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Overview

o Classical Statistics
* Nosology Matters

 Why we really should worry...
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Figure 9-3. [{A-DD} The best ]—}'mr arteome for 500 t:um'uutiul:i.'au}' treated IJ.'itil!I:ItH in coma from nontraumatic causes, For each
time Ix:ri:ui E:“:m'ingun.lu.'t: the di.‘a[gr.'ml correlates the dugrm: of recovery with olindcal signs. The numbers are, in most instanees, et al . 2007
.'il[m\'.!il!n‘tl}' L'irgi: o Imwidi: a hasis for estimating prognosis among .'ii[]lil."lrl}' affected patients in the future. (From Levy et al.* with

permission. |
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Figure 9-4. Outcome for patients in a persistent vegetative state after a traumatic or nontranmatic injury. See also Table
9-11. (From the Mulﬁsodety Task Force ™ with permission. ]
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Table 4. Useful Clinical Findings in the Prognosis of Past-Cardiac Arrest Coma Organized by
Time After Onset of Coma (Mot Pooled)*

From: Booth et al. (2004) “Is this
LR of Poor Neurclogical Outcome . .
es% Confidence Intena) ~ Patient dead, vegetative, or severely

1 . . -
Clinical Finding Study Positive Negatve  Nleurologically impaired?” JAMA 291:870-879
At Time of Coma Onset

Absent pupillary reflex Earnest et a® 7.211.9-28.0) 0.5 (0.4-0.8)
Absent motor ragponse Levy et al* 351.4-88) 0.6 0.4-0.7)
Abszant cormeal reflex Lewy at al* 3201.1-85) 0.7 (06-0.8)
Absent oculocephalic reflex Earnest et a® 2.51.3-4.8) 0.4 (0.3-0.6)
Absent spontanaous eye movement Levy at al* 2.2 1.3-4.0) 0.4 (0.3-0.6)
ICS <4 Barek et at 2201.1-45) 0.2 (0.1-0.6)
GCS <h Madl et a* 1.4 (1.1-1.6) 0.3 (0.2-0.5)
Absent varbal effort Levy et al 1.2 [0.9-18) 0.1 10007

At 12 Hours
Absent cough reflex Sasser 13.4 (4.4-40.3) 0.3(02-04)
Absent corneal reflex Sasser” 8.1(3.9-21.1) 0.3 (0.2-0.4)
Absent gag reflax Sasser” 8.7 4.0-18.9) 0.4 (0.4-0.5) At 48 Hours
Abisent pupillary reflex Sagser® 4.0 (2.5-68) 0.5 (0.5-0.6) GCS <6 Mad et & 28(1.359) 0.30.10.9
GCS <5 Sassar® 35 2.4-52) 0.4 (0204 GCS =10 Macl et at*’ 1.3 11.0-1.7) 0.0 [0.0-0.7)
Absent motor response Sasser” 3.2 (2.2-4.5) 0.4 0.3-0.5) At 72 Hours
Absent withcirawal to pain Sassar 2.4 1.9-31) 0.2 0.1-0.2) Absent withdrawal to pain Levy at al® 36.5 (2.3-569.9) 0.3 (0.2-0.4)
Absent verbal effort Saseart? 1.6(1.4-19) 0.1 (0.0-0.1) Absent spontanecus eye maovemnent Lewy et al® 1.5 01.7-78.0) 0.6 10507

At 24 Hours Absent verbal effort Levy et al® 7.4 [2.0-28.0) 0.3 (0.2-0.5)
Absent cough reflex Sasser® 846(5313420) 0.4 (0.3-0.5 Asent eye opening fo pain Levy et at™ 69018270 050.4-06)
Absent gag reflex Sasser, 24,9 (6.2-98.3) 0.5 [0.4-0.5) At 7 Days
GC8 =5 Sassart 8.8(5.1-15.1) 0.4 (0.3-0.4) Absent withdrawal to pain Levy at al* 29.7 (1.9-466.0) 0.4 [0.3-06)
Absent eye opening to pain Sasser® 5.9 (3.9-9.0) 0.3 (0.3-0.4) Absent verbal effort Lewy et al® 14.1(2.0-97.7) 0.4 0.2-0.8)
Absent spontaneous eye movement Levy &t E.|'J'?' 2. (1.4-8.8) 0.5 0.4-0.7) mﬁi?trllmuﬁufﬁam ;m:fm]?;!ﬁah?{sﬂc H*:ﬁ?mif?:]ﬁ::;;E;.Jwgﬁtﬁ?&mw grealer than 1 are
Absent eye opening to pain Lavy et a* 301562 0.4(0.3-0.5)  presented wilh the coresponding negative LA,
Absent oculocephalic reflex Sasser® 2.9(1.8-4.6) 0.5 (0.5-0.6)
Absent spontaneous eye movement Sasser™ 2.712.1-34) 0.3(0.2-0.3

