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Women: A Retrospective Study
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Summary: Rodrigues FR, Brandao MJN — Regional Anesthesia for Cesarean Section in Obese Pregnant Women: A Retrospective Study.

Background and objectives: The objective of the data gathering was to indentify anesthetic techniques, and their difficulties and complications in
patients with BMI > 30 kg.m undergoing cesarean sections. The study intends to support the development of new protocols and more adequate
conducts for this population of pregnant women.

Methods: This is a retrospective study of data and anesthetic complications in obese patients older than 18 years of age who underwent cesarean
sections from January 2004 to December 2006; variables investigated included: age, weight, height, BMI, physical status (ASA), anesthetic tech-
niques, difficulties in palpation and puncturing, hemodynamic complications (bleeding and hypotension), and anesthetic complications.

Results: Three hundred and fifteen anesthetic forms were evaluated. Mean age was 29.1 years, mean BMI 39.25, and the majority of patients
was classified as ASA Il (63.2%). Spinal anesthesia charts used more often, difficulty to puncture was reported in 47 procedures, and difficulty
to palpate was reported in 31 procedures.

Conclusions: Technical difficulties as well as hypotension, bleeding, and surgical time were more frequent in patients with higher degrees of
obesity.
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INTRODUCTION Table | — Classification of Obesity According to the WHO
Classification BMI (kg.m-?) Risk of comorbidities

The World Health Organization characterizes obesity as a Normal 18.5-24.9 Medium

pandemic whose prevalence is higher in women, classifying Overweight >25

it based on the association of Body Mass Index (BMI) and Pre-obese 25-29.9 Increased

comorbidities (Table I) . Maternal morbidity associated to Obese class 1 30-34.9 Moderate

obesity is increasing, especially due to hypertension (prior or Obese class 2 35-39.9 Severe

gestational) 2, diabetes mellitus (prior or gestational), respi- Obese class 3 =40 Very severe

ratory disorders (asthma and sleep apnea), thromboembolic
diseases, cardiomyopathies 3, higher incidence of cesarean
sections, and higher number of infections (especially urinary
tract, surgical wound infections and endometritis) 5. A study
conducted in Brazil at the end of the last century reported a
prevalence of 5.5% of obesity in pregnant women 8. Physio-
logical changes of pregnancy associated to those of obesity
mean that pregnant women have limited physiological re-
serves, which are proportional to the degree and duration of
obesity. The objective of this study was to identify anesthetic
techniques and their difficulties and complications in patients
with BMI > 30 kg.m undergoing cesarean sections. This data

assessment intends to support the development of new proto-
cols and conducts more adequate for this population of preg-
nant patients.

METHODS

This study was approved by the Ethics Committee for Re-
search of Faculdade de Ciéncias Médicas of UNICAMP and
was conducted according to ethical rules of research involv-
ing humans established by Resolution 196/96 of the National
Health Council. This study was financed by the investigators.
Waculdede de Ciéncia Médicas da Universidade Estadual de Campinas — This is a descriptive’ retrospective StUdy on anesthetic te-
Unicamp, Brazil. chniques used in cesarean sections in obese pregnant women
undertaken at the Obstetric Center of CAISM/UNICAMP from

1. Anesthesiologist of Hospital das Clinicas da Unicamp. Physician of Hospital das Clinicas

da Unicamp January 2004 to December 2006. It included anesthetic forms
2. Professor of Faculdade de Giéncia Médioas da Unicamp of the Anesthesiology Service of CAISM referring to charts
i:ﬁf;?j;’ﬁ;’ JZZ”;’%% 2009. pregnants (BMI > 30 kg.m2) older than 18 year of age who

T underwent cesarean section under spinal anesthesia, except
gg"eﬂjggglj/ifs'zelvfg;dmenm Brandio for cesarean section performed after labor analgesia. Incom-
Rua Shigeo Mori, 1370 plete or illegible anesthetic files were not included. Variables
fa"‘z);g_e7gg"feé2’;jg;as, SP Brazi evaluated included age, weight, height, BMI, physical status
E-mail: mjnbceu@fcm.unicamp.br (ASA), anesthetic techniques, difficulty in spinal puncture,
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hemodynamic complications (bleeding and hypotension), and
anesthetic complications. The Spearman and Pearson tests
were used to evaluate correlation. The Kruskal-Wallis test
was used to compare continuous variables. A p < 0.05 was
considered statistically significant.

