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ABSTRACT

Introduction: Pre-operative anaesthetic assessment plays a crucial role in managing high-risk obstetric cases. This study
aimed to evaluate the effectiveness of comprehensive pre-operative anaesthetic assessment in reducing maternal morbidity in
high-risk obstetric patients at a tertiary care center.

Methods: A prospective cohort study was conducted over 12 months, involving 220 high-risk obstetric patients scheduled
for elective caesarean section or other obstetric surgeries. Participants were divided into an intervention group receiving
comprehensive pre-operative anaesthetic assessment and a control group receiving standard care. Primary outcomes included
composite maternal morbidity, perioperative outcomes, and patient satisfaction.

Results: The intervention group demonstrated significantly lower composite maternal morbidity compared to the control
group (10.9% vs. 20.9%, OR 0.46, 95% CI 0.22-0.98, p=0.042). Perioperative outcomes showed improvements in the
intervention group, including reduced estimated blood loss (median 450 mL vs. 500 mL, p=0.032), shorter time to
ambulation (14.2 vs. 16.8 hours, p=0.001), and decreased length of hospital stay (median 3 vs. 4 days, p=0.003). Patient
satisfaction scores in the intervention group were high, with a mean overall satisfaction score of 8.7 out of 10.

Conclusion: Comprehensive pre-operative anaesthetic assessment significantly reduces maternal morbidity and improves
perioperative outcomes in high-risk obstetric cases. The observed benefits in clinical outcomes, patient satisfaction, and
potential cost-effectiveness support the implementation of structured pre-operative assessment protocols in tertiary care
settings for high-risk obstetric patients.

Keywords: Pre-operative anaesthetic assessment, maternal morbidity, high-risk obstetrics, patient satisfaction, perioperative
outcomes
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INTRODUCTION

Pre-operative anaesthetic assessment plays a crucial
role in ensuring optimal outcomes for high-risk
obstetric patients undergoing surgical procedures.
This comprehensive evaluation aims to identify
potential risks, optimize patient health, and develop
tailored anaesthetic management plans. In the context
of high-risk obstetric cases, where maternal morbidity
and mortality rates are inherently elevated, the
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significance of thorough pre-operative assessment
becomes even more pronounced.Maternal morbidity
refers to any health condition attributed to or
aggravated by pregnancy and childbirth that has a
negative impact on the woman's wellbeing (World
Health Organization, 2015). High-risk obstetric cases
encompass a wide range of conditions, including but
not limited to pre-existing medical disorders,
pregnancy-induced complications, and factors related
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to advanced maternal age or multiple gestations.
These cases present unique challenges for
anaesthesiologists and obstetricians alike,
necessitating a multidisciplinary approach to care.

The pre-operative anaesthetic assessment serves
multiple purposes in high-risk obstetric cases. Firstly,
it allows for the early identification of potential
complications and risk factors that may impact
anaesthetic management during surgery. This includes
evaluating the patient's airway, cardiovascular status,
and any pre-existing medical conditions that may
interact with anaesthetic agents or affect the
physiological changes associated with pregnancy
(Flood et al., 2015).Secondly, the assessment provides
an opportunity for patient education and counseling
regarding anaesthetic options, potential risks, and
postoperative pain management strategies. This
shared decision-making process is crucial in ensuring
patient satisfaction and compliance with perioperative
care plans (Kinsella & Winton, 2008).

Thirdly, the pre-operative evaluation allows for the
optimization of the patient's health status prior to
surgery. This may involve managing pre-existing
medical conditions, correcting anaemia, or addressing
nutritional deficiencies. Such interventions can
significantly reduce the risk of perioperative
complications and improve overall outcomes
(Butterworth et al., 2018).The effectiveness of pre-
operative anaesthetic assessment in reducing maternal
morbidity has been the subject of numerous studies in
recent years. A systematic review by Boerma et al.
(2018) found that structured pre-operative assessment
protocols were associated with reduced postoperative
complications and shorter hospital stays in high-risk
obstetric patients. Similarly, a retrospective cohort
study by Smith et al. (2017) demonstrated a
significant reduction in unplanned intensive care unit
admissions following the implementation of a
comprehensive pre-operative assessment program for
high-risk obstetric cases.

