
Scientific Conference

Xenomelia
Neuropsychiatric and ethical aspects 
of healthy limb amputation

Thursday, March 14 – Friday, March 15, 2013
University Hospital Zurich
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Xenomelia designates the «foreign limb syndrome» (Greek xeno = foreign, melos = limb).

Persons with xenomelia feel that parts of their body do not belong to themselves. They

desire amputation of an arm or a leg or wish for paraplegia. The condition is also known

as «body integrity identity disorder». It is the source of immens suffering for those 

afflicted, and it poses fundamental challenges to scientific views of embodiment.

As persons with xenomelia campaign for elective limb amputation, the topic also involves

medical ethics and the law.

This conference brings together international authorities, who will discuss aspects of 

extreme body modification from neurological, psychiatric, ethical and medico-legal 

perspectives.

• Is xenomelia a disease?

• Are there brain correlates of xenomelia?

• Is xenomelia related to gender identity disorder?

• Are non-normative forms of sexuality necessarily part of the picture?

• Should/can xenomelia be treated?

• Why do ever more individuals with xenomelia proceed to amputation?

• What are the current ethical and legal constraints on healthy limb amputation? 
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Scientific Program Thursday, March 14, 2013 (Hörsaal WEST U):

14.00 h              Welcome & opening comments
                         Peter Brugger & Bigna Lenggenhager, University Hospital Zurich

14.15 h              Xenomelia: a disorder of body integrity?
                         Michael First, Columbia University, New York

15.00 h              Xenomelia: psychological, neural and sexual aspects
                         Silvia Oddo, Universitätsklinik Frankfurt

15.45 h              Coffee Break

16.15 h              Xenomelia: a neurological disorder
                         Paul McGeoch, Western General Hospital, Edinburgh

16.45 h              Behavioral and physiological correlates of xenomelia
                         Gabriella Bottini, University of Milan

17.15 h              Structural brain correlates of xenomelia
                         Jürgen Hänggi, University of Zurich

17.45 h              Dinner Break

                         Evening program (in German language, open to the public; Hörsaal WEST U)
                         See inlet for more information

20.00 h              Körper, Selbst und Identität aus neuropsychologischer Sicht  
                         Peter Brugger, UniversitätsSpital Zürich

20.30 h              PODIUMSGESPRÄCH:
                         Xenomelie: Wissenschaftliche, ethische und medizinrechtliche Aspekte
                         moderiert von Bigna Lenggenhager

                          mit Silvia Oddo, Erich Kasten, Peter Brugger, Markus Christen, Matthias Bodmer und «Nelson»
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Scientific Program Friday, March 15, 2013 (Kleiner Hörsaal OST B HOER 5):

09.00 h              Welcome & opening comments
                         Peter Brugger & Bigna Lenggenhager, University Hospital Zurich

09.15 h              Ethical aspects of body modifications
                         Markus Christen, University of Zurich 

10.00 h              Xenomelia and the law
                         Matthias Bodmer, Unversity of Basel

10.45 h              Xenomelia left behind: how amputation changed the life of «successful wannabes»
                         Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen 

11.30 h              Lunch break at conference site (included in conference fee)

13.00 h              An integrative approach to xenomelia: respecting brain, mind and society
                         Bigna Lenggenhager, University Hospital Zurich

13.30 h              Where to go from here? 
                         Concluding comments by the different speakers and open discussion
                         All speakers of this conference (3 minutes max., each)

14.00 h              End of Conference

                         Credit points requested from SGAM, SGIM, SGPP, SNG

                         Kindly supported by:
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Speakers

Michael B. First, MD, professor of psychiatry at Columbia University, New York,
and consultant on both DSM-5 and ICD-11

Silvia Oddo, PhD, psychologist and psychotherapist at the University Hospital
Frankfurt and coauthor of two books on xenomelia

Paul McGeoch, MD, in medical practice at Western General Hospital, Edinburgh,
and visiting scholar at the University of California in San Diego 

Gabriella Bottini, MD, PhD, professor of neurology at the University of Pavia 
and neuropsychologist at the Niguarda Hospital in Milan 

Jürgen Hänggi, PhD, neuroscientist at the Institute of Psychology, 
University of Zurich 

Markus Christen, PhD, Institute for Biomedical Ethics, University of Zurich

Matthias Bodmer, research and teaching assistant at the law faculty 
at the University of Basel 

Erich Kasten, PhD, neuropsychologist and psychotherapist at the University 
of Göttingen    

Sarah Noll studies psychology at the University of Hildesheim

Organizers

Peter Brugger, PhD, head of Neuropsychology Unit at the USZ department 
of neurology

Bigna Lenggenhager, PhD, neuropsychologist at the University Hospital 
of Child and Adolescent Psychiatry Bern and research associate at the 

University Hospital Zurich 
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  General informations

Registration
Conference Fee is CHF 40.– for both days. This includes coffee, croissants and lunch. 

No few required for Thursday evening program.

Please register by paying CHF 40.– to:
Universität Zürich, CH-8001 Zürich

Account number 1100-0109.594 (BC 700) 

Zürcher Kantonalbank, CH-8010 Zürich 

Swift-Code: ZKBKCHZZ80A 

IBAN: CH51 0070 0110 0001 0959 4   

Comment: S-86005-04-01 Xenomelia conference  

Receipt counts as admission ticket.

Conference Venue
UniversityHospital Zurich

Main entrance

Thursday: Hörsaal WEST U

Friday: Kleiner Hörsaal OST B HOER 5

How to get there
– Take the tram line 10 or 6 at the main railway station «Hauptbahnhof» in the direction 

of Airport Zurich (Flughafen Zürich) or Zoo. 

– Take the tram line 6 or 9 at the station «Bellevue» in the direction of Zoo or Hirzenbach.

– Take the tram line 10 at the Airport Zurich in the direction of Bahnhofplatz/Hauptbahnhof.

Exit at the station «ETH/Universitätsspital» 
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Xenomelia – Neuropsychiatric and ethical
aspects of                      healthy limb amputation

W elcome
and 

Opening
comments
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Xenomelia – Neuropsychiatric and ethical
aspects of the desire for healthy limb amputation

Welcome after 4 years…

Conceptually overarching and visionary
in its scope

BIID conference
University of Frankfurt
March 6-7, 2009

http://www.psychiatrie.uni-frankfurt.de/klinik/Psychosomatik/BIID_Conference_2009/Program/

Psychiatry, neurobiology, ethics, law, …
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Why «Xenomelia»?

Apotemnophilia

Amputee identity disorder

Hobbyism

BIID = body integrity identity disorder

Mancophilia

Transableism

Acrotomophilia
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An Eskimo?

An Inuit?

(preferred term in Alaska;
‘Inuit’ as blanket term
would be offensive
because there are
Inuit and Yupik)

(preferred term in Canada)
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An Eskimo?

An Inuit?
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Why «Xenomelia»?

Apotemnophilia

Amputee identity disorder

Hobbyism

BIID = body integrity identity disorder

Mancophilia

Transableism

Acrotomophilia

Welcome & opening comments. Peter Brugger & Bigna Lenggenhager
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Why «Xenomelia»?

Apotemnophilia

Amputee identity disorder

Hobbyism

BIID = body integrity identity disorder

Mancophilia

Transableism

Acrotomophilia
Cf. «Divergence or 
disorder? The politics
of naming intersex»
E.Reis, Perspectives

in Biology and Medicine 2007, 50:
535-543  : «hermaphroditism»,
«intersex»,  ->  «disorders of sex
development» (DSD)

24.03.2013 Seite 8

«Xenomelia»
хечф (xeno) = foreign, μελοσ (melos) = limb

a condition characterized by the feeling that parts of
the body do not belong to one’s self

(If a disorder that also includes the desire for paraplegia,
deafness, blindness, etc.: «xenomelia spectrum disorder»)

24.03.2013 Seite 9

Xenomelia / BIID / apotemnophilia
a parietal lobe
syndrome?

SPL: not responsive
to touch at undesired
body sites (McGeoch
et al., 2011)

IPL: the higher the
amputation desire,
the smaller the
surface area (Hilti and
Hänggi et al., 2013)

IPL

24.03.2013 Seite 10

Xenomelia as a brain disease:
2 problems
(1) The cause(s) underlying this correlation

Plausibility that structural brain change can cause xenomelia

Internet experiment (n=2000; Kurthen et al.,
in preparation)

Plausibility that xenomelia can cause structural brain change
(each on a scale from 0 to 100)
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Xenomelia as a brain disease:
2 problems
(1) The cause(s) underlying this correlation

preliminary data from Kurthen
et al., in preparation

Plausibility that structural
brain change causes x. 
significantly higher than
plausibility of x. causing
structural brain change!

0
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70

80

brain behavior

man

w oman

NOT JUSTIFIED!!brain->X   X->brain

Wilcoxon Z=13.1, p<.0001

Welcome & opening comments. Peter Brugger & Bigna Lenggenhager
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Xenomelia as a brain disease:
2 problems
(2) Problem of a unilaterally neurological focus

Illustrated by the advertizing campaign of a famous
toothpaste brand:
It’s about dental floss, and you should carefully 
contemplate the following three pictures: 

24.03.2013 Seite 13

24.03.2013 Seite 14 24.03.2013 Seite 15
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Xenomelia as a brain disease:
2 problems
(2) Problem of a unilaterally neurological focus:

We may neglect phenomenal details of xenomelia
that are beyond immediate neural explanation 

We may downplay the impact of society’s role in
shaping, promoting, creating novel «diseases»

24.03.2013 Seite 17

Triple focus on xenomelia envisaged at this conference

Welcome & opening comments. Peter Brugger & Bigna Lenggenhager
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Saying thank-you

All who paid the fee («few»)
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Swiss MDs: pick up credit points HERE

Attendants of tonight’s Podiumsgespräch:
note that we will begin at 8pm!

Dinner: reservations made at Jimmy’s
Pizzeria, speakers invited, limited
space for other conference attendees

Asking you a favor…

Speakers: leave time for questions!

24.03.2013 Seite 20

First speaker: Michael B. First

Professor of Clinical Psychiatry at Columbia University,
New York. Internationally recognized expert on psychiatric 
diagnosis and assessment issues, consultant on both
DSM-5 and ICD-11.
Coined term BIID (Psychological Medicine 35, 2005) 

“virtually lifelong desire to have an 
amputation of a particular limb” (p.926)

“persistent desire to acquire a physical 
disability” (First & Fisher, 2012, Psycho-
pathology 45:3-14; p.3)

24.03.2013 Seite 21

First speaker: Michael B. First

«Xenomelia – a disorder of body integrity?»

changed to:

«The ‘Babel’ of xenomelia: what’s going on?»

Welcome & opening comments. Peter Brugger & Bigna Lenggenhager
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The “Babel” of Xenomelia: What’s 
Going On? 

Michael B. First, M.D. 
Columbia University Department of 

Psychiatry 

From Program Introduction: 
  “Xenomelia designates the ‘foreign limb 

syndrome’ (Greek xeno = foreign, melos = 
limb). Persons with xenomelia feel that 
parts of their body do not belong to 
themselves. They desire amputation of an 
arm or a leg or wish for paraplegia. The 
condition is also known as ‘body integrity 
identity disorder’.” 

  First described in the literature as 
“apotemnophilia” 

  It is the source of immens suffering for 
those 

  afflicted, and it poses fundamental 
challenges to scientific views of 
embodiment 

Names Reported in Literature for 
This Phenomenon 
  Apotemnophilia (1977) 

  “Two cases of self-demand amputation as a paraphilia” Journal of 
Sex Research 

  Factitious Disability Disorder (1997) 
  “Two cases of factitious disability disorder” Sexuality and 

Disability 

  Amputee Identity Disorder (2000) 
  Body Integrity Identity Disorder (2005) 

  “Desire for amputation of a limb: paraphilia, psychosis or new type 
of identity disorder?” Psychological Medicine 

  Xenomelia (2011) 
  “A new right parietal lobe syndrome” J Neurology Neurosurgery 

Psychiatry 

Presenting Symptomatology 
Corresponds to a Named Disorder With 
Different Presumed Etiology:  

Sphere of Presenting 
Symptomatology 

Named Condition (With 
Presumed Etiology) 

Non-ownership of body part XENOMELIA (Neurological 
Disorder) 

Sexually aroused by idea of 
self as missing a body part 

APOTEMNOPHILIA 
(Disorder of Sexual 
Preference) 

Belief That One’s True 
Identity Is to Be an Amputee 
or Disabled (i.e., mismatch 
between able bodied 
configuration and true 
identity) 

BODY INTEGRITY 
IDENTITY DISORDER 
(Disorder of Identity) 

Parallels of BIID with GID 

  Person is uncomfortable with aspect of anatomical 
identity (Gender in GID; presence of all limbs in 
this condition) that is in conflict with desired 
identity (to be other sex in GID, to be amputee in 
this condition) 

  Onset in childhood or adolescence 
  Successful treatment by surgery for some subjects 
  Frequently mimicking desired identity (cross-

dressing in GID, pretending here) 

Proposed DSM-5 Criteria for BIID - I 

   A   An intense and persistent desire to 
become physically disabled in a significant 
way (e.g., major limb amputee, paraplegic, 
blind), with onset by early adolescence. 

 B.   Persistent discomfort, or intense 
feelings of inappropriateness concerning 
current non-disabled body configuration. 

  

Xenomelia: a disorder of body integrity? Michael First, Columbia University, New York
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BIID Criteria - II 

 C.  The desire to become physically 
disabled results in harmful consequences, as 
manifested by either (or both) of the 
following: 
  (1) the preoccupation with the desire (including 

time spent pretending) significantly interferes 
with productivity, with leisure activities, or 
with social functioning (e.g., person is 
unwilling to have a close relationships because 
it would make it difficult to pretend) 

BIID Criteria - III 

  (2) the desire to actualize the disability has 
resulted in the person putting his or her health 
or life in significant jeopardy  

 D.  The desire to become disabled is not 
primarily motivated by sexual arousal nor 
by any perceived advantages of becoming 
disabled.  

