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FROM FUS TO PANDORA SYNDROME
Where are we, how did we get 
here, and where to now?

New concepts: Ideas about the causes of lower urinary tract signs (LUTS) in cats have changed
significantly in the past 40 years. Recent research is challenging the conventional view that the
bladder is always the perpetrator of LUTS, and suggests that the bladder can also be one victim
of a systemic process associated with a sensitized central stress response system.

Aim: In this article the authors provide their perspective on the implications of these findings 
for the diagnosis and treatment of cats with LUTS, provide some historical context, and suggest

ways that the veterinary profession might work together to better understand the disorders underlying
these signs, and possibly reduce their prevalence.

Where we are

Clinical signs referable
to the lower urinary
tract – dysuria, hema-
turia, periuria (behav-
ioral inappropriate 
urination), pollakiuria
and stranguria – are a
common reason that
pet cats are brought in
for evaluation and
treatment to primary
care, feline focused, and
secondary and tertiary
veterinary practices
(Figure 1). According to
US-based insurer Veteri nary Pet Insurance
(VPI), the most common insurance claim 
submitted for cats in 2012 was (unfortunately
described as) ‘bladder infection’, although
most cases actually were diagnosed as ‘idio-
pathic LUTS’ (C McConnell, 2013, personal
communication). In the same year, ‘cystitis’
was one of the most common diagnoses made
by veterinarians in the US-based Banfield 
veterinary hospital group (and the most com-
mon urinary system disorder).2
While recommendations for diagnosis and

treatment are widely available for the most
common causes of lower urinary tract signs
(LUTS) currently identified in unobstructed
cats, which include ‘idiopathic’, urolithiasis,
bacterial infection and problematic voiding
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behaviors (see box on
page 386), some 30 
distinct causes of LUTS
have been described.3
When presented with a
cat with LUTS, clini-
cians also need to con-
sider whether they are
seeing the cat’s initial
episode, or whether the
cat has chronic, recur-
rent disease, and what
other health problems
the cat may have.4 This
information permits
judicious utilization of
resources by helping to

identify appropriate diagnostic tests to tailor
treatment protocols to each individual cat.
Recent research further complicates the

diagnostic challenge: cats may have multiple
reasons for their clinical signs as well as other
medical conditions and environmental
requirements that need to be addressed. For
example, we have presented evidence that
some cats with severe, chronic LUTS seem to
have a functional rather than a structural
lower urinary tract disorder,5 and have found
that periuria can occur in apparently healthy
cats exposed to stressful circumstances.6 There
currently is significant overlap among treat-
ment recommendations for some LUT disor-
ders, particularly with regard to ensuring that
the patient’s environmental needs are met.7–9

The power of collaboration
Collaborative use of currently available
internet-based information technology tools
could permit us to predict and prevent many
causes of LUTS in cats within the foreseeable
future. We now have the capacity to create a
large, even global, network of clinicians and
clinical scientists to follow cats prospectively
from their initial veterinary vaccination visit
through time to document the order of onset
of clinical problems, compare any variables
we can imagine, quantify differences between
cats that do and do not develop problems,
and determine the utility and effectiveness of
recommended and proposed treatments.1

The names 
of disorders

influence 
our thinking
about their
underlying

biology.
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How we got here

Clinical veterinary medicine has been
informed for some time by a diagnostic
approach that might be called the ‘brick para-
digm’. That is, when a cat (or any patient for
that matter) is presented for investigation of
some clinical sign(s), the common underlying
assumption is that the patient was healthy
and happy until the ‘brick’ – injury, infection,
etc – struck it. It has only been quite recently
that our understanding of the etiopathogene-
sis of clinical signs for some disorders has
expanded to recognize the variety of vulnera-
bility factors that might result in a ‘susceptible
individual’, and the range of features that
might constitute a ‘provocative environment’. 
A familiar example of a susceptible individ-

ual in a provocative environment is that of 
lactose intolerance, wherein an individual
lacks the lactase gene, so cannot digest lactose.
If not exposed to lactose, that individual 
can grow, reproduce and live a long and
healthy life, oblivious to the absence of this
gene. Within hours of exposure to lactose,
however, it will become clear that something
is seri ously amiss. One can imagine how diffi-
cult an accurate diagnosis of this condition
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was before the genetic defect was identified;
and, while we still cannot replace the lactase
gene, we can help these individuals avoid
such ‘provocative environments’ in the future. 

