL HEADQUARTERS Via Pioda, 14 – 6901 Lugano (CH) 
OPERATIVE BUREAU EUROPE Prof. G. Petrella – Fondazione Policlinico Tor Vergata – Viale Oxford, 81 – 00133 Roma, Italy 

OPERATIVE BUREAU ASIA Dr. Taha Al Lawati – Royal Hospital – Department of Surgery – PO Box 1331 code 111 Seeb, Muscat, Omman 

 

HONORARY PRESIDENT 
Prof. Niki J. Agnantis 
Prof. Jean Yves  Bobin 
 
Executive Committee 
 
PRESIDENT 
Prof. Giuseppe Petrella 
 
EXECUTIVE PRESIDENT 
Dr. Taha Al Lawati 
 
GENERAL SECRETARY 
AND TREASURER 
Dr. Dimitrios Varvaras 
 
 
 
Scientific Committee 
 
PRESIDENT 
Dr. Murthada Al-Qubtan 
 
EXECUTIVE PRESIDENT 
Prof. Oreste Buonomo 

Hypothetical interactions between the ASIA and BIA-ALCL 

BiA-ALCL

ASIA

SILICONE BREAST

IMPLANT: VARIABLE

FOREIGN BODY

REACTION,

PERSISTENT IMMUNE

STIMULATION,

HYPERINFLAMMATION

Specific

HLA: DRB1, 

DQB2 

MAJOR 

CRITERIA

MINOR 

CRITERIA

GENETIC BACKGROUND       PATHOGENESIS                 DISEASE                     SYMPTOMS / SIGNS

Dimitrios Varvaras MD, PhD

9°EPEMY, RODOS 2017
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CRTERIA
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• SOLID MASS
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TAKE HOME MESSAGE 

• Τα εμφυτεύματα σιλικόνης και αλατούχου διαλύματος παραμένουν

ασφαλή για χρήση τόσο στην Επανορθωτική όσο και στην Αισθητική

χειρουργική του μαστού.

• Η σωστή ενημέρωσή σε ολές τις γυναίκες πριν κάνουν επέμβαση

Επανορθωτικής ή Αισθητικής χειρουργικής του μαστού, για τα οφέλη και

τις πιθανές επιπλοκές, είναι υποχρεωτική.

• Οσες γυναίκες έχουν ήδη ενθέματα να συνεχίσουν το συνήθη τρόπο

ιατρικής παρακολούθησης του στήθους τους (προληπτικός

μαστογραφικός έλεγχος) και να ενημερώνουν τον τεχνολόγο που κάνει τη

μαστογραφία για την τοποθέτηση ενθέματος στήθους.
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• Σε όλες τις περιπτώσεις που τα ενθέματα περιέχουν γέλη σιλικόνης, να

διενεργείται περιοδικά έλεγχος με μαγνητική μαστογραφία, για την

ανακάλυψη τυχόν ρήξεων (τα ενθέματα σιλικόνης γενικώς έχουν ποσοστό

ρήξης κάτω από 1-2%). Η πρώτη μαγνητική συστήνεται να γίνεται τρία

χρόνια μετά την τοποθέτηση των ενθεμάτων και οι επόμενες ανα 5

χρόνια.

• Αν και ASIA & ALCL είναι εξαιρετικά σπάνιες διαταραχές, απαιτείται

αυξημένη ενημέρωση, ευαισθητοποίηση και επαγρύπνηση, απο γιατρούς

όλων των ειδικοτήτων, μετά από επέμβαση Επανορθωτικής ή Αισθητικής

χειρουργικής του μαστού.
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Θα πρότεινα να συζητηθεί η δημιουργία Μητρώου (Registry)

Ενθεμάτων Μαστού, στο οποίο θα καταγράφεται κάθε ένθεμα που 

θα τοποθετείται, είτε για αισθητικούς λόγους 

είτε έπειτα από μαστεκτομή. 
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Tirana, October, 15th 2016 

 
 
 

Nomination of Shiekh Abdel Aziz Al Turki as Honorary President 

 

EUASSO Board memebr in occasion of the 3rd international EUASSO 

conferance has met and looked in the Asiatic proposal of your 

nomination as Honorary President of EUASSO. 

 

We are Pleased to inform you that your nomination has been accepted 

and hence you have been elected as Honorary President of EUASSO 

and member of the Advasory board of EUASSO. 

 

Tirana-Albania 15th October 2016 

 

 

Executive President         General Secretary       Head of Scientific Committee 

Prof. Taha Al Lawati   Prof. Dimitrios Varvaras   Prof. Murtadha Al Qubtan 
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GRAZIE!


