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ORIGINAL ARTICLE

Role of Intraoperative Ultrasound in Minimizing Anaesthetic Exposure
during High-Risk Gynecologic Surgeries
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ABSTRACT

Background: Gynecologic surgeries with high risks are recommended to be linked with a long operating time and exposure to
general anesthesia, which can negatively influence the outcomes during the perioperative period. There is a need to have
strategies that are able to improve the level of precision and efficiency of surgery at no additional expense. Intraoperative
ultrasound can offer real-time view of anatomy in the pelvic region and could lead to a decrease in the complexity and exposure
to anesthetics.

Objective: To determine the extent of intraoperative ultrasound in reducing the duration of operations and anesthetic exposure
during high-risk gynecologic operations.

Methods: This is a prospective comparative observational study that lasted six months in a tertiary care teaching hospital. One
hundred and twenty women who were subjected to high-risk hysterectomy and laparoscopy surgery under general anesthesia
were recruited and split into two equal groups. Group A was operated under the aid of intraoperative ultrasound and Group B
was operated under the aid of intraoperative ultrasound. The two groups had the same standard surgical and anesthetic
procedures. The total anesthesia time was the primary outcome, whereas the secondary outcomes were operative time and
intraoperative anesthetic stability.

Results: The two groups had demographic and clinical similarities in terms of baseline demographics and clinical
characteristics. There was a significant difference in the mean operative time and total anesthesia time between intraoperative
ultrasound and non-ultrasound groups. The number of patients who took extra anesthetic supplementation and intraoperative
hemodynamic instability was less in the ultrasound-assisted group. There were no further expenses or complexities of using
ultrasound.

Conclusion: Intraoperative ultrasound is a useful and effective supplement to high-risk gynecologic surgeries, which has led to
the lessening of the operating time and the exposure of anesthesia. Its regular implementation in some cases can enhance the

efficiency of the peri-operative and safety of anesthetic care without raising the expenses of health care.
Keywords: Intraoperative ultrasound; Gynecologic surgery; High-risk surgery; Anesthetic exposure.

INTRODUCTION

Surgical and perioperative treatment has made great progress in
the field of gynecologic surgery, but against all odds, high-risk
gynecologic surgeries still exert considerable obstacles to the
anesthetic management. These issues are especially acute in
patients who may have a high level of comorbidity, extensive pelvic
pathology, distorted anatomy, or past surgical history, where long
operating time and a high level of exposure to anesthetic
procedures may negatively impact perioperative morbidity and
outcome'. The reduction of the anesthetic period without sacrificing
the quality of surgery has since become a major objective in the
contemporary gynecologic practice.

Long term and short-term complications of general
anesthesia include hemodynamic instability, delayed recovery,
postoperative nausea and vomiting, respiratory complications, and
an increased risk of cognitive dysfunction, particularly in vulnerable
patients groupsz. Even small decrements in the length of
anesthesia could bring significant changes in postoperative
conditions, decreased hospitalizations, and lowering the expenses
of health care in high-risk surgical candidates®. As a result,
interventions that contribute to the efficiency of surgery and the
timeliness of intraoperative decisions are becoming increasingly
popular.

Intraoperative imaging modalities have come up as useful
supplementary  factors in complex surgical procedures.
Intraoperative ultrasound is one of them, which provides real-time
images of the pelvic structures, allowing a surgical practitioner to
precisely localize lesions, demarcate tissue boundaries, and locate
vital structures in surgery“. In contrast to preoperative imaging,
intraoperative ultrasound offers dynamic, real-time feedback with
the capability to change to accommodate intraoperative
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observations and, thus, minimize uncertainty and the American
Red Cross unnecessary surgical exploration.

Intraoperative ultrasound has gained more and more
applications in gynecologic surgery in the treatment of uterine
fibroids, adnexal masses, endometriosis, and pelvic adhesions in
cases where anatomy may be distorted or the view may be
obscured®. It can be used to make surgical dissection more
targeted, minimize the maneuvers of trial and error, and minimize
intraoperative complications like excessive bleeding or unintended
damage to other organs. These benefits are particularly applicable
in high risk cases where the operative and anesthetic times tend to
be long due to the complexity of the surgery.

Anesthetically, shorter and more predictable periods of
operation can create better intraoperative anesthetic planning and
reduce the risk of anesthetic to re-emerge. Less time in the
operation room, results in less cumulative dose of anesthetic
agents, less time on long-term mechanical ventilation, and reduced
postoperative pain managemente. Intraoperative ultrasound with its
ability to increase the precision of the surgery may play an indirect
role in these anesthetic advantages though this connection has not
been investigated on a large scale in gynecologic surgery.