Evolving terminology for cats with LUTS
Feline urologic syndrome (FUS)
In 1970, Osbaldiston and Taussig coined the
term ‘feline urologic syndrome’ (FUS) to
describe ‘the feline disease syndrome charac-
terized by dysuria, urethral obstruction,
urolithiasis and hematuria ....’10 They reported
on 46 cats presenting with LUTS. Of these, 41
were male (32 of which were found to have
bladder distension due to urethral obstruction
by crystalline [23] or organic [9] material). 
No previous episodes of LUTS were identified
in 20 of the cats, which were fed a variety 
of foods and housed in an assortment of 
environments. Urine was collected for bacterial

For some disorders we now recognize a variety 
of vulnerability factors that might result in a

‘susceptible individual’, and a range of features that
might constitute a ‘provocative environment’.

Acute idiopathic 
cystits/urethritis

LUTS

*Diagnostic tests: history,
physical examination,
urinalysis, UCS and

susceptibility, imaging,
biopsy

Urolithiasis

Urethral
obstruction

Iatrogenic

UTI

Neoplasia
(TCC)

Trauma

Incontinence
(no urge)

Neurogenic

Recurrent
LUTS

Self-limiting
Frequently recurrent
Persistent
Urethral obstruction (males)

FIC

Yes No

Pandora 
syndrome?

Behavioral

Stressed
healthy

Yes No

Pandora 
syndrome?

*Not all tests are appropriate for every cat – diagnostic evaluations tailored to the individual cat are most likely to arrive at the 
correct diagnosis
UCS = quantitative urine culture (cfu/ml); Imaging = some combination of radiography, contrast urography, ultrasonography and/or
uroendoscopy; UTI = urinary tract infection; FIC = feline idiopathic cystitis; TCC = transitional cell carcinoma

Some possible causes of LUTS in cats after appropriate diagnostic evaluation



JFMS CLINICAL PRACTICE 387

SPEC IAL  AR T ICLE  / From FUS to Pandora syndrome

culture by cystocentesis from 31 of the 46 
cats, and bacteria were cultured in 17 cases
(quantitative urinalysis [cfu/ml] was not 
performed). No cases of bladder calculi, peri-
uria or transitional cell carcinoma were
reported. Nineteen of the 46 cats died as a
result of uropathy (sic), one with pneumonia,
one in shock following cystotomy, two of
unknown causes after release from the hospi-
tal, and 15 reportedly were free of signs at the
time the paper was written, although all had
experienced one or more recurrences. The
authors concluded by declaring ‘the need for
further investigation of FUS is emphasized by
observations in this study which indicate that 
the condition may not be a single disease 
entity, but rather a group of separate urologic
problems.’

Feline lower urinary tract disease (FLUTD)
with heterogeneous causes
This concept was aired again in 1984, when
Osborne and colleagues recommended
replacement of the term ‘feline urologic syn-
drome’.11 They advocated that replacement
‘would be of considerable value because it
would help to eliminate the stereotypical
approach to treatment and prevention of
feline urological syndrome that is currently 
in vogue’. Echoing and expanding
Osbaldiston and Taussig’s appeal, they 
suggested that the term FUS be substituted
with ‘descriptive terms pertaining to the 
site (urethra, bladder, and so on), causes 
(bacteria, parasites, neoplasms, metabolic 
disturbances, idiopathic forms, and so on),
morphologic changes (inflammation, neopla-
sia, and so on), and pathophysiologic 
mechanisms (obstructive uropathy, reflex
dyssnergia, and so on) whenever possible. 
In this fashion, the sameterminology and
approach to diagnosis and treatment used for
other species (eg, dogs and humans) will more
likely be used for cats.’ 
Unfortunately, Osborne

et al’s chapter was sub ti-
tled, ‘Feline lower urinary
tract disease with hetero-
geneous causes’, which
resulted in the (presum-
ably) unintended conse-
quence of replacement of
one acronym, ‘FUS’, with
another ‘FLUTD’. The
‘heterogeneous causes’
concept for LUTS was lost
again, which continued to
promote an incomplete
understanding of the
etiopathogenesis of vari-
ous lower urinary tract
disorders.

