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ABSTRACT

Purpose- Hemorheological alterations in a diabetic patient who experienced pneumonitis and subsequent encephalitis. In particular, the research
attempts to illuminate the underlying processes that can contribute to the development of encephalitis following pneumonitis in diabetic persons by
computationally analyzing hemorheology using a model. With an emphasis on hemorheological changes, this study aims to improve
comprehension of the complex link among diabetes, pneumonitis, and encephalitis. Design/methodology/approach- Computational
hemorheology modeling to examine the features of blood circulation in a diabetic patient who had pneumonia followed by encephalitis. The
hemorheological abnormalities linked to diabetes and their possible significance in the progression from pneumonitis to encephalitis are simulated
and understood through the use of a computer model. Findings- Significant anomalies in RBC viscosity, aggregation, and deformability are shown
by computational hemorheology research. These results point to a likely connection between the diabetic patient's abnormal hemorheology and the
emergence of encephalitis after pneumonitis. The research also emphasizes how pre-existing diabetes exacerbates the hemorheological changes
that are seen, increasing the patient's risk of neurological problems. Practical implications- Comprehending hemorheological alterations in
diabetic individuals suffering from pneumonitis and consequent encephalopathy is highlighted by this study. The results support the use of
computational hemorheology modeling in associated issue diagnosis, treatment, and prognosis. In predicting and treating diabetic-related
problems, especially those linked to encephalitis after pneumonitis, the study highlights the possible therapeutic relevance of these discoveries.
Originality/value- Computational hemorheology modeling to identify the pathways of encephalitis in a diabetic patient that develops after
pneumonitis. The study advances our knowledge of these intricate relationships by providing important insights into the distinct hemorheological
changes linked to diabetes, pneumonitis, and encephalitis. The study's practical implications are noteworthy for their novelty, as they highlight the
potential benefits of computational hemorheology in the diagnosis, treatment, and prognosis of diabetes-related problems.
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INTRODUCTION

In clinical medicine, the complex relationship between neoplastic
tumors and their side effects is still being explored. Pneumonitis and
encephalitis developing simultaneously are some of the many complex
symptoms of neoplastic disorders.

This is a clinical issue that has significant consequences, especially for
patients with diabetes or other underlying medical problems. Through
a thorough analysis of a singular case, "Clinical Odyssey: Neoplastic
Tumor-Associated Pneumonitis and Encephalitis - A Case Study
Perspective," this study aims to traverse the complexity of this clinical
environment.

Both encephalitis, an inflammation of the brain, and pneumonia, an
infection of the lung parenchyma, present difficult diagnostic, and
treatment situations. The clinical situation is made more difficult by the
confluence of these issues with the advancement of malignant tumor
growth. This research's central case study involves a patient who
already had diabetes, which adds another level of complexity to the
complex interplay between systemic diseases, tumor development,
and the emergence of potentially fatal consequences. Although there is
precedence for the relationship between neoplastic tumors and
neurological or pulmonary consequences, the combination of
pneumonitis and encephalitis in the setting of a developing tumor
presents a convincing case. Moreover, the investigation of
hemorheological anomalies in this instance, evaluated by computer
modeling, offers a refined comprehension of the fundamental
physiological alterations that contribute to the clinical presentations.

By analyzing the intricacies of neoplastic tumor-associated
pneumonitis and encephalitis and illuminating the diagnostic
difficulties, prognostic factors, and possible treatments, this research
hopes to make a significant contribution to the medical community. By
thoroughly analyzing this clinical journey, we hope to improve
comprehension of analogous cases, encourage additional
investigation, and ultimately improve clinical care for patients
negotiating the complex confluence of neoplastic illnesses, diabetes,
pneumonitis, and encephalitis(Navaneetharaja etal. 2016).

A common and complex metabolic condition that affects many people
globally is diabetes mellitus. Numerous consequences accompany
diabetes mellitus, such as cardiovascular disease, neuropathy, and
nephropathy(Mezil and Abed 2021). Diabetes-related encephalitis
stands out among these side effects as an uncommon but possibly fatal

illness. Brain inflammation, the hallmark of encephalitis, can cause a
wide range of neurological symptoms, including lasting brain damage
and even death. Diabetes patients may potentially develop pneumonia,
another inflammatory disease, which would further complicate the
course of their illness(Cullinan and Seymour 2013).

Hemorheology, which refers to the study of blood flow characteristics,
is essential to understanding and treating many illnesses, including
diabetic problems(Baskurt 2007). The objective of this case report is to
provide a computational assessment of hemorheology in a diabetic
patient who developed encephalitis after pneumonitis. The patient's
blood flow characteristics using a computational hemorheology
model, paying particular attention to red blood cell viscosity,
aggregation, and deformability(Yousuf et al. 2013). The results
showed significant hemorheological abnormalities, which probably
had a role in the subsequent development of encephalitis after
pneumonitis(Saad et al. 2023).

It is critical to acknowledge the relevance of comprehending
hemorheology in relation to issues associated with diabetes(Landon et
al. 2020). Computational hemorheology offers prospective practical
implications in the prediction and management of problems related to
these disorders by improving our understanding of the underlying
processes. Thus, this case study highlights the need for additional
investigation in this area and highlights the incorporation of
hemorheology into the therapeutic care of patients with diabetes and
associated problems(Lumsden and Rice 2006).

Presentation Of Case

A 69-year-old lady who had been in good health was hospitalized at a
private hospital in Ajmer on January 29, 2022, after suffering from an
ailment for a week. She had symptoms of poorly controlled diabetes,
dyspnea, low-grade fever, chest congestion, upper respiratory
infection, and pneumonia. A complicated medical background
including Type 2 diabetes mellitus, hypertension, coronary artery
disease, and a history of percutaneous transluminal coronary
angioplasty was revealed by the patient's medical history. The patient
presented to the emergency room of the hospital with aberrant motions
of the body, altered sensorium, and elevated tone in all limbs. The
results of the first physical examination showed that the patient had a
body temperature of 97.6°F, a pulse rate of 106 beats per minute, a
respiratory rate of 26 breaths per minute, and a blood pressure of
134/88 mmHg. An assessment of the central nervous system revealed
an altered sensorium, as evidenced by a bilateral non-reactive and non-
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constricted pupil and a "Glasgow Coma Scale" (GCS) score of E2, V3,
and M6. All four limbs could still be moved by the patient, and the
cranial nerve testing revealed no anomalies.

The patient continued to be disoriented and to respond in a reserved
manner while in the hospital, although she did not have a stiff neck.
Central nervous system involvement was diagnosed during the eighth
hour of hospitalization following cooperative discussions with a
physician, neurologist, and pulmonologist. Computed tomography of
the skull showed gliotic regions in the right cerebellar hemisphere and
modest cortical hypodensity in the right temporal lobe. Patchy
opacities in the posterior segments of the bilateral upper and lower
lobes were shown by high-resolution computed tomography of the
thorax, which is suggestive of pneumonitis (CO-RADS-2). A tiny
gliotic area in the right cerebellar hemisphere, mid-cortical
hyperintensity in the right basis-frontal region, and T2/FLAIR
hypersensitivity in the right temporal lobe cortex were all shown by
contrast-enhanced magnetic resonance imaging of the head.
Pneumonitis-related mild opacities were also seen on digital chest X-
rays.

A full range of conservative treatments, including intravenous fluids,
antibiotics, neuroprotective medications, and supportive therapy, were
administered to the patient. Carefully scheduled follow-up visits with a
cardiologist, ophthalmologist, neurologist, and chest physician were
performed.

The patient was then discharged on February 4, 2022, with stable vital
signs and in an aware and oriented condition. This case highlights the
complicated clinical course of pneumonitis and encephalopathy linked
with neoplastic tumors, underscoring the value of multidisciplinary
care and accurate diagnosis in the treatment of complex medical
problems.

Fig. 1. MRI images revealed a focal mass lesion that exhibited
heterogeneous enhancement.

Fig. 2. The MRI images showed mild surrounding edema in the
right perisylvian frontotemporal region.

On May 20, 2022, an MRI with a heterogeneously enhancing focal
mass lesion that was mostly characterized by T2 hyperintensity was
discovered. The imaging investigation highlighted the various
enhancing patterns within the mass and revealed fine data about the
makeup and anatomy of the lesion. This observation on the MRI
pictures from May 20, 2022, provides important information about the
focal lesion's radiological features, which helps to fully comprehend
and evaluate the lesion's nature and its consequences.

Upon closer inspection, the MRI pictures revealed a small amount of
surrounding edema that was concentrated in the right perisylvian
frontotemporal area. This result points to a small but noticeable
increase in fluid build-up in the tissues around the designated
anatomical region. A layer of nuance to the radiological interpretation
is added when mild edema in the right perisylvian frontotemporal
region is identified on MRI images. This suggests possible
implications for the local tissue microenvironment and highlights the
significance of a thorough evaluation of the imaging data.

When the patient's symptoms returned on May 19, 2023, they
requested readmission to the Private Hospital in Jaipur, where the
neurological critical care unit offered specialist care. The patient
complained of recurrent headaches, dizziness, and trouble staying
balanced. A thorough evaluation that included a physical examination
and brain magnetic resonance imaging (MRI) was carried out to look
into these complaints.

A unique focal mass lesion measuring 4.7x4.2x5.8 cm was identified
by the MRI results. Heterogeneous enhancement was seen in this
lesion; T2 hyperintensity was the main symptom. Furthermore, the
imaging showed a little surrounding edema that was concentrated in
the right perisylvian frontotemporal area.

Subsequent analysis of the mass revealed several notable
characteristics. The lesion showed several hemorrhagic foci, which
showed blooming on associated gradient echo/susceptibility-weighted
images. Strong arterial blood flow was provided to the tumor,
especially by branches of the right middle cerebral artery. The
significant mass impact caused the right lateral ventricle to partially
efface and shift, resulting in a discernible midline shift that was about
7-8 mm to the left. Additionally, smaller localized T2 hyperintense
patches were seen in the right cerebellum, which may indicate the
existence of gliotic/encephalomalacia alterations and chronic infarcts
that are symptomatic of past ischemic episodes. A provisional
diagnosis was made based on these complex radiological findings,
suggesting a high-grade malignant tumor. It was thought that the origin
may be primarily in glial or astrocytic tissues, or it might spread to
other areas. Unfortunately, over time, the patient's clinical condition
worsened, and on June 5,2023, the patient passed away. This thorough
report highlights the clinical intricacy of the patient's illness and
highlights how crucial radiological insights are to comprehending the
changing neurologic problems that eventually led to the patient's
unfavorable outcome.

DISCUSSIONAND CONCLUSION

The therapeutic utility of this technique is highlighted by the
computational study of hemorheology in a diabetic patient who
acquired encephalopathy after pneumonitis. The results of the study
show notable anomalies in hemorheology, such as increased
aggregation and viscosity and decreased red blood cell deformability
(Szapary et al. 2004). The patient's encephalitis may have been
exacerbated by these abnormalities, and pre-existing diabetes may
have contributed to the hemorheological alterations that were
seen(Biller and Love 2004)(Sharma and Chowhan 2013Db).

This study's use of computational hemorheology models offers crucial
insights into the underlying causes of problems linked to diabetes.
Researchers can discover alterations that lead to the development of
problems and create ways to avoid or control them by analyzing blood
flow parameters. For example, therapies that target blood flow
characteristics, such as physical activity or medication, may be useful
in avoiding or treating issues connected to encephalitis caused by
diabetes(Kumar et al. 202 1)(Sharma and Chowhan 2013a)(Gorelick et
al.2011).

The results also imply that computational hemorheology may have
therapeutic uses in the early detection and treatment of problems
associated with diabetes. Personalized treatment regimens for patients
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with diabetes and associated disorders may be developed with the use
of computer models that anticipate changes in hemorheology in
response to different therapies. Furthermore, the integration of
hemorheology into standard clinical evaluations would facilitate the
carly identification of patients who are at high risk for problems.

This case report emphasizes the clinical use of computational
hemorheology in the prediction and management of diabetes-related
complications, as well as the significance of understanding
hemorheology in these problems(Chowhan 2019). Validating these
findings and determining the clinical significance of hemorheological
alterations in problems associated with diabetes are imperative soon
(Mishraetal.2019).

Suggestion(s)

Interdisciplinary Approach:

Aninterdisciplinary strategy combining neurologists, pulmonologists,
and oncologists is essential for complete patient treatment given the
complexity of neoplastic tumor-associated pneumonitis and
encephalitis.

Early Hemorheological Assessment:

* Including early hemorheological examinations can help with early
intervention and care, especially when it comes to diabetic patients
who have pneumonitis, and can offer important insights into future
consequences.

¢ Long-Term Monitoring:

Prognostic value may be provided by ongoing observation of
hemorheological changes in diabetes patients, which might help detect
and promptly treat any consequences like encephalitis.

Major Finding(s):

Hemorheological Abnormalities:

In a diabetic patient with pneumonitis and encephalitis related to
neoplastic tumors, the study found notable hemorheological
abnormalities, such as alterations in red blood cell viscosity,
aggregation, and deformability.

Compounding Effect of Diabetes:

The study brought attention to how pre-existing diabetes might
exacerbate hemorheological changes, increasing a patient's risk of
neurological problems. The use of computational hemorheology
modeling has proven to be a useful diagnostic aid in the diagnosis of
encephalitis that follows pneumonitis, as well as in the study of the
underlying processes of this condition concerning the advancement of
neoplastic tumors.

CONCLUSION

This case study highlights the complex interplay of the development of
aneoplastic tumor, pneumonitis, and encephalopathy in a patient with
diabetes. The necessity of early management and ongoing monitoring
is highlighted by the detection of hemorheological abnormalities and
their compounding effect in this clinical setting. Computational
hemorheology modeling integration offers a fresh viewpoint and
diagnostic insights that may have ramifications for anticipating and
treating problems associated with diabetes. This study advances our
knowledge of complicated medical diseases and supports the use of a
multidisciplinary, holistic approach to patient treatment in comparable
clinical settings. This case report emphasizes how important it is to
comprehend hemorheological alterations in problems associated with
diabetes, especially when it comes to encephalitis after pneumonitis
(Kim et al. 2023). The results of the investigation show significant
anomalies in hemorheology in a diabetic patient who developed
encephalitis following pneumonitis. It is noteworthy that the observed
hemorheological alterations were probably caused by pre-existing
diabetes, underscoring the significance of efficient treatment
techniques.

In this instance, the report's use of computational hemorheology
provides insightful information about the fundamental causes of issues
linked to diabetes. This strategy has possible practical uses in
anticipating and treating issues linked to encephalitis caused by
diabetes. Exercise and pharmaceutical drugs are examples of
interventions that target blood flow qualities and may help avoid or
treat these issues.

The results of this case study clarify and imply that computational

hemorheology may be useful in the clinical setting for anticipating and
treating problems associated with diabetes. However, this case report
highlights the significance of treating hemorheological alterations in
diabetics and offers valuable insights into the function of
hemorheology in diabetes-related encephalitis.
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