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DISCUSSION
In the present study, the prevalence of IFIs was 
noted to be 17.1% among children with hematologi-
cal malignancies. Amphotericin B was the most 
frequent anti-fungal, used in 56.1% of cases whereas 
voriconazole was given 41.5% of patients. The mean 
duration of treatment was 21±19 days (ranging 
between 2 to 84 days). Of patients, 75.6% improved 
following anti-fungal treatment. Our study 
employed a stringent classification system for 
invasive fungal infections, providing insights into the 
spectrum of disease severity. The diverse antifungal 
treatment approaches, including Amphotericin B, 
voriconazole, and Posaconazole, reflected the 
complexity of managing these infections.

In a study conducted by a study from Taiwan, the 
overall occurrence rates of IFIs and confirmed/prob-
able IFIs in pediatric patients with AML were 20.5% 
and 11.5% respectively1. Another study revealed 
that blood culture sensitivity for diagnosing invasive 
candidiasis and aspergillosis was only 21.3% and 
1.1% respectively, when compared to autopsy-con-
firmed infections.9 Mor et al found that the preva-
lence of all IFIs and confirmed/probable IFIs was 
39.4% (26 out of 66) and 13.6% (9 out of 66) respec-
tively10. In another study, Kobayashi et al document-
ed an IFI frequency of 21.6% (11 out of 51)11. The 
study pointed to a frequency of around 5% for 
confirmed/probable IFIs12,13.

In this study, 41 patients were included that had 
proven, probable, or possible IFDs. The percentage 
of possible IFDs in this study was higher than in previ-
ous studies, possibly resulting from comprehensive 
imaging studies performed when signs and symp-
toms suggested IFD presence despite negative 
microbiological tests11,14. Study designs, IFI definition, 
characteristics of studied cases, and treatment 
protocols were somewhat different in the studies 
that prevent direct comparisons. 

Our study findings reported that children with ALL 
face a higher IFD risk compared to those with AML or 
with relapsed leukaemia, this group needs deep 
analysis for various reasons. Pediatric cancer 
patients with ALL represent the largest IFD risk group, 
and the greatest number of IFD diagnoses occur in 
pediatric ALL patients15. While most researchers do 
not differentiate among ALL risk groups that receive 
varying treatment intensities affecting IFD risk, our 
study reveals a considerably high IFD frequency in 
ALL patients16. Optimizing antifungal prophylaxis 
indication and duration is possible. However, accu-
rately predicting individual IFD risk in ALL patients 

remains unclear. Our analysis exhibited 75.6% favor-
able response rate (complete or partial remission) 
among patients. The significantly reduced mortality 
relative to earlier studies was possible because of 
improved supportive care, advanced diagnostic 
tools, and access to potent antifungal com-
pounds17-19. Data from Italy reported the mortality 
rate in IFIs to lie between 30-80% 20.  Reports exhibit-
ing high mortality rates from the US (50%) are also on 
view but the duration of the evaluation period is an 
important factor when we describe mortality rates 
of IFIs among hematological malignancy cases21. In 
AML, mortality rates due to IFIs range between 
20-50% whereas data from Greece showed that 
reported mortality rates in IFIs range between 
20-70%22. Differences in mortality rates due to IFIs 
could be attributed to the extent of immune 
suppression, related factors, site as well as severity of 
infection, underlying pathology, and time to treat-
ment initiation 23, 24, 25.

Being a single-center study and a relatively small 
overall sample size of IFI cases of this study were 
some of the limitations of this study. Further prospec-
tive trials should be planned to further estimate the 
existing and future burden of IFIs among children 
with hematological malignancies.

