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Differential diagnosis algorithm of endogenous catatonia,
catatonia-morphic and catatonia-mimicking states

D. N. Safonov

Zaporizhzhia State Medical University, Ukraine

Subject relevance. The process of mental pathology pathomorphosis leads to the polymorphism of its clinical manifestations
and, as a consequence — to difficulties in identification and differential diagnosis. The solution to this problem is in the adaption
of diagnostic methodology to clinical realities by including into their structure instruments formed basing on pathomorphosis
factors and trends. In this perspective, the most prominent example is endogenous catatonia, which in the academic tradition is
conventionally affiliated with the form of schizophrenia with the same name. According to the classical understanding, endogenous
catatonia, or, in the narrow sense — catatonic syndrome, is a group of intermittent motor disorders, arranged with polymorphic
shell constellation of neuropsychiatric manifestations.

The aim is to develop pathomorphosis adapted clinical algorithm of endogenous catatonia differential diagnostics.

Materials and methods: 236 patients of Zaporizhzhia Regional Psychiatric Clinic were examined. Patients were divided into
groups due to their mental disorders:

— core group: patients with elements of endogenous catatonia in the structure of different clinical forms of schizophrenia (there
were 144 patients in this group);

— comparison group # 1: 69 patients with late neurotropic effects of neuroleptic therapy (LNENT);

— comparison group # 2: 103 patients with catatonia-morphic dissociative disorders (CDD);

— comparison group # 3: 90 patients with organic catatonic disorder (OrCD);

Results. Using Bush-Francis Catatonia Rating scale as an instrument of clinical analysis and statistical research of results with

A. Wald’s sequential analysis (modificated by E. V. Gubler) an algorithm of differential diagnostics of endogenus catatonia which
includes 3 steps of Recognition Scale for Endogenous Catatonia is developed.

Conclusion. Designed scales have a number of categorical differences from existing analogues, foremost by virtue of
specificity of clinical-discursion compositions of using marks and disqualified conditions and excluding phenomena spectrum
availability. The validity level: true positive diagnostic results (sensibility) = 94.43 %, pseudo-negative = 5.56 %, true negative
(specificity) = 90.00 %, pseudo-positive = 10.00 %.

Anroputm AudepeHLiHHOI AiarHOCTUKU €HAOFeHHOI KaTaToHii,
KaTaTOHOMOPQHUX Ta KATaTOHOMIMIKPUUHUX CTaHIB

A. M. CadoHoB

lMpouec natomopdo3dy NCKxivHOi NaTonorii NPU3BOANTL A0 NONIMOPI3MY i KMiHIYHWX NPOSIBIB Ta, Sk HACMIAOK, — [0 TPYAHOLLIB
B ineHTudikaLii Ta aucbepeHuianbHii giarHocTuui. BupilwerHs Liei npobnemm nonsrae B aganTtauii AiarHOCTUYHNUX METOAVK 4O
KNiHIYHWX peanii LLMSXOM BKITFOYEHHS [0 iXHbOro ckragy iHCTPYMEHTIB, Lo CChOpMOBaHi Ha OCHOBI hakTopiB naToMopdho3y Ta
1i0ro TeHAEeHLiN. 3 Lboro Nornsay HansickpasilLMM NPUKIaAoM € EHAOreHHa KaTaToHis, sika B akageMiyHil Tpaguuii, 3a3suyait,
NOB'A3YETLCS 3 0AHONMEHHO (hOPMOI0 WN30dpeHii. BianosigHo 40 KNacuyYHOro posyMiHHs, eHooreHHa kataToHis abo, y By3b-
KOMY CEHCI, KaTaTOHI4YHWI CUHAPOM € rPYNOK MOTOPHUX MOPYLUEHB i3 MONIMOPAHOI 0BOMOHKOK NCUXOHEBPOSIONYHOIO NOPSAKY.