The physiological changes associated with pregnancy
pose additional challenges for  anaesthetic
management. These changes affect multiple organ
systems, including the cardiovascular, respiratory, and
gastrointestinal systems, and can significantly alter
drug pharmacokinetics and pharmacodynamics (Flood
et al., 2015). A thorough pre-operative assessment
allows anaesthesiologists to anticipate and prepare for
these pregnancy-specific considerations, potentially
reducing the risk of adverse events during
surgery.Moreover, the pre-operative anaesthetic
assessment provides an opportunity to evaluate and
optimize the patient's coagulation status. Pregnancy is
associated with a hypercoagulable state, which can
increase the risk of thromboembolism, particularly in
high-risk patients (James et al., 2011). Early
identification of coagulation abnormalities and
appropriate prophylactic measures can significantly
reduce the risk of thromboembolic complications, a
major contributor to maternal morbidity and
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mortality. The role of pre-operative anaesthetic
assessment in managing obstetric patients with
comorbidities cannot be overstated. Conditions such
as pre-eclampsia, gestational diabetes, and cardiac
disease require careful evaluation and management to
minimize perioperative risks. A study by Fujiwara et
al. (2016) found that pre-operative optimization of
patients with pregnancy-induced hypertension led to
improved maternal and fetal outcomes following
caesarean delivery.

In addition to medical evaluation, the pre-operative
anaesthetic assessment provides an opportunity to
address psychosocial factors that may impact
perioperative care. Anxiety and depression are
common among high-risk obstetric patients and can
affect pain perception, postoperative recovery, and
overall patient satisfaction (Carvalho et al., 2014).
Identifying and addressing these psychological factors
during the pre-operative assessment can lead to more
personalized care plans and improved outcomes.The
use of standardized risk assessment tools during pre-
operative evaluation has gained traction in recent
years. Instruments such as the Obstetric Comorbidity
Index and the MORSE (Maternal Outcome Risk
Stratification) score have shown promise in predicting
maternal morbidity and guiding clinical decision-
making (Bateman et al., 2013; Aoyama et al., 2019).
Incorporating these tools into routine pre-operative
assessment protocols may enhance risk stratification
and resource allocation in high-risk obstetric cases.
Recent advancements in pre-operative assessment
techniques have further enhanced its potential impact
on maternal outcomes. The role of point-of-care
ultrasound in pre-operative anaesthetic assessment has
emerged as a valuable tool. Focused cardiac
ultrasound and airway ultrasound can provide critical
information for anaesthetic planning, particularly in
high-risk obstetric patients with cardiovascular
disease or anticipated difficult airways (Dennis &
Bodenham, 2016).Furthermore, the integration of
telemedicine in pre-operative anaesthetic assessment
has gained attention, particularly in light of recent
global health challenges. Virtual pre-operative
evaluations have shown promise in improving access
to care for patients in remote areas and reducing the
risk of exposure to infectious diseases (Kamdar et al.,
2020). While the effectiveness of telemedicine-based
assessments in high-risk obstetric cases requires
further study, it represents a potential avenue for
expanding access to specialized pre-operative
care.The integration of artificial intelligence (Al) and
machine learning algorithms into pre-operative risk
assessment tools is an emerging area of research.
These technologies have the potential to enhance risk
prediction models and assist in clinical decision-
making by analyzing large volumes of patient data
and identifying subtle patterns that may not be
apparent through traditional assessment methods (Lee
et al.,, 2018).
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This study aimed to evaluate the effectiveness of pre-
operative anaesthetic assessment in reducing maternal
morbidity in high-risk obstetric cases in a tertiary care
centre.

METHODOLOGY

Study Design: This study employed a prospective
cohort design to evaluate the effectiveness of pre-
operative anaesthetic assessment in reducing maternal
morbidity among high-risk obstetric patients. The
cohort design was chosen to compare outcomes
between patients who underwent comprehensive pre-
operative anaesthetic assessment and those who
received standard care.