Abzant verbal effort Sassar 242029 0.1 (0.0-0.1)
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Table 5. Pooled Clinical Signs in the Prognosis of Post-Cardiac Arrest Coma

LR of Poor Neurclogical Qutcome (35%

Confidence Interval)

Source Positive Negative . .
A Time of Corma Onsel” From: Booth et al. (2004) “Is this
Absent Winrawal o Pain 70742 04011.1) Patient de_ad , ve_getat_lve, or severely
Eamest et aF* 37(168.2) 0.4 (0.3-06) Neurologically impaired?”
Lewy et af 1.4 (1.0-19) 0.4 (0.2-0.7) ;
Sriyder et al** 1.4 [0.9-2.1) 0.5 (0.2-1.2) JAMA 291:870-879
At 24 Hours
Absent Withdrawal to Pain
Summary LR 47 (2.2-9.8) 0.2 (0.1-0.6)
Edgren et aF* 3901.1-14) 0.4 (0.2-0.8)
Levy et aF 68(2.3-19.8 0.2 (0.2-0.3)
Sasser® 5.1(36-7.3) 0.2 (0.1-0.2) At 72 Hours
Sryder et al*® 6.5 (1.0-42.0) 0.3 (0.1-0.7) Absent Pupil Response
Absent Pupi Response Summary LR 3.4(0.5-23.6) 0.9 (0.4-2.1)
Summary LR 10.2 (1.8-48.6) 0.8B(0.4-14)  ChenetaP 0.9 {0.0-19.1) 1.0(0.8-1.2)
Chen et af* 0.8 (00-18.1) 1.0(0.8-1.2)  Edgrenetal 5.3(0.3-84.0) 0.8 (0.7-1.0)
Edgren et a** 5.6 {0.3-95.0) 0.8(0.8-11)  Lewaetal 5.8 (0.4-94.0) 0.9(0.8-1.0)
Lewy et aF® 10.7 0.7-170.0) 0.8 (0.7-0.9) Absent Motor Fesponse
Sasser® 39.2 (5.6-276.6) 06(06-0.7)  SummaryLR 9.2(2.1-49.4) 0.7 (0.31.3)
Absent Motor Response Chen et & 2.0(0.1-34.8) 0.9(0.7-1.2)
Summary LR 4.9(1.6-13.0) 06(0.31.3)  Edgreneta”’ 12,6 (0.8-193.0) 06 (0.5-0.7)
Chen et aF* 3.7(0.2-59.1) 08(06-1.1)  Lewetaf* 16.5 (1.1-261.0) 0.7 (0.6-0.8)
Lewy et al 5.5(1.4-21.0) 06(0.5-0.8  Snyderetal® 3.0{0.2-38.8) 05 (0.3-1.1)
Sassar® 7.6 (48-12.8) 0.4 (0.3-0.4) Ssizure or Myoclonust
Snyder et al® 35 (0524.3) 07(0.5-1.1)  SummaryLR 1.4(0.5-3.9) 0.8 (0.3-2.1)
Absent Corneal Reflax Krumholz et af* 1.7(0.8-3.4) 0.7 (0.5-1.0)
Summary LR 12.9 (2.0-68.7) 0.6 (0.2-1.9) Levy et af® 1.1005-23) 1.0(0.8-1.2)
Edgren et ar® 1.8(0.2-15.4) 09(0.7-1.2)  Snyderetal* 1.7(0.7-4.2) 0.8 (0.6-1.1)
Levy et aP® 14.8 (0.9-233.0) 0.7 {0.7-0.8) anbreviation: LR, likefihood ratio,
Sassart 90.9 (5.7-1442.9) 0.4 (0.4-0.5) *limes reflect mimber of hours since cardac amest.

| These figures refer to the presence of selzures or myoclonus at any time after cardiac arest.