MeTta po60oTu — po3pobka natomopd03-a4anToBaHOrO KIiHIYHOrO anroputMy AudepeHuianbHOI 4iarHOCTUKW eHO0reHHO
KaTaToHii.

Matepianu Ta meTogm. O6cTexmnm 236 nauieHTiB 3anopiabkoi 06nacHoi ncuxiatpuyHoi nikapHi. MNavieHTiB noainunm Ha rpynu
B 3B'A3KY 3 iXHIMV NCUXIYHUMU PO3NaamMu:

— OCHOBHa rpyna: XBopi 3 efleMeHTamMn eHO0reHHOT KaTaToHil y CTPYKTYpI Pi3HUX KMiHIYHMX hopM Lm3odppeHii (144 xBopi);
— rpyna nopiBHsiHHs N2 1: 69 navjeHTiB i3 nisHiMW HePOTPONHUMK ecpekTamm HeiponenTuyHoi Tepanii (MHEHT);
— rpyna nopisHsiHHS Ne 2: 103 xBopi 3 kKaTaToHOMOPMHUMM AucouiaTuBHuMK posnagamu (KOP);

—rpyna nopieHsiHHS Ne 3: 90 xBopux 3 opraHiYHUM KaTaToHiYHUM poanagom (OpKP).

Pesynbrati. BukopuctanHs kniHiyHoI Wkanu byla—®peHcica Sk iHCTPYMeHTa KITiHIYHOro aHanisy Ta CTaTUCTUYHOrO 4oChi-
[DKEHHS pe3ynbTaTiB y pamkax noAgiiHoro nocnigosHoro aHanisy A. Banbga (mogudikosaHoro €. B. ly6rnepom) npuaseno fo
CTBOPEHHS anroputMy AndepeHLianbHOi AiarHOCTVKM eHOOMEHHOI KaTaToHii, KoTpa MICTUTb 3 KpOKM BUKOpUCTaHHA «LLikann
PO3PI3HEHHS EHIOTEHHOT KaTaToHii» («LLIPEK»).

BucHoBku. Po3pobneHa Lukana mae HW3Ky KaTeropianbHuX BiAMIHHOCTEN Bif HAasiBHUX aHanoris nepegycim Yepes crneumndiky
KMiHIKO-OMCKYPCVMBHUX KOMMO3WLiiA i3 BUKOPUCTAHHAM MapKepiB i Anckeanidikytoumx cTaHis. PiBeHb BanigHOCTI: iICTUHHO NO3WTYBHI
pe3ynerati AiarHocTuku (YyTnuBicTe) = 94,43 %, nceBaoHeratuBHi = 5,56 %, iCTMHHO HeraTuBHi (cneumdiynicTb) = 90,00 %,
ncesgonoauTtveHi = 10,00 %.
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AAroputm A GepeHUUarbHON AWArHOCTUKN 3HAOTEHHOW KaTaTOHUM,
KaTaTOHOMOP®HbIX U KATATOHOMUMUKPUUECKHUX COCTOAHUN

A. H. CapoHoB

lMpouecc natomopghosa NCUX1YEecKomn NaTomnoriv NPUBOAUT K NONMMOPMU3MY €€ KITMHUYECKWX NPOSIBNIEHUI 1, Kak CrieacTeue, —
K TPYBHOCTSIM B MAEHTUMKALMU 1 AnddepeHumanbHON AnarHocTrke. PelueHmne aToi npobnemMsl 3akmoyaeTcs B agantaumm
AMArHOCTUYECKNX METOAMK K KIIMHUYECKUM peanusiv NyTeM BKIHOYEHUS B UX COCTaB MHCTPYMEHTOB, CCDOPMUPOBAHHBIX Ha
0CHOBE (haKTopoB nNatomopd03a 1 ero TeHaeHuwiA. C 3Toi TOYKM 3peHns Hambonee SpkUM NPUMEPOM SIBMSETCS SHOOreHHas
KaTaToHMs, KOTOpas B aKkaZeMM4eckon Tpaamumm obbI4HO CBS3LIBAETCS C OAHOMMEHHOW hopmon wmn3ogpeHun. CornacHo
KraccuyeckomMy MOHUMAHWIO, SHOOTEHHAs KaTaTOHMS UM, B Y3KOM CMbICTE, KaTaTOHMYECKWIA CUHAPOM, SIBMSETCS rpynmnon
MOTOPHBbIX HapYLUEHW C NONMMOPHO 0BONOYKON NCMXOHEBPOIIOMMYECKOro Nopsiaka.

