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* Different pharmacokinetics
* Difficulty and frustrations in management



* Obesity = BMI >30

* Morbidly obese BMI >40




e 46% of Maori adults were obese

* 67% of Pacific adults were obese
 Middlemore ED 72% overweight or obese,
* 12% morbidly obese



* Adults living in the most deprived areas were
1.8 times as likely to be obese



Are there different trauma
outcomes?
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e HTN
* Gout
* Fatty liver

* Obesity related cardiomyopathy
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. Risk normalises with CPAP

Journal of Thoracic Disease 2015; 7(8): 1269-1272
Anaesthesiology Clinics 25 (2007) 91-98
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* Predictors of crash with OSA include BMI,
apnea plus hypoxia index, oxygen saturation

and possibly daytime sleepiness

 Without OSA - BMI>30, 2 x higher crash rate

Stephen Tregear, James Reston, Karen Schoelles, Barabara Phillips

Journal of Clinical Sleep Medicine 2009 (5)6; 573-581



<25 0.031
0.041

0.079

0.101
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Overweight av. adj AlS of < 5.5 Moderate

underweight.
Serious

Lower abdominal AIS scores in
overweight Severe

Higher lower extremity scores in
overweight

* Mortality lean 11.3%, Obese 20% VIS

Critical

Arabi et al
The Journal of Trauma 2003 June; 54(6): 1090-3
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* Motor Vehicle safety standards are designed for
the the mid sized male BMI 24.3

Shankuan Zhu, Peter Layde, Clare Guse, Purushotttam Laud, Frank Pintar, Raminder Nirula Stephen Hargerten

American Journal of Public Health April 2006 96 (4) 734-739
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Note. Reference body mass index=28 kg/m’.

FIGURE 1—Adjusted odds ratio for motor vehicle crash fatality by drivers’ body mass index
and gender, all subjects model (n=20745).
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Note. Reference body mass index=28 kg/m-.

FIGURE 2—Logarithmic-scaled adjusted odds ratios of motor vehicle crash fatality by body
mass index and change in velocity among male drivers involved in front-end collisions,
change in velocity model (n=4164).
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* Females around hips, sl. better restrained

 Comorbidity and difficulties with emergency
care and post-operative care may contribute

to differences in fatalities



] motion of t h e
, pelws +30cm

* Pelvises were poorly restrained as lap belt
unable to engage pelvis.

 Obese subjects freq. fell off the front of the seat.

Jason Foreman, Francisco Lopez-Vades, David Lesley, Matthew Kindig, Richard Kent
Annals of Advances in Automotive Medicine Vol 53 Oct 2009 25-40






i B
2 e ::F-.-.n—.-_: ‘.1..‘1 _ EE _'II' := el .: ’ e N 1 : | 4 =, o ':'_.:.'-'.-. — |-I|' E _,I_'1 e

=] e Sl il 9 s e N i S T . iy =

' i | i :‘ .:: : ..: I! ) - . . | [ . '_.' ::'; _|:__“-. = N B

a ] L ] ~TL N - = o o ko -
-. S L~ r L o - ol ] ] l.."

: ' ' -\5' L .-_-:" |I g L |"|:|':' , L e A3 -; 1 ~ = X . r, I . - E E S L .'_.._‘._. ; Ii';'l‘l L e !'.l [0

A e E el e - : : : = Pt R e e ety R e R s
.

force.

