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Clinical presentation and diagnosis of neuropathic pain

Quadro clinico e diagndstico da dor neuropatica

Guilherme Antbénio Moreira de Barros', Orlando Carlos Gomes Colhado?, Mario Luiz Giublin®

ABSTRACT

BACKGROUND AND OBJECTIVES: Neuropathic pain is reason for distress
and incapacity of several patients, being that symptoms, mechanisms and man-
agement distinguish it from nociceptive pain. This study aimed at discussing the
clinical presentation and diagnosis of neuropathic pain.

CONTENTS: Neuropathic pain is manifested by several symptoms, being con-
tinuous burning pain, shock sensation and mechanical alodynia the most com-
mon ones. Neurophysiologic studies and skin biopsy suggest that burning pain is
reflex of spontaneous activity of afferent nociceptive fibers, while shock sensation
is originated from high frequency ectopic stimuli, generated in demyelinated Ap
fibers. Clinical exam, made up of history and elementary physical neurological
evaluation, is critical for the adequate diagnosis of the type of pain, as well as
more detailed exams, such as quantitative sensory tests and confocal optic mi-
croscopy, may bring further subsidies to the diagnosis of the type of pain.
CONCLUSION: Clinical presentation of neuropathic pain has characteristics
which help the accurate diagnosis of the syndrome or disease responsible for the
onset of the complaint. Adequate clinical evaluation, including directed physi-
cal neurologic exam, sensory quantitative tests and cornea confocal microscopy
cooperate for a more accurate diagnosis.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor neuropética é motivo de sofrimento e
incapacidade para muitos pacientes, sendo que os seus sintomas, mecanismos e
tratamento a distinguem da dor nociceptiva. O objetivo deste estudo foi discutir
o quadro clinico e o diagnéstico da dor neuropdtica.

CONTEUDO: A dor neuropdtica se manifesta por meio de vérios sintomas,
sendo os mais comuns a dor continua em queimagio, sensagio de choque e
alodinea mecénica. Estudos neurofisioldgicos e bidpsia de pele sugerem que dor
em queimacio ¢ reflexo de atividade espontinea em fibras nociceptivas aferentes,
enquanto a sensagio de choque presumidamente ¢ originada de estimulos ectpi-
cos de alta frequéncia, gerados em fibras AP desmielinizadas. O exame clinico,
constituido por anamnese ¢ exame fisico neuroldgico elementar ¢ de primordial
importincia para o adequado diagnéstico do tipo de dor. Assim como exames
mais minuciosos, como os testes sensoriais quantitativos e a microscopia 6tica
confocal, podem trazer subsidios mais aprofundados ao diagndstico do tipo de
dor.

CONCLUSAO: O quadro clinico da dor neuropdtica possui caracteristicas que
auxiliam no correto diagnéstico da sindrome ou doenca que seja a responsdvel
pelo aparecimento da queixa. Adequado exame clinico, incluindo a realizagao
de exame fisico neuroldgico dirigido, juntamente com os testes quantitativos
sensoriais e com o exame de microscopia confocal de cérnea colaboram para a
execugdo mais precisa do diagnéstico.

Descritores: Diagnéstico, Dor neuropdtica, Quadro clinico.
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INTRODUCTION

Neuropathic pain (NP) is reason for distress and incapacity for many
patients, being a public health problem. So, all physicians should know
how to diagnose it. Its symptoms, mechanisms and management make
it different from nociceptive pain, reason why its accurate diagnosis is
important for the institution of adequate management'. This study aimed
at discussing NP clinical presentation as well as clinical exams. Sensory
quantitative test and corneal confocal optic microscopy will be briefly
addressed. The discussion of other diagnostic methods, including elecro-
physiologic studies and the use of standardized questionnaires are covered
by other sections of this publication.

CONCEPT OF NEUROPATHIC PAIN

Pain induced by injury or disease affecting afferent somatosensory path-
ways, manifested through different symptoms, being the most common
continuous burning pain, pain in electric shock and mechanical allo-
dynia®.

ELEMENTARY NEUROPATHIC PAIN NEUROANATOMY

Poorly myelinated Ad fibers and unmyelinated C fibers, which are com-
monly called small fibers, make up a heterogeneous population with dif-
ferent functions and subtypes. Some of these fibers have autonomic func-
tions, such as sweating and blood pressure regulation and, additionally,
they transport sensations such as temperature, pain, itching or touch.
Small fibers cell bodies are located in dorsal root ganglia and their fibers
end as nociceptors in the epidermis?.

