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The Characteristics of Patients with
Hanging Injury and the Usefulness of
S100B Protein as a Predictive Factor
According to the Presence of Cardiac
Arrest

Su-Cheol Kim, M.D., Sang-Cheon Choi, M.D., Young-
Gi Min, M.D., Ji-Sook Lee, M.D., Eun-Jung Park, M.D.

Purpose: Brain injury due to hanging leads has a high mor-
tality rate and severe neurological sequelae. Serum S100B
for predicting brain injury in hanging injury has not been
evaluated. The aim of this study is to review the characteris-
tics and the prognosis of hanging patients and to determine
the usefulness of S100B as a predicting factor.

Methods: A single center, retrospective study was conduct-
ed from January 2011 to December 2014. A total of 102
patients visited the emergency department (ED) with hang-
ing injuries and 70 resuscitated patients were enrolled.
Results: Of all patients, 56 (54.9%) patients were male and
96 (94.1%) patients committed suicide by hanging; 61
(59.8%) patients visited the ED with cardiac arrest. In arrest
patients, all survived patients showed a Cerebral
Performance Category (CPC) score of 4. Although 16
(39.0%) had the initial mental status as stupor or coma in
non-arrest patients, 1 (2.4%) remained as CPC 4. Among
the resuscitated patients, comatose mental status, absence
of pupil light reflex (PLR), and diffuse swelling on brain
computed tomography (CT) tended to show relation to high
mortality rate. Only PLR tended to show relation to CPC
score in non-arrest patients. The elevated level of serum
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S100B was related to the mortality in arrest patients, where-
as it was not related to CPC score in non-arrest patients.
Conclusion: The prognosis of hanging patients was relat-
ed to PLR irrespective of the presence of cardiac arrest.
The serum S100B level for prediction of prognosis is not
sufficient in non-arrest patients with hanging.
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Article Summary

What is already known in the previous study
Hanging is one of the commonly used methods for suicide
worldwide. Most of the known prognostic factors of hang-
ing injury such as presence of cardiac arrest, hanging time,
GCS are related to survival and there is no factor to predict
neurological outcome. S100B is a useful neurobiochemical
marker of brain damage such as in cardiac arrest, stroke
and traumatic brain injury. However, the relation between
the Hanging patients and S100B as a predictive factor is
unknown.

What is new in the current study

The prognosis of hanging patients was related to PLR irre-
spective of the presence of cardiac arrest. The serum S100B
level for prediction of prognosis is not sufficient in non-
arrest patients with hanging.
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Table 1. Characteristics of patients with hanging injury.

A2 & ROSCH o] A 73uke #x= 299 0]t} ©
= As #59 guol A BeE 1”101‘313’_, T
WA A7) 8% (pulseless electrical activity, PEA)©]t}
FEEE B A7 47 73, 11980l HAR 7L A
HrBeS NAT 4= 129 (41.4%)010 1, F A4
2 717+ 26.0+% (2 5%~75% 17.0—32.5)012}1:]'. ROSC
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A At (median, 25%~75% [minutes] discharge
alive vs. expired 17.5, 8.0—24.75 vs. 27.0, 20.0—

35.0, p=0.030). 8% S100B +X= A%
o8tA o =A YEFS S (median, 25%~

& sl
75% [ng/L]

discharge alive vs. expired 0.336, 0.111—-0.699 vs.
4.490, 2.648-6.778, p<0.00).

Cardiac arrest Non-cardiac arrest
Factors Total (n=102) group (n=61) group (n=41) p-value
Age* 42.0(32.0-54.3) 44.0 (34-53.0) 39.0 (31.0-55.0) 0.514
Gender ' Male 56 (54.9%) 37 (60.7%) 19 (46.3%) 0.163
Suicide’ 96 (94.1%) 57 (93.4%) 39 (95.1%) 0.581
Type' Complete 25 (24.5%) 18 (29.5%) 7 (17.1%) 0.056
Incomplete 77 (75.5%) 43 (70.5%) 34 (82.9%)
Duration of hanging (min)* 17.0 (5.0-49.0) 34.0 (15.0-60.8) 5.0 (1.0-11.5) <0.00
Duration between recognition
and admission(min)* 60.0 (39.8-120.5) 74.5 (42.8-151.0) 60.0 (39.3-95.8) 0.277
Ligature mark ™ Present 82 (80.4%) 48 (86.0%) 34 (82.9%) 0.035
Absent 20 (19.6%) 13 (21.3%) 7 (17.0%)
Location® Home 84 (82.4%) 51 (83.6%) 33 (80.5%) 0.875
Hospital 1( 1.0%) 1( 1.6%) 0 (0%)
Public place 6 ( 5.9%) 3( 4.9%) 3( 7.3%)
Wooded area 11 (10.8%) 6 ( 9.8%) 5 (12.2%)