Feline interstitial cystitis/feline idiopathic
cystitis (FIC)
We coined the terms ‘feline interstitial cystitis’
and ‘feline idiopathic cystitis’ (FIC) in 1999,
largely as a result of our investigations of cats
with severe, chronic idiopathic LUTS as a 
naturally occurring model of interstitial cysti-
tis (IC) in women.12 We proposed that feline
interstitial cystitis be defined as a disease of
chronic irritative voiding signs, sterile and
cytologically negative urine, and cystoscopic
observation of submucosal petechial hemor-
rhages, to be diagnosed only when all three of
these factors were documented and attempts
to find a more objective cause for the signs
were negative. We proposed the term feline
idiopathic cystitis to describe cats with chron-
ic irritative voiding signs that had sterile and
cytologically negative urine in which cys-
toscopy was not performed, but in which
other appropriate diagnostic procedures, such
as imaging of the lower urinary tract, did not
identify a cause. This suggestion led to a series
of exchanges in JAVMA that reflected the
thinking of the time regarding LUTS and
IC.13–15

Limitations to ‘FUS’, ‘FLUTD’ and ‘FIC’
The limitations of these definitions became
apparent when we subsequently identified a
variety of other abnormalities in the cats
donated to us. 

Concurrent physiologic and neuroanatomic
abnormalities 
In addition to epithelial abnormalities identi-
fied in the bladder of cats with FIC,16–18 we
also found significant alterations in compo-
nents of acetylcholine synthesis and release 
in the esophageal mucosa from cats with FIC.
This suggested that changes in the non-
neuronal cholinergic system may contribute
to alterations in cell–cell contacts and possibly
communication with underlying cells that

may, in turn, contribute
to changes in sensory
function and visceral
hyperalgesia.19
Differences in sensory

neuron anatomy and
physiology are also pres-
ent in cats with FIC. For
example, dorsal root gan-
glion cell bodies of both
bladder-identified and
non-bladder neurons
from cats with FIC were
30% larger, expressed
altered neuropeptide
profiles, and exhibited
slowly desensitizing,
capsaicin-induced cur-

Figure 1 Hematuria is one
of the common lower urinary
tract signs that prompt
clients to seek veterinary
attention for their cat. 
In evaluating such patients,
the veterinarian needs to
look beyond the bladder;
there may be additional
health problems and/or the
environment may be playing
a role
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rents related to increased protein kinase 
C-mediated phosphorylation of the transient
receptor potential vanilloid 1 (TRP-V1) recep-
tor. Similar findings were observed in dorsal
root ganglion cells throughout the lum-
bosacral (L4–S3) spinal cord, suggesting a
more widespread abnormality of sensory neu-
ron function.20,21 We also found the acoustic
startle response, a brainstem reflex response
to unexpected auditory sensory stimuli, to be
increased in cats with FIC. The acoustic startle
response in cats with FIC was greatest and
most different from that of healthy cats during
stressful situations, but was still greater in cats
with FIC than in healthy cats, even after they
had become acclimated to enriched housing
conditions.22
Differences in sympathetic nervous system

function have been identified in cats with FIC,
including increases in tyrosine hydroxylase
(the rate-limiting enzyme of catecholamine
synthesis) immunoreactivity in the pontine
locus coeruleus23 and the paraventricular
nucleus of the hypothalamus.24 The locus
coeruleus contains the largest number of nor -
adrenergic neurons, and is the most important
source of norepinephrine in the feline (and
human) central nervous system. It is involved
in such global brain functions as vigilance,
arousal and analgesia, and appears to mediate
visceral responses to stress.25 We also
observed increased immunoreactivity for 
corticotrophin-releasing factor in the locus
coeruleus and paraventricular nucleus.24 A
functional desensitization of alpha-2 adrener-
gic receptors in affected cats was additionally
identified by evaluating cats’ responses to the
selective alpha-2 adrenergic receptor agonist,
medetomidine, in both in vivo and in vitro
studies.26,27 In the brainstem (particularly the
area of the locus coeruleus), alpha-2 agonists
inhibit norepinephrine release, whereas in the
spinal cord they inhibit transmission of noci-
ceptive input to the brain.28 These findings
provided clues to explain the observations
that clinical symptoms of FIC in cats follow a
waxing and waning course, and can be aggra-
vated by environmental stressors.29,30
In addition to the sympathetic nervous sys-

tem, some cats with FIC also appear to have
abnormalities in the hypothalamic–pituitary–
adrenal (HPA) axis. Administration of ovine
corticotrophin-releasing factor resulted in 
significant increases in adrenocorticotrophic
hormone (ACTH), but not cortisol,31 and
administration of synthetic ACTH resulted in
significantly decreased serum cortisol respons-
es in cats with FIC as compared with healthy
cats.32 Although no obvious adrenal abnormal-
ities were identified by histopathology, mor-
phometric analysis revealed that the zona 
fasciculata and reticularis were significantly
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smaller in sections of glands from cats with FIC
than in glands from healthy cats. Therefore, it
appeared that the sympathoneural system was
activated in these cats, but the adrenocortical
component of the HPA axis was not. 