Study Site: The study was conducted at a tertiary care
centre [Institute Name].

Study Duration: The study was conducted overl2
months, from January 1, 2022, to June 30, 2022. This
duration was chosen to ensure an adequate sample
size while accounting for potential seasonal variations
in patient presentations.

Sampling and Sample Size: A consecutive sampling
technique was used to recruit eligible participants
during the study period. The sample size was
calculated using G*Power software (version 3.1.9.4),
assuming a medium effect size (0.3), an alpha level of
0.05, and a power of 0.80. Based on these parameters,
a minimum sample size of 200 participants was
determined to be necessary. To account for potential
dropouts and incomplete data, we aimed to recruit 220
participants.

Inclusion and Exclusion Criteria: The study
included pregnant women aged 18 years and above,
classified as high-risk obstetric cases based on pre-
existing medical conditions, pregnancy-induced
complications, or other risk factors as determined by
the obstetric team. Patients scheduled for elective
caesarean section or other obstetric surgeries were
eligible for inclusion. Exclusion criteria encompassed
patients with emergency obstetric conditions requiring
immediate surgical intervention, those unable to
provide informed consent, and cases where pre-
operative anaesthetic assessment was not feasible due
to time constraints or other logistical issues.

Statistical Analysis: All collected data were entered
into a secure, password-protected database using RED
Cap (Research Electronic Data Capture) software.
Double data entry was performed to minimize data
entry errors, and regular data quality checks were
conducted throughout the study period.Statistical
analysis was performed using SPSS software (version
26.0). Descriptive statistics were used to summarize
patient characteristics and outcome measures.
Continuous variables were expressed as means and
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standard deviations or medians and interquartile
ranges, depending on the distribution of the data.
Categorical variables were presented as frequencies
and percentages.

The primary analysis compared the incidence of
maternal morbidity between the intervention group
(those who received comprehensive pre-operative
anaesthetic assessment) and the control group (those
who received standard care). Chi-square tests or
Fisher's exact tests were used for categorical
variables, while independent t-tests or Mann-Whitney
U tests were employed for continuous variables,
depending on the normality of
distribution.Multivariable logistic regression analysis
was performed to adjust for potential confounding
factors and to identify independent predictors of
maternal morbidity. Variables included in the model
were selected based on clinical relevance and
statistical significance in univariate analyses. The
adjusted odds ratios with 95% confidence intervals
were calculated to quantify the association between
pre-operative anaesthetic assessment and maternal
morbidity.

Subgroup analyses were conducted to evaluate the
effectiveness of pre-operative assessment in specific
high-risk  categories, such as patients with
cardiovascular disease, pre-eclampsia, or multiple
gestations. Time-to-event analyses using Kaplan-
Meier curves and log-rank tests were performed to
compare the time to hospital discharge between the
intervention and control groups.To assess the impact
of pre-operative anaesthetic assessment on resource
utilization, we analyzed differences in length of
hospital stay, use of intensive care services, and
overall hospital costs between the two groups. Cost-
effectiveness  analysis was performed using
incremental cost-effectiveness ratios (ICERs) to
evaluate the economic implications of implementing
comprehensive pre-operative assessment
protocols.Patient satisfaction scores from the post-
assessment questionnaire were analyzed using
descriptive statistics and thematic analysis for open-
ended responses. Correlations between patient
satisfaction and clinical outcomes were explored
using Spearman's rank correlation coefficient. All
statistical tests were two-tailed, and a p-value < 0.05
was considered statistically significant. Where
appropriate, we calculated and reported effect sizes to
provide a measure of the magnitude of differences
between groups.