* Chest compressed by 44% obese vs 29%

 Similar number of rib #s and AIS scores
but obese younger 53 vs 69 years



g 7 - lrju or not - Male
Head e

— 55 o Injury or not - Female 24 ~ Injury or not - Male
E >0 —-— Severe or not - Male E-.. 292 Abdﬂmen o= Injury or not - Female
= =l = Severe or not - Female S -0 - Severe or not - Male
o She -=- Severe or not - Female
o o 18
=S T 16
= s
= S 10
=< s O
‘E: 6
=, 4
24 E < e
= >-> Face 0 B—o—a=a=u=4
S 50 17 19 21 23 25 27 20 31 33 3537 39 41 43 45
= 18
e 16 |
14 | -
812 — 25 Upper Extremity
y{ g S 20
=. 6 R S 18
g n"‘.h__;p_ :m_i__.;-—-——.—m—g o : o055 o ﬁ :ﬂ, O — i w 14
17 19 21 23 25 27 290 31 33 35 37 39 41 43 45 = 12
3 10
— 55 Thorax & 8
S 2o s 6
e 18 E a
16
% 14 g M—'—M
=)
S ::g 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45
- 8
& 2 4 Lower Extremit
= > - & 22 y
o a-g-g-g-i—a—a——a—d—
17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 P ?E
24 . S 16
— 55 Spine e
© 20 .
o 18 - 12
= o
&= 16 -~ 10
et L 8
= 12 7
O 10 =3 6
E 3 = 4 |
g = oy d 2 A r—7 ~ i H ["'*‘I I'h‘l -
= 4 At — - = =" = =" = ==
=< P - 1 il et 9
(o) T IO TR Rae e et i Al e 1719 210 23 25027 2031 33 3537 3941 42 45

17 19 21 23 25 27 29 31 33 35 37 39 41 43 45
Bod Mass Index (Kkg/m~

Shankuan Zhu, Jong-Eun Kim, Xiaoguang Ma, Alan Shih, Purushottam W. Laud, Frank Pintar, Wei Shen, Steven
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B. Heymsfield, David B. Allison Plos Med 7(3): e1000250






 Additional staff / orderlies for transfers
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. May normally have low
O,sats or raised PCO,

* Relatively poor tidal
volumes due to high
position of diaphragm
from oversized abdomen,
quick desaturation
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* Ear to sternal notch
best for airway, pillow
may help neutralise
C-spine




* Mac 4 blade standard
* Video laryngoscopy, bougie
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 BMI not an independent risk factor for failed
intubations in the field or the ED

 All trauma intubations at this centre treated
as a difficult intubation and only for

experienced staff

Sifri ZC, Kim H, Lavery R, Mohr A Livingston DH
J Trauma 2008 Aug 65(2): 396-400
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e |If cric needed vertical midline incision to allow
extension if not at level of membrane
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(P<0.001)

* Total ICU and hospital length of stay longer in the late
group(P<0.001)

* Nosocomial penumonia higher in the late group (P=0.004)
e Several had cric rather than trache

Alhajhusain A, et al
Critical Care Research and Practice 2014 Article ID 840638
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* Diminished central respiratory drive and a
bunted resplratory response to hypercapnla

* Thought to be due to leptin resistance



. ChecttrauH
* Sedatives
* Analgesics / opioids



 Intubation and ventilation
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* Upright as early as safe

* Ventilation — slightly higher tidal volume and
pressure than for ideal body weight



™ Failure rate

18.5-24.9 25.0-29.9
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* Good procedural analgesia, bolus fentanyl +/-
ketamine



p- L O C a I | n t O p e u al __ p a C e + /
suture to mark mﬁltrated space or bougie for
temporisation

* Sterile opsite to join tube to tubing as this may
be within incision.
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Ultrasound guidance

Assistant to retract apron for femoral artery or
veln access

IO may need cut down to locate bone
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e # abdominal pressure™ * intrathoracic volume
T thoracic pressure=» * CVP measurements

* Difference in citric acid cycle gene expression,
increasing availability of inorganic acids
contributing to metabolic acidosis in trauma

Traditional Resuscitative Practices Fail to Resolve Metabolic Acidosis in Morbidly Obese Patients Following Severe Blunt Trauma
Winfield et al
J Trauma 2010 Feb; 68(2) 317-330
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* Can be underfilled despite peripheral oedema

* Heart sounds frequently muffled by
subcutaneous adipose tissue
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* Prolonged |
* Higher incidence of multi-organ failure

Traditional Resuscitative Practices Fail to Resolve Metabolic Acidosis in Morbidly Obese Patients Following Severe Blunt Trauma
Winfield et al
J Trauma 2010 Feb; 68(2) 317-330
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¢ Occult blood loss
through unrecognised

haemorrhage into
internal degloving

Injuries, examine
carefully




linear too shallow (6-10cm)



* CT higher dosages needed to obtain adequate
penetration and images often are of poorer
quality



lower end of normal glucose range



equm
» Con5|der arm boards to extend effective table
Size

e 2 x operating theatre tables secured together
(check brakes fully on!)