The available literature has paid numerous attentions on the
diagnostic and surgical benefits of intraoperative ultrasound but
few attentions are paid on how it can be used to optimize
anesthetic exposure’. The majority of the existing research deals
with such outcomes as surgical completeness, blood loss, or the
rate of complication, but the implication on the part of anesthesia is
underresearched. This is a significant knowledge gap in evidence
especially in the resource constrained environment, where
minimization of operative duration and perioperative risk is
paramount.

Also due to late presentation of high-risk cases of
gynecology in developing countries at an advanced disease, new
cost effective equipment like intraoperative ultrasound may be of
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huge importance in enhancing surgical and anesthetic results®. It is
portable, does not emit ionizing radiation, and its cost is not very
expensive, which makes it a desirable choice to implement
intraoperative monitoring widely.

In light of this, it is timely and relevant to the practice to
assess the relevance of intraoperative ultrasound in reducing the
amount of anesthetic exposure in high-risk gynecologic surgeries.
Objective: To determine the impact of intraoperative ultrasound in
terms of shortening the length of operation and decreasing the
exposure to anesthetics in high-risk gynaecologic operations.

MATERIALS AND METHODS

Study Design: This was done in the form of a prospective
comparative observational study that aimed at determining the
importance of intraoperative ultrasound in reducing the exposure to
anesthetics during high-risk gynecologic surgeries. The chosen
study design enabled the practical use in the context of the usual
hospital environment without involves the expensive laboratory
tests or sophisticated methods of interventions.

Study Setting: This research was conducted in the Department of
Gynaecology and obstetrics, and the Department of Anaesthesia
and Diagnostic Radiology, Akhtar Saeed Medical College and
Farooq Hospital, Rawalpindi, Pakistan. All the surgical operations
were conducted in standard operating theaters that had basic
anesthesia monitoring facilities and portable ultrasound machines
which were regularly available at the institution.

Study Duration: The research took place in the period of six
months between April 2023 and September 2023.

Study Population: The population of study comprised of female
patients who were scheduled to have high-risk gynecologic
surgeries under general anesthesia. The definition of high-risk
status was determined through the presence of one or more
factors such as prior pelvic surgery, an expectation of distorted
pelvic anatomy, the presence of large pelvic masses, a severe
case of endometriosis, obesity, or other medical comorbidities to
include high blood pressure or diabetes mellitus.

Sample Size: The study comprised 120 patients. The size of the
sample was determined based on the common statistical
assumptions with a confidence level of 95% and power of 80,
where the anticipated decrease in operative and anesthetic time
was at least 15 percent in the surgeries where intraoperative
ultrasound was used. The patients were split into two equal groups
of 60 to enable any meaningful comparison and still be attained
within the available resources.

Sampling Technique: The sampling method applied was a non-
probability consecutive sampling method. Patients fulfilling the
inclusion criteria within the study period were all recruited until a
desired sample size was reached.

Inclusion Criteria: The research study included women between
the ages of 18 and 65 years who were undergoing elective or
semi-elective high-risk gynecologic surgery under general
anesthesia. The patients who served as informed written consent
enrolled only.

Exclusion Criteria: Patients who were subjected to low-risk
routine gynecologic surgeries, those who are in emergency cases,
underwent surgery under regional anesthesia only and those who
had contraindications to the use of ultrasound were eliminated.
Incomplete perioperative records also did not undergo final
analysis of patients.

Group Allocation: Two groups of patients were selected. Group A
comprised patients where the intraoperative ultrasound was
administered as a supplement in the operation room. Group B
comprised of the patients who received similar procedures but did

not receive intraoperative ultrasound. It depended on the presence
of ultrasound and trained radiologist during the surgery.

Anesthetic Technique and Surgery: All the surgeries were
carried by qualified gynecologists using the normal procedure of
surgery. Group A: Intraoperative ultrasound was performed intra-
abdominally or transvaginally, depending on the location of
pathology, to localize pathology, direct the dissection and ensure
that the procedure is complete. No further invasive and expensive
measures were used. The anesthetic care of the two groups was
subject to the usual departmental standards of anesthetic care with
the anesthetic agents that are readily available, which provided
uniformity and economical practice.

Data Collection: Structured proforma was used to collect data.
Patient demographics, nature of surgical procedure, total hours
that the operation took, total hours that anesthesia took, and
intraoperative requirements of anesthetic agents were some of the
variables recorded. Primary endpoint was anesthetic exposure as
measured by total anesthesia time and secondary endpoint that
was the requirement of long intraoperative anesthetic
maintenance.