RESULTS

Three hundred and fifteen anesthetic files that fulfilled the in-
clusion criteria were evaluated. Table |l shows the mean age
and anthropometric data of the patients.

Patients were classified as ASA |, II, lll, and IV (Table Il1).
Out of 315 files evaluated, the presence of prior hyperten-
sion was reported by 143 patients (45.4%), diabetes by 52
patients (16.5%), deep venous thrombosis by two patients
(0.6%), and dyslipidemia by one patient (0.3%). The majori-
ty of patients (91.1%) underwent elective cesarean section.
Twenty-eight (8.9%) procedures were emergency cesarean
sections, and in most of those cases, patients were classi-
fied as ASA Il and Il (10 and 11 cases, respectively); only
one emergency procedure was performed in a patient clas-
sified as ASA IV.

As can be seen in Table lll, the majority of patients had
BMI > 35.

When mean surgical time was related to the body mass
index, it was greater the higher the degree of obesity, with
statistically significant differences (p = 0.04), (Table 1V).

Spinal anesthesia was the anesthetic technique used more
often (62.2%), but other techniques such as single and conti-
nuous epidural, combined, and general anesthesia were also
reported (Table V). General anesthesias performed total blo-

ckade failure in one of the cases, and termination before the
procedure ending in another case.

Technical difficulties regarding the anesthetic procedure
were also observed. In 47 patients, it was difficult to palpa-
te the interspinous spaces. Lumbar puncture was difficult in
31 patients, and those difficulties were directly related to the
degree of obesity (Table VI). Difficulty in catheter progression
in the epidural space was reported in two patients, one class
1 and the other class 2, who underwent continuous epidural
anesthesia.

Mean volume of bleeding estimated during the cesarean
section was 673 mL, ranging from 150 to 1,500 mL; the amount
of bleeding was greater than the higher the classification of
obesity without statistically significant differences (p = 0.52).

Complications observed during the cesarean section inclu-
ded one case of hypoxia (0.3%), and 79 cases of hypotension
(25.1%). Table VII shows the correlation between hypoten-
sion and class of obesity. Bronchospasm was not reported.

The need to complement anesthesia was greater in obesity
classes 2 and 3. As for blockade failure, statistically significant
differences were not observed among the classes of obesity,
as demonstrated in Table VIII. One case of complete failure
and one of termination of the blockade before the end of the
procedure were converted to general anesthesia. Four cases
(1.3%) of puncture of the dura mater, in which one of the ca-
ses had complete spinal anesthesia that required tracheal in-
tubation, were reported.

Table IV — Mean Surgical Time According to the Class of
Obesity
Class of obesity

Mean surgical time (minutes)

1 81.25 + 18.02
2 83.78 £21.18
Table Il — Age and Anthropometric Data 3 88.02 + 22.94
Minimal ~ Maximal Median Mean N p = 0.0076.
Age 18 39 29 29.1 315
Weight 67 164 100 100 315 . )
Height 1.32 180 160 1.60 315 Table V — Anesthetic Techniques
BMI 30.80 60.24 38.79 39.25 315 Frequency
Spinal anesthesia 196 (62.2)*
Single epidural 58 (18.4)
. o Continuous epidural 48 (15.2)
Tablg Il — Physical Status (ASA) and Classification of Combined 11 (3.5)
Obesity General 2(0.6)
: Frequency Total 315 (100)
Physical status * n® patients (%).
ASA | 50 (15.9)*
ASAII 199 (63.2)
ASA 11l 64 (20.3) Table VI — Technical Difficulties According to Class of
ASA IV 2(0.6) Obesity
Total 315 (100) Type of technical difficulty
Obesity BMI Without difficulty Palpation Puncture  Total
Class 1 64 (20.3) 30 a 34.99 57 5 1 63
Class 2 127 (40.3) 35 a 39.99 96 15 15 126
Class 3 124 (39.4) > 40 81 27 15 123
Total 315 (100) Total 234 47 31 312
* n® patients (%). p =0.0028.
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Table VII — Bleeding and Hypotension According to the
Class of Obesity