Llenb pa6oTbl — pa3paboTka NatoMopdo3-aAanTMpoOBaHHOMO KIMHUYECKOTO anroputMa AnddepeHLnansHon AnarHocTuki
3HLOreHHOW KaTaToHWN.

Matepuanbl u metogbl. O6cnenoBaHo 236 naumeHToB 3anopoxckon 0bnacTHoM neyuxmatpuieckon 6onbHUUbI. MaumeHTsl
ObIN pa3aeneHbl Ha rpyNMbl B CBSA3K C UX NCUXUYECKMMU PACCTPONCTBAMM:

— OCHOBHasi rpynna: GonbHbIE C 3NeMEHTaM1 SHLOTEHHOM KAaTaTOHWMW B CTPYKTYPE PasnnyHbIX KITMHUYECKIX (hOpM LLIN30CPEHIN
(144 GonbHbIX);

—rpynna cpaBHeHust Ne 1: 69 nauMeHTOoB C NO3AHMMU HEMPOTPOMNHLIMM 3dhdpekTammn HerlponenTuieckon Tepanum (MHIHT);
— rpynna cpasHeHust Ne 2: 103 6onbHbIX C KaTaTOHOMOPGHBIMU AUCCOLMaTUBHBIMK paccTporicteamu (KOP);
—rpynna cpaBHeHnst Ne 3: 90 60mbHbIX C OpraHU4eckUMM KaTaToHudeckumm pacctpoiicteamu (OpKP).

Pesynbratbl. Vcnonb3oBaHue knnH14eckol wkanbl byla—PpeHcuca B ka4ecTBe MHCTPYMEHTa KIMHUYECKOro aHanuaa u cta-
TUCTUYECKOTO UCCNEe0BaHUs Pe3yNnbTaToB B paMKax ABOWHOIO NocneaoBarensHoro aHanuaa A. Banbaa (MoanuummpoBaHHoro
E. B. [y6nepom) npuBeno k cospaHuio anroputma auddepeHupmanbHon AnarHOCTUKW SHOOTEHHO KaTaToHWKW, KOTopasi BKIKOYaeT
B cebs 3 wara npumeHeHus «LLkanbl pasnuyenns sHaoreHHow katatoHnmy («LLIPOK»).

BbiBogbl. PaspaboTaHHas Lkana UMeeT psify KaTeropuasbHbIX OTIIUYMIA OT CYLLECTBYHOLMX aHaMOoroB, NPeXxAe BCEro B CUIly
CNEeLNMUKI KIMHUKO-AUCKYPCUBHBIX KOMMO3ULMIA C UCTONb30BaHNeM MapKepoB U AUCKBANUULMPYIOLLMX COCTOSIHWIA. Ypo-
BEHb BamNMIHOCTW: UCTUHHO MOMOXKUTENbHBIE PE3yNbTaThl AUarHOCTUKM (HyBCTBUTENBHOCTL) = 94,43 %, ncesgooTpuLaTesb-

Hble = 5,56 %, UCTWHHO oTpuLaTenbHble (cneumduyHocTb) = 90,00 %, ncesgononoxutensHbie = 10,00 %.

Subject relevance

The process of mental pathology pathomorphosis (PM)
leads to polymorphism of its clinical manifestations and,
as a consequence — to difficulties in identification and
differential diagnosis. The solution to this problem is in
the adaption of diagnostic methodology to clinical realities
by including into their structure instruments formed basing
on PM factors and trends [18-22].