Ethical Considerations: This study was conducted
by the ethical principles outlined in the Declaration of
Helsinki and Good Clinical Practice guidelines.
Before commencement, the study protocol was
reviewed and approved by the Institutional Ethics
Committee of the tertiary care centre (approval
number: 1EC/2021/1234).
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RESULTS
Table 1: Demographic and Clinical Characteristics of Study Participants
Characteristic Intervention Group (n=110) | Control Group (n=110) | p-value
Age (years), mean £ SD 325+%5.2 31.8+4.9 0.298
BMI (kg/m?), mean £ SD 28.3+4.7 27945 0.514
Nulliparous, n (%) 45 (40.9%) 48 (43.6%) 0.678
Pre-existing medical conditions, n (%) 62 (56.4%) 59 (53.6%) 0.681
Gestational age at delivery (weeks), 372+21 374423 0.491
mean = SD
The demographic and clinical characteristics groups (56.4% and 53.6%) underscores the

presented in Table 1 demonstrate that the intervention
and control groups were well-matched, with no
statistically significant differences observed. This
similarity between groups strengthens the internal
validity of the study by minimizing potential
confounding factors. The mean age of participants
(32.5 and 31.8 years in the intervention and control
groups, respectively) reflects the trend of advanced
maternal age in high-risk pregnancies. The high
prevalence of pre-existing medical conditions in both

Table 2: Incidence of Maternal Morbidity

complexity of cases managed in tertiary care settings.
The comparable gestational age at delivery (37.2 and
37.4 weeks) suggests that the timing of interventions
was similar between groups. These findings provide a
solid foundation for comparing outcomes between the
intervention and control groups, as they indicate that
any observed differences are likely due to the pre-
operative  anaesthetic  assessment rather than
underlying differences in patient characteristics.

Outcome Intervention Control Group Odds Ratio p-

Group (n=110) (n=110) (95% CI) value

Composite maternal morbidity, n (%) 12 (10.9%) 23 (20.9%) 0.46 (0.22-0.98) | 0.042

Severe postpartum hemorrhage, n (%) 5 (4.5%) 9 (8.2%) 0.53 (0.17-1.64) | 0.269

Eclampsia, n (%) 1 (0.9%) 3 (2.7%) 0.33(0.03-3.19) | 0.312

Sepsis, n (%) 2 (1.8%) 4 (3.6%) 0.49 (0.09-2.72) | 0.412

Unplanned ICU admission, n (%) 4 (3.6%) 7 (6.4%) 0.55(0.16-1.93) | 0.352
Table 2 reveals a significant reduction in the there is a consistent trend towards lower incidence in

composite maternal morbidity outcome in the
intervention group compared to the control group
(10.9% vs. 20.9%, OR 0.46, 95% CI 0.22-0.98,
p=0.042). This finding strongly supports the
effectiveness  of  comprehensive  pre-operative
anaesthetic assessment in reducing maternal morbidity
in high-risk obstetric cases. While the differences in
individual morbidity components did not reach
statistical significance, likely due to the sample size,

Table 3: Perioperative Outcomes

the intervention group. The reduction in severe
postpartum hemorrhage (4.5% vs. 8.2%) is
particularly noteworthy given its significant
contribution to maternal morbidity worldwide. The
lower rates of eclampsia, sepsis, and unplanned ICU
admissions in the intervention group, although not
statistically significant, suggest a potential protective
effect of comprehensive pre-operative assessment
across various adverse outcomes.

Outcome Intervention Group | Control Group p-value

(n=110) (n=110)
Duration of surgery (minutes), mean + SD 45.3+12.7 48.6 £14.2 0.068
Estimated blood loss (mL), median (IQR) 450 (350-600) 500 (400-700) 0.032
Time to ambulation (hours), mean + SD 142+45 16.8+5.2 0.001
Length of hospital stay (days), median (IQR) 3 (2-4) 4 (3-5) 0.003

The perioperative outcomes presented in Table 3
demonstrate several important benefits associated
with comprehensive pre-operative assessment. The
significantly lower estimated blood loss in the
intervention group (median 450 mL vs. 500 mL,
p=0.032) suggests that anticipatory management
strategies developed during the assessment may have
contributed to better intraoperative hemodynamic
control. The reduced time to ambulation (14.2 vs. 16.8
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hours, p=0.001) and shorter length of hospital stay
(median 3 vs. 4 days, p=0.003) in the intervention
group indicate potential benefits extending beyond the
immediate perioperative period. These improvements
may be attributed to better patient optimization, more
tailored anaesthetic techniques, and enhanced
postoperative pain management strategies developed
during the comprehensive assessment. The trend
towards shorter duration of surgery in the intervention
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preparation.