CONCLUSION
The frequency of IFSs among children with hemato-
logical malignancies was noted to be 17.1%. Acute 
lymphoblastic leukaemia emerged as the most 
common underlying disease, underlining the vulner-
ability of certain malignancies to fungal infections. A 
mortality rate of 24.4% underscores the critical 
nature of IFIs in pediatric hematological malignan-
cies.
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ABSTRACT

Background: Pituitary microadenomas (PMs) are common benign tumors that are often not 
visualized even when they are present due to their asymptomatic nature. The objective of the study 
was to evaluate the diagnostic accuracy of non-contrast magnetic resonance imaging (MRI) in the 
diagnosis of pituitary microadenomas using histopathology as a gold standard. 

Methods: This cross-sectional validation study (IRB Approval No. IRB/18/2024/01) included 121 
patients presenting with severe headaches and focal brain lesions on CT scans at Doctors Hospital, 
Lahore from September 2024 to November 2024. In this cross-sectional study, a non-probability 
consecutive sampling technique was used. A standardized protocol was used for non-contrast MRI 
and findings were interpreted by experienced radiologists. The comparison was made against 
histopathology as the reference standard. A 2×2 contingency table was used to calculate 
sensitivity, specificity, positive predictive value and negative predictive value, and overall 
diagnostic accuracy by using SPSS version 25. 

Results: Of 121 patients (mean age 40.74 ± 10.35 years), 70 (57.9%) were females. Non-contrast MRI 
showed a sensitivity and specificity of 37.25% (38/102) and 89.47% (17/19) respectively. Specificity is 
high, meaning that the modality is reliable in eliminating false positives, but sensitivity is low, which 
means that it won’t find true positives correctly. The percentage of diagnostic accuracy was 45.5% 
(55/121) which showed that the technique had room for significant improvement.

Conclusion: Pituitary microadenomas can be clinicopathologically screened using non-contrast MRI 
as an initial radiation-free diagnostic modality with minimal ionizing and contrast agents-based risk 
being valuable for long-term monitoring.
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INTRODUCTION
Pituitary adenomas (PA) are noncancerous tumors 
with a prevalence of 1 in 865 to 1 in 2,688 adults. 
These tumors can secrete excess hormones or exert 
pressure on surrounding structures resulting in varied 
clinical manifestations such as infertility, diabetes 
insipidus, and hypopituitarism¹. Pituitary tumor, while 
benign, can prevent the normal production of 
follicle-stimulating hormone (FSH) or luteinizing 
hormone (LH), leading to infertility. Patients with 
infertility are often diagnosed with 
hormone-secreting PAs, such as prolactinomas. 
Pituitary adenomas are 50% microadenomas, 
including 90% prolactinomas, and rarely extend 
beyond the sellar². Since pituitary microadenomas 
(PMs) were noted to be asymptomatic to a large 
extent, their timely diagnosis and follow-up with 
particular emphasis on functional PMs could be 
essential to avoid complications and could provide 
adequate therapeutic strategies, in case necessary, 
including medical, surgical, or radiological 
management3. Moreover, early detection was 
reported to help target hormonal treatments that 
could help improve fertility outcomes and lower 
long-term risk of endocrine dysfunctions. Proper 
monitoring was suggested to detect tumor growth 
or transformation requiring more aggressive 
treatment strategies4.

The development of no contrast MRI based on 
diffusion-weighted imaging and other T2 sequences 
may provide a better characterization of the lesion 
and may allow distinguishing between different 
types of tumors. They could make several clinical 
radiography SOPs less time-consuming and also 
increase the availability of imaging for patients that 
cannot undergo contrast-enhanced imaging 5. 
Rathke’s cysts, mostly occurring in the midline, and 
off-midline cysts (cystic microadenomas) could be 
included under those. Since these lesions could 
approach the resolution limit of MRI scanners, the 
diagnostic overlap was noted to be high. MRI of the 
pituitary was performed using both sagittal and 
coronal planes with thin sections (2–3 mm) and a 
small field of view focused on the pituitary gland6. 
Evaluation of solid microadenomas revealed them 
as areas of delayed contrast enhancement using 
T1-weighted imaging performed before and after 
administering gadolinium contrast. Nevertheless, 
pituitary adenomas could also be detected on T1- 
and T2-weighted coronal and sagittal images 