Outcome Measures: The first outcome measure was total
anesthesia time. The secondary outcome measures were the
operative time and intraoperative anesthetic stability, which was
measured by the necessity of further anesthetic supplementation.
Data Analysis: Standard statistical software was used in entering
and analyzing the data. Quantitative variables were represented in
terms of mean and standard deviation whereas qualitative
variables were represented in terms of frequencies and
percentages. Intergroup comparison was done with suitable tests
of statistics and a p-value of below 0.05 was taken to be
statistically significant.

Ethical Considerations: The study was started after the
institutional ethical review committee gave her ethical approval.
The informed consent was taken of all participants. Confidentiality
of the patients was highly ensured and patients were not charged
any extra cost in the course of the study.

RESULTS

A final analysis involved 120 patients who were undergoing high
risk gynecologic surgeries. The two groups were evenly divided by
the research (Group A -60, as a result of the application of
intraoperative ultrasound with the active participation of the
gynecology, anesthesia, and radiology teams), and Group B (n =
60), as a result of the surgery without intraoperative ultrasound.
Everything was done successfully without the necessity to spend a
lot of money on investigations and high-tech assistance.

Group A and B were comparable in terms of mean age of
patients and both groups among others exhibited similarity in terms
of body mass index, parity and related medical comorbidities. This
homogeneity meant that the baseline patient traits were well
balanced and could not be very likely to confound the result
comparison. A majority of the patients were aged between 31 and
50 years which indicated the popular age bracket of complicated
gynecologic pathology.

Group A showed a considerable reduction in the operating
time in contrast to Group B. Surgery with the aid of intraoperative
ultrasound showed a more accurate pathological localization and
clearer demarcation of tissue boundaries, which caused a
smoother course of surgery and less delay during surgery. The
efficiency of the procedures was also increased with the
multidisciplinary interaction of anesthesia, gynecology and
radiology.

time period of anesthesia was also much lesser in Group A.
Shorter time period of operations directly equated to less contact
with anesthetics, and the induction-to-emergence periods were
smoother. The ultrasound-assisted group had fewer cases of
prolonged maintenance anesthesia and less need of supplement
of intraoperative anesthetics.
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Anesthetic Anesthetic Intraoperative stability was improved
in Group A and fewer cases of hemodynamic variation
necessitating intervention. The enhanced predictability of surgical
procedures enabled the anesthesiologists to optimize the level of
anesthetic depth and plan the emergence. Radiology input during
surgery enhanced real-time decision-making, minimizing
unnecessary surgical manipulation and prolonged anesthesia.

Overall, the findings demonstrated that the use of
intraoperative ultrasound, supported by close collaboration
between gynecology, anesthesia, and radiology departments, was
associated with reduced operative duration and minimized
anesthetic exposure without increasing cost or complexity of care.

Table 1: Baseline Demographic and Clinical Characteristics of Patients

Variable Group A (With IOUS) (|Group B (Without

n=60 I0US) n=60
[Mean age (years) |[42.6 £ 8.9 |[43.109.2
[Mean BMI (kg/m?) |[28.4 + 3.6 |[27.9+3.8
[Parity = 2 |[38 (63.3%)

|Previous pelvic surgery |[29 (48.3%) [31 (51.7%)

|
|
|[40 (66.7%) |
|
|

[Medical comorbidities |[34 (56.7%) |[36 (60.0%)

Table 2: Distribution of Surgical Procedures

|Type of Surgery HGroupAn (%) HGroup B n (%)

[Abdominal hysterectomy |22 (36.7%) |[24 (40.0%)

|Myomectomy

[Ovarian mass excision |[12 (20.0%) |[13 21.7%)

|
|
|[16 (26.7%) |[14 (23.3%) |
|
|

|Surgery for severe endometriosis ||10 (16.6%) ||9 (15.0%)

Table 3: Operative and Anesthetic Time Comparison

Parameter SBC;UP A (Mean ?rsolg;) B (Mean p-value
[Operative time (minutes) |[92.5 + 18.4 |[121.3+ 226  ][<0.001]
Total anesthesia time 115.6 + 20.1 1489+248 ||<0.001
(minutes)

Table 4: Intraoperative Anesthetic Outcomes

|Outcome Measure ||Group An (%) ||Group B n (%) |

Need for additional anesthetic

supplementation 9 (15.0%) 21(35.0%)
|Hemodynamic instability episodes ||7 (11.7%) ||18 (30.0%) |
|Delayed emergence from anesthesia ||5 (8.3%) ||16 (26.7%) |

Figure 1: Comparison of Mean Operative and Anesthesia Time Between
Groups

Comparison of Mean Operative and Anesthesia
Time Between Groups
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DISCUSSION

The results of the current research indicated that intraoperative
ultrasound application in cases of high-risk gynecologic surgeries
was related to a significant decrease in the number of operative
time and total anesthetic time. These findings confirm the
increased awareness of the use of real-time intraoperative imaging
as a feasible intervention to enhance the efficiency of the surger
and perioperative safety during intricate gynecologic operations®.
Intraoperative ultrasound enhanced the confidence of surgical
procedures by allowing the visualization of the anatomy of the
pelvis in real time and minimizing confusion and indecision in the
facial expression.

