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‘ Recommendations for obese women who are
P

regnant or planning a pregnancy include the fol-
lowing:

Committee on
Obstetric Practice

Preconception counseling

Provision of specific mformation concerning
the maternal and fetal risks of obesity in preg-
nancy

Number 315,! *® Consideration of screening for gestational dia-

betes upon presentation or in the first trimester,

Obesit and 1'epeat§d lscreenjng.later i pregnancy if

y results are initially negative

» Assessment and possible supplementation of
vitamin B,,, folate, iron, and calcium for
women who have undergone bariatric surgery

* Possible use of graduated compression stock-
mgs, hydration, and early mobilization during
and after cesarean delivery

e Anesthesiology consultation

e Continuation of nutrition counseling and exer-
cise program after delivery, and consultation
with weight loss specialists before attempting
another pregnancy




Maternal Mortality

Table 1.16
Body Mass Index by Direct and Indirecf matemal death for women who had a BM| recorded;
United Kingdom: 2003-05.

EMI Total with Not
Total with i stated or
BMI of 25
known EMI or oyer Mecorded
Less 20-24 25-29 30-34 35-39 40 or
than 20 oOver
n (%) n (%) n M n (% n (%) n (%) no (%) n (%)
Direct a8 (9) 35 (I8 23 (23 12 {12) 9 (3 10 [10) 899 [(100) 54 (55) 33
Indirect 17 (131 50 (38 32 (24) 16 (12) & (6) 8 (7 132 [(100) 85 (43) 31
Total 286 (91) BB {37) &5 (24) 28 (12) 17 (7)) 18 [8) 23 [(100) 118 (52) &4

Lewis G (ed). CEMACH 2007. Saving Mothers Lives 2003-2005




Pregnancy Complications
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Obstetric and Neonatal Outcomes

BMI (k/m2)

< 30 30-34.9 >35
(N=13752) | (N=1473) | (N=877)

gHTN 4.8 10.2 12.3
Preeclampsia 2.1 3.0 6.3
Gest. diabetes 2.3 6.3 9.5
Preterm delivery 3.3 4.0 55

Weiss JL. Am J Obstet Gynecol 2004;190:1091




Cesarean Delivery Rate

50 47.4

40 33.8

20.7

<30.0 30.0-34.9 >35.0
BMI (kg/m?)

Weiss JL. Am J Obstet Gynecol 2004;190:1091



Obstetric and Neonatal Outcomes

Incidence of obesity: 23%

Obese Normal R
(N =580) | (N =580)
Emergency CS
(%) 14.7 9.8 1.49

OR time (min) | 65+ 21 56 + 17

Baron CM. J Matern Fetal Med 2009




Obstetric and Neonatal Outcomes

Incidence of obesity: 23%

Obese Normal R
(N =580) | (N =580)
Apgar 1-min <
7 (%) 19 12 1.60
NICU
admission (%) : S 1.85

Baron CM. J Matern Fetal Med 2009




Predictors of Difficult Epidural
Catheter Placement

Table 2. Palpation and Flexion Scores and Relative Increase in
Number of Passes®

Means
Predictors ratio 95% CI P
| difficult versus 1.6 0.002
easy
Back flexion: concave/straight 2.0 1.5-2.7 =0.001
versus convex

BMI, experience, and patient position were not predictors

Ellinas EH. Anesth Analg 2009;109:1225



Predictors of Difficult Epidural
Catheter Placement

Table 3. Relative Change in| Neuraxial Procedure Time
Given Set of Predictors®

Means
Predictors ratio 95% CI P

Palpation: difficult versus 1.3 1.1-1.5 0.002

easy

Back flexion: concave/ 1.3 1.1-1.5 0.001
Straight Versus convex

Resident: per day spenton  0.998  0.996-0.999 0.003
obstetric anesthesia

Attending-only case 0.6 0.5-0.8 <(0.001

BMI and patient position were not predictors

Ellinas EH. Anesth Analg 2009;109:1225
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Obesity and Labor Pain

Table 3. Distribution of the maximal pre-analgesic
pain scores for obese and non-obese parturients (%)
during the first stage of labour.