In this perspective, the most prominent example is en-
dogenous catatonia (EC), which in the academic tradition
conventionally is affiliated with the form of schizophrenia
with the same name. According to the classical under-
standing, EC, or, in the narrow sense — catatonic syndrome
(CS), is a group of intermittent motor disorders, arranged
with polymorphic shell constellation of neuropsychiatric
manifestations [1,2,19-22].

With psychiatric diagnosis formalization degree in-
censement, as a result of adaptation to the requirements
of evidence-based medicine, which is typical of the inter-
national psychiatric discourse of XXI century, diagnostic
algorithms that provide specialized diagnostic scales have
been established in clinical practice, including: Rosebush
and colleagues scale (1999), The Modified Rogers Scale
(MRS, 1991), Bush-Francis Catatonia Rating Scale
(BFCRS, 1996), Northoff Catatonia Scale (NCS, 1999),
Catatonia Rating Scale (CRS, 2008). Analysis of scales
above finds lack of signs that are specific to EC structure,
contamination of diagnostic positions and replication of
same phenomena. That leads to discursive heterogeneity
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and artificial etiopatogenetic homogenization, without any
formal system of adaptation to EC PM [3-15].

In this regard, the development of PM adapted diag-
nostic tool for EC differentiation is an urgent task of modern
clinical psychiatry.

The aim of this study is to develop pathomorphosis
adapted clinical algorithm of endogenous catatonia diffe-
rential diagnostics.

The research design and basic features
of contingents and methods

453 patients struggling catatonia and behavior disorders
of different genesis have been examined on the basis of
the Zaporizhzhia Regional Psychiatric Clinic. For further
examination 236 patients were chosen by prevailing criteria
(primarily by the nosology). All the patients have been
hospitalized in stable somatic state due to psycho-somatic
examination. The duration of the disorder takes from 5 to
30 years. The average age of patient was approximately
34 years.

Patients were divided into groups due to their mental
disorders:

— core group: patients with elements of endogenous
catatonia in the structure of different clinical form of schizo-
phrenia (there are 144 patients in this group);

— comparison group # 1: 69 patients with late neuro-
tropic effects of neuroleptic therapy (LNENT);

— comparison group # 2: 103 patients with catatono-
morphic dissociative disorders (CDD);
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— comparison group # 3: 90 patients with organic
catatonic disorder (OrCD);

On the stage of testing diagnostic tool sensitivity and
specificity, 30 patients with schizophrenia disorder with
excluded phenomena of catatonic range were included
to the comparison group.

Following research methods were used:

— psycho-pathological method — used for identification
of disorder due to ICD-10 and analysis of its course with
the help of the diagnostic scales (PANSS / Bush-Francis
Catatonia Rating Scale (G. Bush, M. Fink, G. Petrides,
1996) [16,17];

— catamnestic method — analysis of new diagnostic
specificity, determine the effectiveness of the developed
differential diagnostics tool.

— clinical and statistical methods — were used for re-
search results processing and assessment of the results’
authenticity. All calculations were implemented on PC by
dint of SPSS 15.0 and Excel programs from Microsoft
Office 2003 pack. There a designation and arithmetical
mean and variations were conducted for every quantitative
indicator M (s), standardized mistakes of average M + m,
Student’s criterion for quantitative indicators, unified signifi-
cation of statistical probability p, diagnostic value grade (of
diagnostic coefficients (DC) and Kullback’s informativeness
measure (IM)) an a part of A. Wald’s sequential analysis
(modificated by E. V. Gubler). Statistic manipulations of
research results were implemented on PC by Excel pro-
grams from Microsoft Office 2003 pack.

Research results

Comparative analysis of the endogenous catatonia
symptoms occurrence was performed with different re-
presentative of the comparison group, videlicet:

—LNENT [20] (Table 1);

— CDD [21] (Table 2);

—OrCD [22] (Table 3).