Small fibers neuropathy, which courses with burning pain affecting toes
and soles of the feet, is normally very severe and is followed by par-
esthesias and dysesthesias. The reason for small fibers pain is still not
completely understood and the most probable hypothesis is a decrease
in the number of peripheral nociceptors and also the fact that remaining
small fibers are more susceptible to the influence of their medium, such
as increased painful and pro-inflammatory cytokines®.

Nociceptive peripheral afferences carried by first order neurons enter spi-
nal cord dorsal horn. Gelatinous substance, consisting of laminae I and
II, receive messages from myelinated A3 fibers and unmyelinated C fibers
(especially the latter). Lamina II interneurons and deeper laminae (III to
V) receive impulses carried by larger AB-type myelinated fibers, which
in normal situations do not transmit painful impulses. Primary afferent
neuron terminals relieve excitatory neurotransmitters, such as glutamate
and P substance and the calcitonin genetically related peptide (CGRP), to
activate second order neurons in spinal cord dorsal horn®.

Laminae I and V neurons are projected along spinothalamic and squa-
mous thalamic reticulum pathways and are sent to supraspinal structures,
such as brainstem, thalamus, somatonsensy cortex, insular cortex and
anterior singular cortex. Integrative studies show strong evidences that
NP is largely a consequence of persistent plastic changes along sensory
pathways*.

After traveling through the spinal cord, nociceptive information reaches
supra-segmental nervous structures in bulb, midbrain and diencephalon
with which they may synapse or end there. Among such structures there
are thalamus reticular formation, hypothalamus, limbic system and brain
cortex. The role of these supraspinal systems in pain pathophysiology is
not clearly known. Probably different regions are involved in sensory and
affective understanding of the painful phenomenon’.

Encephalic responses to nociception may be more easily understood than
allodynia, for example. Allodynia is a severe pain induced by normally
painless stimuli, such as touch or thermal stimuli experienced by NP
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patients. Allodynia is associated to abnormal increase of SII area in ante-
rior insular cortex, contralateral and ipsilateral to the painful area. Since
increased bilateral brain activity has been repeatedly observed in painful
conditions such as allodynia, this would explain why painless physiologic
stimuli could be perceived as painful in patients with damaged nervous
system®.

Both secondary somatosensory system and insular cortex receive informa-
tion from the thalamus, which is the largest relay of spinothalamic and
sensory pathways, being this phenomenon critical for NP development.
Both thalamic function and structure have been reported as abnormal, or
impaired, even in baseline NP states. This fact may explain the spontane-
ous component of this pain. Additional studies are needed to prove the
contribution of such areas to pathological processes and to better under-
stand abnormalities related to pain and disaffection and, in the future,
encourage further studies®.

NEUROPATHIC PAIN CHARACTERISTICS

NP is manifested by several symptoms, being the most common burning
continuous pain, electric shock sensation and mechanical allodynia. Neu-
rophysiologic studies and skin biopsy suggest that burning pain is reflex
of the spontaneous activity of afferent nociceptive fibers, while electric
shock sensation is presumably originated from ectopic high frequency
stimuli, generated in unmyelinated AP fibers. Mechanisms involved in
mechanical allodynia genesis are still not totally explained; however it is
known that harmless stimuli may induce pain by stimulating sensitized
afferent fibers®.

NP may be classified as spontancous (burning and pressing) or provoked
(tugging and shock) by means of skin brushing, by pressure and by ther-
mal stimuli, such as cold. Hyperalgesia, increased response to a normally
painful stimulus, may be frequently observed. NP patients also complain
of paresthesia and dysesthesia such as tingling, tugging and pricking®.

A simple questionnaire filled by patients or by the examiner may be used
to call the attention of the physician to the need for a careful evalua-
tion of NP patients (Table 1)7. This subject, as already described, will be
deeply addressed in another text of this same publication.