Comorbid disorders
Furthermore, cats with FIC often have variable 
combinations of comorbid disorders such as
behavioral, endocrine, cardiovascular and gas-
trointestinal (GI) problems.7,8,33,34 In a recent
study of 12 healthy cats and 20 cats with FIC
donated to us,6 we investigated sickness
behaviors referable to the GI and urinary tracts,
the skin and behavior problems for 77 weeks 
in response to instances of unusual external
events (ie, stressors). These events included
changes in personnel caring for the cats, 
disruptions in normal animal facility routine,
and lack of interaction with the investigators.
We found that increases in age and exposure 
to stressors, but not disease status, significantly
increased the total number of sickness behav-
iors when results were controlled for other 
factors. Increasing age was associated with
increases in relative risk for upper GI tract
signs (1.2) and avoidance behavior (1.7),
whereas exposure to unusual external events
was associated with much greater increases in
risk for decreases in food intake (9.3) and elim-
inations (6.4). Exposure to stressors was also
associated with significantly increased risk for
perichezia (9.8) and periuria (1.6). 
These findings suggest that some of the

most commonly reported abnormalities in
client-owned cats were observed after 
exposure of cats in both groups to external
stressors. Many of the sickness behaviors
observed in the donated cats were described
in the medical records of the cats that we
obtained at the time of donation. These clini-
cal signs appeared to be exacerbated during
changes in their environment, but were rarely
recorded during periods of consistent care. 
Many human beings with IC also suffer from

variable combinations of comorbid disorders
that affect a variety of other body systems.35,36
The observation that patients with FIC and IC
have variable combinations of other comorbid
disorders raises the question of the extent to
which a different etiology affects each organ
versus the extent to which some common dis-
order affects all organs, which then respond in
their own characteristic ways.
We and others also have observed that

comorbid disorders can precede, accompany
or follow the diagnosis of (F)IC, and there
seems to be no consistent pattern of onset.
This suggests that comorbid disorders are not
likely to be the result of the LUTS, and we
need to look for alternative explanations (see
box on page 389). 

Alterations in
sympathetic

nervous system
function have

been identified
in cats with

FIC. These may
provide clues to

explain why
clinical signs 
of FIC in cats

wax and wane, 
and can be

aggravated by
environmental

stressors.
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The nosology of LUTS

Nosology is defined as the classification of
diseases. The names of disorders influence
our thinking about their underlying biology.
As many investigators have found, presenting
signs often initially lead to descriptive names
that can take on a life of their own once intro-
duced, and frequently become harder to
change than one might imagine at the time
proposed. In the case of cats presented for
treatment of LUTS, ‘feline urological syn-
drome’,10 ‘feline lower urinary tract disease’11
and ‘feline interstitial cystitis’12 initially
appeared to fairly accurately capture the signs
cats presented with; they all focused on the
lower urinary tract, reflected the prominent
presenting signs, and often resulted in lower
urinary tract-focused diagnostic testing and
treatment modalities. As subsequent studies
have shown, however, these names (natural-
ly) were coined with an incomplete under-
standing of the etiopathogenesis of the 
various causes of LUTS in all cats.
Feinstein44 has suggested that ‘an important

principle in naming apparently new ailments
is to avoid etiologic titles until the etiologic
agent has been suitably demonstrated. A pre-
mature causal name can impair a patient’s
recovery from the syndrome, and impede
research that might find the true cause.’
Ongoing research in both human beings and
cats with chronic LUTS has begun to include a
more comprehensive evaluation of the entire

patient. In humans, this has resulted in the
suggestion of names such as ‘medically 
unexplained syndrome’,45 ‘functional somatic
syndrome’46 or ‘central sensitivity syn-
drome’47 to describe the multiple abnormali-
ties observed in these patients. The list of
chronic disorders subsumed by these names 
is long, and includes problems addressed by
most of the human medical subspecialties.
For cats, one of us (CATB) proposed the pro-