Bleeding Hypotension
Class 1 9 (19.6)* 15 (18.8)
Class 2 16 (34.8) 26 (32.5)
Class 3 21 (45.6) 39 (48.7)
Total 46 (100) 80 (100)

* n? patients (%).

Table VIII — Blockade Failure Regarding the Degree of
Obesity

Class 1 Class 2 Class 3
Without 63 (98.4)* 123 (96.9) 119 (96.7)
Partial 1(1.6) 2(1.6) 3(2.4)
Total 0 (0) 2(1.6) 1(0.8)
* ne patients (%).
DISCUSSION

Physiologic changes of pregnancy associated to changes
caused by obesity lead obese pregnant women to have limi-
ted physiologic reserves. Supine position represents a car-
diovascular and respiratory risk due to changes in lung vo-
lumes and capacities, changes in ventilation/perfusion ratio,
and aorta-cava compression. The cephalad retraction of the
adipose tissue leads to maternal respiratory difficulties and it
can also worsen hypotension. Spinal anesthesia is the most
common type of anesthesia used in cesarean sections 7. It
causes a more dense and reliable blockade and fast onset;
however, technical difficulties do exist, such as the potential
for a higher blockade of the thoracic musculature leading to
respiratory difficulties and impossibility of complementing the
anesthesia in case the surgery is prolonged 8. In our study,
spinal anesthesia was the technique used more often, which
is in agreement with reports in the literature. In our data, we
did not find reports of respiratory difficulties and no patient
presented hypoxia.

The epidural space in pregnant women might be redu-
ced due to engorgement of veins in the extra-dural space,
compression of the subarachnoid space, and reduction in
the volume of cerebrospinal fluid. Engorgement of veins in
the extra-dural space and increased pressure are seconda-
ry to the increased intra-abdominal pressure, which causes
compression of the inferior vena cava and consequent re-
duction in the volume of cerebrospinal fluid. Thus, it is more
difficult to predict the extension of the blockade when using
the same dose of local anesthetics in obese and non-obese
pregnants. Besides, it is known that the need of local anes-
thetic in spinal anesthesia is lower in pregnants especially
obese. Mechanisms suggested for this include pregnancy-
specific hormonal changes, which affect the action of neuro-
transmitters in the spinal column, increased permeability of
neural membranes, and other pharmacokinetic and pharma-
codynamic changes 89°. Epidural anesthesia is an alternative
to spinal anesthesia; its advantages include titration of the
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dose of local anesthetics with better control of hemodynamic
changes, possibility of complementation in cases of prolon-
ged surgical time (use of continuous epidural anesthesia),
and use of a catheter for postoperative analgesia. In the pre-
sent study, the higher percentage of hypotension was obser-
ved in pregnant women with obesity class 3, which might be
due to greater extension of a higher sympathetic blockade
caused by compression of the subarachnoid space by the
pregnant abdomen associated with obesity 8.

Spinal anesthesia can be technically complicated in obese
pregnant women because of the posture, difficulty in localizing
the midline, and loss of anatomic references %11, The midline
can be located by the prominence of C7 and the intergluteal
cleft. Studies have suggested the cooperation of the patient
to locate the midline or even the use of the ultrasound to lo-
cate the epidural space 2, which is not routine in our service.
Those difficulties are more pronounced the higher the BMI,
which was observed in the data obtained where a higher per-
centage of difficulty palpating the intervertebral spaces and
lumbar puncture was observed in pregnant women with class
3 obesity 8, seen in eight cases. The literature suggests the
use of the paramedian approach 8, which was done in eight
cases in the present study.

