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Force on the Back

John W Eivele. MDY, Liopanment of Sathoicgy, Theolore Char
Cxary Vitke, MD, Tam Newmon. MD, Deparunent o) Energency
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of California it Sen Diego Medica! Schaol 050€ Cilvan Drive, Lu
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Adter attenaing ths presentaticn, the part.eipant will upaessting the
effects on respiratory functicn of heing placed in the prone, raximel
restraut position hogrving” or "hobble revumt”) without veiznt on
the onzk 2nd with varving weights plazed on the apper beck

Altpough tice teehnigue of prone maripaon restrant VU aogtying” ot
“hebble restraiat”) 35 widely usew in centrolfing viotent or irrational
ineividuals and js genz-lly considerad safe, there are several case
reports of deaths occurricg during this procedme, Some of the fatalitics
have in addition had welght anplied to teir back doviag (e resraint. A
previous study from this Laboratory has presensed data cogacding the
effects on respiratory funstion during ricimem ecetraiat. This study s
an exfension of 12 pravices mvestigation in which the acditional tacior
ot weight applied to the back is included.

Tea heaithy volinteers were recruited and informed of the pro-
cedure. und geve verbal and writters consent, They were »ereenesd for
pulmonary finetion in the sifting position and rejecie} il baseline forced
vital capacity (FY(2) or forced expiratory vahune in one second 1FEV !
were ouiside of acceptable Kmats. Trey vere then uncomly niseed in
ore of four posilions and subseguently crossed-over inte the theee other
positions, Thesz were: (1) sitting position, (23 prone manitaal resivaing
sositien witi no weight on the back, (3) prone maximai restisnt position
with 2F pounde placed herween the shouldsr blades, and 13) prome
“naximak cesiraint position with 50 pounds plaved hetwesn the shaalder
tlades. Afta Leing placed into position, a baseline blood vressurs was

aterninad and this was vzpeated after 4 minwes in toe pogiten. At
and 5 minutes aller the henag placec m each position, sprrometn:
measurements inclading FVC and FEV! were determinec. During we
precedurss the cubjecty were monitored continvotsly with sensors for
francemaneo.s oximerry (Gpat) and endeudel COs tetCOg), and
readings were recorded every 30 seconds.

Keanl:s for the first sabjects indicate ther FVC shewd the arvici-
psted decreass w appronimately 82% of expected betwveen aniting and
propg resiraint After 25 pounds weor added there was & decioat G
approximately 6% of expected and after 57 pounds a decrezie
approxiaiely 75%. FEV] showed 4 similar progressive decrease, aver-
aging %16 of expected nfter prone resiraint, 7% of expected with 25
pousds and 72% of expeeted with 57 pounds. Oz sutursticn showed 4
sligt decrease, and er20z showed minimal inconsiseent chaiges.
Blood pressure shuwed no significant chenge. Nane of the paamaters
shnwed major changes duning she § minuse period of observasion.

These resunic indicate iha' weight placed on e back dunmg
AXITI S SrEn 28 coue & decresse in strometty parameters. Doy
collected o date, however, doss wol indieare 2 significary cffec: oy |
oxygen saterglon or sod tic2l COy The stetiztical aca! ~inical signifi. -
cance of these fndings wil! b preseried imo diecussed. Altwough body
size and pabins ev maters of concam in evaluating the effects of
restray, ire subjsets i this fady wers intentionallv ket within an |
average tunge; beccuse of the anall nurber of subjects it vias f2lr thy
including citremes of budy size would decrease the statistical s1gnifi-
Cunce of the resuits, Li e. the smsunt of weight in this study wag
Limited, b the awhiors lack of specific kuowisdge of the ettects of this
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After attendirg tois presentation, the pasticipant will be abde
recopmize e relevant chimcsl informstion, ‘he physical findings, and
the laboratory findings <haractedsic of Hareditary Angiosdema (HAE),
il become faruihar iith the geneties, pathogenesiv, ard precipitat ng
causes of HAE,

" 'The authors desaribe a pravicusiy undiagnosed ease of nereditary
anpicederns type | & 38-year-old white famale wok ne famity history,
The subject was steuck one2 in fne vight parieral arec o) her beyfriend

¢uring ar aliereation. Withir, iwe dayr, the subject geveloped mussive
écema of the face, beed, and neck, vequiting intubatian Decreased

sorurn €1 estzrase inhibiter (C1EL, C4, wial complemernt. and 773 levels
gorfitned the diagaosis of type | here hary angioedema. She suffersd
2 progressively worsening hospital 2ourse, which included the devel-
JpmEnt of venal feilure due to thubdom yolysis, liver failurs, subelavian
Hne sepsiv, ard disserivated imrivaseular coagulation. Sheexpired 19

days alter udnrission.

| Since i first deseriprion by Quings in 1382, the amount of infer-
ma‘ton known abont hersdicary angiosdema (HAK) has increased -
considerably, HAE is due to sither decreased cynthesis of the aormal
c(!g:m-‘cmmt prowein C1ED ar synthesis of an shnormal (rosfunctivaal,
artein There are two keritable subtypes of HAE. hath of wirich have
abtosomal duminani inheriance pazterns. Tvpe | account for 85% of
cases. These patents have merkedly reduced Jevels of CIET due o
ducreasad synthesis of the inhibiior protein. Type il accouats far the
ramaning (5% These pacients have synthesis of an abnormal inhabiter
protein.  Aagoedern may oe acguired. These patients have nornal
synthesis of CT1% bat ixa catabolises 18 markediv increased. Most cases
are the resclr of ivmphoproliferative disorders.