With DC and IM calculations by the formulas (E. V. Gub-
ler, 1978);

A
DC = 10|g—A1—; (1)

2

IM = 10lg —21—x 05[A,-A); @)
2

where: DC — diagnostic coefficient;

IM — Kullback’s informativeness measure;

A1 - sign frequency in comparison group # 1;

A2 - sign frequency in comparison group # 2.

Allimportant signs were made into differential-diagno-
stic tables (step 1, 2 and 3 ECDS) and posted in descend-
ing order of informativeness:

Filling scales of clinical forms was based on consistent
observation and registration of psychopathological phe-
nomena, postural and facial features, articulation, content,
emphatic intonational-verbal communication parameters,
neurological stigmas and complex patterns of behavior.

“Yes” mark was put in table in case of the phenomena
presence, “No” mark was put in table in case of phenomena
absence. On filling each line, the amount calculation of DC
has been produced. By dint of mark DC addition, reaching
value of 3 .= +13 or -13, imposed preliminary diagnostic
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Table 1. ECDS, step 1 — form (differentiation of EC and LNENT) [20]

Original research

Sign (mark) Yes No .
negativism (passive) -5.66 +9.05
impulsive actions -6.35 +8.05
echophenomena -6.19 +7.08
retrograde amnesia -8.31 +4.59
paramimia -6.73 +5.27
autoagression -9.13 +3.59
catalepsy -7.02 +4.03
solidification -8.11 +3.20
oneiric -13.75 +1.77
stupor -7.60 +2.62
negativism (active) -7.32 +2.35
stereotyped movements -6.10 +2.68
tremor at rest +6.94 -2.28
autonomic disorders +9.67 -1.35
agression +7.45 -1.58
motor automatisms -5.77 +1.96
mutism -6.03 +1.80
choreoathetosis +6.87 -1.30
dystonia +5.51 -1.33
rigidity -4.43 +0.97
Table 2. ECDS, step 2 — form (differentiation of EC and CDD) [21]
Sign (mark) Yes No P
echophenomena -8.60 +7.52
impulsiveness -5.08 +7.65
autoagression -8.83 +3.56
stupor -8.09 +2.66
negativism -7.58 +2.46
paramimia -4.83 +2.46
tremor +5.71 -1.44
demonstrativeness +5.59 -1.38
stereotypy -3.23 +2.03
autonomic disorders +2.33 -1.69
dyspnea +3.82 -0.98
Table 3. ECDS, step 3 — form (differentiation of EC and OrCD) [22]
Sign (mark) Yes No P
negativism (passive) -5.31 +8.93
impulsive actions -5.74 +7.88
tremor at rest +7.81 -3.20
catalepsy -5.41 +3.73
solidification -6.25 +2.97
paramimia -3.38 +4.19
echophenomena -2.27 +5.05
negativism (active) -4.79 +2.01
oneiric -6.45 +1.48
stupor -4.23 +2.10
mutism -5.22 +1.70
crepuscular disorder +7.81 -0.77
nystagmus +7.81 -0.77
autoaggression -2.65 +2.22
ambivalency -2.45 +2.35
agression +5.92 -0.94
retrograde amnesia -1.68 +1.70
passive submission +0.63 -0.23
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Catatonic Yes
syndrome
(CS)
No
replacement late neurotrophic effects 200 >13 RSEC Yes neuroleptics
with atypical neuroleptic of neuroleptic therapy Step 1 background reception
Yoo <13 2o = 13 No
(" )
including benzodiazepines dissociative spectrum 2oc>13 RSEC Yes the presence
and psychotherapy psyhopatological dicorders Step 2 of psychogenic trigger
- J
doc <13 doc =213 No
( 3
including of neuroprotective ) . 2o >13 RSEC Yes the presence
) organic catatonia o
and nootropics drugs Step 3 of the organic trigger
. J
ZDC =13 zDC <13 No
neurological
and medico-genetic [ other conditions ] [ endogenous catatonia ]
examination

Fig. 1. Protocol of differential diagnostic of EC based on ECDS, steps 1-3.