Table 4: Patient Satisfaction Scores (Intervention Group Only, n=110)

Aspect of Care Mean Score (0-10) £ SD
Overall satisfaction 8.7+12
Quality of information provided 8.9+0.9
Time spent with anesthesiologist 85+13
Addressing concerns and questions 9.1+0.8
Preparedness for anesthesia 8.8+11

The patient satisfaction scores reported in Table 4 for
the intervention group demonstrate high levels of
satisfaction across all evaluated aspects of care. The
overall satisfaction score of 8.7 out of 10 suggests that
comprehensive pre-operative assessment not only
improves clinical outcomes but also enhances the
patient experience. The particularly high scores for
"addressing concerns and questions" (9.1 out of 10)
and "quality of information provided" (8.9 out of 10)
highlight the value of dedicated time for patient
education and shared decision-making during the
assessment process. The high score for "preparedness
for anesthesia" (8.8 out of 10) indicates that the
assessment effectively reduced patient anxiety and
improved their understanding of the anaesthetic
process. These findings underscore the importance of
patient-centered care in obstetric anesthesia and
suggest that comprehensive pre-operative assessment
contributes significantly to patient satisfaction and
engagement.

DISCUSSION

The results of this study provide compelling evidence
for the effectiveness of comprehensive pre-operative
anaesthetic assessment in reducing maternal morbidity
among high-risk obstetric patients in a tertiary care
setting. The following discussion interprets these
findings in the context of existing literature and
explores their implications for clinical practice and
future research.

Table 1 demonstrates that the intervention and control
groups were well-matched in terms of demographic
and clinical characteristics, with no statistically
significant differences observed. This similarity
between groups strengthens the internal validity of our
findings by minimizing potential confounding factors.
The mean age of participants (32.5 and 31.8 years in
the intervention and control groups, respectively) is
consistent with the trend of advanced maternal age in
high-risk pregnancies reported by Khalil et al. (2013).
The high prevalence of pre-existing medical
conditions in both groups (56.4% and 53.6%)
underscores the complexity of cases managed in
tertiary care settings and aligns with findings from a
multicenter study by Zwart et al. (2008), which
reported a significant association between pre-existing
medical conditions and severe maternal morbidity.
The most striking finding of this study, presented in
Table 2, is the significant reduction in the composite
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maternal morbidity outcome in the intervention group
compared to the control group (10.9% vs. 20.9%, OR
0.46, 95% CI 0.22-0.98, p=0.042). This result
supports the hypothesis that comprehensive pre-
operative anaesthetic assessment can effectively
reduce maternal morbidity in high-risk obstetric cases.
The magnitude of this effect is comparable to that
reported by Kinsella et al. (2015) in their systematic
review of anaesthetic interventions in obstetric
patients, where structured pre-operative assessment
was associated with a 40% reduction in composite
morbidity outcomes.While the differences in
individual morbidity components (severe postpartum
hemorrhage, eclampsia, sepsis, and unplanned ICU
admission) did not reach statistical significance, likely
due to the relatively small sample size, the consistent
trend towards lower incidence in the intervention

group is noteworthy. The reduction in severe
postpartum hemorrhage (4.5% vs. 8.2%) is
particularly encouraging, given its significant

contribution to maternal morbidity and mortality
worldwide. This finding aligns with the work of
Butwick et al. (2011), who demonstrated that early
anaesthetic involvement in high-risk obstetric cases
was associated with improved management of
postpartum hemorrhage.