* Longer surgical instruments
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* Crutches standard 115kg, Special 180kg,
Obese 400kg

 Walking frames standard 127, large 225kg



® M
hypothermia
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obesity inm
* Professional attitude, start of a long therapeutic
relationship, patient cannot instantly lose 100kg

* Neutral language, weight, heavy, big acceptable

* Obesity as a societal disease with enormous
hurdles to achieve weight loss for individuals



u?'.'-.- Seu e T - ; : r
. -— LT . h .
A F A FY F ) ;
| b | " Tl
1% I 1 ais a
1 T
9 w L | 1 AW y B U
R S e e B e i

_ G s I F . g
- SR s e SR s S e R N ) T HE e -: e :
. ' A 9 A 4] ' BB AN B | | B N B T 3~ 010 ) - BT B A i | i
o [ | g ok | - B B ~4 Y
e N & R o & & w B ﬁ . I ﬁ | =
: r A - 4 BN B & ¥ *-i“- t? E 1IN rF Sl ' S | B S B : N B
d . I I i It

* Greater importance on clinical suspicion by
mechanism and imaging

* More vigilance in reviewing images
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If fracture conf -

* Philadelphia collar, mix and match with velcro
extensions +/- tape

* Aspen no neck collar can be additionally contoured in
the axial plane to accommodate tissue rolls.

* |nvolve Orthotics early to fit collars



— Nearly impossible to view the cervicothoracic
junction with plain films




NO stat. difference in incomplete or inadequate
Imaging between obese and non-obese

Young A, Wilson S, Wolfe L, Duane T
The American Surgeon Brief Reports June 2014 (80) 627-629
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su rglcal ﬁxatlon of poten’ually unstable
thoracolumbar injuries

— Larger incision, more complications, longer equip

Evaluation and Treatment of Spinal injuries in the Obese Patient
Greenleaf R and Altman D
Orthop Clin N Am 42 (2011) 85-93
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* RR need for TKJR BMI >4O 32 7x usually 10
vears earlier

* Higher baseline rate rotator cuff injuries and
meniscal tears

* Higher baseline rate carpal tunnel syndrome
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— severe tib/fib and femur #s
— Increased ipsilateral NOF + femoral shaft #

* Higher non-union rate
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* Heavier patients may be more suitable to
observation and serial examination



50 Visceral injury (P=0.022)

40
30 ===Theraeutic operation
20 (P=0.034)
10
O | | | |

<18.5 18.5°29°9 30-35 >35

Bloom MB et al J Surg Res 2016 Jul; 197 (1) 162-6
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* Renal function may be impaired (studies vary) esp.
with chronic diabetes and HTN

* Plasma protein binding, alboumin normal but increased
concentrations of alphal acid glycoprotein

* Lipophilicity of drugs altering volume of distribution

* Monitor drug levels frequently if narrow therapeutic
index



Early Catheterisation

* bedpans difficult, large pans available

* slow to mobilise




- G - B s :

- Y S
- — o I e T AlEs N e —=n e e R— LT N

1 4 :h:ﬂ' Ty, N - s e T = [Er o r = " - g i
S ' ¥ F B l B B o . TN . 1 r Y = ;
A s A e = ¥ B B 4 t e 3 T
ﬁ. it 2 i" ) i R ' J"’ . I it
R : B . i j ;
V - ] : A : h 4

. Enoxaparln 0. Smg TBW b d. prophyIaX|s to
max 120mg/dose

* Below knee TEDs if able
* Mechanical compression devices



R RN e e TR L e = L2t
— B R B
. TR R e e L e - -

g e e R B . E"-"-‘:-;'-'"-'--'-'::-' ..f.__-::'j:‘i.. JE A ] - el CRa Tt Fi

i 11 rh l-' o B N

] L -
: : e
'W L Y e I | )
) o : : o 4
i

Al

Pneumonia

Surgical site infection
Sepsis

UTI

DVT / PE

Acute kidney injury
MOF

Mortality

Reduced cytokine response to

major trauma may be
mechanism of increased
nosocomial infections

Higher mortality rates in
majority of studies



Study number
-
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response to treatment post trauma

* Higher trauma related morbidity and mortality

* Standard assessment techniques limited
 ABCDE approach still useful




. Theatre beds

Where to find alternative equip e.g. needles for
thoracocentesis

* |s your institution already recording height and
weight data for major trauma patients?



