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ABSTRACT Neurological soft signs are non-localizing neurological abnormalities that cannot be related to the
impairment of a specific brain region or are not believed to be part of a well-defined neurological

syndrome. They were observed in schizophrenia and other psychiatric disorders. Neurological soft signs are here reviewed
regarding cannabis use, obstetrics complications, antipsychotic treatments and the potential use of neurological soft signs as
candidate endophenotypes for schizophrenia. Neurological soft signs emerge as a potential endophenotype for several

disorders rather than a specific endophenotype for schizophrenia. There are no important correlations between neurological
soft signs and obstetric correlations and neuroleptic treatment. Cannabis abuse could be associated with the development of

neurological soft signs.
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INTRODUCTION

Neurological soft signs (NSS) are non-localizing neurological
abnormalities that cannot be related to impairment of a
specific brain region or are not believed to be part of a well-
defined neurological syndrome [1,2]. During the past
decades, researchers suggested the crucial role of NSS in
schizophrenia [3,4,5]. However, NSS is also observed in other
psychiatric disorders, including personality and mood
disorders [6,7,8].

Recent discussions are suggesting NSS as one of the
candidate endophenotypes in schizophrenia [9,10,11,12].
Endophenotypes are defined as trait markers that are present
independent of the manifestation of a disease [13].
Researchers have proposed five criteria for candidate
endophenotypes. They are an intermediate between genes
and signs and symptoms of the disorder. The criteria for
defining an endophenotype are a) association with illness in
the population; b) heritability; ¢) state independence; d)
familial association; e) co-segregation within families
[10,14,15,16].

Several studies have found a positive relationship between
NSS and schizophrenic symptoms. In general, the association
between NSS and negative symptoms is particularly robust.
The relationship between NSS and schizophrenic positive
symptoms reported contrary findings [17,18,19,20,21,22,
23,24,25]. Despite a few negative reports [19,26] a substantial
body of research has identified lower intelligence to be related
to an excess of NSS in schizophrenic patients [27,28,29,30,31].

It remains inconclusive whether NSS could be a trait or a state
marker, or both, for the disorder. Initial evidence for NSS as a
trait marker is drawn from findings that show an excess of NSS
in schizophrenia independent of medication effects. These
came from studies of NSS in first-episode medication-naive
patients [32,33,34,35] and studies that have controlled
conventional antipsychotic medications [18,36].

Bombin et al. [37] concluded that there is strong evidence to
suggest NSS as a trait feature of schizophrenia. Nevertheless,
there is also evidence to suggest that NSS varies across time
as the illness evolves [38,39,40,41,42,43]. These findings all
point to the sensitivity of NSS to changes in disease processes
throughout the course of illness, suggesting their possible role
as state markers for schizophrenia.

This article aims to review the existing literature discussing the
relationship between NSS and obstetric complications,

cannabis use, drug therapy, and as a candidate
endophenotype for schizophrenia.

MATERIALS AND METHODS
Aliterature search was conducted on major databases to find
useful studies for the purposes of this paper.

DISCUSSION

Mrad et al. [44] found no significant correlation in NSS
between patients with and without obstetric complications
(OC), there were negative correlations between OC total score
and motor coordination and integration sub-scores. These
negative correlations suggest that OC could enhance the
effects of genetic risk factors for schizophrenia. Boks et al. [45]
found significantly more NSS in the group of patients with first-
episode psychosis without a history of OC. Peralta et al. [46]
obtained that patients having a history of OC do not convey a
vulnerability to developing drug-induced neurological signs.

Psychomotor performance has consistently been found to be
altered in chronic cannabis users. Cannabis dependence is
associated with more NSS and especially motor coordination
and sensory integration signs. These results suggest that
cannabinoids interact with the brain networks underlying
NSS, known to be altered in schizophrenia [47]. Ruiz-Veguilla
et al. [48] supported the hypothesis that cannabis abuse could
be associated with NSS in first-episode psychosis. Lgberg and
Hugdahl [49] suggested that cannabis causes a transient
cognitive breakdown enabling the development of psychosis,
imitating the typical cognitive vulnerability seen in
schizophrenia. This is further supported by an earlier age of
onset and fewer neurological soft signs in the cannabis-
related schizophrenia group, suggesting an alternative
pathway to psychosis. Bersani [50] found cannabis is a
possible risk factor for the onset of schizophrenia and can
induce neurocognitive, behavioral and motor coordination
alterations. These findings suggest that NSS are relatively
independent from cannabis, but not from clinical features.