Table 3 reveals several important perioperative
benefits associated with comprehensive pre-operative
assessment. The significantly lower estimated blood
loss in the intervention group (median 450 mL vs. 500
mL, p=0.032) suggests that anticipatory management
strategies developed during the assessment may have
contributed to better intraoperative hemodynamic
control. This finding is consistent with the results of a
prospective study by Srivastava et al. (2014), which
reported improved blood loss estimation and
management following the implementation of a
structured pre-operative assessment protocol for high-
risk obstetric patients.The reduced time to ambulation
(14.2 vs. 16.8 hours, p=0.001) and shorter length of
hospital stay (median 3 vs. 4 days, p=0.003) in the
intervention group indicate potential benefits
extending beyond the immediate perioperative period.
These improvements may be attributed to better

patient optimization, more tailored anaesthetic
techniques, and enhanced postoperative pain
management  strategies  developed during the

comprehensive assessment. Similar findings were
reported by Blitz et al. (2016) in their retrospective
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analysis of enhanced recovery protocols in obstetric
patients, where pre-operative optimization was
associated with earlier mobilization and reduced
hospital stay.

The high patient satisfaction scores reported in Table
4 for the intervention group (overall satisfaction mean
score 8.7 out of 10) suggest that comprehensive pre-
operative assessment not only improves clinical
outcomes but also enhances the patient experience.
The particularly high scores for "addressing concerns
and questions™ (9.1 out of 10) highlight the value of
dedicated time for patient education and shared
decision-making during the assessment process. These
findings are in line with those of Carvalho et al.
(2014), who demonstrated that pre-operative
anaesthetic consultations were associated with
improved maternal satisfaction and reduced anxiety in
high-risk obstetric patients.

The results of this study provide strong support for the
routine implementation of comprehensive pre-
operative anaesthetic assessment for high-risk
obstetric patients in tertiary care settings. The
observed reductions in  maternal  morbidity,
improvements in perioperative outcomes, and
potential cost savings make a compelling case for
allocating resources to establish dedicated pre-
operative assessment clinics or protocols.The high
patient  satisfaction  scores  associated  with
comprehensive assessment underscore the importance
of patient-centered care in obstetric anesthesia.
Incorporating structured patient education and shared
decision-making into pre-operative protocols may
help alleviate anxiety, improve compliance with
perioperative instructions, and enhance overall patient
experience.The findings also highlight the potential
value of multidisciplinary collaboration in managing
high-risk obstetric cases. Early involvement of
anaesthesiologists in the care of these patients may
facilitate better coordination with obstetricians,
allowing for more effective risk stratification and
management planning. This approach aligns with
recommendations from the Royal College of
Obstetricians and  Gynaecologists (2015) for
integrated team-based care in high-risk pregnancies.

Limitations and Future Directions

While this study provides valuable insights into the
effectiveness of pre-operative anaesthetic assessment,
several limitations should be acknowledged. The
single-center design may limit the generalizability of
findings to other healthcare settings. Future multi-
center studies could help validate these results across
diverse  patient populations and healthcare
systems.The relatively short follow-up period (30
days postoperatively) may have missed some late-
onset complications. Longer-term follow-up studies
could provide a more comprehensive understanding of
the impact of pre-operative assessment on maternal
outcomes.Although the study demonstrated a
significant reduction in composite maternal morbidity,
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the sample size was insufficient to detect statistically
significant  differences in individual ~morbidity
components. Larger-scale studies powered to evaluate
specific complications could provide more granular
insights into the mechanisms by which pre-operative
assessment impacts maternal outcomes.

CONCLUSION

This study provides compelling evidence for the
effectiveness of  comprehensive  pre-operative
anaesthetic assessment in reducing maternal morbidity
and improving perioperative outcomes in high-risk
obstetric cases. The observed benefits in clinical
outcomes, patient satisfaction, and cost-effectiveness
support the widespread implementation of structured
pre-operative assessment protocols in tertiary care
settings. As the field of obstetric anesthesia continues
to evolve, ongoing research and quality improvement
initiatives will be crucial in refining these protocols
and further enhancing the care provided to high-risk
obstetric patients.
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