Table 1. Sensory changes found in neuropathic pain patients’

Quantitative Qualitative Spatial Temporal
Hypoesthesia Allodynia Poor location Abnormal latency
Hyperesthesia Paresthesia ~ Abnormal irradiation After stimulation
Hypoalgesia Dysesthesia Summation
Hyperalgesia

OBJECTIVE AND GENERAL PRINCIPLES OF THE EVALUA-
TION OF PAINFUL PATIENTS'

Objectives of painful patients evaluation are: to identify pain pathophysi-
ologic type, whether nociceptive, neuropathic or mixed, or none of them;
to diagnose the disease or the event inducing pain; and to recognize func-
tional limitation, possible associated comorbidities and other relevant
aspects. The final objective of the evaluation is to better plan patients’
care and management.

Clinical exam'

It is important that patients describe their painful experience they way
they understand it and self-report should be encouraged. History should
gather data on location, temporal profile, intensity, improvement or
worsening factors and simultaneous symptoms. One should ask about
previous medical history, identify the presence of past and current dis-
eases, previous surgeries, previous treatments for pain control and the
results of such interventions. It is interesting to document the functional
history, such as interference of symptoms on mobility, daily activities,
interpersonal relations, as well as on sleep and mood.

Anamnesis'
One should first listen to patients’ history, avoiding interferences and
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encouraging them to describe their complaints and their understanding
about causal factors of their pain.

After this first approach, one should specifically ask about signs and
symptoms indicative of NP, taking into consideration that patients may
not value or may over-value factors which are more or less important,
depending on their point of view.

Professionals should ask objective questions, according to their knowl-
edge, to get answers for the diagnosis of pain pathyphysiology, anatomy,
classification and etiology, always considering that NP most of the times
has late onset with regard to its cause. So, the difficulty in evidencing a
physical-organic justification for the presence of pain does not mean that
pain does not exist.

Physical evaluation'

Sometimes there might be discrepancy between patients’ complaint and
physical evaluation findings being necessary in some cases to repeat the
tests. For a general evaluation, painful area is inspected and palpated.
A thorough evaluation of cranial nerves, of motor function, of tendon
reflexes, of muscle tone, of walking pattern and balance is carried out in
sequence.

Sensory evaluation is the most important part of physical evaluation in
case of suspicion of NP. As part of minimum recommended neurologi-
cal exams, one should smoothly apply a cotton ball on the skin (tactile
sensitivity), apply stimuli with sharp materials such as needles (painful
sensitivity), thermal sensation by means of warm or cold objects (thermal
sensitivity) and 128Hz vibrations sensation by means of diapason. It is
important to compare the side affected by pain to the same contralateral
area when pain is unilateral and when pain is bilateral, comparison evalu-
ation should be proximal and distal to pain.

The relationship between stimulus and perception may change quantita-
tively (hypo or hyper-phenomenon), qualitatively, spatially and tempo-
rally. Sensory losses should be specified with regard to involved sensory
submodalities, such as tactile, painful and thermal. As example, allodynia
evaluated with light pressure movements in a single point, harmless warm
and cold to stimulate the injured area. The extension of body area af-
fected by sensory changes should be always documented.

Sensory quantitative tests

Added to other ways to evaluate pain, sensory quantitative tests (SQT)
may be extremely useful. These are noninvasive psychophysiologic tests
to evaluate responses to a series of painful and painless stimuli. Differ-
ently from what happens with skin biopsy tests and with corneal confocal
microscopy studies, their results express functional changes rather than
possible anatomic injuries associated to them®.

SQTs go beyond neurological physical evaluation which traditionally
evaluates somatosensory function. They provide a more precise evaluation
of somatosensory changes in areas with changes determined by the sen-
sory test’. An expressive number of studies evaluating procedures which
allow the evaluation of any aspect of a certain sensory function has been
already published, all of them directly based on patient’s sensory experi-
ence report'’.

Although potentially useful for NP diagnosis, the method has several lim-
itations, being two of them of major practical importance. The first is the
fact that there is no consensus or standardization of procedures, so any
aspect of the sensory function may be evaluated by different ways. So, two
measures of the same sensory function using the same tool in the same
patient may result in different values due to variations on used param-
eters. The second limitation is the time needed for the application of the
method, which in general goes beyond the time reserved by the physician
for a routine consultation. In general, the test demands at least one hour
to be applied, reason why there are proposals of standardized protocols
with a limited number of tests®. Limitations are described in table 2.

Methods'!