Most studies have shown that NSS cannot be simply
considered a medication effect. Gupta et al. [33] reported that
the rates of NSS did not differ significantly in neuroleptic-
naive or neuroleptic-treated patients. Indirect evidence that
NSS is not related to neuroleptic treatment also comes from
the study of Lawrie et al. [S1] assuming that NSS represents a
neurodevelopmental risk factor for schizophrenia rather than
an exposure to neuroleptic treatment. The substantial
independence of NSS from neurologic implications of
neuroleptic treatment is also confirmed by Bersani et al. [36].
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Other studies have examined whether the severity of NSS
determines the efficacy of atypical antipsychotics in
schizophrenia pointing out that the presence of high NSS in
schizophrenia patients impedes the improvement in cognitive
function with atypical antipsychotics treatment [52], while
Sevincok et al. [53] found no improvement in NSS with
olanzapine treatment. The results of various studies show
therefore substantially that the neurological dysfunction
observed could not be interpreted as the consequence of
neuroleptic medication, and no study suggests that
antipsychotics may, directly or indirectly, improve the baseline
neurological dysfunction.

NSS have been associated with the neuropsychopathology of
schizophrenia, and have been proposed as candidate
endophenotypes [54,55]. Although NSS are intrinsic to
schizophrenia, their level varies with the clinical course. Thus,
NSS may correspond to both genetic liability and the activity
of the disease process and may be considered potential
predictors of outcome [56]. There is much evidence that NSS is
highly prevalent in both adults and children with
schizophrenia. In addition, they have been detected as early
precursors of a schizophrenic outcome in at-risk subjects. The
NSS may be considered as a neurointegrative marker in
schizophrenia which has been hypothesized to be a
neurodevelopmental disease [57]. Also, their progress over
time is an important issue in addressing the course of the
illness, suggesting that NSS represent a marker sensitive to a
possible late deterioration process in the course of a
schizophrenic illness [42,58]. Scheffer found that NSS are
positively correlated with clinical symptom changes, and can
be modified by treatment [18]. Some studies say that the NSS
in schizophrenia is confounded by handedness, inconsistent
methodology, and prior treatment with neuroleptics. Other
studies of NSS in first-episode medication-naive patients
show an excess of NSS in schizophrenia independent of
medication effects [32,33,34]. Venkatasubramanian showed
that higher neurological signs in never-treated patients and
their lack of association with illness duration suggest
neurodevelopmental etiopathogenesis of schizophrenia [35].

Another observation is that there is a higher prevalence of
NSS in first-episode patients compared with healthy controls.
In particular, significantly higher total rates of NSS in patients
with first-episode schizophrenia or schizophreniform disorder
have been reported [33]. NSS may likely emerge as a general
endophenotype for many disorders rather than a specific
endophenotype for schizophrenia [59].

CONCLUSIONS

Neurological soft signs emerged as a potential
endophenotype for several disorders rather than a specific
endophenotype for schizophrenia. There are no important
correlations between neurological soft signs and obstetric
correlations. It had been observed substantial independence
of NSS from the neurologic implications of neuroleptic
treatment. Cannabis use is a possible risk factor for the onset
of schizophrenia and can induce neurocognitive, behavioral
and motor coordination alterations. Future studies will shed
light on the potential role of NSS as a state or trait variable.

Acknowledgments

This paper was entirely funded by the authors, and no
pharmaceutical companies were informed of or were involved
inthe paper. The authors have no potential conflict of interests
that are directly relevant to the contents of the paper. All
authors have contributed to this paper with equal efforts.

REFERENCES

1. Heinrichs, D.W.,, Buchanan, R.W,, 1988. Significance and meaning of
neurological signs in schizophrenia. American Journal of Psychiatry 145, 11-
18.

2. Chen, E.Y.H., Shapleske, ]., Luque, R., McKenng, PJ., Hodges, ].R., Callloway,

10.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

S.P,Hymas, N.ES., Dening, T.R., Berrios, G.E., 1995. The Cambridge
Neurological Inventory: a clinical instrument for soft neurological signs and
the further neurological examination for psychiatric patients. Psychiatry
Research 56, 183-202.

Tsuang, M.T., Gilberson, M.W., Faraone, S.V., 1991. The genetics of
schizophrenia: current knowledge and future directions. Schizophrenia
Research 4, 157-171.