180

conclusion of belonging psychopathological disorders to
LNENT, CDD and OrCD (if 3 .. = +13), or to primary (en-
dogenous) catatonia (if 3 . = -13), which has confidence
level = 95 % (p = 0.05). Reaching value of 3 .= + 20 or
-20 imposed a final diagnostic conclusion, which has con-
fidence level = 99 % (p = 0.01). If higher confidence level
is needed, process of phenomena education continues
until reaching value y .= +30 or -30 appropriate = 99.9 %
(p =0.001) confidence level.

There is a protocol of differential diagnostic of EC
based on ECDS, steps 1-3 (Fig. 7).

The analysis of the developed protocol of differential
diagnosis has been performed. Taking into account spe-
cificity of views on the discuss on the identification of psy-
chomotorical and behavioral disorders of catatonic range
double check in 2 vectors of the sensitivity and specificity
of new diagnostics tool was made on anonymized and
randomized contingent (sensitivity analysis) and on 30 pa-
tients of psychiatric hospital excepted catatonic semiotics
(specificity analysis). These 2 vectors are:

1) formal competence (for clinical-statistical indicators
of sensibility and specificity of ECDS protocol to diagno-
sis, obtained by verified diagnostic protocol — BFCRS):
sensibility = 84.03 % (121 of 144 anonymized and rando-
mized comparison group), specificity = 83.33 % (25 of 30
patients with excluded by dint of BFCRS catatonic
symptoms);

2) discursively-native competence (for clinical-statistical
indicators of sensibility and specificity of ECDS protocol
to diagnosis, obtained by council of competent specia-
lists: sensibility = 94.43 % (121 of 144 anonymized and
randomized comparison group), specificity = 90.00 %
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(25 of 30 patients with excluded by dint of consensus
catatonic symptoms).

Using of designed protocol allowed reaching the level
of true positive results (sensibility) = 94.43 %, pseudo-
negative = 5.56 %, true negative (specificity) = 90.00 %,
pseudo-positive = 10.00 %.

Conclusions:

1. There differential diagnostic properties of clini-
cal-psychopathological semiotics signs were revealed
and analyzed in EC, LNENT, CDD and OrCD patients.
Values of DC and IM were calculated. Reliability analysis
of differences and IM values allowed separating valid signs
for syndromic accessory of catatonia differential.

According to the methodology of diagnostic decision
reliability for probability level attainment 95 % (p = 0.05),
threshold } . —is a constant = 13, for reaching probability
99 % = 20, for reaching probability 99.9 % = +30:

—ify,.<-13,-20 and -30 psychopathological semiotic
complex with probability 95%, 99% i 99,9% respectively,
it speaks in favour to EC;

—ify . <*13, +20 and +30 psychopathological semio-
tic complex with probability 95%, 99% i 99,9% respectively
speaks in favour to CDD, OrCD and LNENT;

—intherange -13 <} .<+13 - conclusion should not
be considered reliable, because wherein p > 0.05.

2. All important signs were made into differential-di-
agnostic tables and posted in descending order of infor-
mativeness ), All the valid and discursively-native marks
were used in based on three-step realization algorithm
ECDS protocol. Designed scale allows making a diag-
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nostic decision of relatively psychopathological disorder
to EC, LNENT, CDD or OrCD on any reliability level:
95 % (p = 0.05), 99 % (p = 0.01) or 99.9 % (p = 0.001).
Based on the designed scale EC differential diagnostic
protocol has been formed. Using of designed protocol
allowed reaching the level of true positive results (sensi-
bility) = 94.43 %, pseudo-negative = 5.56 %, true negative
(specificity) = 90.00 %, pseudo-positive = 10.00 %.

Designed scales have a number of categorical dif-

ferences from existing analogues, foremost by virtue of
specificity of clinical-discursion compositions of using
marks and disqualified conditions and excluding pheno-
mena spectrum availability.
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