without contrast. It could reduce examination time 
and costs and could avoid possible adverse 
consequences from contrast agents, including 
nephrogenic systemic fibrosis (NSF)7,8. Non-contrast 
MRI outcomes can be effectively evaluated using a 
contingency table, which categorizes true positives, 
false positives, true negatives, and false negatives 
against the histopathological gold standard. 
Therefore, non-contrast MRI up to date is considered 
potentially a valuable alternative for patients who 
require repetitive imaging or who have 
contraindications to contrast agents9,10. The 
objective of this study was to determine the 
diagnostic precision of non-contrast magnetic 
resonance imaging in detecting pituitary 
microadenoma, taking the histopathology 
technique as the gold standard.
  
METHODS
This cross-sectional validation study was conducted 
in the Department of Radiology at Doctors Hospital, 
Lahore, following approval from the Institutional 
Review Board (IRB Approval No. IRB/18/2024/01). 
After study approval, the cross-sectional study 
duration was 02 months (October 2024 and 
November 2024), with a sample size of 121 study 
cases calculated at a confidence level (95%) by 
using OpenEpi software version 3.01. The data from 
the age (years) of study cases was normalized using 
SPSS version 25, and the confidence interval (95%) 
was calculated based on the mean and standard 
error of the normalized values. A non-probability, 
consecutive sampling technique was employed for 
participant selection.

The inclusion criteria consisted of patients with 
severe headaches and focal brain lesions on CT 
scan and who planned to undergo a biopsy for 
histopathology, the duration of symptoms >3 
months, and adult patients i.e. age range from 20-60 
years of either gender. The exclusion criteria 
consisted of patients with a history of radiotherapy, 
those with repeated pituitary surgery, and those with 
contraindications for MR imaging (stents, 
claustrophobia, metallic prosthesis, pacemakers). 
Informed written consent from each patient was 
taken. Age, gender, duration of symptoms and size 
of lesion were noted. Then in all patients, 
non-contrast pituitary MR imaging was done. 
Coronal and sagittal Turbo Spin Echo TSE T1 
weighted multipoint Dixon (mDixon) sequences of 

the sellar region, including sagittal T2 weighted thin 
section images, and axial T2WI or FLAIR of the brain 
was taken as the imaging protocol. Coronal T2WI 
thin section images were added or substituted for 
sagittal T2WI to evaluate the optic nerves, olfactory 
structures and hypothalamus, according to 
institutional protocols. Given the need for rapid 
exam, institutional preferences also determined the 
choice of imaging techniques such as the section 
thickness and whether 2D or 3D acquisition could be 
used.

Collected data was analyzed using SPSS software 
version 25.0. Data normality was assessed by the 
Shapiro-Wilk test. For continuous variables such as 
age, symptom duration and lesion size, descriptive 
statistics was calculated including mean and SD or 
median with IQR. For categorical variables, gender, 
whether or not pituitary microadenoma would be 

present in non-contrast MRI and histopathology, 
frequencies and percentages were determined. 
With histopathology as the gold standard, a 2×2 
contingency table was constructed to calculate the 
sensitivity, specificity, positive predictive value, 
negative predictive value and diagnostic accuracy 
of non-contrast MRI in diagnosing pituitary 
microadenomas. 