Min: minute

ER: emergency room
* Mean (25%~75%)
"N (%)
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Table 3. Comparisons of characteristics in patients with hanging injury according to survival at discharge.

Factors Death (n=19) Discharge Alive (n=51) p-value
Duration of hanging® 20.0 (13.5-55.0) 7.0(1.0-17.5) <0.00
Suicide’ 18 (94.7%) 49 (96.1%) 0.620
Type’ Complete 7 (36.8%) 9 (17.6%) 0.088
Incomplete 12 (63.2%) 42 (82.4%)
Presence of cardiac arrest™ 19 (100.0%) 10 (19.6%) <0.00
MS* Alert 0 (0%) 20 (39.2%) <0.00
Drowsy 0 (0%) 5( 9.8%)
Stupor 0 (0%) 14 (27.5%)
Coma 19 (100%) 12 (23.5%)
GCSs*' 3.0(3.0-3.0) 11.0 (5.0-15.0) <0.00
PLR** Prompt 1( 5.3%) 39 (76.5%) <0.00
Sluggish 0 2
Absent 18 10
MAP (mmHg) ' 58.7 (44.7-95.3) 93.0(83.3-103.7) 0.003
BT(C)! 35.00 (34.00-35.80) 36.50 (36.00-36.80) <0.00
Diffuse brain swelling in brain CT* 15 (83.3%) 7 (18.9%) <0.00
S100B (ug/L) " 4.490 (2.648-6.778) 0.336 (0.111-0.699) <0.00
Lactate (mmol/L)* 12.480 (10.333-14.005) 4.850 (2.340-7.060) <0.00
pH' 6.9070 (6.8460-7.2160) 7.3560 (7.2430-7.4130) <0.00
BE (mmol/L)" -21.10 [-23.50-(-13.30)] -5.30[-10.60-(-2.50)] <0.00

MS: mental status, GCS: Glasgow Coma Scale, PLR: pupil light reflex, BT: body temperature, CT: computed tomography,
BE: base excess

* at admission or after return of spontaneous circulation

T Mean (25%~75%)

N (%)

Table 4. Comparisons of characteristicsin non-cardiac arrest patients with hanging injury according to the neurological sequelae.

Factors CPC 1(n=37) 2 (n=3) 4 (n=1) p-value
Suicide’ 36 (97.3%) 3 (100%) 0(0%)' 0.052
Complete hanging® 6 (16.2%) 1(33.3%) 0 (0%) 0.477
MS* Alert 19 (51.4%) 1(33.3%) 0 (0%) 0.645
Drowsy 5 (13.5%) 0 (0%) 0 (0%)
Stupor 11 (29.7%) 2 (66.7%) 1 (100%)
Coma 2( 5.4%) 0 (0%) 0 (0%)
GCSs*' 15.0 (9.5-15.0) 7.0 (6.0-7.0) 7.0 (7.0-7.0) 0.294
PLR** Prompt 37 (100%) 2 (66.7%)* 0(0%)' 0.007
Sluggish 0 (0%) 0 (0%) 0 (0%)
Absent 0 (0%) 1(33.3%) 1 (100%)
MAP (mmHg) ' 93.3(85.2-103.3) 87.0(78.3-87.0) 95.7 (95.7-95.7) 0.829
Myoclonus® 2( 5.4%) 1(33.3%) 0 (0%) 0.271
S100B (ug/L) " 0.1830 (0.0915-0.3765)  0.3390 (0.1120-0.3390)  0.8150 (0.8150-0.8150) 0.244
Lactate (mmol/L)* 2.880 (2.040-5.640) 4.850 (4.300-4.850) 6.980 (6.980-6.980)  0.190
pH' 7.3970 (7.2925-7.4145)  7.4170 (7.1970-7.4170) 7.340 (7.340-7.340)  0.686