Torrey, E.F,, Bowler, A.E., Taylor, E.H., Gottesman, LI, 1994. Schizophrenia and
Manic-Depressive Disorder: The Biological Roots of Mental Illness as
Revealed by the Landmark Study of Identical Twins. Basic Books, New York,
NY.

Tsuang, M.T., Faraone, S.V,, 1999. The concept of target features in
schizophrenia research. Acta Psychiatrica Scandinavica 395 (Suppl.), 2-11.
Whitty B Clarke M, McTigue O, Browne S, Gerwin M, Kamali M, et al.
Diagnostic specificity and predictors of neurological soft signs in
schizophrenia, bipolar disorder and other psychoses over the first 4 years of
illness. Schizophr Res 2006;86:110-7.

Gureje O. Neurological soft signs in Nigerian schizophrenics: a controlled
study. Acta Psychiatr Scand 1988;78:505-9.

Quitkin F, Rifkin A, Klein DE Neurologic soft signs in schizophrenia and
character disorders. Organicity in schizophrenia with premorbid asociality
and emotionally unstable character disorders. Arch Gen Psychiatry
1976;33:845-53.

Boks MP Liddle PE, Burgerhof JG, Knegtering R, van den Bosch RJ.
Neurological soft signs discriminating mood disorders from first episode
schizophrenia. Acta Psychiatr Scand 2004;110:29-35.

.Chan RC, Gottesman, II. Neurological soft signs as candidate
endophenotypes for schizophrenia: ashooting star or a Northern star?
Neurosci Biobehav Rev 2008;32:957-71.

.Compton MT, Bollini AM, McKenzie Mack L, Kryda AD, Rutland ], Weiss PS, et
al. Neurological soft signs and minor physical anomalies in patients with
schizophrenia and related disorders, their first-degree biological relatives,
and non-psychiatric controls. Schizophr Res 2007;94:64-73.

Varambally S, Venkatasubramanian G, Thirthalli ], Janakiramaiah N,
GangadharBN. Cerebellarand otherneurological soft signs in
antipsychotic-naive schizophrenia. Acta Psychiatr Scand 2006;114: 352-6.
Gottesman II, Shields J: Genetic theorizing and schizophrenia. British Journal
of Psychiatry Suppl 1973, 122:15-30.

Barrantes-Vidal, N., Fananas, L., Rosa, A., Caparros, B., Riba, M.D., Obiols,
J.E., 2002. Neurocognitive, behavioural and neurodevelopmental correlates
of schizotypy clusters in adolescents fromthegeneralp o pulation .
Schizophrenia Research 61, 293-302.

Gottesman, LI, Gould, T.D., 2003. The endophenotype concept in psychiatry:
etymology and strategic intentions. American Journal of Psychiatry 160,
636-645.

Tsuang, M.T,, Faraone, S.V., Lyons, M.]., 1993. Identification of the phenotype
in psychiatric genetics. European Archives of Psychiatry and Clinical
Neuroscience 243, 131-142.

Biswas P Malhotra S, Malhotra A, Gupta N. Comparative study of
neurological soft signs in schizophrenia with onset in childhood, adolescence
and adulthood. Acta Psychiatr Scand 2007;115:295-303.

Jahn T, Hubmann W, Karr M, Mohr F, Schlenker R, Heidenreich T, et al. Motoric
neurological soft signs and psychopathological symptoms in schizophrenic
psychoses. Psychiatry Res 2006;142:191-9.

Merriam AE, Kay SR, Opler LA, Kushner SE vanPraag HM. Neurological signs
and the positive-negative dimension in schizophrenia. Biol Psychiatry
1990;28:181-92.

Mohr F, Hubmann W, Cohen R, Bender W, Haslacher C, Honicke S, et al.
Neurological soft signs in schizophrenia: assessment and correlates. Eur
Arch Psychiatry Clin Neurosci 1996;246:240-8.

Scheffer RE. Abnormal neurological signs at the onset of psychosis.
Schizophr Res 2004;70:19-26.

Ruiz-Veguilla M, CervillaJA, Barrigon ML, Ferrin M, Gutierrez B, GordoE, et al.
Neurodevelopmental markers in different psychopathological dimensions of
first episode psychosis: the ESPIGAS study. Eur Psychiatry 2008;23:533-40.
Cuesta MJ, Peralta V, de Leon ]. Neurological frontal signs and
neuropsychological deficits in schizophrenic patients. Schizophr Res 1996;
20:15-20.