RESULTS
The study utilized 121 patients who have symptoms 
of severe headache and focal brain lesion under CT 
scan. The symptoms on each patient persisted not 
older than 3 months. The age range of patients lied 
from 20 to 60 years old, both male and female. The 
majority of the patients were 70 females (57.9%) and 
51 males (42.1%). The mean age of patients was 
40.74 ± 10.35 years. The statistical data of patients 
can be seen in (Table 1).
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DISCUSSION
In the present study, the prevalence of IFIs was 
noted to be 17.1% among children with hematologi-
cal malignancies. Amphotericin B was the most 
frequent anti-fungal, used in 56.1% of cases whereas 
voriconazole was given 41.5% of patients. The mean 
duration of treatment was 21±19 days (ranging 
between 2 to 84 days). Of patients, 75.6% improved 
following anti-fungal treatment. Our study 
employed a stringent classification system for 
invasive fungal infections, providing insights into the 
spectrum of disease severity. The diverse antifungal 
treatment approaches, including Amphotericin B, 
voriconazole, and Posaconazole, reflected the 
complexity of managing these infections.

In a study conducted by a study from Taiwan, the 
overall occurrence rates of IFIs and confirmed/prob-
able IFIs in pediatric patients with AML were 20.5% 
and 11.5% respectively1. Another study revealed 
that blood culture sensitivity for diagnosing invasive 
candidiasis and aspergillosis was only 21.3% and 
1.1% respectively, when compared to autopsy-con-
firmed infections.9 Mor et al found that the preva-
lence of all IFIs and confirmed/probable IFIs was 
39.4% (26 out of 66) and 13.6% (9 out of 66) respec-
tively10. In another study, Kobayashi et al document-
ed an IFI frequency of 21.6% (11 out of 51)11. The 
study pointed to a frequency of around 5% for 
confirmed/probable IFIs12,13.

In this study, 41 patients were included that had 
proven, probable, or possible IFDs. The percentage 
of possible IFDs in this study was higher than in previ-
ous studies, possibly resulting from comprehensive 
imaging studies performed when signs and symp-
toms suggested IFD presence despite negative 
microbiological tests11,14. Study designs, IFI definition, 
characteristics of studied cases, and treatment 
protocols were somewhat different in the studies 
that prevent direct comparisons. 

Our study findings reported that children with ALL 
face a higher IFD risk compared to those with AML or 
with relapsed leukaemia, this group needs deep 
analysis for various reasons. Pediatric cancer 
patients with ALL represent the largest IFD risk group, 
and the greatest number of IFD diagnoses occur in 
pediatric ALL patients15. While most researchers do 
not differentiate among ALL risk groups that receive 
varying treatment intensities affecting IFD risk, our 
study reveals a considerably high IFD frequency in 
ALL patients16. Optimizing antifungal prophylaxis 
indication and duration is possible. However, accu-
rately predicting individual IFD risk in ALL patients 

remains unclear. Our analysis exhibited 75.6% favor-
able response rate (complete or partial remission) 
among patients. The significantly reduced mortality 
relative to earlier studies was possible because of 
improved supportive care, advanced diagnostic 
tools, and access to potent antifungal com-
pounds17-19. Data from Italy reported the mortality 
rate in IFIs to lie between 30-80% 20.  Reports exhibit-
ing high mortality rates from the US (50%) are also on 
view but the duration of the evaluation period is an 
important factor when we describe mortality rates 
of IFIs among hematological malignancy cases21. In 
AML, mortality rates due to IFIs range between 
20-50% whereas data from Greece showed that 
reported mortality rates in IFIs range between 
20-70%22. Differences in mortality rates due to IFIs 
could be attributed to the extent of immune 
suppression, related factors, site as well as severity of 
infection, underlying pathology, and time to treat-
ment initiation 23, 24, 25.

Being a single-center study and a relatively small 
overall sample size of IFI cases of this study were 
some of the limitations of this study. Further prospec-
tive trials should be planned to further estimate the 
existing and future burden of IFIs among children 
with hematological malignancies.