visional term ‘Pandora syndrome’ to describe
(among others) cats with chronic recurrent
LUTS in the presence of comorbid disorders
(behavioral, cardiovascular, dermatological,
endocrine, GI, etc) until the most biologically
appropriate nosological term is identified.5 A
name like Pandora syndrome seems appropri-
ate for at least two reasons. First, it does not
identify any specific cause or organ, and, 
secondly, it seems to capture the dismay and
dispute associated with the identification of so
many problems (‘evils’) outside the organ of
interest of any particular subspecialty. Some
tentative criteria for diagnosis of Pandora 

P o s s i b l e  g e n e t i c  d i s o r d e r  o r  d e v e l o p m e n t a l  a c c i d e n t ?

The term ‘Pandora syndrome’ is proposed to
describe cats with chronic recurrent LUTS in the

presence of comorbid disorders (behavioral,
dermatological, endocrine, GI, etc) until a more

biologically appropriate term is identified.

While no definite genetic predisposition has yet been identified
in either cats or humans with this syndrome to our knowledge,
our findings in cats are at least consistent with the results of
some developmental ‘accident’. It has recently been found that
when a pregnant female is exposed to a sufficiently harsh stres-
sor, the hormonal products of the ensuing stress response can
cross the placenta and affect the course of fetal development,
resulting in persistent adrenal dysfunction and sensitization of
the central stress response system.35 The abnormal adrenal 
morphometric findings may represent the stigmata of these
developmental influences. The pattern of comorbid disorders,
which seems to be random when patients are evaluated in iso-
lation, may be more closely related to familial vulnerabilities, at
least based upon studies in human beings with IC and related
disorders.37,38 Similar studies have yet to be performed in cats.

Recent research suggests that epigenetic modulation of gene

expression may be one mechanism underlying the sensitization
of the stress response system.39,40 Epigenetic modulation of
gene expression is a prominent candidate mechanism for the
exaggerated stress responsiveness found in cats with FIC
because it has been shown to occur in the offspring of pregnant
females exposed to stressors, and to result in long term neuro -
endocrine abnormalities.41 Importantly, recent research has also
suggested both pharmacological and non-pharmacological
approaches to repair these adverse changes in gene expression.
Pharmacological approaches include drugs to ‘normalize’ gene
expression,40 and studies in both rodents42 and cats8,26,29 have
demonstrated that effective environmental enrichment can miti-
gate many of the effects of early life adversity non-pharmaco-
logically. Additionally, some have suggested that combined
approaches might be more effective than either approach in 
isolation, at least in some disorders.43

Possible explanations for the combination of increased corticotrophin-releasing factor, ACTH and sympathetic nervous system
activity in the presence of a decreased adrenocortical response; the finding of small adrenal fasciculata and reticularis zones
without other apparent abnormalities; and the presence of a variety of comorbid disorders seen in cats with FIC include some
genetic disorder and/or developmental accident.
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syndrome, together with a description of the
sequence of events that might lead to devel-
opment of the syndrome, are presented in the
accompanying boxes.
Regardless of the names eventually chosen

to describe cats with chronic idiopathic LUTS
and other clinical signs, restricting the
description of these patients to their LUTS
does not capture all of the currently recog-
nized features of the syndrome.6,8,48
Notwithstanding the current academic debate
on the most accurate descriptive term for this
syndrome, we encourage clinicians to conduct

a more comprehensive evaluation of cats 
presented with these and other chronic idio-
pathic signs to determine whether only signs
referable to a single organ occur, or whether
variable combinations of comorbid somatic
and behavioral abnormalities (Figure 2) also
are present, and to include these findings in
reports of studies of these cats. Such an evalu-
ation (see later) may result in a more complete
diagnosis, which could lead to implementa-
tion of additional approaches to treatment for
some patients that may be associated with
better outcomes.8 
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Adapted from Kirkengen and Ulvestad50

Potential pathway leading to the development of a Pandora syndrome
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Te n t a t i v e  c r i t e r i a  f o r  d i a g n o s i s  o f  a  P a n d o r a  s y n d r o m e

< Presence of clinical signs referable to other organ systems in addition to the chronic idiopathic signs prominently
referable to the particular organ(s) for which the patient is being evaluated. For example, variable combinations of signs
referable to the GI tract, skin, lung, cardiovascular, central nervous, endocrine and immune systems have been identified
in cats with chronic idiopathic LUTS9,48