Difficulty of puncture, and in locating the midline and the
epidural space are associated with a high rate of catheter
migration and a consequent blockade failure, and compli-
cations like puncture of the dura mater &2, This study was
undertaken at a teaching hospital, which has a considerable
number of residents and, for this reason, a high probability of
termination of the blockade during the surgery exists. In two
cases, anesthesia was complemented through the epidural
catheter. In four cases, a new anesthesia was performed,
and in two cases, it was converted to general anesthesia and
one of those cases it was due to termination of the blockade.

The depth of the epidural space in relation to the skin is
related to the BMI, but in only a small percentage of patients
this space is greater than 8 centimeters 3. According to
Brockelsby, in a study that evaluated 14,000 obese pregnant
women undergoing epidural anesthesia, only 2% required
needles greater than 8 cm 4. In the present study, only one
patient required a needle longer than 8 cm; in the remaining
patients, blockades were performed with standard needles.

The estimated surgical time for non-obese pregnants in the
literature is around 60 minutes. It seems logical to imagine
that in obese pregnants this time increases, and this could be
observed in our data. We observed that not only the surgical
time was greater than 60 minutes, but it also increases as the
BMI increases. Thus, we can also imagine that the estimated
blood loss will be greater the higher the BMI 9, which was also
observed; the blood loss was greater in the group of pregnant
women with class 3 obesity.

Since obesity is a public health problem, the probability of
encountering this type of patient increases, which leads to the
conclusion that anesthesiologists should be more prepared
to handle those patients, being familiar with the implications
of obesity, performing evaluations, if possible during the pre-
natal period, establishing a follow-up protocol along with the
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multidisciplinary team to minimize technical difficulties and,
especially, the maternal-fetal risks during labor.

Since this was a retrospective study of data gathering from
anesthetic files, some data might have been lost, which would
create a bias in the analysis of the results.

From our data, one can observe that spinal anesthesia was
used more often, which is in agreement with the literature.
Besides, it was observed that the higher the BMI, the greater
the technical difficulties, bleeding, percentage of hypotension,
and surgical time.
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Resumen: Rodrigues FR, Brandao MJN - Anestesia Regional para
Cesarea en Embarazadas Obesas: Estudio Retrospectivo.

Justificativa y objetivos: La investigacion de los datos tuvo el objetivo de
identificar las técnicas anestésicas, sus dificultades y complicaciones en
pacientes con IMC > = 30 kg.m-2, sometidas a la cesarea. Esa investiga-
cion se justifica porque tiene como base el desarrollo de nuevos protoco-
los y de conductas mas adecuadas para esa poblacién de embarazadas.

Método: Estudio retrospectivo de investigacion de datos y compli-
caciones anestésicas en pacientes obesas, mayores de 18 afos y
sometidas a la cesarea durante el periodo de enero de 2004 a diciem-
bre de 2006. Las variables evaluadas fueron: edad, peso, altura, IMC,
estado fisico (ASA), técnicas anestésicas, dificultades en la palpacion
y puncién, complicaciones hemodinamicas (sangramiento e hipoten-
sion) y complicaciones anestésicas.

Resultados: Se evaluaron 315 fichas anestésicas. El promedio de
edad fue de 29,1 afos, el IMC promedio fue de 39,25 y la mayoria de
las pacientes se clasificaron como ASA Il (63,2%). La técnica anes-
tésica mas utilizada fue la raquianestesia. En 47 procedimientos se
registro la dificultad de puncion y en 31 casos dificultad de palpacion.

Conclusiones: Las dificultades técnicas encontradas fueron mas
profundas en pacientes con clase mas alta de obesidad, como tam-
bién hipotension, sangramiento y tiempo de quiréfano.

Descriptores: ANESTESIA, Obstétrica; CIRUGIA, Obstétrica: cesa-
rea; ENFERMIDAD,Obesidad: mérbida; TECNICAS ANESTESICAS,
Regional:peridural, raquianestesia..

Revista Brasileira de Anestesiologia
Vol. 61, Ne 1, Janeiro-Fevereiro, 2011