In the last decades, the method made up of increasing and decreasing
intensity stimuli has been enhanced. Patients respond to stimuli by press-
ing a button or informing verbally the physician when the stimulus is
perceived or when it disappears. So, with serial application of stimuli,
patients’ threshold for a certain stimulus is determined. Stimuli may be
continuously applied, which is called limit methods, or by means of a se-
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Table 2. Limitations of the quantitative sensory test'

Limitations

Implications

Psychological approach; requi-
res active participation of pa-
tients (with risks of false-positi-
ves).

The test can only be performed
in a single body area and just
once.

Limited sensitivity to detect
function loss in neuropathies
(risk of false-negatives)

Only the evaluation of the com-
plete pathway is possible.

Limiting values are needed to
prevent skin injuries

Time needed for the application
(approximately one hour for two
areas)

Contralateral area inadequate as
control

Special relevance in cases of limited ver-
bal communication, impaired cognition,
severe psychiatric diseases, sleepiness
states due to tiredness or use of drugs
(e.g., benzodiazepines), simulation of di-
seases.

Choice of test area should be done after
clinical evaluation; if necessary, test se-
veral areas.

Examples: children with diabetes or in-
creased limbo-cortical representation;
sensitivity may be increased by bilate-
ral evaluation in systemic neuropathies
(comparison with contralateral area) and
when using face and upper limbs as con-
trol areas.

There is no differentiation between the
origin of loss, or of hyperalgesia, betwe-
en peripheral and central (e.g., evaluate
face as control area in case of polyneuro-
pathy and lateral radiculopathy).

In some cases it is not possible to detect
minor changes due to the confidence
interval of 95% of healthy individuals be
close to limiting values used in the test.

Possible problems with tiredness and
loss of concentration.

In patients with systemic or bilateral dise-
ases, choose face or hand as control to
improve sensitivity and specificity.

ries of predefined stimuli, which is called levels method'?. Negative quali-
ties, such as hypoesthesia and hypoalgesia, in addition to positive such as
allodynia, hyperalgesia and hyperesthesia are evaluated.

The German Research Network on Neuropathic Pain (DENS) (htep://
www.neuro.med.tu-muenchen.de/dfns/uns/e_portrait.html) was created
in 2002 to promote the study and disclosure of NP mechanisms and treat-
ments. Based on a national German database, phenotypic characteristics
of different NP situations have been collected, including demographic,
psychometric and clinical data. These data include results of QST tests,
the parameters of which are shown in table 3%.

Table 3. Modality, receptors and methods of the quantitative sensory test (QST)"
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There are 13 different tests, including smaller and larger neurological fi-
bers evaluation. In general, painful sensitivity is evaluated by mechanical
stimuli (such as needle prick) or thermal stimuli with intensity above or
below individual threshold. These stimuli are especially useful to evaluate
positive signals, such as allodynia and hyperalgesia. Although there is cor-
relation in some somatosensory aspects with specific QST tests, the evalu-
ation of total sensory profile with the complete test is useful for better
understanding possible mechanisms involved. As example, an abnormal
threshold to cold may mean changes in Ad fibers, but if it is simultaneous
with abnormal warmth sensation, it may be result of descending inhibi-
tory system impairment.

To evaluate deep tissues, such as muscles and fascia, just pressure pain
threshold (PPT) is used as parameter and is decreased in regional complex
pain syndrome (RCPS), neurological injuries and peripheral neuropathy.
The so-called wind up rate may be evaluated with the application of a
single stimulus, followed by a series of stimuli to measure painful re-
sponse to temporal summation, which would be indirectly correlated to
posterior horn neurons phenomenon''.

Validation and adaptation

The application protocol of QST established by DFNS is already broadly
used in European countries. Since recommended protocols were devel-
oped based on reference databases, there are already parameters according
to gender, age group and affected body areas for a certain patient. It is
also possible to compare in the same individual two different sides, which
is particularly useful in unilateral affection situation. The use of specific
software helps data interpretation, also allowing the comparison of the
exam performed in different moments by different examiners''.

Clinical use

QST may be used to detect small fibers impairment, such as unmyelin-
ated C fibers and poorly myelinated A8 fibers. These clinical situations in
general are followed by dysesthesias or paresthesias with normal nervous
conduction studies, such as electroneuromyography. These changes may
be early signs of neuropathy different from peripheral neuropathy, identi-
fied by changes in thermal threshold which is increased and has sensitivity
of 36-85% as compared to skin biopsies'.