Cuesta M]J, Peralta V, Juan JA. Abnormal subjective experiences in
schizophrenia: its relationships with neuropsychological disturbances and
frontal signs. Eur Arch Psychiatry Clin Neurosci 1996;246:101-5.

Malla AK, Norman RM, Aguilar O, Cortese L. Relationship between
neurological 'soft signs' and syndromes of schizophrenia. Acta Psychiatr
Scand 1997;96:274-80.

Flashman LA, Flaum M, Gupta S, Andreasen NC. Soft signs and
neuropsychological performance in schizophrenia. Am J Psychiatry 1996;153:
526-32.

Chen EYH, Chan RCK. The Cambridge Neurological Inventory: clinical,
demographic, and ethnic correlates. Psychiatric Ann 2003;33:202-10.

Mosher LR, Pollin W, Stabenau JR. Identical twins discordant for
schizophrenia. Neurologic findings. Arch Gen Psychiatry 1971;24: 422-30.
Cuesta M], Peralta V, de Leon ]J. Neurological frontal signs and
neuropsychological deficits in schizophrenic patients. Schizophr Res 1996;
20:15-20.

Cuesta M], Peralta V, Juan JA. Abnormal subjective experiences in
schizophrenia: its relationships with neuropsychological disturbances and
frontal signs. Eur Arch Psychiatry Clin Neurosci 1996;246:101-5.
HydeTM,GoldbergTE, EganMF,LenerMC, WeinbergerDR.Frontal release
signs and cognition in people with schizophrenia, their siblings and healthy
controls. Br] Psychiatry 2007;191:120-5.

Chen EY, Hui CL, Chan RC, Dunn EL, Miao MY, Yeung WS, et al. A 3-year
prospective study of neurological soft signs in first-episode schizophrenia.
Schizophr Res 2005;75:45-54.

Gupta S, Andreasen NC, Arndt S, Flaum M, Schultz SK, Hubbard WC, Smith
M. Neurological soft signs in neuroleptic-naive and neuroleptic-treated
schizophrenic patients and in normal comparison subjects. Am J Psychiatry.

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 127



VOLUME - 13, ISSUE - 05, MAY - 2024 « PRINT ISSN No. 2277 - 8160 * DOI : 10.36106/gjrq|

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

SL.

52.

53.

54.

55.

56.

57.

58.

59.

60.

1995 Feb;152(2):191-6. doi: 10.1176/ajp.152.2.191.

Sanders RD, Keshavan MS, Schooler NR. Neurological examination
abnormalities in neuroleptic-naive patients with first-break schizophrenia:
preliminary results. Am ] Psychiatry 1994;151:1231-3.

Venkatasubramanian G, Latha V, Gangadhar BN, Janakiramaiah N,
Subbakrishna DK, Jayakumar PN, Keshavan MS. Neurological soft signs in
never-treated schizophrenia. Acta Psychiatr Scand. 2003 Aug;108(2):144-6.
doi: 10.1034/5.1600-0447.2003.00113.x.

Bersani G, Gherardelli S, Clemente R, Di Giannantonio M, Grilli A, Conti CM,
etal. Neurologic softsignsinschizophrenic patients treated with
conventional and atypical antipsychotics. ] Clin Psychopharmacol 2005; 25:
372-5.

Bombin I, Arango C, Buchanan RW. Significance and meaning of
neurological signs in schizophrenia: two decades later. Schizophr Bull
2005;31:962-77.

Whitty B Clarke M, McTigue O, Browne S, Gerwin M, Kamali M, et al.
Diagnostic specificity and predictors of neurological soft signs in
schizophrenia, bipolar disorder and other psychoses over the first 4 years of
illness. Schizophr Res 2006;86:110-7.

Mayoral M, Bombin I, Zabala A, Robles O, Moreno D, Parellada M, et al.
Neurological soft signs in adolescents with first episode psychosis: two-year
followup. Psychiatry Res 2008;161:344-8.

Madsen AL, Vorstrup S, Rubin P Larsen JK, Hemmingsen R. Neurological
abnormalities in schizophrenic patients: a prospective follow-up study 5
years after first admission. Acta Psychiatr Scand 1999;100:119-25.

Prikryl R, Ceskova E, Kasparek T, Kucerova H. Neurological soft signs and
theirrelationshipto l-year outcome in first-episode schizophrenia. Eur
Psychiatry 2007;22:499-504.

Chen EY, Kwok CL, Au JW, Chen RY, Lau BS. Progressive deterioration of soft
neurological signs in chronic schizophrenic patients. Acta Psychiatr Scand
2000;102:342-9.