Sustained operative period is a vital predictor of augmented
anesthetic and intraoperative danger. An increased duration of
general anesthesia has been associated with increased
hemodynamic instability, prolonged recovery, post operative
nausea and vomiting and respiratory complications, especially in
patients with major comorbidities'®"'. The key finding of the
present study is that anesthesia time in the ultrasound-assisted
group was significantly reduced and thus indicates the indirect
benefit of anesthesia on the accuracy of the surgical procedure.

The decreasing duration of operation as experienced in this
paper is in line with the previously known benefits of using
intraoperative ultrasound in gynaecologic operation. Research has
also referred to that ultrasound guidance enhances the localization
of uterine fibroids, adnexal masses, and deeply infiltrating disease
and reduces the amount of unnecessary tissue manipulation and
explorations™'®. This is particularly applicable in high-risk
operations, in which distorted anatomy can greatly extend
operating time and exposes anesthetic time.

It was found that enhanced predictability of the surgical
progression under the anesthetic perspective was an important
factor in enhancing intraoperative management. The patients in
intraoperative  ultrasound group had less instances of
supplementary anesthetics and showed better intraoperative
stability in this study. The given results are consistent with the
current evidence that indicates that the shorter and less turbulent
surgical operation enables anesthesiologists to maintain the
optimal anesthetic depth with a minimum of variability"*"®.

The later emergence following anesthesia was less common
in the ultrasound assisted group. Delayed recovery can be
multifactorial in nature, however, with accumulative dose and
length of anesthetic agent having a significant influence on delayed
recovery16. Intraoperative ultrasound can help reduce the overall
anesthesia time, which subsequently leads to the acceleration of
emergence, enhanced early postoperative recovery and decreased
the necessity to have postoperative monitoring.

A key strength of the study was the involvement of the
multidisciplinary team comprised of gynecology, anesthesia, and
radiology teams. Decision making during intraoperative procedures
and reduction of the delays in procedures was improved by proper
communication and real-time radiologic input. Past studies have
highlighted the fact that intraoperative imaging is most beneficial
when used in a well orchestrated team effort as opposed to
applying it as a solitary technical supplement”.

The pragmatic feasibility of the findings is specifically
applicable in places whereby there is a weakness on the
availability of sophisticated surgical technologies. Intraoperative
ultrasound is an inexpensive, ubiquitous modality that does not
utilize expensive consumables and infrastructure. It is useful as it
can enhance the efficiency of the operations without raising the
cost of the procedure making it a useful tool to be used regularly in
the selected high-risk gynecologic surgeries18.

Despite the fact that the majority of published literature has
been based on surgical outcomes like completeness of excision or
incidence of complications, the current study provides valuable
evidence on the issue of anesthetic implications. This study
expands the range of benefits of intraoperative ultrasound by
showing a decrease in anesthetic exposure and the enhanced
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intraoperative stability, which can improve the overall perioperative
care .

In general, the findings of the present study indicate that

intraoperative ultrasound is not merely a surgical tool, but also a
good practice that can reduce the anesthetic exposure during high-
risk gynaecologic surgeries. Its systematic implementation in
adequately chosen cases can result in increased efficiency during
perioperative setting, patient safety, and multidisciplinary care of
surgical patients®.
Limitations: This research was limited in some ways. The
selection bias could have been caused by the non-randomized
nature and access to ultrasound. The measurement of anesthetic
exposure was mainly done in terms of anesthesia time and not in
terms of close measurements of anesthetic drugs concentrations.
Long-term cost-analysis and postoperative were excluded. It is
suggested that future randomized, multicenter, and larger sample
studies should be conducted to further confirm these results and
determine long-term clinical and economic advantages.

CONCLUSION

Intraoperative ultrasound in high-risk gynecologic surgical
operations was also found to have reduced operative time and
total anesthetic time which led to enhanced intraoperative
efficiency and anesthetic stability. Intraoperative ultrasound
enabled real-time visualization of complicated anatomy of the
pelvic area which resulted in accurate surgical decision making,
less tissue manipulation and predictable anesthetic control. These
advantages were further augmented by the multidisciplinary
cooperation between gynecology, anesthesia, and radiology
departments that did not raise the cost and complexity of the
procedures. Implementation of intraoperative ultrasound as a
standard practice on selected high-risk gynecologic cases could be
an effective, possible and safe approach to maximize perioperative
and minimize the risks associated with anesthesia.
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