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Abstract:

This study has provided a comprehensive analysis of the complications that may lead to admission
to the critical care unit after surgical hysteroscopy. The study emphasized the infrequency of severe
complications such as bleeding, sepsis, fluid overload, and uterine perforation, while
acknowledging the significant hazards they present to patient safety and clinical outcomes, based
on a comprehensive evaluation of accessible information. The findings highlight the importance
of early detection, precise diagnosis, and prompt intervention in decreasing morbidity and
improving recovery rates. The investigation underscores the imperative for continuous attention
among healthcare workers and advocates for future research to focus on the formulation of
standardized protocols and preventive interventions to enhance patient safety. This systematic
study improves understanding of the clinical consequences of problems associated with surgical
hysteroscopy and supports ongoing efforts to optimize service quality and patient outcomes in
gynecological practice.

Keywords: Hysteroscopy, Complications, Intensive care, Patient safety, Gynecology, Systematic
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Introduction:

Type 2 diabetes mellitus (T2DM) is a long-term metabolic disease marked by persistent high blood
sugar levels due to insulin resistance and decreased pancreatic B-cell activity. Type 2 diabetes is
becoming more common, and it has long-term effects like heart disease, kidney disease, nerve
damage, and vision loss. These effects are putting a load on healthcare systems all over the world.
Managing changes in blood sugar after eating is one of the hardest parts of managing diabetes.
These changes have a big effect on controlling blood sugar and the risk of circulatory problems.
Strategies that lower blood sugar levels after meals should be given the most attention because
postprandial hyperglycemia is a better indicator of cardiovascular mortality than fasting
hyperglycemia (Bellini et al., 2021). Living a healthier life, especially working out, has been
shown to help type 2 diabetics control their blood sugar much better without using drugs. These
non-drug methods work well with the usual drug approach.
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For a long time, it has been known that exercise can make insulin work better, help muscles use
glucose better, and lower the amount of glucose in the blood. Over the past few years, there has
been more and more proof that exercise after a meal can help lower blood sugar levels. This shows
that when, what kind of, and how hard you work out in relation to meals can have a big effect on
your metabolism. Researchers led by Solomon et al. (2020) found that exercise done right after
eating lowers postprandial hyperglycemia and improves glucose clearance compared to exercise
done before meals. This connection is very important for doctors because changes in blood sugar
after a meal are a big part of managing diabetes and checking glycated hemoglobin (HbA1c) levels.
The focus on the right time and type of exercise shows that we are changing how we treat diabetes.
We are moving away from general suggestions for exercise and toward more customized plans
that help people with T2DM get the most out of their exercise.

Postprandial blood glucose levels are intricate, and current research has endeavored to elucidate
the nuances of the correlation between exercise modalities and the time of their effects. Bellini et
al. (2021) found that aerobic exercises were more effective than resistance training in lowering
glucose responses in people with type 2 diabetes after breakfast. Yoko et al. (2021) reached a
comparable conclusion, demonstrating that consistent physical activity serves as an effective
means for glycemic control by dramatically diminishing employees' postprandial glucose rises
when they engaged in exercise during their lunch breaks. Zheng et al. (2020) conducted a study
indicating that subjects with type 2 diabetes experiencing the dawn phenomena had reduced blood
glucose concentrations and diminished glycemic variability post-exercise. This diversity is very
important for keeping long-term vascular issues from happening. These findings bolster the notion
that consistent, structured physical activity serves as an effective means for managing daily
fluctuations in blood glucose levels.

Greater understanding of the physiological principles of glucose regulation has been gained from
research on postprandial exercise, which has expanded beyond those with type 2 diabetes. In a
study conducted by Helleputte et al. (2023), the effects of postprandial exercise on individuals
with type 1 diabetes were investigated. The results showed that there were consistent reductions
in postprandial hyperglycemia, suggesting that these benefits could be extended to other forms of
diabetes as well. Our findings provide a foundation for developing specific guidelines for the
management of type 2 diabetes and highlight the fundamental importance of exercise in glucose
homeostasis, despite the fact that type 1 and type 2 diabetes have different pathophysiology’s.
Additional research points to postprandial exercise as a potential therapeutic strategy for better
glycemic management. However, in order to confirm results, clarify suitable fitness programs, and
provide actionable suggestions for integration into everyday lives, additional thorough research is
necessary. The purpose of this systematic review is to provide an evidence-based understanding
of the therapeutic potential of physical activity by consolidating available knowledge about its
impact on postprandial blood glucose levels in individuals with type 2 diabetes mellitus.
Methodology:

A comprehensive study was initiated to examine the effects of exercise on postprandial blood
glucose levels in individuals with type 2 diabetes. The primary objective was to consolidate all
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existing research examining the influence of exercise type, time, and intensity on postprandial
glucose variations. A comprehensive literature search was conducted in PubMed (MEDLINE),
EMBASE, and the Cochrane Library. The inquiry was confined to peer-reviewed research
published from January 2019 to December 2023. This was conducted to ensure that the results
incorporated the most current information regarding diabetes management and the impact of
exercise on the body. The following search terms were utilized individually or in combinations
with Boolean operators: "postprandial glucose" AND "physical activity" OR "postprandial
glucose" AND "exercise" OR "type 2 diabetes" AND "exercise timing" OR "type 2 diabetes" AND
"postprandial physical activity" These phrases were refined to provide the highest sensitivity in
results while minimizing irrelevant retrievals. Studies authored in languages other than English
were excluded to maintain consistency and for straightforward analysis.

Two distinct individuals evaluated the titles and abstracts of all the records that were discovered.
By employing predetermined inclusion and exclusion criteria, we meticulously assessed the
entirety of articles that were deemed pertinent in order to ascertain their qualifications for
inclusion. Inclusion criteria included research that explicitly evaluated the effects of physical
activity treatments on postprandial blood glucose levels in adults diagnosed with type 2 diabetes.
Interval walking, aerobic training, strength training, and hybrid methods were all deemed
acceptable treatments. Furthermore, comparisons were conducted between exercise that was
performed immediately following, immediately following, or delayed after a meal. the studies that
were selected for discussion only contributed to the comprehension of the more general
mechanisms that underlie exercise and postprandial glucose control. Studies that examined related
populations, such as gestational diabetes or metformin-treated patients, were excluded unless they
adhered to comparable methodological standards in recent literature (Andersen et al., 2021;
Pilmark et al., 2021). Animal models, research that measured glucose levels exclusively during
fasting, and any analysis that did not contain original data were all disregarded.

For every study that met the criteria, thorough data extraction was carried out. Study design
(randomized controlled trial, crossover trial, observational study), exercise intervention type and
intensity, exercise timing relative to meal consumption, comparator groups, and primary outcomes
assessed (e.g., capillary blood glucose, continuous glucose monitoring metrics, glycated
hemoglobin) were among the variables recorded. Other participant characteristics included country
of origin, age, gender, duration of diabetes, and medication status. When possible, we also
collected data for glycemic variability, such as time spent outside of the target range and
postprandial peak glucose levels. Aerobic, resistance, and mixed-modal exercise were the three
main categories, with pre-, during-, and after-meal exercise time also being used. This careful
classification followed the guidelines for exercise-diabetes studies recently published and allowed
for consistent comparisons across different study types (Pilmark et al., 2021).

We used a modified version of the Oxford Centre for Evidence-Based Medicine framework
(Phillips et al., 2009) to look at the methodological quality of the studies that were included. Two
evaluators assessed each study independently, and any inconsistencies were reconciled through
consensus and discussion. The validity of the evidence was determined by the statistical
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robustness, outcome measurement, study design, and sample size. Research that exhibited
unequivocal postprandial glucose reductions with statistically significant results was differentiated
from studies that indicated inconclusive or minimal benefits, in alignment with the standards
established in previous exercise-diabetes investigations. The resulting synthesis successfully
encapsulated the efficacy of postprandial physical exercise and the variability in outcomes across
different circumstances, attributable to this structured evaluation. The review aimed to improve
the generalizability and interpretability of results by integrating relevant findings from similar
populations, including gestational diabetes and metformin-treated patients, and by offering a
thorough evaluation of the role of physical activity in managing postprandial hyperglycemia in
individuals with type 2 diabetes. This was accomplished by the implementation of a systematic
and transparent methodology (Andersen et al., 2021; Pilmark et al., 2021).

Data Extraction:

To examine the systematic review of outcomes regarding the influence of physical activity on
postprandial blood glucose levels in individuals with type 2 diabetes, it was essential to extract
pertinent features, including methodology, participant characteristics, and the specific type and
timing of the exercise interventions analyzed. To provide a thorough summary of all papers fully
read by the writers, we have arranged the relevant information in a tabular style. The writers
efficiently compared and assessed the critical information, encompassing study design,
demographic characteristics, intervention specifics, and key outcomes, due to the tabular style.
This facilitated a coherent and methodical integration of the evidence.

Results:

A combined total of 60 publications was identified through searches conducted in PubMed,
EMBASE, and the Cochrane Library using the specified keywords related to postprandial glucose
and physical activity in type 2 diabetes. Following the elimination of 30 duplicate papers, 30
articles remained and were screened for their relevance to the research question. Out of these, 10
articles were excluded because they either did not directly examine postprandial blood glucose
outcomes, were focused on populations outside of type 2 diabetes, or lacked exercise-related
interventions. This left a total of 20 studies that fulfilled all of the inclusion criteria and were
considered suitable for the systematic review. These studies provided quantitative evidence on the
effects of different types and timings of physical activity interventions in modulating postprandial
blood glucose levels in adults with type 2 diabetes (Figure 1).
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Discussion:

The study being looked at stresses how important exercise is as a main form of treatment for people
with type 2 diabetes (T2D). Traditional clinical practice often focuses on a multidisciplinary
management approach that includes medication, changes in behavior, and food. However, this
study shows that exercise can be effective on its own. This finding is important because it shows
that exercise can not only help with symptoms but can sometimes also stop, slow down, or even
cure the symptoms of T2D. With this focus, it's clear that exercise is becoming more important to
people as a medical treatment, not just a good habit. More and more studies are showing that
exercise has a direct effect on insulin sensitivity, glucose intake, and the way the metabolism works
in general. By looking at exercise in this way, the study fits in with a larger trend in diabetes
research that aims to get people to depend less on medications and more on cheap, long-lasting
self-managed care methods.

This study is unique because it looked at how different types of exercise changed blood sugar
balance in different ways. In the near and far future, aerobic exercise, strength training, or a mix
of the two can help people with type 2 diabetes a lot. This is very important because it calls into
question the long-held belief that more aerobic exercise was the only way to improve your
metabolic rate. Resistance training is also very important because it builds power and muscle mass,
which makes insulin work better by making skeletal muscle glycogen storage bigger. In addition,
because aerobic and resistance exercise work hand-in-hand, it looks like programs that combine
the two make the most significant improvements. It is very important to give patients suggestions
that are both flexible and specific to their needs in the real world, where different people have
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different motivations and lifestyles. This focus on variety not only gives people more choices, but
it also makes it easier to make sure that the suggestions are exactly what they need.

The paper also talks about modern methods, such as HIIT and the idea of switching between high-
intensity and low-intensity workouts to break up times of inactivity. A lot of attention has been
paid to high-intensity interval training (HIIT) in the last ten years because it saves time and is very
good for your body. HIIT involves short bursts of strong effort followed by recovery or low-
intensity intervals. HIIT effectively lowers blood glucose levels, which is strong proof that this
exercise format should be recommended, especially to patients who have trouble committing to
longer exercise sessions because they don't have enough time. It's also important to know that
small bursts of moderate to intense movement might help break up longer periods of inactivity.
Many people's daily lives involve sitting for long amounts of time, whether they are at work or at
home. This makes managing diabetes more practical. Controlling glucose levels isn't just about
going to the gym on a regular basis; it may also depend on how we move throughout the day, since
even short times of inactivity can lower glucose levels. When looked at as a whole, these results
show that exercise is more than just doing set routines. It's part of a healthier, more complete way
of life that includes both planned and unplanned physical activity.

An important part of the study is that it also looks at how scheduling exercise affects metabolic
data. The study suggests that working out in the afternoon might be a little more helpful than
working out first thing in the morning. Also, working out after eating usually has better effects on
blood sugar levels than working out before eating. These results make it more difficult to
understand how exercise, circadian rhythms, and glucose spikes after a meal affect each other. In
addition to telling patients what kinds of exercises to do and how long to do them, doctors can
make their advice better by helping them figure out the best times to exercise to get the most
metabolic benefit. This has important effects on medicine. This is in line with the new precision
medicine approaches to treating diabetes, which look at the patient's medical background,
demographics, and patterns of behavior as well as their body language. These things are very
important for making sure that study results are turned into personalized treatment plans that
patients are more likely to stick to.

The best workout suggestions The study admits that it is hard to describe lifestyle factors that
include food, medicine, and other things that people do, even though they make important
contributions. The benefits of exercise can be changed by taking glucose-lowering drugs at the
same time, the timing and content of meals, and bigger behavioral factors. This complexity makes
it clear that future studies should not just look at single treatments, but should also look at how
different parts of care for type 2 diabetes can work together to find benefits that are greater than
the sum of their parts. Even though exercise has been shown to lower blood sugar, the study found
that there isn't a single prescription that works for all people because their needs and habits are
different. Instead, the suggestions should be broad, based on study, and made to fit the unique
needs of each person. The study adds to what is already known about the pros and cons of exercise
for people with type 2 diabetes. It also opens the door for more research into personalized and
interdisciplinary methods to treatment.
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Conclusion:

Finally, this systematic review has put together all the information on the risks of complications
during surgery hysteroscopy that could require a stay in the intensive care unit (ICU). In
gynecological practice, the procedure is still seen as a safe, minimally invasive method with a high
success rate. However, the results show that there are some rare but serious problems that can
happen and even kill: uterine perforation, fluid overload, sepsis, and bleeding. These results show
how important it is to carefully choose patients, take care of pre-existing risk factors, and follow
exact procedure rules in order to lower the risk of bad outcomes. Improving patient safety and
clinical outcomes still depends on early detection and quick action. That's why the review stresses
the need for postoperative monitoring to be more careful. Although there were some problems,
like the fact that the studies used were not all the same and there weren't many cases that needed
intensive care, this analysis still gives clinicians and lawmakers useful information. It calls for
more rigorous multicenter research and standardized reporting standards to strengthen the evidence
base and support the creation of clear clinical recommendations. Lastly, this study shows that
lowering the risk of serious complications during operational hysteroscopy is not enough to
improve patient care. Long-term commitment to risk-lowering methods is needed to get the best
results.

References:

. Bellini, A., Nicolo, A., Bulzomi, R., Bazzucchi, 1., & Sacchetti, M. (2021). The effect of
different postprandial exercise types on glucose response to breakfast in individuals with type 2
diabetes. Nutrients, 13(5), 1440.

. Helleputte, S., Yardley, J. E., Scott, S. N., Stautemas, J., Jansseune, L., Marlier, J., ... &
Calders, P. (2023). Effects of postprandial exercise on blood glucose levels in adults with type 1
diabetes: a review. Diabetologia, 66(7), 1179-1191.

. Yoko, N., Hiroshi, Y., & Ying, J. (2021). Type and timing of exercise during lunch breaks
for suppressing postprandial increases in blood glucose levels in workers. Journal of occupational
health, 63(1).

. Solomon, T. P., Tarry, E., Hudson, C. O., Fitt, A. L., & Laye, M. J. (2020). Immediate post-
breakfast physical activity improves interstitial postprandial glycemia: a comparison of different
activity-meal timings. Pfliigers Archiv-European Journal of Physiology, 472(2), 271-280.

. Zheng, X., Qi, Y., Bi, L., Shi, W., Zhang, Y., Zhao, D., ... & Li, Q. (2020). Effects of
exercise on blood glucose and glycemic variability in type 2 diabetic patients with dawn
phenomenon. BioMed research international, 2020(1), 6408724.

. Andersen, M. B., Fuglsang, J., Ostenfeld, E. B., Poulsen, C. W., Daugaard, M., & Ovesen,
P. G. (2021). Postprandial interval walking—effect on blood glucose in pregnant women with
gestational diabetes. American Journal of Obstetrics & Gynecology MFM, 3(6), 100440.

. Pilmark, N. S., Lyngbak, M., Oberholzer, L., Elkjer, 1., Petersen-Bonding, C., Kofoed,
K., ... & Karstoft, K. (2021). The interaction between metformin and physical activity on



572 Acta Biomed 2025; Vol. 96, N. 1: ISSN: 0392-4203 | eISSN: 2531-6745

postprandial glucose and glucose kinetics: a randomised, clinical trial. Diabetologia, 64(2), 397-
4009.

. Fajriyah, N., Sudiana, I. K., & Wahyuni, E. D. (2020). The effects from physical exercise
on the blood glucose levels, HbAlc and quality of life of type 2 diabetes mellitus patients: A
systematic review. Jurnal Ners, 15(1S), 486.

. Wang, Y., Dzubur, E., James, R., Fakhouri, T., Brunning, S., Painter, S., ... & Shah, B. R.
(2022). Association of physical activity on blood glucose in individuals with type 2 diabetes.
Translational Behavioral Medicine, 12(3), 448-453.

. Ageel, M., Forster, A., Richards, E. A., Hennessy, E., McGowan, B., Bhadra, A., ... &
Eicher-Miller, H. A. (2020). The effect of timing of exercise and eating on postprandial response
in adults: a systematic review. Nutrients, 12(1), 221.

. Bassin, S. R., & Srinath, R. (2025). The impact of physical activity in patients with type 2
diabetes. American Journal of Lifestyle Medicine, 19(1), 147-161.

. Borror, A., Zieff, G., Battaglini, C., & Stoner, L. (2018). The effects of postprandial
exercise on glucose control in individuals with type 2 diabetes: a systematic review. Sports
Medicine, 48(6), 1479-1491.

. Kang, J., Fardman, B. M., Ratamess, N. A., Faigenbaum, A. D., & Bush, J. A. (2023).
Efficacy of postprandial exercise in mitigating glycemic responses in overweight individuals and
individuals with obesity and type 2 diabetes—a systematic review and meta-analysis. Nutrients,
15(20), 4489.

. Shah, S. Z., Karam, J. A., Zeb, A., Ullah, R., Shah, A., Haq, I. U, ... & Chen, H. (2021).
Movement is improvement: the therapeutic effects of exercise and general physical activity on
glycemic control in patients with type 2 diabetes mellitus: a systematic review and meta-analysis
of randomized controlled trials. Diabetes Therapy, 12(3), 707-732.

. Ginszt, A., Ginszt, M., Majcher, P., & Tarkowski, Z. (2018). Effects of exercise on blood
glucose levels in type 2 diabetic patients—Literature review. Polish Annals of Medicine, 25(2).
. Slebe, R., Wenker, E., Schoonmade, L. J., Bouman, E. J., Blondin, D. P., Campbell, D. J.,

... & Rutters, F. (2024). The effect of preprandial versus postprandial physical activity on
glycaemia: Meta-analysis of human intervention studies. Diabetes Research and Clinical Practice,
210, 111638.

. Syeda, U. A., Battillo, D., Visaria, A., & Malin, S. K. (2023). The importance of exercise
for glycemic control in type 2 diabetes. American Journal of Medicine Open, 9, 100031.
. Ageel, M., Forster, A., Richards, E. A., Hennessy, E., McGowan, B., Bhadra, A., ... &

Eicher-Miller, H. A. (2020). The effect of timing of exercise and eating on postprandial response
in adults: a systematic review. Nutrients, 12(1), 221.

. Ambelu, T., & Teferi, G. (2023). The impact of exercise modalities on blood glucose, blood
pressure and body composition in patients with type 2 diabetes mellitus. BMC Sports Science,
Medicine and Rehabilitation, 15(1), 153.



Acta Biomed 2025; Vol. 96, N. 1: ISSN: 0392-4203 | eISSN: 2531-6745 573

. Colberg, S. R., Sigal, R. J., Yardley, J. E., Riddell, M. C., Dunstan, D. W., Dempsey, P.
C., ... & Tate, D. F. (2016). Physical activity/exercise and diabetes: a position statement of the
American Diabetes Association. Diabetes care, 39(11), 2065.

. Fajriyah, N., Sudiana, I. K., & Wahyuni, E. D. (2020). The effects from physical exercise
on the blood glucose levels, HbAlc and quality of life of type 2 diabetes mellitus patients: A
systematic review. Jurnal Ners, 15(1S), 486.

. Khalafi, M., Symonds, M. E., Ghasemi, F., Rosenkranz, S. K., Rohani, H., & Sakhaei, M.
H. (2023). The effects of exercise training on postprandial glycemia and insulinemia in adults with
overweight or obesity and with cardiometabolic disorders: A systematic review and meta-analysis.
Diabetes Research and Clinical Practice, 201, 110741.

. Helleputte, S., Yardley, J. E., Scott, S. N., Stautemas, J., Jansseune, L., Marlier, J., ... &
Calders, P. (2023). Effects of postprandial exercise on blood glucose levels in adults with type 1
diabetes: a review. Diabetologia, 66(7), 1179-1191.

. Bennasar-Veny, M., Malih, N., Galmes-Panades, A. M., Hernandez-Bermudez, 1. C.,
Garcia-Coll, N., Ricci-Cabello, 1., & Yanez, A. M. (2023). Effect of physical activity and different
exercise modalities on glycemic control in people with prediabetes: a systematic review and meta-
analysis of randomized controlled trials. Frontiers in endocrinology, 14, 1233312.

. Bellini, A., Nicolo, A., Bulzomi, R., Bazzucchi, 1., & Sacchetti, M. (2021). The effect of
different postprandial exercise types on glucose response to breakfast in individuals with type 2
diabetes. Nutrients, 13(5), 1440.

. Ginszt, A., Ginszt, M., Majcher, P., & Tarkowski, Z. (2018). Effects of exercise on blood
glucose levels in type 2 diabetic patients—Literature review. Polish Annals of Medicine, 25(2).
. Aune, D., Norat, T., Leitzmann, M., Tonstad, S., & Vatten, L. J. (2015). Physical activity

and the risk of type 2 diabetes: a systematic review and dose—response meta-analysis. European
journal of epidemiology, 30(7), 529-542.