CONCLUSION
The frequency of IFSs among children with hemato-
logical malignancies was noted to be 17.1%. Acute 
lymphoblastic leukaemia emerged as the most 
common underlying disease, underlining the vulner-
ability of certain malignancies to fungal infections. A 
mortality rate of 24.4% underscores the critical 
nature of IFIs in pediatric hematological malignan-
cies.
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INTRODUCTION
Pituitary adenomas (PA) are noncancerous tumors 
with a prevalence of 1 in 865 to 1 in 2,688 adults. 
These tumors can secrete excess hormones or exert 
pressure on surrounding structures resulting in varied 
clinical manifestations such as infertility, diabetes 
insipidus, and hypopituitarism¹. Pituitary tumor, while 
benign, can prevent the normal production of 
follicle-stimulating hormone (FSH) or luteinizing 
hormone (LH), leading to infertility. Patients with 
infertility are often diagnosed with 
hormone-secreting PAs, such as prolactinomas. 
Pituitary adenomas are 50% microadenomas, 
including 90% prolactinomas, and rarely extend 
beyond the sellar². Since pituitary microadenomas 
(PMs) were noted to be asymptomatic to a large 
extent, their timely diagnosis and follow-up with 
particular emphasis on functional PMs could be 
essential to avoid complications and could provide 
adequate therapeutic strategies, in case necessary, 
including medical, surgical, or radiological 
management3. Moreover, early detection was 
reported to help target hormonal treatments that 
could help improve fertility outcomes and lower 
long-term risk of endocrine dysfunctions. Proper 
monitoring was suggested to detect tumor growth 
or transformation requiring more aggressive 
treatment strategies4.

The development of no contrast MRI based on 
diffusion-weighted imaging and other T2 sequences 
may provide a better characterization of the lesion 
and may allow distinguishing between different 
types of tumors. They could make several clinical 
radiography SOPs less time-consuming and also 
increase the availability of imaging for patients that 
cannot undergo contrast-enhanced imaging 5. 
Rathke’s cysts, mostly occurring in the midline, and 
off-midline cysts (cystic microadenomas) could be 
included under those. Since these lesions could 
approach the resolution limit of MRI scanners, the 
diagnostic overlap was noted to be high. MRI of the 
pituitary was performed using both sagittal and 
coronal planes with thin sections (2–3 mm) and a 
small field of view focused on the pituitary gland6. 
Evaluation of solid microadenomas revealed them 
as areas of delayed contrast enhancement using 
T1-weighted imaging performed before and after 
administering gadolinium contrast. Nevertheless, 
pituitary adenomas could also be detected on T1- 
and T2-weighted coronal and sagittal images 

without contrast. It could reduce examination time 
and costs and could avoid possible adverse 
consequences from contrast agents, including 
nephrogenic systemic fibrosis (NSF)7,8. Non-contrast 
MRI outcomes can be effectively evaluated using a 
contingency table, which categorizes true positives, 
false positives, true negatives, and false negatives 
against the histopathological gold standard. 
Therefore, non-contrast MRI up to date is considered 
potentially a valuable alternative for patients who 
require repetitive imaging or who have 
contraindications to contrast agents9,10. The 
objective of this study was to determine the 
diagnostic precision of non-contrast magnetic 
resonance imaging in detecting pituitary 
microadenoma, taking the histopathology 
technique as the gold standard.
  
METHODS
This cross-sectional validation study was conducted 
in the Department of Radiology at Doctors Hospital, 
Lahore, following approval from the Institutional 
Review Board (IRB Approval No. IRB/18/2024/01). 
After study approval, the cross-sectional study 
duration was 02 months (October 2024 and 
November 2024), with a sample size of 121 study 
cases calculated at a confidence level (95%) by 
using OpenEpi software version 3.01. The data from 
the age (years) of study cases was normalized using 
SPSS version 25, and the confidence interval (95%) 
was calculated based on the mean and standard 
error of the normalized values. A non-probability, 
consecutive sampling technique was employed for 
participant selection.