BIID Criteria - IV 
 E.  The disturbance is not a manifestation of 

a psychotic process (e.g.,  desire to amputate 
a limb because of delusional conviction that 
the limb belongs to another person), is not 
due to  a primary neurological condition 
such as post-stroke neglect syndrome and is 
not better accounted for by another mental 
disorder such as Body Dysmorphic Disorder 
or Factitious Disorder.  

BIID Criteria - V 

  Subtype based on predominant desired 
disability:   
 Amputation Type 
 Paraplegia Type 
 Other Type (e.g., blindness, deafness, extreme 

nearsightedness) 
 Unspecified Type 

What’s Could Be Going On? 

One Entity, Different Frames of 
Reference: “Blind Men 
Describing an Elephant” 

Xenomelia: a disorder of body integrity? Michael First, Columbia University, New York
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Different Underlying Etiologies for 
Same Symptom Presentation (akin 
to DSM approach to Mental 
Retardation) 

Desire for 
Amputation 
of Limb (or 
Paraplegia) 

Xenomelia 

Apotemnophilia 

Body Integrity 
Identity 
Disorder 

Observation: Patients Who Desire 
Amputation Present with Overlapping 
Spheres of Presenting Symptomatology 

 Sexual 
Arousal Focus 

Identity 
Mismatched 
With Body  

Non-
ownership 

of body part 

Do Named Syndromes Overlap 
As Well? 

 
Apotemnophilia 

BIID  Xenomelia 

Hypothetical Pathway of Classic 
Xenomelia 

Right Parietal 
Lobe Abnormality 

Stable feeling that 
body part is foreign 

with chronic 
dysphoria 

Desire for 
amputation to get 
rid of “foreign" 
appendage to 

reduce dysphoria 

Prototypical Xenomelia Patient 

 Onset of feeling that limb is foreign in very 
early childhood; no memory of not feeling 
this way 

 Typically no explanation of why the person 
feels this way, “just the way I’ve always 
felt” 

 Location of limb stable over time 
 Desire for amputation to relieve dysphoria  
 Absence of paraphilia or identity issues 

Hypothetical Pathway of Classic 
BIID 

Possibly 
predisposing 
right  parietal 

lobe 
abnormality 

Exposure to 
person who is 
an amputee 

or paraplegic 

Feeling that 
this person  is 
way I should 

have been 
born 

Desire for 
amputation to 

correct 
mismatch 

Possibly 
predisposing 
disorder of 

identity formation 

Xenomelia: a disorder of body integrity? Michael First, Columbia University, New York
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Prototypical BIID patient 
 Onset of feeling after exposure to amputee 

(or paraplegic); person recalls prior period 
without these feelings or desires 

 Although typically stable, some individuals 
have change in location of target disability 

  Focus on desire for identity of the disability 
(amputee, paraplegic) equal or exceeds 
desire for loss of limb or function 

 Motivation for desire for amputation is 
restoration of “true” identity 

Hypothetical pathway of  classic 
Apotemnophilia 

Possibly 
predisposing 
right  parietal 

lobe 
abnormality 

Exposure to 
amputee or 
paraplegic 
with erotic 
response 

Self as 
amputee 
becomes 
focus of 
sexual 
arousal 

Fantasy to 
have an 

amputation   

Possibly 
predisposed to 

develop paraphilic 
interests 

Prototypical Apotemnophilia 
Patient 
 Onset of intense sexual arousal focus after 

exposure to amputee or paraplegic 
 Typical onset during adolescence 
 Thoughts and desires about being an 

amputee often confines to periods of sexual 
arousal 

 Rarely if ever would result in actual desire 
for amputation 

If true, would expect to see the 
following: 
  Some individuals have only apotemnophilia, 

only BIID, and only xenomelia 
  Some individuals have them in 

combinations of two  
  Some individuals have all three 
 Do 2002 study of 52 individuals with BIID 

support this hypothesis? 

Recruitment 

  52 subjects who have ever experienced 
desire to have an amputation were recruited 
over a 6-month period (Oct 2000-April 
2001) from one of three sources: 
 Web sites and internet discussion groups (e.g., 
“amputee-by-choice”) 

 Referrals from participants in study 
 Dr. Robert Smith (Scottish surgeon who 

performed elective amputations) 

Method 

  Telephone interviews lasting 45 minutes to two 
hours 

  Semi-structured interview developed 
  126 questions (majority open-ended), coded into 139 

variables 
  Topics included demographics, how subject 

experienced and explained desire for amputation, onset 
of desire, course of illness, interest in other disabilities, 
hx of pretending, sexual orientation and paraphilias, 
gender identity issues, psychiatric and medical history, 
and psychiatric “review of systems” 

Xenomelia: a disorder of body integrity? Michael First, Columbia University, New York
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Reasons for Wanting Amputation 

  96% (n=50) reported multiple reasons and were 
asked to indicate primary and secondary reasons 

  Immediately suggests that cases of “pure” BIID, 
apotemnophilia, and xenomelia are relatively rare 

Reason (extracted from open-
ended section of interview) 

Primary 
Reason 
N=52 

Secondary 
Reason 
 N=48 

Restoring true identity as an 
amputee 

64% 
(n=33) 

10% (n=5) 

feeling sexually excited or 
aroused 

15% (n=8) 50% (n=25) 

the attention it draws 4%  (n=2) 6% (n=3) 

body sculpting, aesthetics 4%  (n=2) 2% (n=1) 

feeling satisfied inside 2%  (n=1) 28% (n=14) 

to overcome adversity 2%  
(n=1) 

2% (n=1) 

related to being a devotee--to 
know how it feels 

2%  
(n=1) 

2% (n=1) 

to be "special“ 2%  
(n=1) 

0 

my parents and others would 
accept me more 

2%  
(n=1) 

0 

makes me feel safe (reported 
as sequalae of childhood 
sexual abuse) 

2%  
(n=1) 

0 

“legs look ugly” 2%  
(n=1) 

0 

Reasons for Amputation (yes/no) 
“Because of attention it draws”  31% (n=16) 

“In order to be disabled and have others 
help me”  

6% (n=3) 

“In order to feeling whole, complete, set 
right again”  

77% (n=40) 

“In order to feel sexually excited”  67% (n=35) 

“In order to feel satisfied inside”  83% (n=43) 

“Process of amputation is the main 
focus of desire” 

2% (n=1)  

Comments 
 No one said that the main reason was 

because limb was foreign and removal 
would reduce dysphoria 

 However, certain many if not most of those 
who answered this question (“In order to 
feeling whole, complete, set right again”) 
yes might be reporting subjective feeling of 
xenomelia 

BIID/Apotemnophilia Overlap 

Apotemnophilia 
Present 
N=33 

Apotemnophilia 
Absent 
N=19 

BIID Issues 
Present 
N=40 

N=22 (42%) N=18 (34%) 

BIID Issues 
Absent 
N=12 

N=11 (21%) N=1 (2%) 

Xenomelia: a disorder of body integrity? Michael First, Columbia University, New York
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Joint Occurrence of Identity/Sexual 
Arousal 
 All but one subject had either of these as a 

motivation 
  42% (n=22) had both 
 Restoring identity is much more likely to be 

reported primary (85% of time when 
reported as motivation) than sexual arousal 
(primary only 24% of time) 

Desired Location for Amp 
  90% wanted specific limb amputated (as opposed to “any 

limb”) 
  95% wanted major limb amputation (as opposed to fingers/

toes only) 
  Leg amputation (n=38) far outnumbered arm (n=7) 
  For leg: 92% wanted AK (above knee); for arm: 86% 

wanted BE (below elbow) 
  For those specifying laterality (n=44), 55% wanted left 

side, 27% wanted right side, 18% wanted bilateral 

  77% had site fixed since onset or after initial 
period of change 

Altered Sensation in Target Limb 

  73% (n=38) reported perception in target 
limb no different from other limbs 

  37% (n=19) agreed “limb felt different in 
some way” 

  13% (n=7) said it “felt like it was not my 
own” (not delusional) 

  5% (n=3) reported sensations felt more 
intense 

  5% (n=3) reported sensations felt less 
intense 

How did it begin? 
  56% (n=29) reported beginning soon after 

exposure to amputee (2 of which were media 
images) 

  Among these:  
  59% experienced fascination after exposure 
  21% believed being an amputee conferred advantages 

(e.g., popularity, attention) 
  17% felt sexually aroused 
  3% admired amputee b/o adversity they had overcome 

  Among those who could recall (n=24) 2/3 reported 
location was concordant with current location 

How did it begin?  (II) 
  Among remaining 23 subjects: 

  39% (n=9) could offer no explanation 
  17% reported initial interest started with having another 

disability (e.g., limp) that evolved into desire for 
amputation 

  Remaining 9 offered variety of other explanations (e.g., 
“I was introduced to pretending by a neighbor who 
liked to stalk amputees”) 

  92% had pretending as first manifestation of condition, 
including tying leg back, using wheelchair or crutches, 
hiding limb in clothes, using prosthesis or fake hooks 

  N=9 with no explanation may represent xenomelia group 

Sexual Attraction/Paraphilias 

  87% sexually attracted to amputees; may 
not represent true paraphilia since being an 
amputee is ideal body configuration for self 

 Only 13% exclusively attracted to amputees 
  29% had at least one DSM-IV paraphilia: 8 

w/ transvestic fetishism, 2 foot fetishism, 2 
other fetishs (nylon, leather) 2 masochism, 1 
pedophilia 

  Suggests vulnerability to developing 
paraphilias in some individuals 

Xenomelia: a disorder of body integrity? Michael First, Columbia University, New York
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Interest in Acquiring Another 
Disability 
  81% reported no other interest 
  15% (n=8) reported some interest in being 

paraplegic at some point with 6 still having 
that interest; 

 One subject reported wanting to have a limp 
when he was younger 

  Suggests general vulnerability to adopting 
disabled identity among some individuals 

Gender Identity Issues 

  19% (n=10) reported they ever had “feelings of 
wishing to be the opposite sex, or having the 
feeling of being the opposite sex” 

  Most (n=7) reported some history of cross-
dressing (excluding those who cross-dressed only 
as part of transvestic fetishism); 6 of 10 reported 
thoughts of getting sex reassignment surgery and 
one did 

  Suggests possible general vulnerability to 
development of identity mismatch 

Future Research Requirements 

 Comprehensive assessment of all three 
clusters of symptoms is crucial in order to 
understand how they fit together and 
possible pathways 

 Original Structured Interview for BIID 
study may be too lengthy and open-ended; 
need to develop scales to measure each 
factor 

BIID in DSM-5 - I 

 Differential dx of BDD: 
 Body identity integrity disorder 

(apotemnophilia) (which is not a DSM-5 
disorder) involves a desire to have a limb 
amputated to correct an experience of mismatch 
between a person’s sense of bodily identity and 
his or her actual anatomy. However, the 
concern does not focus on the limb’s 
appearance, as it would in body dysmorphic 
disorder 

  .  

BIID in DSM-5 - II 

 Differential dx of Gender Dysphoria: 
  Individuals wishing to have a healthy limb 

amputated (termed by some “body integrity 
identity disorder”) because it makes them feel 
more “complete” usually do not wish to change 
gender, but rather desire to live as an amputee 
or a disabled person 

. 

BIID in DSM-5 - III 
  300.9 (F99) Other Specified Mental Disorder 

 This category applies to presentations…that do not 
meet the full criteria for any specific mental 
disorder. Examples of presentations that can be 
specified using the “other specified” designation 
include the following: 

 Body integrity identity disorder: This condition 
is characterized by an intense and persistent desire 
to become physically disabled in a significant way 
(e.g., major limb amputee, paraplegic, blind), with 
onset by early adolescence. 

Xenomelia: a disorder of body integrity? Michael First, Columbia University, New York
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Inclusion in ICD-11? 
 Need proposal for placement 
  Possibilities include: 

 Bodily Distress Disorders 
 Obsessive-Compulsive and Related Disorders 
 Other Mental Disorder (like in DSM-5) 
  In Neurological Disorders 

 Gender Incongruence being moved outside 
of Mental Disorders to a new chapter on 
Sexual Disorders 

Xenomelia: a disorder of body integrity? Michael First, Columbia University, New York



Body Body IntegrityIntegrity IdentityIdentity DisorderDisorder--
psychologicalpsychological, , neuralneural and sexual and sexual aspectsaspects

Silvia Oddo
J.W. Goethe University Hospital Frankfurt

Overview

 Introduction
 State of research
 Psychological aspects: results from psychometric testing
 Neural correlates: fMRI-data
 Sexual aspects 

Introduction

What is BIID?

 Persistent desire for amputation of a healthy limb to achieve 
the perceived identity (to feel „whole“ and “congruent”) 

 Originally named:
 Apotemnophilia (Money, 1977): sexual arousal by the 

imagination of being an amputee 
 Amputee Identity Disorder (Furth, 2000)  accounts for

affected persons without sexual arousal component, too
 Body Integrity Identity Disorder (First, 2004)  similiarities

with ‚Gender Identity Disorder‘
 Pretending  imitating the amputated state

Features of BIID

 Begins during childhood and establishes in puberty

 Mainly men, unclear prevalence (Some thousands??: Bayne and Levy 

2005; 1-3%: Furth and Smith 2000)

 Starts with the sight of an amputee and the feeling of being 
thereby fascinated fixed idea

 High education 

 Enhanced prevalence of homosexuality (30-50%)

(First, 2005; Kasten, 2009; Kasten & Stirn, 2009; Blanke et al. 2009; Stirn et al. 2009)

Features of BIID

 Autonomous 

 Achievement-oriented 

 Searching for challenges

 Narcissistic traits 

 Psychological strain by:

 Unfulfilled wishmissing completion of identity

 Intensity of the desire missing execution of the desire

 Shame

 Double life; feeling of being alone

 2 official amputations: In 1997 and 1999 in Scotland by Robert 
Smith; further amputations were prohibited (Dyer, 2000)
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Differential diagnosis

 Body dismorphic disorder

 Self-injourious behaviour

 Transsexualism

 Obsessive-compulsive disorder

 Organically caused rejection of body parts e.g. 

somatoparaphrenia

 Personality disorders??

State of research
 Interviews (telephone or online surveys)

– First (2005): N=52 telephone interviews
– Blanke et al. (2009): N= 20  telephone interviews
– Johnson et al. (2011): N=97 online survey

 Psychometric testing
– Kasten (2009): N=10: higher somatic reactions to emotionally

wearing situations
– Oddo et al. submitted: N= 15

 Reviews:
– First 2011, Giumurra 2011, Sedda 2011; Khalil and Richa 2012

 Case studies:
– Braam et al.  (2006) Psychotherapy
– Thiel et al. (2011) Psychotherapy
– Kasten & Stirn (2009)

Review of case reports: Khalil and Richa 2012 State of research

Brain imaging studies
– McGeoch et al 2011 N=4 MEG-study: reduced right 

superior parietal lobe activity during stimulation of the leg 
wished for amputation

– Hilti et al. 2012: N=13 MRI: predominantly right-sided 
cortical abnormalities: e.g. reduced cortical thickness in 
the sup. parietal lobule and cortical surface in primary and 
secondary somatosensory cortex, the IPL and ant. Insular 
cortex

State of research

 First (2005): Anonymous  semi-structured  telephone interviews 
with 52 subjects (47 male, 5 female)
 Motive for amputation achieve the real identity  (63%)
 Desire for amputation arose during childhood 
 Psychotherapeutic treatment had no success (in 65%)
 Predominance of left body side
 6 amputated subjects: felt better after surgery, had no further 

wish for amputations and 79% had no further psychiatric 
problems

Our research questions

 Which psychological traits are characteristic for BIID person?

 Do they show psychiatric symptoms?

 What does the brain say to BIID when the desired amputated 
body is presented?
– Is the amputated body implemented at neural level?

Xenomelia: psychological, neural and sexual aspects. Silvia Oddo, Universitätsklinik Frankfurt



Psychological aspects

Psychological aspects

 Psychometric testing included screening of psychic diseases,  
personality aspects, coping and interpersonal relations 
– Personality 

(NEO-FFI; Adult Attachment (AAS), recalled parental 
rearing behavior (FEE); interpersonal relations (IIP), Self-
esteem (MSWS), Narcissism inventory (NI), partnership 
(PFB)

– Clinical screening:
Brief symptom inventory (BSI) and Hospitality Anxiety and 
Depression Scale (HADS) 

– Coping:
Coping with conflicts (FKBS), sense of competence and 
control (FKK); perception of emotions (SEE); stress 
processing (SVF)

– Body perception (FbeK) 

Subjects

 N=15 BIID person
 45.9 years (SD 11,8)
 80% university degree
 Sexual orientation (40% homosexual)
 66.7% lived in a relationship
 12 BIID-person wanted to have a one sided amputation

Results of psychometric testing

 No significant statistical differences (p<0.05) from the 
normative sample in:
– Adult attachment 
– recalled parental rearing behavior
– Self-esteem MSWS
– Partnership quality
– perception of emotions

 Clinical screening:
– Higher scores on depression (T=58,6) and anxiety scales 

(T=55,5) than the normative sample (T=50), but below the cut-
off of psychopathology in both tests (BSI= 63 and HADS =60)

Neural aspects
fMRI-study

Subjects

BIID- group (BIID): N= 11
 Mean age: 45 years (range 32-

67), all males
 University degree: N=8
 Desire of a left sided amputation  

above the knee (N=8)
 Desire of a double-sided 

amputation above the knee (N=2)
 Sexual attraction by the  

imagination of themselves as 
amputee (N=9)

 Homosexual : N=4
 Age of onset: 4-7 years of age

Control- group (CG): N= 11
 Mean age: 42 years (range 30-

65), all males
 No psychiatric or neurological 

diseases
 University degree: N=8  
 Heterosexual

Ex- BIID: N= 3
 Mean age: 55 years, all males
 Left- side amputation since 3 

month, 5 years, 9 years
 Heterosexual

Case-study: prä/post amputation
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BIID – fMRI design

– Block- design with 6 categories; own body versus another body

Real body Desired amputation with prosthesis

Summary of fMRI-results

 Significant differences in neural activity between BIID and 
control subjects:
– CG compared to BIID-person showed a higher positive 

valence towards their own/real body and activated more 
areas related to self-relatedness and body representation

– BIID-subjects activated a fronto-parietal network and 
strong subcortical/ mesolimbic involvement when looking 
at the desired amputated body; also autobiographical and 
procedural memory areas are involved as well as a network 
related to planned movement (basal ganglia, ncl. Ruber, 
cerebellum)

– Those learning and mesolimbic networks contribute to the 
perpetuation of BIID

– The amputated body image is implemented in the brain of 
BIID-subjects by strong and complex neural systems and is 
represented more dominant than the real body

Sexual aspects

BIID and Sexuality

 ~50%- 75% of BIID-person describe sexual arousal regarding 
amputated bodies

 Sexual arousal/orgasm can be provoked by imagination of the 
own amputated body and during pretending 
 autoerotic aspect

 Sexual arousal by other amputees, mainly men
– Acrotomophilia (Devotees) :  sexual arousal by an 

amputated partner 
 Sexual connection often since puberty

Sexual arousal before and after amputation

 Single subject

Before 
amputation

After 
amputation

Sexuality in the brain

 Thalamus, Hypothalamus, Amygdala, ACC
 Basalganglia (ncl. caudatus) and Insula especially during 

sexual arousal in men

(Walter et al. 2009; Ferretti et al. 2005, Karama et al. 2002; Brunetti et al. 2008; Holstege et al. 2003)
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Ferretti et al. 2005

Video-design: (Erotic  vs. 
Sports stimuli) 

Thalamus, Hypothalamus, 
ACC, Insula 

These areas in BIID?? 

 Anterior cingular cortex (ACC), Thalamus, Ncl. Caudatus

BIID>CG: desired amp. body>real body

Summary on sexual aspects

 Behavioral data (post-fMRI-debriefing) and neural correlates 

show that the desired amputated body evokes sexual arousal 

(more than the real body) 

 Mesolimbic and frontostriatal network underlines reward 

aspects of BIID which may be related to the sexual arousal

 Stronger autoerotic component

Summary

 Slightly enhanced depressive and anxious values

 BIID person show specific characteristics regarding personality 

traits, coping and interpersonal relations

 BIID is not a uniquely neurological disorder

 Personality aspects and screenings are necessary in future

 Broad neural network related to the desired amputated body 

Interaction of reward system (sexual arousal) and learning 

processes; strong emotional involvement and sensomotoric

activity

More informations… Thanks to:

Dr. phil. nat. 
A.Thiel

Cand. med. S. 
Skoruppa

Prof. Dr. 
med. A. Stirn

Dipl. Psych. 
Johanna Möller
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Xenomelia: a neurological 
disorder? 

 

PAUL D. MCGEOCH MD MRCP  
 

University of California, San Diego 
Western General Hospital, Edinburgh 

The desire 
to 

amputate 
a limb. 

The Desire to Amputate a Limb 

•  Rare  

•  Described by John Money in 1977 as a sexual paraphilia in two men 

•  Termed it “Apotemnophilia” 
•  Isolated desire 

•  Not psychotic 

•  Many do attempt to obtain an amputation 

 

 

•  Michael First in 2005 – Body Integrity Identity Disorder 

•  All but one dated the desire to childhood 

•  Specific desire at specific level 

•  Strong lower limb preference 

•  Male to female preponderance 

•  Slight left to right preponderance 

 

Putative Scientific Explanations 

•  Sexual paraphilia 

•  Attract sympathy 

•  Sight of amputee in childhood “imprinted onto psyche” 
•  Phallic resemblance of amputee’s stump 

Xenomelia: a neurological disorder. Paul McGeoch, Western General Hospital, Edinburgh
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Sufferers’ Explanations 

•  Know desire is not normal 

•  But limb in question makes them feel “over-complete” 
•  Feels more than their “body should be” 
•  “Foreign” appendage 

•  Minority report a sexual element  

 

 

Parallels with Somatoparaphrenia? 

•  Hypothesized in 2007 

•  Left preponderance 

•  Specific desire and sufferers can often draw an exact line 

•  Vague aversion to limb in question 

 

Disorders of Body Image and the Right 
Hemisphere 

•  Neglect – motor/ sensory/ visual 

•  Anosognosia/ Anosodiaphoria (Babinski 1914) 

•  Somatoparaphrenia (Gerstmann 1942) 

•  Misoplegia (Critchley1974) 

•  Personification of a paralysed limb  

•  Supernumerary phantom limbs 

Right Parietal Lobe 

•  Classically disorders of Body Image associated with Right 
Parietal Association Cortex 

•  Superior and Inferior Parietal Lobules (SPL & IPL) 

•  IPL subdivided into angular and supramarginal gyri 

•  SPL receives input from: dorsal visual stream; S1; S2; 
premotor cortex; M1; vestibular 

 

Somatosensory Map 

Xenomelia: a neurological disorder. Paul McGeoch, Western General Hospital, Edinburgh
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Our prior hypothesis 

•  Right SPL involved in creating a dynamic body image by 
combining disparate sensory inputs 

•  If cortical representation in the right SPL failed to develop a 
representation for a specific limb then it might lead to the 
desire for this limb to be amputated 

 

Other brain areas also implicated in body 
image  

•  Rubber hand illusion (fMRI) – bilateral premotor activation and 
both posterior parietal regions 

•  rTMS to both right and left IPLs leads to attenuation of rubber hand 
illusion  

•  Clinical correlation between right supramarginal gyrus damage and 
neglect and somatoparaphrenia 

•  Functional imaging evidence implicating right insula in sense of 
body ownership 

Subject Group 

Subject Age Desired Amputation Sites Proceeded to Amputation 

AO 29 Right mid-tibial Yes – R BKA 

BC 63 
Left 2 inches below knee & 
Right 4 inches below hip 
joint 

Yes – L BKA 

CA 73 Left mid-thigh No 

DZ 70 Right mid-thigh Yes – R AKA 

AO 

•  29 years old/ right-handed 

•  Right mid-tibial 

•  Age 12 

•  Went on to freeze leg in dry ice – 
right BKA 

BC 

•  63 years old/ right-handed 

•  Bilateral AKA desired 

•  Left much stronger than right 

•  Age 4 

•  Elective left AKA – no longer any 
right desire 

Xenomelia: a neurological disorder. Paul McGeoch, Western General Hospital, Edinburgh
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CA 

•  73 years old/ left handed 

•  Left mid-thigh 

•  Age 6 

•  Sexual element 

•  Pretends frequently 

DZ 

•  70 years old/ Ambidextrous 

•  Age 4 

•  Right mid-thigh 

•  Sciatic nerve blocks  

•  Elective right AKA 

Methodologies 

Single unit recording 

Lesion studies 

fMRI 

Magnetic brain stimulation 

Magnetoencephalography 

•  Brain mapping technique that measure magnetic fields 
produced by electrical currents in the brain 

•  UCSD’s 306 channel system in an enhanced multi-layer 
magnetically shielded room 

•  Temporal resolution excellent 

•  Spatial less so before VESTAL solution  

 

Magnetoencephalography 

Shielded Room Scanner 

MEG Somatosensory Evoked Fields 

•  Tapping of the dorsum of each foot 

•  Tapping of upper thigh 5cm below inguinal crease – in all 
cases above desired line of amputation 

•  Median nerve stimulation 

•  100 artifact free stimuli averaged for each tapping stimulus 

 

MRI 

•  T1 MPRAGE 

•  T2 

•  FLAIR 

•  Gradient Echo 

•  DWI 

Xenomelia: a neurological disorder. Paul McGeoch, Western General Hospital, Edinburgh
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Processing 

•  MEG – VESTAL solution – integrated into a FreeSurfer MRI 
reconstruction 

•  Median nerve stimulations used to confirm accurate 
registration 

•  Four age/sex matched normal controls 

•  40 – 140 ms time window 

 

•  ROIs created bilaterally for: SPL; IPL; insula; S1; M1; 
premotor cortex; precuneus 

•  Unpaired t test comparing ratio of foot/thigh activation in 
each particular ROI for each subject and control as a function 
of whether amputation was desired or not 

•  8 foot/thigh ratios from controls; 3 from subjects’ unaffected 
legs; 5 from subjects’ affected legs 

Foot/thigh ratio of MEG activity 
  

ROI Controls' Legs Subjects’ 	

Unaffected Legs 

Subjects’ 	

Affected Legs 

Healthy Legs vs 	

Affected Legs 

L SPL 0.89 0.76 1.00 t(14) = 0.453 	

p = .657 

R SPL 1.52 1.24 0.64 t(14) = 3.336	

p = .005 

L IPL 0.99 1.81 0.85 t(14) = 1.087 	

p = .296 

R IPL 0.97 0.83 0.89 t(14) = 0.243	

p = .811 

L Insula 3.02 0.00 1.37 t(14) = 0.332 	

p = .745 

R Insula 0.49 0.11 0.13 t(14) = 0.605 	

p = .555 

L M1 1.07 2.73 0.96 t(14) = 0.739 	

p = .472 

R M1 1.06 0.79 0.99 t(14) = 0.015 	

p = .988 

L Precuneus 1.63 3.37 1.37 t(14) = 0.791 	

p = .442 

R Precuneus 0.58 1.28 0.77 t(14) = 0.010 	

p = .992 

L Premotor 1.42 5.21 0.55 t(14) = 1.552	

p = .143 

R Premotor 1.17 0.19 1.89 t(14) = 0.876 	

p = .396 

L S1 1.10 0.84 0.78 t(14) = 0.955 	

p = .356 

R S1 1.08 1.17 0.61 t(14) = 1.743	

p = .103 

Ratios of foot/thigh activations for left and right IPL and SPL 
 

Discussion 

•  Supports hypothesis that desire to amputate arises failure to 
adequately represent the affected limb in right SPL 

•  Visual/somatosensory cortices intact – subjects can see and 
feel limb that then fails to incorporate into their body image. 

•  Sense of conflict due to mismatch 

•  May explain heightened skin conductance response in 
affected limbs – marker for sympathetic response 

Xenomelia: a neurological disorder. Paul McGeoch, Western General Hospital, Edinburgh
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•  Could be that desire arises from developmental/ congenital 
dysfunction of right parietal lobe 

•  Anosognosia/ somatoparaphrenia arise from acquired 
damage 

Nomenclature 

•  Apotemnophilia – sexual paraphilia/ fallen out of usage 

 

•  BIID – presupposes condition is an identity disorder 

 

•  Tradition of Babinski (anosognosia/ anosodiaphoria); 
Gerstmann (somatoparaphrenia) & Critchley (misoplegia) 

 

Xenomelia 

•  Subjects describe limb as “strange” and “foreign” 
 

•  ξενοσ (xenos) = foreign 

	


•  µελοσ (melos) = limb 

 

•  Simply descriptive. Does not imply cause. 

Implications 

•  Purpose not a “neurological freak show” 
•  Does demonstrate how a bizarre disorder long explained in 

Freudian/ psychodynamic terms can be addressed in terms of 
specific dysfunction of brain structures. 

•  More importantly sheds light on the genesis of body image in 
the normally functioning brain 

Colleagues at UCSD 

Center for Brain and 
Cogntition 
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Radiology Department 
 

•  MingXiong Huang 

•  Tao Song 

•  Roland Lee 

Acknowledgements  

•  John R. Smythies – 1953 Brain paper 

•  Bill Rosar 

• Elizabeth Seckel 

Xenomelia: a neurological disorder. Paul McGeoch, Western General Hospital, Edinburgh



3/25/13 

7 

Publications 

•  P.D. McGeoch, D. Brang, T. Song, R.R. Lee, M. Huang and V.S. 
Ramachandran. Xenomelia: a new right parietal lobe syndrome. J Neurol 
Neurosurg Psychiat 2011; 82: 1314-9. 

•  D. Brang, P.D. McGeoch, V.S. Ramachandran. Apotemnophilia: a 
neurological disorder. Neuroreport 2008; 19: 1305-6. 

•  V.S. Ramachandran, D. Brang, P.D. McGeoch and W. Rosar. Sexual 
and food preference in apotemnophilia and anorexia: interactions 
between ‘beliefs’ and ‘needs’. regulated by two-way connections between 
body image and limbic structures. Perception 2009; 38: 775-7.  

•  V.S Ramachandran, P.D. McGeoch. Can vestibular caloric stimulation 
be used to treat apotemnophilia? Medical Hypotheses 2007; 69: 250-2. 

 

 

Xenomelia: a neurological disorder. Paul McGeoch, Western General Hospital, Edinburgh



19/03/2013

1

BEHAVIOURAL AND NEUROPHYSIOLOGICAL CORRELATES OF BIID

GABRIELLA BOTTINI

ERALDO PAULESU, PETER BRUGGER

ANNA SEDDA

MARTINA GANDOLA

PAOLA INVERNIZZI

LAURA ZAPPAROLI

MAURIZIO SBERNA

DANIELA OVADIA

DANIELE ROMANO

DBBS - University of Pavia - Italy

TALK OUTLINE

BIID
Neurophysiological correlates: a fMRI activation study

Behavioural correlates: emotional aspects

GABRIELLA BOTTINI

g.bottini@unipv.it

GABRIELLA BOTTINI

g.bottini@unipv.it

Dangerous desires: fMRI patterns in subjects with BIID.

G. Bottini, P. Invernizzi, L. Zapparoli, M. Gandola, M. Sberna, P. Brugger, E. Paulesu

• Left more than right limb amputation desire.

• Males more than females.

• Female BIID-individuals seem to ask for right or bilateral

amputation more than men.

Different lateralization of body processing functions?

GABRIELLA BOTTINI

g.bottini@unipv.it

Dangerous desires: fMRI patterns in subjects with BIID.

• A congenitally or developmentally deranged body representation.

• Incongruity between an online body representation (actual body-state) and 

a cognitive pre-existing offline model of the body structure.

GABRIELLA BOTTINI

g.bottini@unipv.it

Interpretations

Possible neurological nature of the disease?

Dangerous desires: fMRI patterns in subjects with BIID.

No behavioural data 

available that show 

anomalies in body 

representation

Mental rotation of 

right and left feet 

could be used to 

clarify this point.

GABRIELLA BOTTINI

g.bottini@unipv.it

Interpretations

Dangerous desires: fMRI patterns in subjects with BIID.

Behavioral and physiological correlates of xenomelia. Gabriella Bottini, University of Milan
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To date, only few studies investigated the possible neurological origin of BIID

• Mc Geoch and colleagues (2011) : in 4

BIID subjects significant reduction of

the somatosensory potentials in the

parietal lobe recorded with MEG

during tactile stimulation of the

affected limb, in comparison with the

healthy limb and the controls.

• Brang and colleagues (2008): abnormal

skin conductance responses to painful

stimuli in the affected limb.

• Hilti and colleagues (2012): reduced

cortical thickness in the right superior

parietal lobule and reduced cortical

surface area in the primary and

secondary somatosensory cortices, in

the inferior parietal lobule, as well as in

the anterior insular cortex. GABRIELLA BOTTINI

g.bottini@unipv.it

 

Demographic Features BIID features 

Subj Age Gender Education Limb  Number of limbs Side 

1 30 Male 18 leg 2 bilateral 

2 42 Male 13 leg 1 left 

3 29 Male 18 leg 1 right 

4 36 Male 13 leg 1 left 

5 43 Female 18 arm 1 left 

6 36 Male 13 leg 1 left 

 

Above knee amputation

Dangerous desires: fMRI patterns in subjects with BIID.

fMRI STUDY

Active Tasks

Movement

(Intentional Task)

Hands

Foots

Tactile Stimulation

(Non-Intentional Task)

Hands 

Foots

Discussion

•Reduction of the neurofunctional activations for the body segment seek

for amputation in both intentional and non intentional tasks, in comparison

with the non involved limbs (right foot and upper limbs).

� Reduction of motor and somatosensory cortical representations of

the involved limb.

•Smaller difference between motor and somatosensory activation for the

involved limb, with particular reference to the activity of the cerebellum, a

region previously associated with sensory consequences of actions

(Blakemore et al., 2001) and with motor awareness in anosognosic patients

(Gandola et al., under review).

� Failure to complete the normal sensorimotor loop typically

associated with the action that may contribute to the reduced motor

representation of the involved limb.

BIID

Body representation…………

………………….Emotion

GABRIELLA BOTTINI

g.bottini@unipv.it

Does body representation modulates emotion? 

Evidence from BIID

G. Bottini, P. Brugger & A. Sedda

Behavioral and physiological correlates of xenomelia. Gabriella Bottini, University of Milan
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BIID may be considered as a consequence of an emotional 

disorder. This hypothesis is supported by the recent evidence 

of an atypical morphological pattern of some regions in the 

brain including the insula

GABRIELLA BOTTINI

g.bottini@unipv.it

Behavioural correlates of BIID: Emotional aspects

The insula is largely involved in the attention to aversive emotions (Straube & Miltner, 2011)

and the processing of disgusting stimuli (Deen, Pitskel, & Pelphrey, 2011).

GABRIELLA BOTTINI

g.bottini@unipv.it

… Insula …

Behavioural correlates of BIID: Emotional aspects

Are body violations considered as disgustive?

(Rozin & Fallon, 1987; Rozin, Haidt, & Fincher, 2009)

GABRIELLA BOTTINI

g.bottini@unipv.it

DISGUST

Behavioural correlates of BIID: emotional aspects

Disgust is a primary emotion of defense. 

More recently it has been reinterpreted as a more multimodal construct. 

Poor hygiene, sexual inappropriate acts, death and violation of the ideal body “envelope” 

or exterior form are now considered additional domains inducing disgust. 

Is there a difference between BIID subjects and other people in that they might not 

consider as an unacceptable violation of the ideal body “envelope” the amputation of one’s 

own intact limb? 

If this is the case

No disgust when imaging/considering the amputation of their own extraneous limb. 

GABRIELLA BOTTINI

g.bottini@unipv.it

DISGUST

Behavioural correlates of BIID: emotional aspects 

Two Hypotheses:

1) BIID subjects may manifest a general impairment of emotional processing

2) If BIID subjects have a specific disorder of the body representation for unknown reasons

atypically represented in their brain, they should manifest with a selective emotional

impairment associated with their body image despite a general intact emotional functioning.

GABRIELLA BOTTINI

g.bottini@unipv.it

DISGUST

Behavioural correlates of BIID: emotional aspects 

a) FER task

images taken from the Ekman and Friesen series

(Ekman & Friesen, 1976)

20 trials (4 displays x 5 emotions [fear, sadness,

disgust, happiness and anger]).

Facial emotions depicted at 25% and 50% of

intensity, more sensitive than full intensity

displays (Sedda et al. 2013).

b) Disgusting Images Rating Task

Rating of the image valence: from 1 (not at all disgusting) to 7

(completely disgusting).

36 pictures (sources: International Affective Pictures System (IAPS)

(Lang et al. 2008), Internet)

12 images for the core disgust, 12 for the additional domains (Rozin

et al. 2009).

12 control images (happiness, fear, anger and sadness).

GABRIELLA BOTTINI

g.bottini@unipv.it

DISGUST

Behavioural correlates of BIID: emotional aspects

Hypotheses:

1)BIID subjects may manifest a general pathological emotional processing when explored

with specific tests.

2) On the other hand if BIID derives from a more specific disorder concerning the body

representation for some reasons atypically represented in their brain, they should manifest

with a selective emotional impairment related to this cognitive aspect despite a general

intact emotional functioning while exploring other components.

Behavioral and physiological correlates of xenomelia. Gabriella Bottini, University of Milan
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GABRIELLA BOTTINI

g.bottini@unipv.it

DISGUST

Behavioural correlates of BIID: emotional aspects

CONCLUSIONS

Preliminary results suggesting that exploring emotions may help to

discriminate true (body part related?) BIID from other more general

psychiatric conditions, or even to distinguish different forms of BIID.

BIID could impair normal emotional processing, possibly in association

with a dysfunction of the insula.

Further studies are needed to understand whether these differences are due

to nature or nurture.

BIID RESEARCH GROUP PAVIA MILANO

E. Paulesu

G. Bottini

D. Romano

L. Zapparoli

A. Sedda

P. Invernizzi

M. Gandola
D. Ovadia

Behavioral and physiological correlates of xenomelia. Gabriella Bottini, University of Milan
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The desire for healthy limb 
amputation  

– 
Structural and functional brain 

correlates of xenomelia 

Jürgen Hänggi, Ph.D. 

Division Neuropsychology, Institute of Psychology 

Overview 
•  The finding by McGeoch and colleagues 
•  Hypotheses: Brain features investigated & regions of interest 

•  Methods: Magnetic resonance imaging 
•  Surface-based morphometry 
•  Diffusion tensor imaging & fibre tractography 

•  Resting state functional magnetic resonance imaging 

•  Results 
•  Cortical thickness & surface area 
•  Structural connectivity 

•  Functional connectivity  

•  Discussion 

•  Conclusions 
•  Outlook 
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The finding by McGeoch and colleagues 
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McGeoch et al., 2011, 
J. Neurol., Neurosurg. 

& Psychiatry 

Average MEG 
activation 40-140 

ms after tactile 
stimulation of the 

right foot (red-
yellow) 

Superior parietal 
lobule (SPL): blue 

outline 

Zurich Xenomelia Conference, March 14-15, 2013 

Subject with 
xenomelia 

Healthy control 
subject 
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Hypotheses: Brain features investigated 

Zurich Xenomelia Conference, March 14-15, 2013 

Cortical grey matter anatomy 
•  Cortical thickness 

•  Cortical surface area 

Subcortical white matter anatomy 

•  Fractional anisotropy of specific fibre bundles 

Cortical grey matter physiology 
•  BOLD signal fluctuations between specific brain areas 

These brain features were investigated with structural and functional magnetic 
resonance imaging (MRI) 

Division Neuropsychology, Institute of Psychology 
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Hypotheses: Regions of interest 

http://classconnection.s3.amazonaws.com/917/flashcards/770260/
png/homunculus.png 

Parietal regions 
•  Right superior parietal lobule (SPL,  

 and right inferior parietal lobule (IPL,  

 (integration of body parts, body image / scheme / matrix)  
•  Right secondary somatosensory cortex  

(SII, representation of left leg)  
•  Right primary somatosensory cortex  

 (SI, representation of left leg) 
Insular regions 

•  Posterior insular cortex (PIC, 
 RHI, somatosensory-visceral interface) 

•  Anterior insular cortex (AIC,  

 RHI, interoceptive awareness) 
Zurich Xenomelia Conference, March 14-15, 2013 
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Hypotheses: Regions of interest (right hemisphere) 
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Hilti & Hänggi et al., 
2012, Brain 

Zurich Xenomelia Conference, March 14-15, 2013 

Structural brain correlates of xenomelia. Jürgen Hänggi, University of Zurich
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Methods: Subjects 
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Hilti & Hänggi et al., 2012, Brain 

Zurich Xenomelia Conference, March 14-15, 2013 

Division Neuropsychology, Institute of Psychology 

Methods: Surface-based morphometry 
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T1-weighted MRI image White matter surface 

Grey matter surface 

Surface 
reconstruction 

3 Tesla MRI scanner 

Zurich Xenomelia Conference, March 14-15, 2013 

http://de.wikipedia.org/wiki/Magnetresonanztomographie 
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Methods: Surface-based morphometry 
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Grey matter surface 

Tesselated 2D grey matter surface  
comprised of vertices and triangles 

Zurich Xenomelia Conference, March 14-15, 2013 

Douglas N. Greve: FSL-FreeSurfer Course, Siena 2006 

Chung et al., 2003, NeuroImage 
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Methods: Diffusion tensor imaging 
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Isotropic diffusion 

Anisotropic diffusion 

Diffusion tensor 

Fractional  
anisotropy map 

Zurich Xenomelia Conference, March 14-15, 2013 

White matter fibres 

Figures adopted from  
Thomas Loenneker 

Leemans, 2006, PhD thesis 

Leemans, 2006, PhD thesis 

Mori & Zhang, 2006, Neuron 
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Methods: Fibre tractography 

24.03.2013 Page 11 

3D  
diffusion  
tensor  
map 

Corticospinal tract Cingulum  
Inferior-fronto-occipital fasciculus 

Zurich Xenomelia Conference, March 14-15, 2013 

Mori & Zhang, 2006, Neuron 
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Methods: Resting state fMRI 
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A: Regions classically deactivated during cognitive 
tasks. 

B: Time course of the green-blue regions indicated 
by the yellow and orange arrow. 

C: Time course of the yellow-red regions during rest 
(classical default mode network). 

Zurich Xenomelia Conference, March 14-15, 2013 
Raichle, 2009, J. Neurosci. 

http://www.posterlounge.de/mittagsrast-pr127604.html 

Structural brain correlates of xenomelia. Jürgen Hänggi, University of Zurich
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Results: Psychiatric assessment 
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Hilti & Hänggi et al., 2013, Brain 

Zurich Xenomelia Conference, March 14-15, 2013 

•  No evidence of a psychotic disorder. 
•  No difference in body dysmorphic or obsessive-compulsive disorder, 

schizotypal personality, depression and anxiety, and measures 
related to gender role. 

•  Four participants had a mood disorder exclusively ascribed to 
xenomelia. 

•  Tendency to be more impulsive (p = 0.07). 
•  Tendency to score higher on inventories assessing borderline (p = 

0.07) and dissociative symptoms (p = 0.08). 
•  However, these tendencies disappeared when excluding items asking 

for the rater‘s dissatisfaction with the own body or parts of it. 
•  But: subjects with xenomelia frequently report erotic and / or sexual 

arrousal elicited by seeing real amputees and / or by the desire / 
imagination for own limb amputation. 

Division Neuropsychology, Institute of Psychology 

Results: Cortical thickness & surface area 
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Hilti & Hänggi et al., 
2013, Brain 

Zurich Xenomelia Conference, March 14-15, 2013 
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Results: Cortical surface area & amputation desire 
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Hilti & Hänggi et al., 
2013, Brain 

Zurich Xenomelia Conference, March 14-15, 2013 

r = -0.67 
p = 0.02 
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Results: Structural connectivity – fibre tract animation 
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Connection between right SII and right SPL 

Blue: seed and target region 
Red-yellow: fibre tract reconstructed by probabilistic tractography 

Vitacco & Hänggi et al., 
in preparation 

Zurich Xenomelia Conference, March 14-15, 2013 
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Results: Structural connectivity 
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Vitacco & Hänggi  
et al., in preparation 

Zurich Xenomelia Conference, March 14-15, 2013 
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Results: Structural connectivity & amputation desire 
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Vitacco & Hänggi  
et al., in preparation 

Zurich Xenomelia Conference, March 14-15, 2013 

Structural brain correlates of xenomelia. Jürgen Hänggi, University of Zurich
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Results: Functional connectivity in the resting state 
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Vitacco & Hänggi et al., 
in preparation 

Zurich Xenomelia Conference, March 14-15, 2013 

Right hemispheric 
ROIs 

Left hemispheric 
ROIs 

Center of ROIs 
derived from the 
SBM analysis 

Diameter of the 
ROIs = 6 mm 

Division Neuropsychology, Institute of Psychology 

Results: Functional connectivity in the resting state 
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Vitacco & Hänggi 
 et al., in preparation 

Zurich Xenomelia Conference, March 14-15, 2013 

Does increased 
functional 

connectivity is 
a sign of neural 
compensation? 

Division Neuropsychology, Institute of Psychology 

Discussion: Summary of findings 
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Reduced cortical thickness or surface area in right superior parietal lobule 
(SPL), inferior parietal lobule (IPL), primary and secondary somatosensory 
cortex (SI, SII), anterior insular cortex (AIC). 

Surface area in the right IPL negatively correlated with the strength of the 
amputation desire. 

Reduced structural integrity of the connection between right SPL and right SII, 
but not between the other connections. 

Negative correlation between the connection‘s structural integrity and the 
strength of the amputation desire. 

Increased functional connectivity between right SPL and right SII, but not 
between the other connections. 

Division Neuropsychology, Institute of Psychology 

Discussion: Body image / scheme / matrix 
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Moseley et al., 2012, 
Neurosci. & Biobehav. 

Rev.  

Grey shaded 
areas (1-3) are 
involved in the 
rubber hand 
illusion (RHI) 

Division Neuropsychology, Institute of Psychology 

Discussion: Right parietal cortex 

24.03.2013 Page 23 

Anomalies in bodily experience / ownership / awareness associated with right 
parietal cortex damage 

•  (Hemi)asomatognosia (Feinberg et al., 2010, J. Neurol. Neurosurg. Psychiatry). 

•  Somatoparaphrenia (Vallar & Ronchi 2009, Exp. Brain Res.). 

•  Anarchic limb syndrome (alien hand syndrome) (Marchetti & Della Sala 1998, Cogn. 
Neuropsychiatry). 

•  Misoplegia (Loetscher et al., 2006, J. Neurol. Neurosurg. Psychiatry). 

•  Neglect (Committeri et al., 2007, Brain). 

•  Anorexia nervosa (Pietrini et al., 2011, Eur. Psychiatry). 

•  Asymbolia for pain (Berthier et al., 1987, Cortex). 

•  Ghostly companion (Brugger et al., 1996, Neuropsychiatry Neuropsychol. Behav. Neurol.). 

•  Illusory reduplication („Doppelgänger“) (Brugger et al., 2007, Cogn. Neuropsychiatry). 

•  Xenomelia (First, 2005, Psychol. Med.; McGeoch et al., 2011, J. Neurol. Neurosurg. Psychiatry; Hilti & 
Hänggi et al., 2013, Brain; Vitacco & Hänggi et al., in preparation). 

Zurich Xenomelia Conference, March 14-15, 2013 
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Conclusions 
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Xenomelia is associated with altered cortical features in a network of brain regions 
involved in the representation of single body parts and in the reconstruction 
and maintenance of a coherent body image / scheme / matrix.  

Alterations in this network might result in a deficient representation of the leg and / 
or reconstruction of the body image / scheme / matrix and could be associated 
with disturbed corporal awareness. 

Disturbed or even absent corporal awareness of a particular limb might result in 
the desire for limb amputation.  

Therefore, xenomelia could be considered as a neurological condition and should 
be implemented in the ICD and DSM manuals. 

Therapeutically alternative approaches other than amputation have to be explored 
in order to induce structural and functional neuroplastic changes within these 
areas. 

Whether altered brain structure and / or function in xenomelia are rather the cause 
of this disorder or the consequence of the longstanding and pervasive desire 
for limb amputation remains to be shown. 

Zurich Xenomelia Conference, March 14-15, 2013 

Structural brain correlates of xenomelia. Jürgen Hänggi, University of Zurich
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Outlook: Future directions of investigation 
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Subcortical structures 
•  Sensorymotor part of putamen & caudate ncl. & somatosensory nuclei of thalamus. 

•  Preliminary evidence for reduced grey matter density in the „putaminal homunculus“ in 
xenomelia. 

Further regions of the body image / scheme / matrix 
•  Premotor cortex, fronal operculum & brainstem? 

Disturbed erotic / sexuality in xenomelia? 

•  Does neighbourhood of SI leg & genital representation account for this phenomenon? 
Therapeutical approaches 

•  Trancranial magnetic stimulation (TMS) & transcranial dirrect current stimulation (tDCS). 
•  Constraint induced movement therapy (CIMT). 

•  Physical training of affected limbs. 
Xenomelia versus Paralysation? Common and / or differential neural correlates? 

Division Neuropsychology, Institute of Psychology 
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

Peter Brugger, Neuropsychologie

Universitätsspital Zürich

Vorbemerkungen zum Podiumsgespräch über Xenomelie
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Körper, Selbst und Identität aus
neuropsychologischer Sicht
Vorbemerkungen zum Podiumsgespräch über Xenomelie
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

Motorischer
Homunkulus

Sensorischer
Homunkulus

Nicht ein Homunkulus
(nicht eine Feminkula…),
sondern viele Homun-
kuli / Feminkulae !

Körper im Gehirn keine
1:1 – Abbildung !

Körper im Gehirn poly-
sensorisch repräsentiert
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Körper, Selbst und Identität aus
neuropsychologischer Sicht
Körperliches Selbst und Körper dissoziierbar !

Gummihand-
Illusion
Botvinick & Cohen (1998)
Nature 391

Phantomarm
durch Druckmanchette

Experimentelle
Out-of-body
Erfahrung

(Lenggenhager et al.,
2007; Science) 
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

Identität definiert sich durch
Vergleich mit anderen

Ich bin Schweizer

Ich stimme liberal

Ich bin ein Mann

Ich fühle mich in meinem Körper zuhause
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

behindert?

behindert?

«körper-
lich hoch-
begabt»?

Körper, Selbst und Identität aus neuropsychologischer Sicht. Peter Brugger, UniversitätsSpital Zürich



2

24.03.2013 Seite 6

Körper, Selbst und Identität aus
neuropsychologischer Sicht

behindert?

behindert?

24.03.2013 Seite 7

Körper, Selbst und Identität aus
neuropsychologischer Sicht

Übermenschliche Leistungen trotz
«Behinderung»: human enhancement
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

Überwindung von «Behinderung»
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

Überwindung von «Behinderung» und Überwindung des
Menschseins:  human enhancement
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

XENOMELIE:
Wunsch nach
Amputation einer
funktionstüchtigen
Gliedmasse (Wunsch
nach einer Behinderung)

Identitäts-Störung?
«Body Integrity Identity Disorder»,
BIID, Körperintegritäts-Störung

Jenny Davis
University of Texas

Internet-induziertes
abnormes Verhalten?
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

Körper-Störung? XENOMELIE:
Wunsch nach
Amputation einer
funktionstüchtigen
Gliedmasse (Wunsch
nach einer Behinderung)

Körper, Selbst und Identität aus neuropsychologischer Sicht. Peter Brugger, UniversitätsSpital Zürich
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Körper, Selbst und Identität aus
neuropsychologischer Sicht
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Körper, Selbst und Identität aus
neuropsychologischer Sicht

Sich nicht in Identitäten einfühlen können, die von
der eigenen abweichen, ist eine Art Behinderung
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Xenomelie: jenseits des Einfühlbaren?

Stehen zwei Zen-Mönche auf einer Brücke und schauen
ins Wasser.

Erster: «Schau, wie die Fische fröhlich sind, wie sie so
hin und her schwimmen!»

Zweiter: «Dummkopf! Wie willst du wissen, ob die
fröhlich sind, du kannst dich doch nicht in diese
Wesen einfühlen, bist ja schliesslich kein Fisch!»

Erster: «Selber Dummkopf! Wie willst du wissen, dass ich
mich nicht in einen Fisch einfühlen kann, du bist ja
schliesslich nicht ich!»

Körper, Selbst und Identität aus neuropsychologischer Sicht. Peter Brugger, UniversitätsSpital Zürich
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Ethical Aspects 
of Body Modifications
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1. Conceptualizing body modifications in the 
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Conceptualizing Body Modifications

Institute of Biomedical Ethics
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1) Metabolism-caused changes of body composition: Biological 
bodies are in constant material flux with the environment, exchanging 
the physical stuff bodies are made off despite “form invariance”.

What is not a body modification (for our purpose)?

2) Body changes through ageing: All (biological) bodies underlie 
changes due to processes of growth and ageing (this may trigger 
body modifications).

3) Body changes induced by natural causes: Variability in biological 
body forms can result from aberrations in embryogenesis or through 
infections, accidents etc.

→ Criterion of physical manifestation

→ Criterion of time scale

→ Criterion of intentionality

Institute of Biomedical Ethics
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1) Physical manifestation: There is a continuum of perceivable body 
modifications from very subtle changes that only experts may see to 
major changes in appearance – where to draw the line (e.g. 
shaving)? And there are ways to hide changes (e.g.: toupee).

Ambiguities in the criteria

2) Time scale: Although we may be able to identify the approrpiate time 
scale on the physical level, time scales also matter on the physical 
and social components of body modifications (see later).

3) Intentionality: Intentionality may be indirectly involved in causing 
body modifications (e.g. negligence, risk-taking). And it may underlie 
processes (e.g. diet decisions) that could lead to body modifications.

Institute of Biomedical Ethics
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Bio-psycho-social view of body modifications

B1 B2

M1 M2

S1 S2

fB

fM

fS

rBM

rIS

I1 I2

K1 K2

Ethical aspects of body modifications. Markus Christen, University of Zurich
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B2 = fB(B1(M,S,rBM,rIS,K))

M2 = fm(M1(B,S,rBM,rIS,K))

S2 = fS(S1(B,M,rBM,rIS,K))

… and various sequences of transformations are possible that are 
related to different types of uncertainties.

“Modification functions” are interdependent…
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“Cosmetic surgery”: fB  fM  fS

B1 B2

M1 M2

S1 S2

fM

fS

rBM

K1
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“Teenage Tattoos”: fB  fS fM

B1 B2

M1 M2

S1 S2

fM

fS

rIS
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“Living liver donation for your child”: fS  fM  fB

B1 B2

M1 M2

S1 S2

fB

rBM

rIS
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“Converting to Judaism”: fS fB  fM

B1 B2

M1 M2

S1 S2

fB

rBM

rIS
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“Breast/ovary ablation in HBC”: fM  fB  fS

B1 B2

M1 M2

S1 S2

fB

rBM

rIS

Ethical aspects of body modifications. Markus Christen, University of Zurich
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“Joining the Yakuza”: fM  fS  fB

B1 B2

M1 M2

S1 S2

fM

fS

rIS
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And what about xenomelia…?

B1 B2

M1 M2

S1 S2

fB

fM

fS

rBM

rIS

K1

Is the changed (simulated) 
M2-state initiating the body 
transformation?

Is the fact of joining the 
BIID community (internet) 
the first step to get clear 
that M2 is “legitimate”?

Is the detectable “brain 
state” an “anticipated” 
body modification?
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An empirical-normative space of (un-)certainty
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The empirical dimension

This dimension relates to the uncertainties with respect to cause-effect relations:

- What is the genesis of state X?
- What is influencing X, and how?
- When we change X, what will happen to factors that are associated with X?

Social factors (broad understanding, i.e. K) modulate this dimension, namely in 
biasing which are acceptable framings of a problem (e.g. as a brain disease or as 
a psychiatric disease), where we should look for solutions, for what solution 
strategies we invest money (investment decision create acceptability biases), etc.

Institute of Biomedical Ethics
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The normative dimension

This dimension relates to the uncertainties with respect to justifications:

- Which values play a role in justifications for a body modification M?
- How are they prioritized?
- Is a subject wanting M legitimated to rely on those values?
- What does the value really mean in this particular context of M?

Social factors (broad understanding, i.e. K) modulate this dimension, namely in 
biasing the weight and interpretation of values (e.g.: status of autonomy in 
Western societies).
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Setting up the empirical-normative space

Empirical dimension (increasing certainty)
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High goal certainty
High action certainty

High goal certainty
Low action certainty

Low goal certainty
Low action certainty

Low goal certainty
High action certainty

Insecurity

Stable dominanceUnstable dominance

“Optionalism”

Ethical aspects of body modifications. Markus Christen, University of Zurich
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Social modulation – the example circumcision (UK)

Empirical dimension (increasing certainty)
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Localizing xenomelia

Empirical dimension (increasing certainty)
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- Autonomy capability missing 
for person requesting M

- M is clearly a harm
- Use alternatives to improve 

beneficience
- Community has to pay.
(empirical: unknown type of 
“madness”)

- M results from an 
autonomous decision

- M is not a harm for the person
- Alternatives do not work
- Costs are negligible as 

person is willing to adapt
(empirical: analogy to GID)

This situation itself creates ethical problems:
- Surgery in illegal “underground”
- Bias for “positivism”
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Practical Challenges of a Surgical Therapy
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Becoming dependent

B1 B2

M1 M2

S1 S2

Becoming dependent will 
also affect the close 
relations of the person 
requesting M, i.e. they 
have to be included into 
the decision making.

Although the general costs 
of the intervention may be 
negligible due to low case 
numbers, cost sharing will 
have to be discussed. 

The degree of preparation 
for future disability may be 
a criterion for eligibility.

Institute of Biomedical Ethics
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Lack of satisfaction

B1 B2

M1 M2

S1 S2

rBM

rIS

“Stop-points” will have to 
be defined for the case of 
wishes for cumulative 
amputations

The amount of surgical 
amputation may be subject 
of “negotiation” (e.g. staged 
surgery).

One may have to include a 
“non regress” clause for the 
case that an amputation is 
regretted.

Institute of Biomedical Ethics
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Awareness for cultural effects

B1 B2

M1 M2

S1 S2

rBM

rIS

One may think of a “code 
of communication” with 
respect of “advertising” 
being a “BIID person”.

Vulnerability of psychotic 
persons searching for “new 
identities” have to be taken 
into account.

And what about cultures that 
will (due to lower weight of 
autonomy) newer accept 
surgical interventions 
(surgery as human right vs. 
symptom of decadence)?

Ethical aspects of body modifications. Markus Christen, University of Zurich
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Remind ambivalences with respect to autonomy

B1 B2

M1 M2

S1 S2

rBM

rIS A bio-psycho-social model 
of xenomelia may involve 
responsibilities for involved 
persons (e.g., parents).

A “neural understanding” 
possibly leading to new 
therapies aggravates the 
problem of autonomy.

This also concerns the 
researchers: they should 
be aware of the complex 
feedback effects among 
the involved levels.

Institute of Biomedical Ethics
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Research on xenomelia

B1 B2

M1 M2

S1 S2

fB

fM

fS

rBM

rIS

K1

However, this “back door” 
(for ethicists) may have 
unwanted side effects: 
hindering innovations in 
medicine by “ethical over-
regulation”.

The still low degree of 
empirical knowledge may 
require a duty for xenomelia
patients: to participate in 
research.

And we will have (again) a 
conflict with respect to 
autonomy.

Institute of Biomedical Ethics
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Thank you!

University of
Notre Dame

Psychology Department

Ethical aspects of body modifications. Markus Christen, University of Zurich
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Xenomelia left behind:  
How amputation changed the life 

of “successful wannabes” 

Erich Kasten & Sarah Noll 
Frederike Spithaler & Rachelle Esterhazy 

In 2008 in an online questionnaire about disturbances of body 
representation, we asked 670 randomized chosen subjects. 

Only one reported the typical symptoms of BIID.  

Frequency ? 

Erich Kasten & Dorotheé Neff 

& 

CASE: “A 48 year old male patient (Mr. R.) seeks professional advice, explaining that the 
reason for his approach is his wish for an amputation of his left leg, about 25 centimetres 
above his knee. He himself can’t explain this “crazy idea” and is concerned about why he 
is contemplating it. Since childhood he has been experiencing the feeling that his left leg 
does not belong to his body. Yet this body part is fully functional; Mr. R. goes jogging, 
rides by bicycle and does other exercises. He explains that, when asked to concentrate on 
his left leg, he can feel exactly where the site of his amputation should be. Mr. R. has the 
wish for an amputation in order to match his ideal conception with his body. Mr. R. 
completed his degree at University and works in a leading position in his office. He is in a 
homosexual relationship and with no children. Yet he demanded, his relationship has 
nothing to do with his wish for an amputation. He further reports that he finds amputees, 
arm and leg stumps erotic. Occasionally he also searches for pictures of amputees in the 
internet. At home, he sometimes hobbles on crutches, in order to experience the feeling of a 
leg amputation. When asked about the disadvantages of a leg amputation, Mr. R. explains 
that he has been thinking about the pros and cons of such an amputation for years. These 
thoughts are also the reason why Mr. R. has never desired an amputation until today. 
However, at the moment Mr. R.´s wish for an amputation is so great, that he is on the verge 
of booking a trip to Asia, where he has the address of a hospital, in which doctors carry out 
such surgeries for cash. Before he takes such a serious decision, Mr. R. would like to know 
your opinion and to discuss treatment possibilities.” 

ICD-Classification ? “What is the name of this type of disorder?“ 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen
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“Would you try to convince the patient to go voluntarily to a 
mental or psychosomatic institution?” 

“Would you contact the medical officer to affect the 
hospitalisation of the patient in a mental institution in order 

to ensure the self protection of this patient?”  

Medical treatment: 2/3 not necassary 

None 

Anti- 
Depressiva 

other 

“Suppose the patient was under psychotherapy and medical 
treatment. The wish for an amputation continues to exist after 6 
months with undiminished strength. Apart from that, the patient 
appears normal, goes to work, exercises his/ her duties and lives 
life to the full. Could you imagine supporting the patients wish for 
an amputation of one of his legs with a psychological or medical 
opinion?”. 

How satisfied are successful 
wannebes? 

Currently there is a livid discussion, whether amputations in 
BIID should be done legally under strict conditions. 
 

The decision to solve this question can only be made by 
examinations of persons who achieved the desired 
handicap.  
 

In the here presented study we analyzed the consequences 
of an actual realization of the desired impairment in a larger 
group.  
 

Main task of our work was to solve the question how 
changed the symptoms short after an operation, last these 
feelings for years or do the subjects then want further 
operations? 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen
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With 83 questions we asked for sociodemographic data, 
motives for amputation, kind of disability, feelings before and 
after the operation, restrictions in activities of daily living, 
phantom feelings and dreams. 

We	   inves(gated	   the	   reliability	   of	   our	   test	  with	   the	   correla(on	  of	   some	  
similar	  ques(on,	  which	  appeared	  on	  different	  pages	  of	  the	  ques(onnaire:	  
The	  correla(on	  were	  between	  r	  =	  -‐0.51	  and	  r	  =	  -‐0.45	  (p<0.05).	  	  
Inner	  con.ngency	  for	  the	  parts	  of	  ques(ons	  about	  	  
(1) feelings	  before	  the	  opera(on	  were	  Cronbach’s	  Alpha	  =	  0.94;	  	  
(2)	  private,	  occupa(onal,	  health	  and	  sexual	  situa(on	  before	  surgery	  0.76;	  	  	  
(3)	  for	  feelings	  aOer	  the	  opera(on	  α	  =	  0.82;	  	  
(4)	   for	   private,	   occupa(onal,	   health	   and	   sexual	   situa(on	   aOer	   the	  
opera(on	  α	  =	  0.47;	  	  
(5)	  for	  sa(sfac(on	  with	  the	  new	  body	  α	  =	  0.80;	  and	  	  
(6)	  for	  phantom	  limb	  pain/feelings	  was	  Cronbach’s	  Alpha	  =	  0.68.	  	  
	  

Therefore	  in	  our	  mind	  the	  ques(onnaire	  had	  a	  sufficient	  reliability.	   

Sample:  
21 participants send back the survey.  
18 men (85.7%) and 3 woman (14.3%).  
 

Average age was 53.5 years (27 – 73 y., SD ± 12.8 y.).  
 

76.2% were heterosexual, 9.5% homosexual and 14.3% bisexual.  
 

Most had a high education degree and was working in occupations with 
high responsibility.  
 

52.4% were married, 23.8% lived in a relationship,  
14.3% were single, and 9.5% were divorced.  
 

Fifteen persons (71.4%) had children. 

male 

fem
ale 

heterosex. 

homosex. 

bisexual 

No.	   Age	   Gender	   Handicap	   Year of 
operation	  

Operation 
from…	  

1	   57	   Male	   (incomplete) palsy T5/6, leg orthotics (long lasting 
wearing leg splints without possibility to move)	  

2010	   ---	  

2	   48	   Male	   High incomplete paraplegia	   2009	   ---	  
3	   59	   Male	   Left above the knee amputation (LAK)	   2001	   Self-induced	  
4	   68	   Male	   Left above the knee amputation (LAK)	   2008	   physician	  
5	   37	   Male	   Acampsia of the right knee by operation	   2009	   physician	  
6	   65	   Male	   Right above the knee amputation (RAK)	   1998	   physician	  
7	   47	   Male	   Left above the knee amputation (LAK)	   2010	   physician	  
8	   67	   Male	   Left below the knee amputation (LBK)	   2009	   physician	  
9	   73	   Male	   Right above the knee amputation (RAK)	   2009	   physician	  

10	   63	   Male	   Left above the knee (LAK) +amputation of the left 
half forefinger	  

2000	  
2004	  

physician	  

11	   46	   Female	   Right above the knee amputation (RAK)	   2003	   self-induced	  
12	   52	   Male	   Left above the knee (LAK), Right above the knee 

amputation (RAK)	  
1997	   self-induced	  

13	   59	   Male	   Left above the knee amputation (LAK)	   1999	   self-induced	  
14	   38	   Male	   Right above the knee amputation (RAK)	   2001	   self-induced	  
15	   68	   Male	   Left above the knee amputation (LAK)	   2009	   physician	  
16	   m.d.	   Male	   Left above the knee amputation (LAK)	   2005	   ---	  
17	   41	   Male	   Double above the knee (DAK) + right below the 

elbow amputation (RBE)	  
m.d.	   friend	  

18	   27	   Male	   Double above the knee amputation (DAK)	   2008	   friend	  
19 
20 
21	  

67 
43 
46	  

Male 
Female 
Female	  

Loss of teeth & amputation of both feet 
Left below the elbow amputation (LBE) 
Double above the knee amputation (DAK)	  

2007 
2012 
2010	  

Physician 
Physician 
self-induced 
	  

Is Xenomelia a  
body dismorphic disturbance? 

Theory is that BIID should be distinguished 
from Body Dysmorphic Disorder, because in 
BIID the subject don’t see the concerned limb 
as ugly, they just have the feeling it is not truly 
belonging to their body 

Very unaesthetic/ very aesthetic:   - 6.7 ± 25.0 

Very disgusting/ very beautiful:   - 8.6 ± 28.5 

Very soulless / very soulful:    -13.5 ± 28.9 

Not belonging / very belonging to me:  -24.8 ± 35.2 

 

On a scale -50 bis +50 this was estimated as: 

-50       -40       -30       -20       -10        0        +10       +20       +30        +40       +50 

How much differed the body part you had 
amputated from the remnant of your body 

Take care: Missing control of BDD patients! 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen
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Mo.ves	  for	  the	  desire	  for	  amputa.on	  

Typical,	  but	  oOen	  cloudy	  answers	  were:	   
1. Childhood 
“When I was a child I happened to know a man with left arm amputation, his stump 
fascinated me.”;  
“Since very young age I knew that my right leg is not belonging to me and I want to get rid 
of it at all costs.” 
“When I was a little boy, I had the feeling it’s better to live without legs. It was pure fun for 
me to slide on the floor and not to use my legs.” 
 
2. Self-perception 
“It supports my identity, I recognized myself even before the operation as a handicapped 
man. It’s the picture I’ve of myself.”;  
“Sometimes I felt envious, when I saw amputees; found it fascinating to be this way. There 
are no concrete reasons, I searched for them, but with time going on I found out that I’m 
liking myself only as an amputee.” 
 
3. Otherness 
“To raise my inner body feelings, to step out of the bondages of a schematic life with always 
the same cycles. I perceived my legs as of no relevance.”;  
“The otherness always fascinated me.”. 

Emo(ons	  and	  thoughts	  before	  surgery	  

•  nervousness	  
•  uncertainty	  
•  in	  many	  cases	  -‐	  excitement	  
•  calm	  

Example: 
 
“My amputation was a scheduled surgical procedure, so I was already 
aware that my hopes for becoming an amputee were going to be realized. I 
had a strong sense of anticipation (week before Christmas sense) and a 
sense of how slow the time was passing until the actual day of surgery. That 
is, I had an impatience to get there now that the arrangements had all been 
made. I had a slight sense of uncertainty. I recognized that my desire to 
have an amputation was unusual and I had a bit of concern that I might be 
unhappy afterward. But I had reviewed all of this very thoroughly with my 
psychologist before the surgery and was pretty sure that I was doing the 
right thing.” 

Handicap achieved with…	  
 

•  deliberate (faked)  accident + hospital 
•  voluntary infection and waiting too long + hospital 
•  dry ice + hospital 
•  surgeon in a foreign country 
•  BIID-friendly surgeon in own country 
 

Example: 
“I was a hobby hunter and had a pellet-gun. With this I shot in my knee and said it 
was an accident. Then I called the ambulance und they drove me into the hospital. 
The knee was absolutely damaged  
and they amputated the leg above  
the knee.” 

Official explanations 
	  

1. Accident 
E.g.: “I said that due to inattention I’ve shot in my knee.” 
 
2. Infarktion, problem of blood circulation 
e.g.: “I developed a blister on my right foot during a long airplane trip and then 
developed a necrotizing fasciitis of the right leg up to my knee. Amputation was 
needed to treat the severe systemic toxicity.” 
 
3. Infection 
e.g.: “I was on the beach in my holidays in this  
country, and walked into a piece of glass.  
2 days later I’ve had a sepsis and the  
amputation was necessary.” 

•  directly	  aOer:	  
+	  	  happiness,	  contentment,	  
–  phantom	  limb	  feelings,	  pain	  
	  
“I	  woke	  up	  and	  the	  first	  thing	  I	  recognized	  was	  that	  BIID	  was	  
vanished.	  This	  was,	  for	  sure,	  the	  most	  overwhelming	  
feeling	  I	  ever	  had	  in	  my	  life.	  AAer	  forty	  years	  and	  more	  
with	  BIID	  –	  and	  suddenly	  it’s	  gone.”	  

	  

	  

Emotions and thoughts  
after surgery 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen
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Emo.ons	  and	  thoughts	  short	  a=er	  the	  opera.on	  
 
 

“Great relief I reached the goal. Pain played no role. To see the 
stump was pure happiness.” 
 

„When I awoke in the room, I felt relaxation and relief, lightness as 
never before. I had the feeling: ‘At last this is forever!’ I can’t stop to 
look at the leg. I felt light as a feather. I felt totally normal, as if it 
ever should have been this way.” 
 

“Excitement! At last freed; at last amputated; hope it will not stay 
as this swollen, thick stump. Thankfulness! No need to pretend any 
longer, to be an amputee at last. To walk on crutches in public. No 
need to be envious for other amputated people.” 
 

	  
•  one	  year	  aOer	  and	  today:	  

+	  	  ease	  of	  mind,	  confidence,	  possibility	  to	  aYend	  social	  living,	  
body	  is	  consistent	  with	  soul,	  	  

–  only	  regret	  -‐	  not	  to	  have	  it	  done	  earlier	  

	  

Emotions and thoughts  
1 year after surgery 

“I am happier than I ever was before. I am surprised how easy it 
is to be an amputee. I am surprised how little other people care 
that I am an amputee, or that I chose to be one. I no longer need 
to be doing something all the time to escape from my bad 
feelings about myself. I am confident that if anyone tries to abuse 
me again, I have the strength and courage to prevail. I no longer 
feel guilty or ashamed to be what I am.“ 
 

“Since eleven month I permanently live in a wheelchair. I’m 
experiencing everyday life,   free of burn-out or depression. I 
meet my friends without anxiety and I’m able to enjoy 
everyday occurrence. I got a new way to look of life which 
enriches me. The feeling: I’m arrived. “ 

 
“After more than 7 years as an LAK amputee, I’m still extremely 
happy and content with my amputation and my stump! I can’t 
imagine NOT being an amputee. I feel as though my body is now  
in tune with my mind! I do not regret my choice to get an 
amputation at all. Yes, there are times where it is and can be a 
challenge, it’s still better than all the suffering I lived through 
until I got my amputation. I love waking up and seeing my stump 
there. My stump is still very erotic and I do not suffer from any 
pain at all, including no phantom pains. “	  
 

Disadvantages due to the achieved handicap: 
 
•  can’t walk far without getting tired 
•  problems to walk on uneven terrain 
•  using crutches, “all hands full” 
•  problems with the prosthesis 
•  severe muscle cramps 
•  many dates with physicians 
•  living is more expensive 
•  need to fit house and car to the  
   handicap 
•  need double time to do things 
•  narrow borders of activities 
•  put on weight 
•  family suffers from amputation 
•  some people find the stump ugly 

“Everything needs more time and is more tiresome. I can’t do 
everything, what I’ve done before, especially (at least currently) 
mountain-walking, bicycle-riding, volleyball, and so on. In 
addition working in the garden is not as easy as before, e.g. to 
mow the lawn on a hill is impossible for me. All these things my 
woman has to do now. I must learn to walk with a prostheses, this 
was difficulty and tedious. Walking outside still needs (currently) 
absolute concentration and attention, especially when the ground 
makes it necessary and due to this I have problems to recognize the 
environment as good as earlier. Going on stairs is tiresome and my 
radius is restricted. I needed a lot of time for physiotherapy and 
walking-school. But all these disadvantages are stepping into the 
background in contrast to the advantages, what means I take them 
into account to have reached the great goal.” 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen
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Advantages 
 
1. Freedom 
I’m freed of BIID / The  compulsion is gone /  A heavy 
weight has fallen from me and I feel totally free  / I no 
longer suffer from the mental torture of BIID /  I don’t need 
to think about amputations any further / BIID does not 
dominate my thoughts.  
2. Improved body feelings 
I look at myself in the mirror and know the reflection of me 
with one leg is the way I was meant to be /  To be as I 
always wanted to be / Feeling of identity / I love my body. 
3. Secondary effects 
I can enjoy my life  /  I can live as I always wanted  /  More 
power / I’m just happy / Self-confidence grows /  It draws 
attention of the people. 

”My preoccupation with BII D  has been markedly 
resolved. While I am still interested in  amputation 
related issues, they don`t dominate my thoughts or 
distract me from other interests, obligation and the 
like. As a consequence I am much more content, 
much less irritable, much more productive 
professionally, and a much better member of my 
family. In addition, I really enjoy being an amputee. 
I enjoy the challenges of finding new ways to do 
things, to become stronger and more fit. I like crutch 
walking and using my prosthesis, I like my stump. 
Basically I am just much happier than ever before.” 

To whom did they tell the truth? 
 

16 (76.2%) of the participants stated  that they have told 
their families the true reasons.  
 

12 (57.1%) told their friends as well.  
 

Colleagues were rarely informed (6). before OP	  
(mean  ± SD)	  

after OP	  
(mean  ± SD)	  

Wilcoxon-
Test	  

gen. living situation	   -20.5 ± 24.4	   45.2 ± 7.5	   p<0.01 	  
job satisfaction	   20.5 ± 32.0	   39.5 ± 21.8	   p<0.01 	  
private life	   3.8 ± 27.8	   43.8 ± 8.7	   p<0.01 	  
health status	   20.0 ± 32.7	   42.4 ± 12.2	   p<0.05 	  
sex. satisfaction	   15.2 ± 25.2	   35.2 ± 22.5	   p<0.01 	  
body-identification	   -21.4 ± 29.0	   47.6 ± 5.4	   p<0.01 	  

Changes of satisfaction in activities of daily living before 
and after the achieved handicap on -50 to +50 scales. 

before OP	  
(mean  ± SD)	  

after OP	  
(mean  ± SD)	  

Wilcoxon
Test 	  

depression/happiness	   -16.5 ± 23.2	   41.0 ± 15.8	   p<0.01 	  
intro-/extraversion	   -7.0 ± 22.3	   24.3 ± 14.7	   p<0.01	  
anxiety/courage	   - 6.8 ± 16.4	   27.0 ± 17.5	   p<0.01 	  
nervous/calm	   -16.0 ± 20.4	   36.2 ± 16.3	   p<0.01 	  
aggressiv/peaceful	   -1.0 ± 26.5	   37.6 ± 17.5	   p<0.01	  
lethargic/enthusiastic	   - 6.5 ± 26.6	   36.0 ± 18.5	   p<0.01	  
wretched/self confident	   - 5.0 ± 24.1	   40.5 ± 15.3	   p<0.01	  

Changes of emotions before and after the achieved 
handicap on a -50 to +50 scale 

Disturbance	   b e f o r e 
operation	  
(mean ± SD) 
	  

a f t e r 
operation	  
( m e a n ± 
SD)	  

two-tailed 
Wilcoxon-Test	  

anxiety	   23.5 ± 26.0	   3.8 ± 9.2	   p<.010	  
depression	   41.0 ± 33.2	   2.4 ± 7.0	   p<.001	  
concentration deficits	   43.0 ± 31.1	   3.8 ± 8.1	   p<.001	  
sleep disorders	   29.0 ± 33.7	   2.4 ± 5.4	   p<.001	  
p s y c h o s o m a t i c 
disorders	  

17.5 ± 28.1	   1.0 ± 3.0	   p<.050	  

Extent of emotional and psychosomatic disorders 
before and after the operation on a 0 to 100 scale. 
 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen
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Previously, the effects of therapies was examined in 
some single case studies (Braam et al., 2006, 2009; Thiel 
et al., 2009).  
 
Most of the authors came to the conclusion that 
these treatments helped the patients to live with their 
strange urge, but in nearly all cases the desire doesn’t 
vanish entirely.  

Effects of Psychotherapy	   number  
(percent)	  

considerable	  decrease	  of	  BIID	  desire	   1 (6.3 %)	  

liYle	  decrease	  of	  BIID	  desire	   1 (6.3 %)	  

no	  influence	  on	  BIID	  desire	  	   9 (56.3 %)	  

liYle	  increase	  of	  BIID	  desire	   2 (12.5 %)	  

considerable	  increase	  of	  BIID	  desire	   3 (18.8 %)	  

à Take care: This is a selective group of patients, who decided for an 
amputation!.  

Effects of 
Psychopharmacons	  

number 
(percent)	  

considerable	  decrease	  of	  BIID	  desire	   0 (0.0 %)	  

liYle	  decrease	  of	  BIID	  desire	   0 (0.0 %)	  

no	  influence	  on	  BIID	  desire	  	   8 (72.7 %)	  

liYle	  increase	  of	  BIID	  desire	   1 (9.1%)	  

considerable	  increase	  of	  BIID	  desire	   2 (18.2 %)	  

Number (percent) 
of participants with	  

considerable decrease of desire	   0   (0.0 %)	  
little decrease of desire	   2 (15.4 %)	  
no influence on desire 	   4 (30.8 %)	  
little increase of  desire	   5  (38.5%)	  
considerable increase of desire	   2 (15.4 %)	  

Effect of relaxation 
techniques	  

A	  current	  explana(on	  for	  the	  cause	  of	  BIID	   is	  a	  dysfunc(on	  
of	  the	  parietal	  lobe,	  in	  which	  the	  body	  is	  represented	  (Brang	  
et	   al.,	   2008;	   Sedda,	   2011;	   Vitacco	   et	   al.,	   2009).	  
Ramachandran	  (2012)	  demanded	  that	  BIID-‐sufferers	  are	  the	  
opposite	  of	  people	  with	  amputa(ons	  due	  to	  accidents.	  The	  
laYer	   oOen	   have	   phantom	   limb	   feelings	   in	   the	   amputated	  
arm	  or	  leg,	  while	  in	  BIID	  the	  limb	  exists,	  but	  seems	  not	  to	  be	  
animated	  in	  higher	  brain	  structures,	  in	  which	  the	  borders	  of	  
the	   body	   are	   represented	   (Brugger,	   2011).	   In	   MRI-‐studies	  
McGeoch	   and	   co-‐authors	   (2011)	   found	   a	   missing	  
representa(on	   of	   the	   concerned	   limb	   in	   the	   upper	   part	   of	  
the	   parietal	   lobe.	   If	   this	   theory	   is	   right,	   amputated	   BIID	  
pa(ents	  should	  not	  have	  any	  phantom	  limb	  feelings.	  	  	   

Phantom-feelings in the non-existing limb: 

“Sometimes I feel a prickling in the ‘foot’. Then I ‘move’ the 
foot and it’s away. “ 
 

“Sometimes there are jimjams in my foot, but that’s not so 
worse.”  
 

“I have phantom sensations, but not as many as I once had. 
I miss them a lot as they really reminded me that I was  
an amputee and they felt really good. The sensations I have 
now, help me to bring my Phantom-Leg back to me. So, 
 I can still ‘feel’ my missing leg whenever I choose!” 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen
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Phantom sensations after the amputation:  
 

 
 

17 out of 18 of the participants 
(94.4%), who answered this 
question, stated to have 
phantom limb pain. The mean 
of frequency of phantom limb 
pain on a 0 to 100 scale was 
28.9 ± 30.7.  
 

17 out of 18 participants (94.4%) felt sensations in 
their phantom limbs. The mean of the frequency of 
these phantom feelings on a “not at all 0 – 100 very 
often” scale was 55.3 ± 36.8.  

 

In 10 participants (55.5%) these feelings began directly 
after the operation, in 3 (16.6%) some days later, in 1 
(5.5%) after some weeks, in 3 (16.6%) after some 
months and in 1 (5.5%) these feelings emerged after 
several years.  

This finding may contradict the theory of BIID as not 
embedded in the brain’s body-schema. 

The participants described these feelings as: itching 
(n=11), needles & pins (n=9), pressure (n=7), limb 
feels smaller than natural (n=3), longer (n=1), shorter 
(n=1), warmer (n=2), colder (n=1), and “others” (n=4). 

“Do you sometimes forget that your limb has been 
amputated?”  
 
Only three out of 19 patients never forgot to be 
handicapped.  
 
The mean of the other 16 was 65.0 ± 35.6, i.e. they tended 
often to forget they are disabled.  
 

ne
ve

r 

“Do you intuitively use it?”  
 
6 out of 16 persons (37.5%) never tried to use the non-
existing limb. The mean of the other nine (62.5%, one m.d.) 
was 34.4 ± 29.2, i.e. they tended rarely to use the 
amputated limb intuitively. 

never 

“I don’t actually know the reason for wanting to be 
an amputee, but my earliest memories are of dreams 
involving being legless, or involving severed legs.“ 
	  
In	   addi(on,	   if	   the	   limb	   is	   not	   represented	   in	   the	  
brain,	  one	  could	  await	  it	  may	  not	  longer	  occur	  in	  the	  
dreams	  aOer	  the	  surgery	  (Brugger,	  2008).	  Therefore,	  
we	  collected	  data	  of	  the	  percep(on	  of	  the	  own	  body	  
while	  dreaming. 

Dreams Did you ever dream of yourself as an amputee before 
the operation? 
   

 never:  2 (10.5%) 
1 or 2 dreams: 3 (15.8%) 
3 - 10 dreams: 4 (21.1%) 
  > 10 dreams:  10 (52.6%) 
 

>10 dreams 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen
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After the operation, do you dream of yourself still 
equipped with your old body or with your new 
(amputated) body? 
 

3 (15.8%) had mostly an intact body in their dreams 
12 (63.2%) felt in most dreams as an amputee  
In 3 (15.8%) both was about equally frequent 

amputee 

intact 

both 

Typical	  dreams:	  	  
“Mostly I dream of being in my body as it is now. Immediately after 
amputation, I often dreamed of still having two legs. Not as an 
important part of the dream, just as background.” 
“Amputation does not usually play a large part in any of my dreams. 
It just represents how I am. Sometimes, both before and after 
amputation, I dreamed of somehow running despite having one leg. 
When I woke from a dream of being an amputee, before amputation, 
I felt frustrated. Now I feel contented.” 
“Before my amputation I’ve had a dream in which I put on a leg-
prostheses. I felt exactly how my stump went into the shaft and how 
the shaft was narrow around the stump. Then in my dream I went 
with this prostheses without any difficulties. It was amazing, when I 
for the first time put on a real prosthesis, it was the same feeling as 
in my dream. In this moment this dream was present. I was able to 
walk with the prostheses without crutches unbelievable fast.” 

Conclusion  
of this study: 

 Amputation  
seems  to  be  the  

 

END 

 
 

… of  Xenomelia 

Xenomelia left behind: how amputation changed the life of «successful wannabes». 
Sarah Noll, University of Hildesheim & Erich Kasten, University of Göttingen



3/25/13	  

1	  

An	  integra*ve	  approach	  
to	  xenomelia:	  	  
respec*ng	  brain,	  mind	  
and	  society	  

	  
Bigna	  Lenggenhager	  
Kinder	  und	  Jugendpsychiatrie	  
Universitäre	  Psychiatrische	  Dienste	  	  Bern	  
	  

Barbara	  Licha	  

Zurich	  Xenomelia	  Conference	  14.&15.03.13	  

Aim	  

Society	  

Brain	   Mind	  

XENOMELIA	  

Psychology/Psychiatry	  Neuroscience	  

Social	  sciences	  

Aim	  

	  
	  
	  
•  Typical	  ques*ons	  of	  the	  different	  disciplines	  and	  its	  approach	  to	  solve	  

them	  (comparison	  with	  related	  subjects)	  

•  Strengths	  and	  weakness	  of	  the	  different	  disciplines.	  

•  Social	  neuroscience	  of	  xenomelia	  –	  a	  tenta*ve	  new	  approach	  

•  Open	  ques*ons,	  future	  research	  	  

	  
	  
	  
	  

Mind	  

Ques*ons	  
•  What	  are	  the	  clinical	  characterisKcs	  and	  co-‐morbidiKes	  of	  xenomelia?	  	  
•  EKology	  of	  xenomelia,	  how	  does	  it	  develop?	  	  
	  
Methods	  
•  Detailed	  phenomenology,	  quesKonnaires	  (e.g.	  First	  2004)	  
•  ClassificaKon,	  similariKes/disKncKon,	  overlap	  with	  other	  “mental”	  disorders	  (e.g.	  

gender	  idenKty	  disorder,	  paraphilia)	  

Possible	  therapy/treatment/interven*on	  
•  Psychotherapy	  
•  MedicaKon,	  psychotropic	  drugs	  	  

Limita*ons	  
•  E.g.	  clear	  delimitaKon	  of	  the	  area	  of	  desired	  amputaKon	  or	  laterality	  bias	  -‐	  neural	  

dysfuncKon	  
	  
	  

Brain	  

Ques*ons	  
•  Neural	  mechanisms	  underlying	  xenomelia	  
•  And	  more	  global:	  normal/abnormal	  body/self	  percepKon	  
	  
Methods	  
•  Imaging	  and	  morphological	  studies	  (McGeoch	  et	  al.	  2011,	  Oddo	  et	  al.	  2010,	  HilK	  et	  al.	  2013)	  

•  Comparison	  with	  neurological	  cases	  of	  similar	  phenomenology	  e.g.	  asomatognosia	  
(Dieguez	  et	  al.,	  2007),	  somatoparaphrenia	  (Vallar	  &	  Ronchi,	  2009),	  or	  misoplegia	  (Loetscher	  et	  al.,	  
2006)	  –	  compare	  talk	  Paul	  McGeoch	  

Possible	  therapy/treatment/interven*on	  
•  Brain	  sKmulaKon,	  vesKbular	  or	  mulKsensory	  sKmulaKon	  (e.g.	  Ramachandran	  &	  McGeoch	  

2007),	  virtual	  reality	  (cp.	  paraplegics)	  
•  Neurofeedback	  (rjMRI)	  

Limita*ons	  
•  Various	  clinical	  observaKon	  cannot	  (easily)	  be	  explained	  (e.g.	  switching	  of	  desire	  

from	  amputaKon	  from	  one	  leg	  to	  another	  (Kasten	  	  &	  SKrn	  2009,	  talk	  of	  Michael	  First))	  
	  

Social	  sciences	  

Ques*ons	  
•  Socio-‐cultural	  norm	  of	  bodily	  appearance	  	  
•  How	  does	  society/cultural	  norms	  shape	  xenomelia?	  (cp.	  e.g.	  anorexia,	  beauty	  

operaKons)	  
•  How	  should	  society	  deal	  with	  it	  -‐	  ethical	  concerns	  

Methods	  
•  InvesKgaKng	  behaviour	  in	  social	  media	  (Davis	  2012)	  
•  Cross-‐cultural	  studies	  
•  Ethical	  debates	  (e.g.	  Müller	  2009)	  

Possible	  therapy/treatment/interven*on	  
•  CounteracKng	  sKgmaKzaKon,	  awareness	  rising	  in	  society	  
•  Legal	  consequences	  
	  
Limita*ons	  	  
•  Xenomelia	  long	  before	  the	  Kme	  of	  social	  media	  
•  Biological	  aspects	  

An integrative approach to xenomelia: respecting brain, mind and society. Bigna Lenggenhager, University Hospital Zurich
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Social	  neuropsychiatry?	  

Society	  

Brain	   Mind	  
Psychology/Psychiatry	  Neuroscience	  

Social	  sciences	  

What	  could	  such	  bidirec*onal	  interac*on	  effects	  be?	  And	  how	  could	  they	  be	  inves*gated?	  	  

Culture	  &	  Social	  neurosciences	  

•  “CogniKve	  neuroscienKsts	  have	  recently	  begun	  to	  study	  self-‐consciousness	  
and	  intersubjecKvity	  but	  have	  not	  yet	  taken	  into	  account	  adequately	  the	  
influence	  of	  culture	  on	  these	  phenomena”	  (Vogeley	  &	  Roepstorff	  2009)	  

•  There	  is	  an	  important	  influence	  of	  culture	  on	  the	  development	  of	  individual	  
self	  construct	  and	  also	  of	  group	  formaKon	  	  

•  ‘independent’	  versus	  ‘interdependent’	  self	  

è	  Neglec*ng	  effects	  of	  “culture”	  as	  a	  general	  trend	  of	  (social)	  neuroscience	  

Intersubjec*vity	  and	  the	  social	  self	  

è Body,	  self	  and	  idenKty	  from	  a	  neuropsychological	  point	  of	  view	  

•  IdenKty	  and	  body	  image	  are	  greatly	  shaped	  by	  social	  interacKons	  and	  culture	  

•  “There	  exists	  a	  deep	  community	  between	  one’s	  own	  body-‐image	  and	  the	  
body-‐image	  of	  others.	  In	  the	  construcKon	  of	  the	  body-‐image	  there	  is	  a	  
conKnual	  tesKng	  to	  discover	  what	  could	  be	  incorporated	  in	  the	  body	  […]	  The	  
body-‐image	  is	  a	  social	  phenomenon”	  (Schilder	  1935)	  

•  But	  even	  very	  low-‐level	  processes	  related	  to	  the	  bodily	  self	  are	  influenced	  by	  
our	  culture,	  background	  and	  social	  interacKons	  

Intersubjec*vity	  and	  the	  social	  self	  

Simula*on	  of	  other	  person’s	  neural	  ac*vity	  

•  Neural	  simulaKon	  of	  other	  people’s	  acKon/	  emoKon	  è	  basis	  of	  empathic	  response	  	  

•  Yet,	  not	  all	  acKons	  and	  emoKons	  are	  simulated	  	  

•  Increased	  acKvaKon	  in	  the	  mirror	  system	  when	  observing	  acKons	  that	  one	  is	  able	  
and	  used	  to	  perform	  (e.g.	  Calvo-‐Merino	  et	  al.	  2005/2006)	  

	  
•  Influence	  of	  experience	  and	  group	  membership	  on	  simulaKon	  	  
	  

Intersubjec*vity	  and	  the	  social	  self	  

Mimicry	  –	  unconscious,	  automa*c	  imita*on	  of	  postures	  	  

•  Mimicry	  makes	  people	  feel	  more	  connected	  
with	  others	  and	  feeling	  more	  connected	  to	  
people	  (e.g.	  ingroup)	  leads	  to	  stronger	  
mimicry	  (Van	  Baaren	  et	  al.	  2009)	  

	  
•  Being	  imitated	  affects	  prosocial	  behaviour	  

•  Has	  been	  linked	  to	  mirror	  neuron	  system	  and	  
sensorimotor	  contagion	  as	  well	  

è Might	  such	  mechansism	  play	  a	  role	  in	  the	  
development	  of	  xenomelia?	  	  

Intersubjec*vity	  and	  the	  social	  self	  

Pretending	  –	  consciously	  and	  ac*vely	  imitate	  the	  wanted	  body	  state	  

•  The	  majority	  of	  people	  with	  xenomelia	  report	  
pretending	  behaviour,	  reaching	  from	  mental	  
imagery,	  observing	  disability-‐related	  cues	  to	  actual	  
imitaKon	  of	  the	  desired	  body	  state	  such	  as	  binding	  
the	  legs	  (e.g.	  First	  2005)	  

	  
•  Almost	  half	  of	  people	  with	  xenomelia	  report	  

encounters	  with	  amputees	  as	  highly	  meaningful	  
life	  events,	  for	  some	  they	  are	  even	  causaKve	  
triggers	  of	  their	  later	  desires	  (Aoyama	  et	  al.,	  2011)	  

è	  does	  such	  social	  aspects	  of	  body,	  self	  and	  iden*ty	  need	  real	  life	  encounter?	  	  

An integrative approach to xenomelia: respecting brain, mind and society. Bigna Lenggenhager, University Hospital Zurich
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Culture	  and	  iden*ty	  

“Iden*ty	  is	  always	  a	  collabora*ve	  and	  reciprocal	  process	  of	  self-‐produc*on	  and	  
consump*on	  of	  culture“	  

Prosump*on	  –	  Jenny	  Davis	  
•  prosumpKon	  =	  blurring	  of	  producKon	  and	  consumpKon	  
•  increasing	  prosumpKon	  through	  the	  www	  
•  extending	  prosumpKon	  from	  objects/informaKon	  to	  

idenKKes	  
•  qualitaKve	  analysis	  of	  interacKon	  on	  transabled.org	  (Davis	  2011)	  
•  through	  the	  online	  interacKons	  –	  shaping	  and	  defining	  of	  the	  

idenKty	  of	  people	  suffering	  from	  xenomelia	  
•  through	  the	  visibility/media	  presence	  –	  shaping	  social	  norms	  	  

Looping	  effects	  –	  Ian	  Hacking	  	  
•  “ways	  of	  classifying	  human	  beings	  interact	  with	  the	  human	  

beings	  who	  are	  classified”	  
•  classified	  as	  having	  a	  mental	  disorder	  can	  bring	  on	  changes	  in	  

the	  self-‐concept	  and	  behavior	  of	  individuals	  so	  classified.	  
Such	  changes,	  in	  turn,	  can	  lead	  to	  revisions	  in	  the	  iniKal	  
descripKons	  of	  mental	  disorders	  	  

Conclusion	  and	  Outlook	  

•  Of	  course	  all	  disciplines	  are	  very	  relevant	  and	  each	  discipline	  should	  advance	  	  

•  Cross-‐talking	  between	  disciplines	  is	  important	  	  

•  Neuroscien*fic	  studies	  on	  xenomelia	  should	  include	  looking	  at	  social	  
interac*ons	  and	  influence	  of	  cultures	  (including	  longitudinal	  studies	  and	  
developmental	  studies	  (compare	  talk	  Markus	  Christen)	  

•  Where	  to	  go	  from	  here?	  Concluding	  comments	  by	  the	  different	  speakers	  and	  
open	  discussion	  

Thanks	  to	  

Melita	  Giummarra	   Peter	  Brugger	  

An integrative approach to xenomelia: respecting brain, mind and society. Bigna Lenggenhager, University Hospital Zurich
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