Mittal VA, Neumann C, Saczawa M, Walker EF. Longitudinal progression of
movement abnormalities in relation to psychotic symptoms in adolescents at
high risk of schizophrenia. Arch Gen Psychiatry 2008;65:165-71.

Mrad A, Mechri A, Slama H, Mokni S, Letaief M, Gha L. Correlations between
obstetric complications and neurological soft signs in Tunisian patients with
schizophrenia. Psychiatry Clin Neurosci. 2010 Dec;64(6):645-8.

Boks MP Selten JP Leask S, Castelein S, van den Bosch R]. Negative
association between a history of obstetric complications and the number of
neurological soft signs in first-episode schizophrenic disorder. Psychiatry
Res. 2007 Jan 15;149(1-3):273-7.

Peralta V, Cuesta M], Serrano JE Obstetric complications and neurological
abnormalities in neuroleptic-naive

psychotic patients. Eur Arch Psychiatry Clin Neurosci. 2006 Oct; 256(7):407-13.
Dervaux A, Bourdel MC, Laqueille X, Krebs MO. Neurological soft signs in
non-psychotic patients with cannabis dependence. Addict Biol. 2010 Nov 4.
doi: 10.1111/;.1369-1600.2010.00261.x.

Ruiz-Veguilla M, Gurpegui M, Barrigén ML, Ferrin M, Marin E, Rubio JL,
Gutiérrez B, Pintor A, Cervilla]. Fewer neurological soft signs among first
episode psychosis patients with heavy cannabis use. SchizophrRes. 2 0 0 9
Feb;107(2-3):158-64.

Lgberg EM, Hugdahl K. Cannabis use and cognition in schizophrenia. Front
Hum Neurosci. 2009;3:53.

Bersani G, Orlandi V, Gherardelli S, Pancheri P Cannabis and neurological
soft signs in schizophrenia: absence of relationship and influence on
psychopathology. Psychopathology. 2002 Sep-Oct;35(5):289-95.

Lawrie, S.M., Byrne, M. Miller, P, et al (2001) Neurodevelopmental indices and
the development of psychotic symptoms in subjects at high risk of
schizophrenia. British Journal of Psychiatry, 178, 524-530.

Das M, Kumari V, Soni W, Ettinger U, Binneman B, Hughes C, Mehrotra R,
Sharma T. Source Institute of psychiatry, London, UK. Neurological soft signs
and their relationship to cognitive and clinical efficacyofa t v p i ¢ a 1
antipsychotics in schizophrenia. Schizophr Bull. 2004;30(2):241-53.

Sevincok L, Topaloglu B. Source. Department of Psychiatry, Adnan Menderes
University Faculty of Medicine, Tip Fak. Psikiyatri AD Aydin, Turkey.
Neurological soft signs and positive treatment response to olanzapine in
chronic schizophrenia. 006 Jan;30(1):141-3.

Chan RC, Xu T, Heinrichs RW, Yu Y, Wang Y. Neurological soft signs in
schizophrenia: a meta-analysis. Schizophr Bull. 2010 Nov;36(6):1089-104.
Hui CL, Wong GH, Chiu CE Lam MM, Chen EY. Potential endophenotype for
schizophrenia: neurological soft signs. Ann Acad Med Singap. 2009
May;38(5):408-6.

Bachmann S, Bottmer C, Schréder J. Neurological soft signs in first-episode
schizophrenia: a follow-up study. Am ] Psychiatry. 2005 Dec;162(12):2337-43.
doi: 10.1176/appi.ajp.162.12.2337.

Obiols JE, Serrano F, Caparrés B, Subird S, Barrantes N. Neurological soft
signs in adolescents with poor performance on the continous performance
test: markers of liability for schizophrenia spectrum disorders? Psychiatry
Res. 1999 ]Jun 30;86(3):217-28. doi: 10.1016/s0165-1781(99)00039-6.

Bombin I, Arango C, Buchanan RW. Significance and meaning of
neurological signs in schizophrenia: two decades later. Schizophr Bull. 2005
Oct;31(4):962-77. doi: 10.1093/schbul/sbi028.

Chen EY, Wong GH, Hui CL, Tang JY, Chiu CE Lam MM, Sham PC.
Phenotyping psychosis: room for neurocomputational and content-
dependent cognitive endophenotypes? Cogn Neuropsychiatry. 2009;14(4-
5):451-72. doi: 10.1080/13546800902965695.

128 = GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS




