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Abstract

Background: Conjugal amyotrophic lateral sclerosis is rare, with significant effects on psychological and care needs.
We report a case of conjugal amyotrophic lateral sclerosis disease from central Scotland. This case is particularly
unusual as both patients were diagnosed within an 18-month period and experienced the disease simultaneously,
with similar symptomatology and progression.

Case presentation: Patient A was a 71-year-old man who presented with unilateral arm weakness and wasting. Patient
B was a 68-year-old woman who presented with unilateral shoulder and elbow weakness. Diagnosis of amyotrophic
lateral sclerosis was made within a few months of presentation in both cases, based on typical clinical symptomatology
together with supportive neurophysiological testing. Interventions included enteral feeding and non-invasive ventilation.
The time period between symptom onset and death was 5 years for Patient A and 3.5 years for Patient B.

Conclusion: This case illustrates two main points: the care issues surrounding cases of conjugal neurological disease, and
the psychological issues in these patients.
There are significant care issues arising when co-habiting couples both develop severe functionally limiting
neurological diseases at the same time. The more slowly progressive nature of Patient A’s disease may be at least
partially explained by the support he was able to receive from Patient B before she developed symptoms. Secondly,
there are important psychological effects of living with someone with the same – but more advanced – progressive
and incurable neurological disease. Thus, Patient B was reluctant to have certain interventions that she had observed
being given to her husband. Lastly, no plausible shared environmental risk factors were identified, implying that the
co-occurrence of ALS in this couple was a random association.
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Background
Amyotrophic lateral sclerosis (ALS) is a progressive neuro-
degenerative disease affecting motor neurons in the cortex,
brainstem, and spinal cord, and is associated with fronto-
temporal dementia. ALS is rare, with data from the Scottish
Motor Neurone Disease Register [1] indicating an annual
standardised incidence of 2.40 (95% C.I. 2.22-2.58)/105. Cases
of conjugal ALS are especially rare, with few published re-
ports [2–8]. These cases pose unique psychological and care
challenges, with opportunities to apply the lessons learnt
from these situations to other areas of neurological care.
ALS can be divided into familial and sporadic variants,

with the latter accounting for 90% of cases. Associated
genes include SOD1, C9orf72, TARDBP, FUS, and

OPTN [9]. The aetiology of sporadic ALS remains un-
clear; cases of conjugal ALS may therefore offer further
insights into the aetiology of this condition, including
the role of environmental factors.
We report a case of conjugal amyotrophic lateral scler-

osis disease from central Scotland. This case is particularly
unusual as both patients were diagnosed within an 18-
month period and experienced the disease concurrently,
with similar symptomatology.

Case presentation
Patient A
A 71-year old right-handed Scottish man presented in 2010
following a six-month history of unilateral arm weakness
and wasting, with associated muscle cramps. His occupa-
tional history included the navy, a power plant, and delivery
driving, but there was no history of exposure to specific

* Correspondence: peterfernandes@nhs.net
1Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UK
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Fernandes et al. BMC Neurology  (2017) 17:64 
DOI 10.1186/s12883-017-0847-9

http://crossmark.crossref.org/dialog/?doi=10.1186/s12883-017-0847-9&domain=pdf
mailto:peterfernandes@nhs.net
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


chemicals. His father had similar symptoms before his
death (from thrombosis) aged 72 but was never formally di-
agnosed with ALS. Examination showed asymmetrical
weakness of elbow flexion and extension, with marked
upper arm wasting but preserved reflexes and bulbar
function.
Formal neuro-psychological testing showed preserved

cognition (Edinburgh Cognitive Assessment Scale [ECAS]
[10] score 118) with some evidence of emotional lability
(Emotional Lability Questionnaire Score [ELQS] [11] 11).
Hospital Anxiety and Depression Scale (HADS) [12] re-
sults showed evidence of clinical levels of anxiety (score
12/21) and borderline depression (score 9/21). Electro-
physiological testing revealed widespread denervation
consistent with ALS; other investigations were unremark-
able, including genetic testing for expansions/mutations in
genes commonly associated with ALS (including C9orf72,
SOD1, TARDBP, FUS, and OPTN). The progression of his
disease is described in Table 1; death occurred 5 years
after symptom onset.
A post-mortem confirmed ALS with spinal cord ventral

root atrophy and widespread loss of anterior horn cell
neurons, with remaining cells containing TDP-43 positive
inclusions. No TDP-43 positive inclusions were seen else-
where in the brain or spinal cord.

Patient B
A 68-year old right-handed Scottish woman presented in
2012 following a nine-month history of progressive shoul-
der and elbow weakness. She was the wife, and main carer,
of Patient A, and presented when her symptoms made car-
ing for her husband difficult. There was no family history of
ALS and she was not a blood relation of her husband. No
specific environmental exposures were reported. Examin-
ation showed bilateral wasting and weakness of shoulder
girdle musculature and deltoids, with diminished reflexes
and widespread fasciculation. Neuro-psychological testing
showed normal cognition (ECAS score 110), and no evi-
dence of emotional lability (ELQS score 0) or anxiety or
depression (HADS scores 7 and 6 respectively). Electro-
physiological findings were consistent with ALS; other in-
vestigations were unremarkable, including genetic testing.
Her disease progressed in a similar fashion to her husband,
as shown in Table 1. Notably, Patient B was reluctant to
have enteral feeding or ventilatory support after witnessing
the impact of these interventions on her husband. Death
occurred 3.5 years after symptom onset; a post-mortem
was not performed.