Correspondence of cognitive and motor impairment across human disorders of consciousness
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(Adapted from Schiff, (2009) Recovery of Consciousness after Brain Injury, In: The Cognitive Neurosciences IV, MIT Press)
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N=104 (55 VS, 49 MCS)

From “The vegetative and minimally conscious states: A comparison of clinical features and
functional outcome, “ J.T. Giacino and K. Kalmar, 1997, Journal of Head Trauma Rehabilitatiot

12 (4), p. 42.




The Minimally Conscious State and Recovery Potential: A
Follow-Up Study 2 to S Years After Traumatic Brain Injury

Michele H. Lammi, BAppSc, Vanessa H. Smith, BAppSc, Robyn L. Tate, MPsychol, PhD,
Christine M. Taylor, BAppSc

Table 1: Demographic and Injury Data (N=18)

Variables Mean = 5D (Meadian)

Age at injury (y) 37.89+x14.76 (37.0)
Age at follow-up {y) 41.67+15.06 (40.5)
Time posttrauma (mao) 43.36+8.86 (43.88)
Lowest GCS score (n=14) 4.20+1.49 (4.0
Length of MCS (d) (n=16}* 08.94+141.15 (56.0)
Initial WNSSP score 35.66222.43 (32.5)
FIM score at rehabilitation

admission 18.06+0.24(18.0)
FIM score at rehabilitation

discharge 63.17+33.78 (67.5)

M {6

Sex

Men 14 (77.8)

Women 4(22.2)
Type of injury

Closed 7 (38.9)

Open/neurcsurgery 11 (61.1)
Cause of injury

Road traffic collision 10 (55.6)

Fall 8 (44.4)
Initial RLAS level

I: no response 1 (5.6

II: generalized response 10 [BE.5)

III: localized response 316.7)

IV: confused-agitated 4(22.2)

Abbreviations: GCS, Glasgow Coma Scale; SD, standard deviation.
*Data from 2 participants who were still in the MCS at follow-up at
1610 and 1460 days posttrauma are excluded.

Arch Phys Med Rehabil Vol 86, April 2005
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The neuropathology of the vegetative state after an acute brain insult.
Adams JH, Graham DI, Jennett B. Brain. 2000; 123:1327-38.

« Specific patterns of neuronal loss in 49 patients remaining in a
vegetative state.

* Non-traumatic injuries associated with VS showed severe bilateral
thalamic damage (98%), associated with diffuse cortical damage (64%
of cases).

» Traumatic etiologies showed severe thalamic degeneration in the
majority of VS patients (96% of patients who survived for 3 months
before death).

« That the most consistent and severe pathologies arising from both types
of injuries are in the thalamus, is not widely appreciated.



Neuropathology in vegetative and severely disabled patients after head
Injury.
Jennett, B, Adams, JH, Murray, LS, and Graham, DI.
Neurology 2001, 56: 486-490

Autopsy studies comparing 35 VS and 30 severely disabled patients.

In 50% of the severely disabled group no evidence of thalamic
injury—pattern not identified in any VS case.

Outcomes in the severely disabled group included MCS patients
(including 2 MCS patients without thalamic injury or evidence of
moderate or severe diffuse axonal injury).

Findings suggest potential anatomical substrates for residual cognitive
capacity in some severely brain injured persons.



Menon DK, Owen AM, Williams EJ, Minhas PS, Allen CM, Boniface SJ, Pickard JD.
(1998) Cortical processing in persistent vegetative state. Lancet 352:1148-9

-,:"‘ - - 26 year-old woman with acute disseminated
—3 encephalomyelitis (ADEM):
i' ~ -- Initial CT with diffuse cerebral edema
W .

Faces minus contraol -- Bilateral thalamic and medU”ary lesions

Healthy

-- Remained inVS/MCS until 6 months
(imaged at 4 months)

Three years after injury:

Iidjusted Respon

1047 o 1047 “Thank you so much for the assessments, they
102 102 - . . -

@ 1004 = ol 5 treated me as if | was stupid in the (hospital).
% | . § 91 — My stay there was absolute hell they never told
o 2o ’ me anything. They used to suction me through
2| . i a. my mouth and they never told me why or what
w0l 1 = 90y it was called, they had never told me about my
o |_L‘ o1 T |_L‘ (tracheostomy). | am lucky that I am with it
24 4 and have a good memory so | could work it

Cortrol Faces Slzep Control  Faces ”