Obese Control
Pain score (n=486) (n=514)

0 0 0
1-3 | 21 (4%)

4-6 5(11%) 66 (13%)
7-10 39 (85%) 427 (83%)

Senior anaesthetist 75% 58%

Epidural vein
puncture

Poor pain control 12% 23%
Ranta P. Anaesthesia 1995;50:322

17% 3%




Fixation of Epidural Catheters

Body Mass Index (kg/m?)

25-30n = 116

Change FLEX to UP {cm) 0.23 = 0.17 0.33 = 0.28 0.38 = 0.30"
Change UP to LAT (cm) 0.48 +~ 0.41 0.51 = 0.41 0.69 + 0.6871
Change FLEX to LAT (cmj} 0.67 = 0.42 0.75 = 0.48 1.04 = 0.691

Ranges of Change FLEX to LAT (cmj 0-1.9 0-2.72 0.11-4.28

Values are mean = SD except as noted.

P = 0.05

"vs. < 25.

T vs. both groups.

FLEX = flexed; UP - upright; LAT - lateral.

Hamilton CL. Anesthesiology 1997;86:778



Obesity, Cesarean Delivery,
Epidural Catheter Failure

Failed epidural anesthesia for cesarean after
epidural labor analgesia:

r P-value
Prepregnancy weight 0.25 0.019
Delivery weight 0.28 0.003
Delivery BMI 0.38 < 0.001

Orbach-Zinger S. Acta Anaesthesiol Scand 2006;50:1014
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Slim: 53.5+12.9 mL
Obese: 429+ 9.5

*P <0.05

Hogan QH. Anesthesiology
1996;84:1341






Intubation Positioning

Group 1 Group 2

Collins SJ. Obes Surg 2004;14:1171



Intubation Positioning

Table 2. Comparison of views during laryngoscopy
GRADED VIEW* GROUP 1(n) GROUP 2 (n)

18 29

9 3
0 1
0 0

*P=0.037 (Fischer's exact test)

Collins SJ. Obes Surg 2004;14:1171






Difficult Intubation and BMI

All Panents (n = 400) ELV (» = 365) DLV (n = 35) P value

Ape (yr) 140+ 4] 230+47 25.0*54 (1.183
Height {cm) 9.2 5.7 165.3 5.6 165 . (). &6

Weight (kg) 59.7 ). 69.1 £10.1 74,9 % 5 (). ()]
BMI (kgm ~) 252 +*28 27.2 A (L (000

DVL: difficult visualization of che larynx; EVL: casy visualzarion of the larymx; BMI: l‘.--:l-:i}' mass 1ndex.

Data are presenoed as mean & 50,

Honarmand A. Eur J Anaesthesiol 2008;25:714



BMI and Difficult Intubation

Table 4. Multivariate Model for the Prediction of Difficult

Intubation

S
I

JI Ildm;:-atl Il and IV

Male

Age, year

surgical Prionty = Scheduled
Previous difficult infubation =

Yes

Previous difficult intubation
Linknown
MMBA = No relaxation

Lundstrom LH. Anesthesiology 2009;100:266

95 % Cl

1.19-1.51
1.04-1.18
3.41-4.00

27-1.44
1.01-1.01

24-1.44
5.11-7.84
1.15-1.39

1.48-1.70

P

= 0.0001
= 0.0016
= 0.0001
= 0.0001
= 0.0001
= 0.0001
= 0.0001

=2 0.0001

= 0.0001

N=91,332




BMI and Difficult Intubation

e BMI > 35 kg/m?
— Sensitivity 0.07
— Specificity 0.94
— PPV 0.06
— NPV 0.95

Lundstrom LH. Anesthesiology 2009;100:266



Desaturation During Apnea

BMI 50 BMI 35
Average pregnant* Labour BMI 50 BMI 35 & labour & labour

Time taken to fall to 4:52[3:43-6:17] 3:27 2:36 3:56 1:3 2 :46
S.0> < 90%: min : s