< Evidence of early adverse experience (eg, abandonment, orphaning)*

< Waxing and waning of severity of clinical signs associated with events that (presumably) activate the central stress
response system6,8,29

< Resolution of signs associated with effective multimodal environmental modification6,8,29

*While true of most of the cats donated to the authors, it seems more likely that the meaning of the experience to the individual, as
well as the presence or absence of resilience factors, determines the impact of experience on the developing central nervous system49

Parental genetics that are the result of various
evolutionary influences come together at concep-
tion of an organism, at which time genetic sus-
ceptibilities are set, and most parental epigenetic
marks are removed, to be replaced based on 
the fetal environment. Depending on the quality of
the environment, additional susceptibility or resili -
ence factors may be conferred by epigenetic
modulation of gene expression. 

After birth, the individual enters an environment
that can be variably protective or threatening,
which can lead to additional epigenetic effects.
Most individuals subsequently are exposed to
‘events’, which may include abandonment, physi-
cal injury, infection, etc. While the majority recover
without incident, the small percentage of indivi-
duals with an underlying vulnerability (5–20% in
human studies) go on to develop some chronic dis-
order(s), the particulars of which seem most often
related to variable combinations of familial (genet-
ic, epigenetic and early environmental) factors. 
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Where to now?

Interdisciplinary approaches to benefit
future generations of cats
The ‘developmental origins of health and dis-
ease’ (DOHaD) paradigm, which has emerged
only within the past decade or so, offers a
potentially helpful companion to the ‘brick
paradigm’ for cats with chronic, poorly under-
stood medical disorders.51 DOHaD is a rapidly
expanding area of medical investigation that
combines clinical, epidemiological, experimen-
tal and public health research to understand
how events in early life shape later morbidity
risk, especially of non-communicable chronic
diseases.52 DOHaD research seeks to under-
stand the evolutionarily conserved mecha-
nisms of biological plasticity that permit 
organisms to adapt their phenotype in
response to external cues such as nutrients and
hormones. These responses may be divided
into those that immediately benefit the organ-
ism and those intended to improve fitness in
the environment from which the signals
emanated. When the responses are appropriate
to the environment the individual is exposed
to, the match is successful. When there is a mis-
match between individual and environment,
disease can occur. Importantly, the underlying
mechanisms that enable such phenotypic alter-
ations also include epigenetic modulation of
gene expression.53 Additionally, and signifi-
cantly, epi  genetically marked genes can be
inherited, and so may contribute to non-
genomic heritable disease risk and resistance.54 
A number of opportunities to better under-

stand the etiopathogenesis and treatment of
LUTS in cats present themselves. As men-
tioned, investigators could report, and jour-

nals could require reporting of, a more com-
prehensive description of the animals studied.
In addition to signalment, urinary parameters
and initial or recurrent nature of the signs, the
presence or absence of other, potentially
comorbid disorders could be detailed, along
with their temporal order of onset, possibly as
supplementary material. Longer term follow-
up, preferably at least a year, could be provid-
ed for treatment studies to better determine
the durability of treatments and the frequency
of recurrences of all comorbid signs, since in
our experience all do not recur together.6
Even more ambitious, difficult, and poten-

tially rewarding, a patient registry could be
developed. Patient registries represent a pow-
erful method for collecting large amounts of
patient data, and are becoming more widely
adopted in human academic and private
healthcare settings.55,56 Registries offer the
possibility of improving awareness of patient
outcomes, and providing a clearer prospective
understanding of the natural history of sus-
ceptibility to and resilience from disease using
a standardized reporting format. An addition-
al refinement might be storage of DNA 
to permit eventual investigation of genetic 
contributions to the various lower urinary
tract and other disorders. Such an undertak-
ing would not be trivial. A relatively large
group of stakeholders – clinicians, clinical 
scientists, commercial entities (eg, pharmacol-
ogy, insurance and pet food companies) –
would have to come together to agree on 
a standardized reporting format to ensure a
common language to describe the history,
physical and environmental findings, and to
follow the cats prospectively through time.
Instruments would have to be developed