The inclusion criteria consisted of patients with 
severe headaches and focal brain lesions on CT 
scan and who planned to undergo a biopsy for 
histopathology, the duration of symptoms >3 
months, and adult patients i.e. age range from 20-60 
years of either gender. The exclusion criteria 
consisted of patients with a history of radiotherapy, 
those with repeated pituitary surgery, and those with 
contraindications for MR imaging (stents, 
claustrophobia, metallic prosthesis, pacemakers). 
Informed written consent from each patient was 
taken. Age, gender, duration of symptoms and size 
of lesion were noted. Then in all patients, 
non-contrast pituitary MR imaging was done. 
Coronal and sagittal Turbo Spin Echo TSE T1 
weighted multipoint Dixon (mDixon) sequences of 

the sellar region, including sagittal T2 weighted thin 
section images, and axial T2WI or FLAIR of the brain 
was taken as the imaging protocol. Coronal T2WI 
thin section images were added or substituted for 
sagittal T2WI to evaluate the optic nerves, olfactory 
structures and hypothalamus, according to 
institutional protocols. Given the need for rapid 
exam, institutional preferences also determined the 
choice of imaging techniques such as the section 
thickness and whether 2D or 3D acquisition could be 
used.

Collected data was analyzed using SPSS software 
version 25.0. Data normality was assessed by the 
Shapiro-Wilk test. For continuous variables such as 
age, symptom duration and lesion size, descriptive 
statistics was calculated including mean and SD or 
median with IQR. For categorical variables, gender, 
whether or not pituitary microadenoma would be 

present in non-contrast MRI and histopathology, 
frequencies and percentages were determined. 
With histopathology as the gold standard, a 2×2 
contingency table was constructed to calculate the 
sensitivity, specificity, positive predictive value, 
negative predictive value and diagnostic accuracy 
of non-contrast MRI in diagnosing pituitary 
microadenomas. 

RESULTS
The study utilized 121 patients who have symptoms 
of severe headache and focal brain lesion under CT 
scan. The symptoms on each patient persisted not 
older than 3 months. The age range of patients lied 
from 20 to 60 years old, both male and female. The 
majority of the patients were 70 females (57.9%) and 
51 males (42.1%). The mean age of patients was 
40.74 ± 10.35 years. The statistical data of patients 
can be seen in (Table 1).
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hormone (LH), leading to infertility. Patients with 
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Pituitary adenomas are 50% microadenomas, 
including 90% prolactinomas, and rarely extend 
beyond the sellar². Since pituitary microadenomas 
(PMs) were noted to be asymptomatic to a large 
extent, their timely diagnosis and follow-up with 
particular emphasis on functional PMs could be 
essential to avoid complications and could provide 
adequate therapeutic strategies, in case necessary, 
including medical, surgical, or radiological 
management3. Moreover, early detection was 
reported to help target hormonal treatments that 
could help improve fertility outcomes and lower 
long-term risk of endocrine dysfunctions. Proper 
monitoring was suggested to detect tumor growth 
or transformation requiring more aggressive 
treatment strategies4.

The development of no contrast MRI based on 
diffusion-weighted imaging and other T2 sequences 
may provide a better characterization of the lesion 
and may allow distinguishing between different 
types of tumors. They could make several clinical 
radiography SOPs less time-consuming and also 
increase the availability of imaging for patients that 
cannot undergo contrast-enhanced imaging 5. 
Rathke’s cysts, mostly occurring in the midline, and 
off-midline cysts (cystic microadenomas) could be 
included under those. Since these lesions could 
approach the resolution limit of MRI scanners, the 
diagnostic overlap was noted to be high. MRI of the 
pituitary was performed using both sagittal and 
coronal planes with thin sections (2–3 mm) and a 
small field of view focused on the pituitary gland6. 
Evaluation of solid microadenomas revealed them 
as areas of delayed contrast enhancement using 
T1-weighted imaging performed before and after 
administering gadolinium contrast. Nevertheless, 
pituitary adenomas could also be detected on T1- 
and T2-weighted coronal and sagittal images 