Time taken to fall from 0:34[0:32-0: 45] 26 0:26 : - 2 0:27
5,05 90% to 40%; min:s

Rate of terminal decline 2.9 [2.2-3.4] ) 4.6 & ) 4.2
of 5,05 %.57"

McClelland SH. Anaesthesia 2009:64:371



Desaturation During Apnea
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Preoxygenation

Average pregnant* Labour BMI 50 BMI 35

Time to achieve 95% of 1:37[1:23-1:52] 0: 47 1:10 1:24
maximum change in P:O5;
min : s

Time to achieve 99% of 3:14[3:13-3: 24] 2:02 2:28 2:49
maximum change in PgO;;
min : s

Percentage of maximum 96.6 [95.9-97.1] 98.9 98.2 97.5
change in PgO, after
2 min; %

McClelland SH. Anaesthesia 2009:64:371




Table 4. Details of Anesthesia-related Maternal Deaths, 1985-2003

Anesthesia Type; -
BMI, Procedure Airway Management; n eS eS I a
Patient Matermnal Condition kg/m®  Race (Urgency) Postoperative Care
1 Term nancy with 33 Black Cesarean delivery GA; ETT -
NR H refused Emer ent for ea S
spinal anesthesia RF u
2 24-week spontaneous a7 Black Dilation and GA; ETT; extubated
vaginal stillbirth of curettage before transfer to
twins; retained (emergent for PACU
placenta hemorrhage)
3 Undesired pregnancy in 29 Black Vacuum aspiration Deep sedation; SV i -
the first trimester (elective) IVI I Ch I g an
4 Term pregnancy with 32 Black Cesarean delivery  Spinal
chronic hypertension, (elective repeat)
polysubstance abuse m
5 At 30 weeks' gestation, 42 White Cesarean delivery  Spinal; postoperative
severe preeclampsia, unscheduled for  PCA
symptoms of sleep- P and liver
disordered breathing ENZymes)
6 Term pregnanc 50 Hispanic Cesarean delivery Epidural; converted to
years old, to eeee (elective repeat) GA with ETT;
untreated hypertension extubated before
transfer to PACU
7 Term pregnancy 42 Black Cesarean delivery  Spinal; converted to
(elective repeat GA with ETT;
and breech) transferred to ICU
intubated
8 At 15 weeks' gestation, WNL Black Dilation and GA; ETT
tehtel demliee: matemnal |:l::l.trett:ege . M hyre ‘J
“heart enlargement,” emergent for -
systolic murmur, hemorrhage) AneSthESIO|Ogy

lateral ST changes on
electrocardiogram;
induced delivery with
retained placenta

2007:106:1096




Bariatric Surgery and Pregnancy

Percent
2 P-value
Bariatric | Obese Control
gDiabetes 0 22 <0.05
gHTN 7.7 8.2 NS
Preeclampsia 0 3.1 <0.05
Cesarean 15.3 34.4 < (0.01

Maggard MA. JAMA 2008;300:2286




Bariatric Surgery and Pregnancy

o Case series
— 5 women s/p bariatric procedures
— Severe neonatal intracranial bleeding
— 3 deaths / 2 severe disabilities
— Documented severe Vit K deficiency in 4 cases

Eerdekens A. Eur J Pediatr 2010:169:191









Incidence of Unintentional Dural
Puncture

Frequency of Dural Puncture (%)

Heldcralt 1878
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Choi PT. Can J Anaesth 2003:50:460



Incidence of PDPH after
Unintentional Dural Puncture
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Prevention of PDPH