CIET is eeited on chronwsome -1 e the region pl1.2 ~ al3.
CIEl belongs te &+ group of inhibitors that includes antithrombin 11 and
alpha-1-antitrypsin, It ix 2 ciroulaung alphaZ.globudn which blocks the
ectivation. of C)i {3 complement companent which cleaves C4l.
Deficiensy of C Bl results in the act.varion by traura of the cisssi\:ag
cumplemen: cascade, with recurrent and incapasitating episodes ol
logeiized sdema. The everns leading to swe'ling are uncertaia. Gne pos-
sibitity is Cwi trauma iriggess the formation of plasmin from plas-
mingen which then activates C1 esterase. Deficiency of CI1El lzads 10
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Comparison of Respiratory Function in the Prone Maximal
Restraint Position
With and Without Additional Weight Force on the Back

"PAPER PRESENTERS": John W. Eisele MD, Department of pathology; Theodore
Chan MD, Gary Vilke MD, Department of Emergency Medicine; and Jack Clausen MD,
Department of Medicine; University of California at San Diego Medical School, 9500
Gilman Drive, La Jolla, CA.

After attending this presentation, the participant will understand the effects on respiratory
function of being placed in the prone, maximal restraint position (*hogtying" or "hobble
restraint™) without weight on the back and with varying weights placed on the upper
back.

Although the technique of prone maximal restraint ("hogtying" or "hobble restraint™) is
widely used in controlling violent or irrational individuals and is generally considered
safe, there are several case reports of deaths occurring during this procedure. Some of the
fatalities have in addition had weight applied to their back during the restraint. A
previous study from this laboratory has presented data regarding the effects on respiratory
function during maximum restraint. This study is an extension of the previous
investigation in which the additional factor of weight applied to the back is included.

Ten healthy volunteers were recruited and informed of the procedure, and gave verbal
and written consent. They were screened for pulmonary function in the sitting position
and rejected if baseline forced vital capacity (FVC) or forced expiratory volume in one
second (FEV1) were outside of acceptable limits. They were then randomly placed in one
of four positions and subsequently crossed-over into the three other positions. These were
(1) sitting position, (2) prone maximal restraint position with no weight on the back, (3)
prone maximal restraint position with 25 pounds placed between the shoulder blades, and
(4) prone maximal restraint position with 50 pounds placed between the shoulder blades.
After being placed into position, a baseline blood pressure was determined and this was
repeated after 4 minutes in the position. At 1 and 5 minutes after being placed in each
position, spirometric measurements including FVC and FEV1 were determined. During
the procedures the subjects were monitored continuously with sensors for transcutaneous
oximetry (O2sat) and end-tidal CO2 (etCO2), and readings were recorded every 30
seconds.

Results for the first subjects indicate that FVVC showed the anticipated decrease to
approximately 82% of expected between sitting and prone restraint. After 25 pounds was
added there was a decrease to approximately 79% of expected and after 50 pounds a
decrease to approximately 75%. FEV1 showed a similar progressive decrease, averaging
81% of expected after prone restraint, 76% of expected with 25 pounds and 72% of
expected with 50 pounds. O2 saturation showed a slight decrease, and etCO2 showed
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minimal and inconsistent changes. Blood pressure showed no significant change. None of
the parameters showed major changes during the 5 minute period of observation.

These results indicate that weight placed on the back during maximal restraint does cause
a decrease in spirometry parameters. Data collected to date, however, does not indicate a
significant effect on oxygen saturation or end tidal CO2. The statistical and clinical
significance of these findings will be presented and discussed. Although body size and
habitus* are matters of concern in evaluating the effects of restraint, the subjects in this
study were intentionally kept within an average range; because of the small number of
subjects it was felt that including extremes of body size would decrease the statistical
significance of the results. Likewise, the amount of weight in this study was limited, but
the authors lack of specific knowledge of the effects of this procedure made this a matter
of safety for the volunteers. These are clearly matters of concern for future studies.

This study was supported by a grant from the Pathology/Biology Section Research
Committee of the American Academy of Forensic Sciences.
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* Since | had to look it up to be sure I understood its use;

here is the 17th ed. of Taber's Medical Dictionary's definition of habitus =
1. A physical appearance, body build, or attitude.

2. A physical appearance that indicates a tendency for a person to develop a
specific disease.

However, as used in this context, it seems clear that the abstract authors' use of
the term, "habitus," primarily refers the WEIGHT of someone's body.
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