and validated for use in a variety of settings.
For example, a ‘central sensitization inventory’
(CSI) to assess somatic and emotional com-
plaints often associated with central sensitivity
syndrome in humans was recently validated.57
This self-report inventory consists of two parts:
part A, which has 25 statements about physical,
psychological and sensory symptoms experi-
enced by the individual; and part B, which asks
if a doctor has diagnosed the person with any
of 10 central sensitivity disorders, and the year
of diagnosis. A subsequent report investigated
use of the CSI to assess 121 patients referred to
a multidisciplinary pain center. A CSI score of
40/100 was found to best distinguish patients
with a central sensitivity syndrome from a non-
patient comparison sample (n = 129).58
An inventory conceptually similar to this

could be developed and tested to determine
its ability to aid in the differential diagnosis 
of cats with chronic idiopathic disorders, and
might offer a more positive diagnosis of
Pandora syndrome.

SPEC IAL  AR T ICLE  / From FUS to Pandora syndrome

Figure 2 Problematic
behaviors may be an entirely
relevant finding in cats 
with LUTS, and may point 
to a ‘sensitive’ individual
experiencing a ‘provocative’
environment
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< Any unusual or problematic behaviors
(more increases risk). 
We perform the physical examination by

evaluating the lower urinary tract last, to
avoid being distracted and missing other
abnormalities, such as over-grooming, obesi-
ty, acne, cardiac arrhythmia/abnormal heart
sounds, etc. 

For an initial episode in an apparently
healthy, young, unobstructed patient,
the most likely explanation for the
signs is either a sickness behavior in
an otherwise healthy cat, or acute
idiopathic LUTS. Accordingly, we
may tell the client that this is most
likely to be something similar to a
‘headache in the bladder’ that will pass

soon, and can be made less likely to recur
following implementation of individually

tailored multimodal environmental modifica-
tions to be certain the cat’s environmental
needs are met; recommendations are widely
available.7,59–63 A stone in the urinary system
and a bacterial urinary tract infection also are
possible, so we may discuss with the client the
option of obtaining additional positive diag-
nostic information from imaging or urinalysis
as an alternative to ‘watchful waiting’, based
on their preference. 
The situation changes in the event that the

cat has had previous episodes of LUTS, has a
history or the presence of other health prob-
lems, or is older (>8 years of age) or obstruct-
ed. If the cat has had previous episodes, we
encourage additional diagnostic evaluation to
rule out the presence of other disorders relat-
ed to the lower urinary tract, including stones,
infection, anatomic anomalies and cancer (see
box on page 386).
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In-clinic approaches to benefit 
the individual cat
Questions we consider while obtaining a 
history, comprehensive physical examination
and environmental assessment during an 
initial encounter with a patient (usually with
chronic) LUTS have been developed into a
‘cat and client history form’ (see right).
Questions in the history are designed to
elucidate the effect on risk for Pandora
syndrome, and cover:
< Where the cat was obtained; 
< Any other health or behavior
problems that may be present; 
< The general structure of the cat’s
environment – amount of time indoors,
activity level, availability and
management of resources (eg, food, water,
litter boxes, resting areas, opportunities for
activity), other cats and people in the home,
etc (Figure 3). (As illustrated in Figure 4, the
relationship between the environment and
health is quadratic rather than linear, with
both deficient and threatening environments
increasing the risk of poor health outcomes);
< Presence of signs referable to other organ
systems (eg, skin, lung or GI tract – more
increases risk); 
< Perceived allergic responses of the skin,
lung or GI tract (more increases risk);

SUPPLEMENTARY FILE
Cat and client history form

A comprehensive history form, incorporating 
a household resource checklist, is available
alongside the online version of this article 
to assist veterinarians with the evaluation 

of cats with LUTS. 

jfms.com 
DOI: 10.1177/1098612X14530212

Figure 4 Quadratic relationship between environmental quality and health. Cats with FIC (and
those with Pandora syndrome) appear to tolerate a narrower range of environmental conditions
than do healthy cats. For example, they may be more threatened by other cats, their owners, 
or features of their environment that would not adversely affect an otherwise healthy cat

Figure 3 Availability of resources (a) and opportunities for
activity (b) are elements of the environment that need to be
probed during history taking for any cat with LUTS

Environment

Good

Poor Barren Satisfactory Chaotic/
unstable

H
ea

lth

We encourage clinicians to conduct a comprehensive evaluation of cats presented 
with LUTS to determine whether only signs referable to the bladder occur, or whether

combinations of comorbid somatic and behavioral abnormalities are also present.

a

b
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