@ Control OO IT catheter: short B IT catheter long

100-
80+
60+
40-
20

% patients

NN

% PDPH % EBP

*P <0.05
Ayad S. Reg Anesth Pain Med 2003;28:512



Intrathecal Catheter vs. Control

1.1.3 Short-term intrathecal catheter vs no catheter

Cohen and colleagues®® 8 17 5 15 46% 0.41 (0.59, 3.39) —f—
Norris and Leighton®® 19 35 11 21 7.3% 1.04 (0.62, 1.72) -+
Ayad and colleagues®” 18 35 34 37 89% 0.56 (0.40, 0.78) -
Rutter and colleagues®! 24 34 30 37 94% 0.87 (0.67,1.14)

Paech and colleagues®® 21 24 44 51 10.0% 1.01 (0.84, 1.22) }
Subtotal (95% CI) 145 161  40.2% 0.88 (0.68, 1.14)

Total events a0 124

Heterogeneity: t°=0.05; ¥?=11.02, df=4 (P=0.03); I°=64%
Test for overall effect: Z=0.99 (P=0.32)

1.1.4 Long-term intrathecal catheter vs no intrathecal catheter

Cohen and colleagues®® 0 13 5 15 0.7% 010(0.01,1.72) =

Ayad and colleagues®’ 2 31 34 37 26% 0.07 (0.02, 0.27) —
Kaul and colleagues®® 30 60 84 162 9.2% 0.96 (0.72, 1.29)

Subtotal (95% CI) 104 214 12.5% 0.21 (0.02, 2.65) 'J‘
Total events 32 123

Heterogeneity: t2=4.23; y2=23.07, df=2 (P=0.00001); I°’=91%
Test for overall effect: Z=1.20 (P=0.23)

0.001 04 1 10 1000
Favours intervention Favours control

Apfel CC. Br J Anaesth 2010:105:255




Prophylactic Blood Patch Study:
Methods

e Double-blinded (N = 64)

e Therapy recommendation by protocol
— VRSP 1 - 3: conservative
— VRSP 4-6, +ADL: conservative
— VRSP 4-6, -ADL.: therapeutic EBP
— VRSP > 6: therapeutic EBP

* Followed for at least 5 days
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mmmm Sham (n=32)

mmmm Prophylatic Blood Patch (n=32)




Advance Access pubication 3 August 2010 - doi-10,1093/bja/oeq191 BJA
Prevention of postdural puncture headache after accidental
dural puncture: a quantitative systematic review

C. C. Apfel™, A.Saxenal, O. S. Cakmakkaya?, R. Gaiser®*3 E.George! and O. Radke?®

Intervention Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI

1.2.6 Prophylactic epidural blood patch vs no blood patch

Ackerman and colleagues RCT'7 1 10 7 11 13.0% 0.16 (0.02, 1.06) =
Lowenwirt and colleagues RCT?" 4 24 24 25 21.4% 0.17 (0.07, 0.43) —
Colonna-Romano and Shapiro RCT™® 4 19 16 20 21.4% 0.26 (0.11, 0.65) —
Scavone and cc:-lleagues RCT2® 18 32 18 32 24.9% 1.00 (0.65, 1.54 &
Subtotal (95% Cl) 85 88 80.7% 0.32 (0.10, 1.03 -

Total events 27
Heterogeneity: °=1.11; ¥?=20.92, df=3 (P=0.0001(; I>=86%
Test for overall effect: Z=1.91 (P=0.06)




Prevention of PDPH: Epidural
Morphine

20%0 -

16%- o

12%0

8% 1]

% patients

4%71"

0%-
PDPH EBP

*P <0.05
Al-metwalli RR. Anaesthesia 2008




% patients w/ PDPH

Prevention of PDPH: Prophylactic
Caffeine

20%0-

16%0-

N\

12%0-

N\

S
S 83
N\

Placebo Caffeine 75 mg g6h Caffeine 125 mg q6h

_ N =210
Esmaoglu A. J Clin Anesth 2005




Prevention of PDPH:

I\VV Cosyntropin
100%
80% -
E 60% H Cosyntropin
< 40% T [ EBP
AN
0% - I
PDPH EBP
*P = 0.001 tP =0.04

Hakim SM. Anesthesiology 2010;113:413



British Journal of Anaesthesia 89 (5): 782-5 (2002)

Unexplained fitting in three parturients suffering from

postdural puncture headache

C. D. Oliver! %* and S. A. White' °

e Case 1. Synacthen 1 mg IM x 2 and oral
sumatriptan x 2

e Case 2: Synacthen 1 mg IM x 2
e Case 3: Synacthen 1 mg IM x 3



Differential Diagnosis of
Postpartum Headache

 PDPH

e Migraine headache
e Tension headache

o Caffeine withdrawal
e Preeclampsia

* Pneumoencephalos
o SInusitis



Differential Diagnosis of
Postpartum Headache

Meningitis

Subarachnoid hemorrhage
Intracranial hemorrhage
Subdural hematoma
Cortical vein thrombosis

Posterior reversible encephalopathy
syndrome (PRES)



Incidence of Postpartum Headache

Headache Type Numiber (% of postpartum beadaches)

Tension-type 146 (38.3%)

Migrainous 102 {26.8%)

Musculoskeletal 43 (11.3%)

Ul}d-:t_crmil_md 31 IEIT{-I Incidence of HA:
Migraine without aura 24 (6.3%)

Postdural puncture 18 (4.7%) 39%
Cervicogenic 13(3.4%)
Migraine with aura 4 (1%)
Cluster, secondary 0

Toral 381 (100%)

Goldszmidt E. Can J Anaesth 2005




Epidural Blood Patch: RCT

Table 2 Headache, back pain and general well being in patients who received active treatment and in
controls

Allocated active Allocated control
treatment (%) treatment (%)
(n=19) (n=21)

Headache at 24 h after randomisation™
None 8 (42) 2 (10)
Present 11 (58) 19 (90)
Mild 10 (53) 0
Moderate 0 6 (28)
Severe 1(5) 13 (62)
Headache at 7 days after randomisation
None 16 (84) 3 (14)
Present 3 (16) 18 (86)
Mild 3 (16) 8 (38)
Moderate 0 5 (24)
Severe 0 5 (24)

van Kooten F. J Neurol Neurosurg Psychiatry 2008;79:553




EBP: Success Rate

Epidural blood patch success rate

Author N |Complete| Partial | None
Stride, 135 68% 16% 16%
1993

Williams, | 41 34% 54% 7%
1999 (55%) | (36%) | (9%)
Banks, 58 50% 38% 12%

2001




Factors Assoclated with Success

of Epidural Blood Patch
- Failure

74 Incomplete relief

N =504
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Safa-Tisseront V. Anesthesiology 2001;95:334



Factors Assoclated with Success

of Epidural Blood Patch
- Failure

Incomplete relief N = 504

.J|
..-"::-
F’_:-‘::-"'

£

[~

K

F

é
=0

-~

v,
f

o
L}

A
e
v

¥

'

4 5
Delay in EBP (days)

o
-
=
).
=
oy
i
-
=
o
o
=
L
[

Safa-Tisseront V. Anesthesiology 2001;95:334



Factors Assoclated with Success
of Epidural Blood Patch

e ?VVolume of blood injected



Epidural Blood Patch: Volume

15mL | 20mL | 30 mL
N=41 | N=41 | N=39

i+ 61% | 73% | 67%
Complete
Complete* 10% 32% 26%

Repeat EBP 39% 23% 31%

*P = 0.048

Paech MJ. Anesth Analg 2011;113:126-33




Epidural Blood Patch: Volume

Area under 48-h
pain curve
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P=0.01
15-mL vs. 20-mL
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Paech MJ. Anesth Analg 2011;113:126-33
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