Discussion
This case illustrates three points: the care issues surround-
ing cases of conjugal neurological disease, the psychological

issues in these patients, and the possibility of finding shared
environmental risk factors.
Patients with ALS require increasing functional assist-

ance over time, with family members often providing
much of this care; the first indication of Patient B’s ill-
ness was progressive decline in her ability to support her
husband. The impact of functional decline is synergistic-
ally amplified when both patients suffer from progressive
neurological conditions, especially where deficits are
mirrored as in this case. A major challenge for all in-
volved was managing the lifestyle changes resulting from
such a complex situation; this includes equipment acqui-
sition and storage, and arrangement of two packages of
personal care support. Fully co-ordinating care between
both patients, including respite facilities and outpatient
appointments, was helpful. Table 1 compares clinical
progression for both patients, showing that Patient A
had a longer disease course than Patient B. This may be
due to underlying differences in disease tempo but may

Table 1 Comparison of disease progression for Patient A and
Patient B

Patient A Patient B

0 months Onset of symptoms

6 months Presentation to neurology
clinic

10 months Diagnosis of ALS

15 months Progression of arm
symptoms

Bilateral leg weakness

18 months Bilateral flail arms Onset of symptoms

Postural dyspnoea

22 months Commenced nocturnal
non-invasive ventilation
(NIV)

25 months Commenced daytime NIV Presentation to neurology
clinic

Swallowing difficulties

Unable to walk

26 months Insertion of radiological
inserted gastrostomy tube

Diagnosis of ALS

30 months Progression of symptoms

Unable to dress or eat
independently

53 months Insertion of percutaneous
endoscopic gastrostomy tube

59 months Commenced 24-hr NIV Commenced on intermittent
NIV

Bilateral flail arms

Unable to walk more than
a few steps

61 months Death

62 months Death
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also reflect the additional support Patient A received
from Patient B before she became symptomatic.
This case demonstrates the psychological issues arising

when treating patients with the same progressive and in-
curable disease who live together, particularly when one
patient’s condition is more advanced. Patient B was reluc-
tant to commence non-invasive ventilation and enteral
nutrition, having observed some of the negative implica-
tions of these on her husband (rapid progression to full
ventilator dependence and technical difficulties with en-
teral feeding). Furthermore, caregivers perceive ALS
interventions more negatively than patients [13]; her ob-
servations whilst caring for her husband will have affected
her own future choices. Additionally, although neither pa-
tient showed cognitive changes, Patient A’s clinically sig-
nificant levels of anxiety, emotional lability, and borderline
depression may have affected the ability of his wife to sup-
port him. Interestingly, ALS patients have similar quality
of life scores to their carers [13]. This may be because
caregiving is associated with negative effects on carer
health, including emotional stress and adverse psycho-
logical state [14]; caregiver burden increases with duration
of caregiving [15]. Scant information is available on the
psychological impact of conjugal terminal disease, espe-
cially regarding caregiver burden, presumably because of
the rarity of these situations.
Conjugal cases of the same disease may offer insights into

environmental risk factors, as has been shown in Parkin-
son’s disease [16]. The lifetime probability of conjugal ALS
has been calculated as 1/510,000 couples [8], giving an ap-
proximate rate of 0.75 couples/year [17]; concurrent dis-
ease, as in our patients, will be still rarer. The Swedish
Multi-Generation Register did not find an increased ALS
risk in spouses of patients [18], suggesting effects of envir-
onmental factors are likely to be restricted to pre-marital
life. In our patients no common environmental or genetic
factors were found, implying that the co-occurrence of ALS
in this couple is a random association. In conclusion, the
rarity of simultaneous conjugal ALS means that much can
be learnt from these cases, especially regarding the impact
on the care and psychological needs of both patients.

Abbreviations
ALS: Amyotrophic lateral sclerosis; ECAS: Edinburgh cognitive assessment
scale; ELQS: Emotional lability questionnaire score; HADS: Hospital anxiety
and depression scale; MND: Motor neuron disease

Acknowledgements
We are grateful to the patients’ daughter, to Gill Stott and Judith Newton
(MND Nurse Specialists) for their assistance with writing this report, and to
Professor Colin Smith (University of Edinburgh) for providing information
relating to the post-mortem for Patient A.

Funding
PMF is funded by a Wellcome Trust PhD scholarship. No authors have any
source of funding for this research to declare. No funding bodies were involved
with the design of the study and collection, analysis, and interpretation of data
and in writing the manuscript.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analysed during the current study.

Authors’ contributions
All authors were involved with the clinical care of both patients. All authors
fulfil the ICMJE recommendations for authorship, making substantial
contributions to the conception/design of the work, revising it critically,
giving final approval of the version to be published, and agreeing to be
accountable for all aspects of the work.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Written informed consent was obtained from the patients’ daughter for
publication of this Case Report and any accompanying images. A copy of
the written consent is available for review by the Editor of this journal.

Ethics approval and consent to participate
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UK.
2Centre for Clinical Brain Sciences, University of Edinburgh & NHS Forth
Valley, Edinburgh, UK. 3Department of Critical Care Medicine, Western
General Hospital, Edinburgh, UK. 4Psychology – School of Philosophy,
Psychology and Language Sciences, Anne Rowling Regenerative Neurology
Clinic, and Euan MacDonald Centre for Motor Neurone Disease Research,
University of Edinburgh, Edinburgh, UK. 5Centre for Clinical Brain Sciences,
Anne Rowling Regenerative Neurology Clinic, and Euan MacDonald Centre
for Motor Neurone Disease Research, University of Edinburgh & NHS Forth
Valley, Edinburgh, UK.

Received: 17 October 2016 Accepted: 23 March 2017

References
1. Forbes RB, Colville S, Parratt J, Swingler RJ. The incidence of motor

neuron disease in Scotland. J Neurol. 2007;254:866-9.
2. Corcia P, Jafari-Schluep HF, Lardillier D, Mazyad J, Giraud P,

Clavelou P, Pouget J, Camu W. A clustering of conjugal
amyotrophic lateral sclerosis in southeastern France. Arch Neurol.
2003;60:553–7.

3. Bersano E, Servo S, Cantello R, Mazzini L. A rare case of conjugal amyotrophic
lateral sclerosis. J Neurol. 2014;261:1216–7.

4. Dewitt JD, Kwon J, Burton R, Stroup JS. Conjugal amyotrophic lateral sclerosis.
Proc Bayl Univ Med Cent. 2012;25:31–3.

5. Rachele MG, Mascia V, Tacconi P, Dessi N, Marrosu F, Giagheddu M.
Conjugal amyotrophic lateral sclerosis: a report on a couple from Sardinia,
Italy. Ital J Neurol Sci. 1998;19:97–100.

6. Poloni M, Micheli A, Facchetti D, Mai R, Ceriani F, Cattalini C. Conjugal
amyotrophic lateral sclerosis: toxic clustering or change? Ital J Neurol Sci.
1997;18:109–12.

7. Camu W, Cadilhac J, Billiard M. Conjugal amyotrophic lateral
sclerosis: a report on two couples from southern France. Neurology.
1994;44:547–8.

8. Cornblath DR, Kurland LT, Boylan KB, Morrison L, Radhakrishnan K,
Montgomery M. Conjugal amyotrophic lateral sclerosis: report of a young
married couple. Neurology. 1993;43:2378–80.

9. Guerreiro R, Bras J, Hardy J. SnapSnot: genetics of ALS and FTD. Cell. 2015;
160:798.

10. Abrahams S, Newton J, Niven E, Foley J, Bak TH. Screening for cognition
and behavior changes in ALS. Amyotroph Lateral Scler Frontotemporal
Degener. 2014;15:9–14.

Fernandes et al. BMC Neurology  (2017) 17:64 Page 3 of 4



11. Newsom-Davis IC, Abrahams S, Goldstein LH, Leigh PN. The emotional
lability questionnaire: a new measure of emotional lability in amyotrophic
lateral sclerosis. J Neurol Sci. 1999;169:22–5.

12. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. 1983;67:361–70.

13. Trail M, Nelson ND, Van JN, Appel SH, Lai EC. A study comparing patients
with amyotrophic lateral sclerosis and their caregivers on measures of
quality of life, depression, and their attitudes toward treatment options. J
Neurol Sci. 2003;209:79–85.

14. Galvin M, Corr B, Madden C, Mays I, McQuillan R, Timonen V, Staines A,
Hardiman O. Caregiving in ALS – a mixed methods approach to the study
of burden. BMC Palliat Care. 2016;15:81.

15. Gauthier A, Vignola A, Calvo A, Cavallo E, Moglia C, Sellitti L, Mutani CA. A
longitudinal study on quality of life and depression in ALS patient-caregiver
couples. Neurology. 2007;68:923–6.

16. Willis AW, Sterling C, Racette BA. Conjugal parkinsonism and Parkinson
disease: a case series with environmental risk factor analysis. Parkinsonism
Relat Disord. 2010;16:163–6.

17. Predicated on 12.3 million couples in the UK with average marriage
duration 32 years. UK Office of National Statistics 2013.

18. Fang F, Kamel F, Lichtenstein P, Bellocco R, Sparen P, Sandler DP, Ye W. Familial
aggregation of amyotrophic lateral sclerosis. Ann Neurol. 2009;66:94–9.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Fernandes et al. BMC Neurology  (2017) 17:64 Page 4 of 4


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Patient A
	Patient B

	Discussion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