CPC: cerebral performance category, MS: mental status, GCS: Glasgow Coma Scale, PLR: pupil light reflex, MAP: mean
arterial pressure

* at admission or after return of spontaneous circulation

T Mean (25%~75%)

"N (%)

$ significantly different between CPC 1 group and CPC 2 group

! significantly different between CPC 1 group and CPC 4 group
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A9 PLR7} 919 @2} 292 74z CPC2% 48 & B

Ir

Zhetgitkal HaE s lop . tf ghul = o 4
A B AN A
43~95%7} FAA A A Al B3F
2 Pde Btk (Table 1).
nko 2 MQIAY ek A, &

9 L A%y = 24.5%
Rom, PLR= CPC A8 5414 945 B3t A7 oA S oEE BAT .
4 ol o] WG BAL WPNoR A vh)g wel Adg BHoz AWF FP A7ol YA Ade 9
g} gANIZI A vhulE Rol: At gdm  # AW Hne g & 71Ae AP, 43
Aotz Holt B4 ATk MARAZAAE W AT EHOT A AT A Ol BFY FaE 13
CT old #& 242 #ZHA ko, 1olA =4 o] Apge F Z1Rdojrpr it Hulief] o g} EAfo] Y
7ol mPou, ot BA%A f4e At SE SOG4, A AT dFS FA A 52
(p=0.138). 5% 712k} 83 S100B, 24t 2178 AfelA HoR s A2 et st S& A7t
4 FHEae BASE Fo4E HolH Qo Ao 7| 7AA &= 2% o 22 H T AN E B4 &
th 3| At A3, PLR Ado] HAGA T $hato B o] Fheck A&E= Jog wol, B9 Al 7|
CPC Aol 9F& vAE A9y, AP £4 o] 3F Ao @ dFe X g Jow nu
Rt 0.597°] 31t (Table 5). AT SROR A4 AFEHZE AFEE oF 102 Fol 9
Aol 2451, 1~3.5% el 249 §490] axdnt
TG B3 A AR ASE Y A d ) Arta
. %, ¥2) Aol eyt nzkelFel Heate] Aol
Al E L, 4~8.5% F ALHE AAA T dejuAl dot
B AolM e 59 s AAAT vAAATL O R TR AT M= ) 7|3be] 1780l A AR R F
Urol 7o) AT AE, AFSA o T BAE AA AR B4 A7 202, AT B2 AP TRoIg
2 getich 494 Rl WAlel Y F & A ol AE 814 APk A BhE ATk 1 %
£335% Fo PLRO A48 ol 37} gdge] e < wilth B Aol st naelA §Y A2
W, 24 S100B #A& 59 fxlA F7kehe A4S Bl 59 7)ke SAely] W] Jgo] "oiA,
HolA|w, o ok wlo] Tt £ A7k Aol g ol Aoz Azt
se wAel WA M A% Aeo] Bekd v Eo 2 A7 S ASelE 494 €419 A
THEA 2 B2 o7 At 497t 51 ek o= A e 2 VM gE SAE Bl 715E A g Fel
g $5, 2t g dEA Ao iy AMBel BRaA 2 eFolv, ARG Fow
o, 9} wAME TA A= 307 F o A% T AbEO] 1 AR 57 ERE Aow delA 3l
Table 5. Multivariate linear regression of prognosis in patients with hanging injury.
Subjects Prognosis Independent variables tvalue  Standardized 5 p-value Adjusted R?
Theresuscitated patients  Discharge alive Presence of arrest -1.051 -0.185 0.048 0.613
MS 1.076 0.161 0.288
PLR 2.560 0.295 0.014
S100B -2.713 -0.340 0.009
Serum lactate -2.039 -0.296 0.048
The resuscitated patients Good CPC Presence of arrest 6.197 0.742 <0.00 0.820
MS -0.195 -0.023 0.847
PLR -2.351 -0.196 0.026
S100B 0.100 0.010 0.921
Serum lactate 1.272 0.145 0.214
Non-arrest group Good CPC MS -0.625 -0.096 0.539 0.597
PLR -5.651 -0.772 <0.00
S100B 0.907 0.144 0.375

CPC: cerebral performance category, MS: mental status, PLR: pupil light reflex
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