It is known that the same disease, or the same type of NP, have different
sensory profiles in different patients. So, a classification based on QST
findings was proposed, to differentiate normal sensory aspects (LOGO)
from hypoesthesia to thermal stimuli (L1), to mechanical stimuli (L2)
or to both (L3); or hyperalgesia to thermal stimuli (G1), to mechanical
stimuli (G2) or to both (G3)".

QST has been of diagnostic value in several situations, among them dia-
betes, even in asymptomatic patients to differentiate types of CRPS, pe-
ripheral nervous injury, Fabry disease, spinal cord trauma, and fibromy-

Stimuli DFNS protocol Device Type of axon CNS pathway Hyperalgesia/allodynia mechanism

Thermal

Cold CDT Computerized thermometer Ad Spinothalamic -

Warmth WDT C Spinothalamic -

Painful cold CPT A3, C Spinothalamic Central and peripheral sensitizations,
decreased inhibition

Painful warmth HPT As, C Spinothalamic Peripheral sensitization

Mechanical

Static puncture (blunt tip) MDT Von Frey filaments AB Lemniscal -

Vibration VDT Gauged diapason AB Lemniscal Unknown

Skin puncture (acute tip) MPT, MPS Gauged metal needles A3, C Spinothalamic Central sensitization

Blunt pressure PPT Pressure algometer A3, C Spinothalamic Unknown

Dynamic mechanical DMA Brush, cotton Ball, cotton AS, C Lemniscal Central sensitization

swab
Wind-up WUR Gauged metal needles A3, C Spinothalamic Central sensitization, decreased inhibition

CDT = cold detection threshold; CPT = cold painful threshold; DFNS = German network to study neuropatic pain; DMA = dynamic mechanical allodynia; HPT = heat perception threshold;
MDT = mechanical detection threshold; MPS = mechanical stimulation painful threshold; PPT = pressure pain threshold; VDT = vibration detection threshold; WDT = warm detection

threshold; WUR = wind-up rate.
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algia, among others. Other indication that will be useful in the future is
monitoring the response to topic treatment with lidocaine or capsaicin, as
well as the indication of treatment according to pain phenotypic profile''.

NEUROPHYSIOLOGY

Neurophysiological techniques, such as studies of nervous conduction,
trigeminal reflexes and somatosensory evoked potential are mediated by
non-nociceptive large afferent AP fibers and are widely used to evaluate
central and peripheral nervous system diseases'”. Such techniques are use-
ful to show the location and to quantify peripheral and central somato-
sensory pathway changes.

Most clinical and experimental studies show that NP is induced by noci-
ceptive conduction injury and so the results of non-nociceptive fibers do
not contribute to the diagnosis®.

Recent studies, however, have suggested that some specific NP types are
specifically associated to AP fibers injury. Patients with peripheral and
central nervous system diseases with sensations of electric shock in parox-
ysm are associated to abnormal neurophysiologic responses mediated by
non-nociceptive AP fibers'.

CORNEAL CONFOCAL MICROSCOPY

The eye is the only human organ allowing the inspection of central and
peripheral nerves at one time. Cornea is densely innervated by the oph-
thalmic branch of the trigeminal nerve. Corneal innervations may be
divided in three structures: subepithelial plexus, stromal nerves and sub-
basal plexus, which is located between the basal epithelium and Bowman
membrane, being parallel to eye surface and made up of small nervous
fibers with thickness of 0.2 to 10pm'”*%. Corneal nerves are Ad fibers or
C fibers with polymodal receptors with low threshold to nociception and
mechanical and cold stimuli.

Methods

To perform corneal confocal microscopy (CCM) the eye is prepared with
local anesthetics and hypromellose. The microscope is placed on central
cornea and connected to a tomograph, allowing high resolution pictures
of the sub-basal nerve plexus. The analysis of the images with the best
representation of corneal nervous fibers may be done manually or by
means of a software®.

Analyzed parameters are: (a) corneal nervous fibers length (NFL), defined
as the absolute length of branches and nerves in mm? (being considered
normal the measure of 18mm?, with variation between 11-14 mm/mm?;
(b) nervous fiber density (NFD), defined as the total number of larger
nerves by mm? (being considered normal the number of 42 [31-54]; and
(c) nervous fibers branches (NFB), defined as the number of branches per
mm? (normal 35 [25-55]). NFL is the most practical parameter, but NFD
is the best parameter to diagnose NP by CCM?**2!,

Clinical application

CCM has been primarily used to diagnose diabetic polyneuropathy and
sarcoidosis, being that data of its application for other diseases are scarce.
A recent metanalysis of 13 studies with 1680 participants has confirmed
its value to early detect nervous changes in patients with diabetic neu-
ropathy. Curiously, patients with intolerance to glucose already show
evidences of neuropathy detectable by CCM. In addition, patients with
intolerance to glucose, who later developed diabetes type 2, had signifi-
cantly lower NFD, NFL and NFB as compared to the control group.
Additionally, CCM detects minor nervous fibers injuries, even in the ab-
sence of other complications of the disease, such as retinopathy or micro-
albuminuria in patients with diabetes type 1?2, So, CCM may help the
identification of patients at risk and who need a more rigorous treatment
regimen. The correlation between corneal nervous fibers loss and severity
of diabetic polyneuropathy has been identified®.

Currently, many other diseases are being investigated with CCM, such
as chronic migraine, Wilson disease, chronic inflammatory unmyelinat-
ing polyneuropathy and amyotrophyc lateral sclerosis where signs of neu-
ropathy are detected by CCM. As compared to other tools, diagnostic
efficacy of CCM is comparable or even better than the quantification of
intraepidermal nervous fibers (IENF) but has not been compared to QST
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in larger cohorts. The finding of normative values of healthy volunteers
is a step further to allow the widespread clinical use of this technique?.
A major advantage of CCM seems to be that corneal nerves density is
more dynamically changed after treatment than skin innervations or ner-
vous function measured by QST. Similarly, significant pain relief and par-
tial corneal NFL and NFD normalization were reported after sarcoidosis
treatment with ARA 290, a peptide with 11 aminoacids obtained as from
the erythropoietin structure®.

So, CCM is a limited method for routine use due to high costs of equip-
ment acquisition and availability, currently restricted to research centers.
However, this is a promising and well tolerated tool to detect the loss of
small nervous fibers in early stages of systemic diseases and to monitor
recovery after treatment. The comparison with established methods, such
as skin biopsy and QST in different diseases is needed for the validation
of this method.

SKIN BIOPSY

This is a minimally invasive tool to investigate nociceptive fibers in hu-
man dermis and epidermis. Researchers have used this technique to quan-
titatively and qualitatively evaluate IENE. Skin biopsy (SB) may be per-
formed anywhere in the body with a punch needle under local anesthesia.
To diagnose peripheral neuropathy, SB is commonly performed on the leg
at a distance of 10cm above lateral malleolus and a more proximal SB on
the thigh, approximately 20cm below iliac spine. So, proximal and distal
samples may be used to help diagnosing neuropathic disease?.
Morphometric analysis in SB is possible when using the antibody 9.5
against cytoplasm protein gene product (PGP)¥. PGP 9.5 is broadly dis-
tributed in the peripheral nervous system and is a nonspecific panaxonal
marker. SB has been used to investigate the density of intradermal fibers
in peripheral nerve diseases, such as diabetic neuropathy, infectious and
inflammatory neuropathies associated to systemic diseases***. In all stud-
ies, IENF density was significantly lower in patients with neuropathies as
compared to control individuals®®.

Distal leg SB with quantification of intradermal small fibers density using
established rules is considered an effective technique for the diagnosis of
small fibers neuropathy?3°. With SB it was possible to detect evidences
of small fibers neuropathy in a variety of conditions®’, including fibro-
myalgia patients’**. So, SB has been recommended as important part of
diagnostic tests for small fibers neuropathy in fibromyalgia patients™.

CONCLUSION

NP has clinical presentation and result of simple physic neurologic evalu-
ation at bedside, which helps its diagnosis. However, additional methods,
such as QST, CCM and SB are significant contributors to the accuracy
of the diagnosis. NP treatment is different from that of nociceptive pain
and for this reason its accurate diagnosis is important to establish the
treatment. It is worth reminding that, as with any other symptom, NP is
present in a significant number of diseases and so specific treatments for
the underlying cause should be available.
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