without contrast. It could reduce examination time 
and costs and could avoid possible adverse 
consequences from contrast agents, including 
nephrogenic systemic fibrosis (NSF)7,8. Non-contrast 
MRI outcomes can be effectively evaluated using a 
contingency table, which categorizes true positives, 
false positives, true negatives, and false negatives 
against the histopathological gold standard. 
Therefore, non-contrast MRI up to date is considered 
potentially a valuable alternative for patients who 
require repetitive imaging or who have 
contraindications to contrast agents9,10. The 
objective of this study was to determine the 
diagnostic precision of non-contrast magnetic 
resonance imaging in detecting pituitary 
microadenoma, taking the histopathology 
technique as the gold standard.
  
METHODS
This cross-sectional validation study was conducted 
in the Department of Radiology at Doctors Hospital, 
Lahore, following approval from the Institutional 
Review Board (IRB Approval No. IRB/18/2024/01). 
After study approval, the cross-sectional study 
duration was 02 months (October 2024 and 
November 2024), with a sample size of 121 study 
cases calculated at a confidence level (95%) by 
using OpenEpi software version 3.01. The data from 
the age (years) of study cases was normalized using 
SPSS version 25, and the confidence interval (95%) 
was calculated based on the mean and standard 
error of the normalized values. A non-probability, 
consecutive sampling technique was employed for 
participant selection.

The inclusion criteria consisted of patients with 
severe headaches and focal brain lesions on CT 
scan and who planned to undergo a biopsy for 
histopathology, the duration of symptoms >3 
months, and adult patients i.e. age range from 20-60 
years of either gender. The exclusion criteria 
consisted of patients with a history of radiotherapy, 
those with repeated pituitary surgery, and those with 
contraindications for MR imaging (stents, 
claustrophobia, metallic prosthesis, pacemakers). 
Informed written consent from each patient was 
taken. Age, gender, duration of symptoms and size 
of lesion were noted. Then in all patients, 
non-contrast pituitary MR imaging was done. 
Coronal and sagittal Turbo Spin Echo TSE T1 
weighted multipoint Dixon (mDixon) sequences of 

the sellar region, including sagittal T2 weighted thin 
section images, and axial T2WI or FLAIR of the brain 
was taken as the imaging protocol. Coronal T2WI 
thin section images were added or substituted for 
sagittal T2WI to evaluate the optic nerves, olfactory 
structures and hypothalamus, according to 
institutional protocols. Given the need for rapid 
exam, institutional preferences also determined the 
choice of imaging techniques such as the section 
thickness and whether 2D or 3D acquisition could be 
used.

Collected data was analyzed using SPSS software 
version 25.0. Data normality was assessed by the 
Shapiro-Wilk test. For continuous variables such as 
age, symptom duration and lesion size, descriptive 
statistics was calculated including mean and SD or 
median with IQR. For categorical variables, gender, 
whether or not pituitary microadenoma would be 

present in non-contrast MRI and histopathology, 
frequencies and percentages were determined. 
With histopathology as the gold standard, a 2×2 
contingency table was constructed to calculate the 
sensitivity, specificity, positive predictive value, 
negative predictive value and diagnostic accuracy 
of non-contrast MRI in diagnosing pituitary 
microadenomas. 

RESULTS
The study utilized 121 patients who have symptoms 
of severe headache and focal brain lesion under CT 
scan. The symptoms on each patient persisted not 
older than 3 months. The age range of patients lied 
from 20 to 60 years old, both male and female. The 
majority of the patients were 70 females (57.9%) and 
51 males (42.1%). The mean age of patients was 
40.74 ± 10.35 years. The statistical data of patients 
can be seen in (Table 1).

Table 1: Study Characteristics 
Patients Characteristic N=121 Values 

Age (Mean ± SD) 40.74 ± 10.35 Years 
Male 39.8 ± 10.5 Years 
Female 41.5 ± 10.5 Years 
Frequency (Percentage) 
Male 51 (42.1%) 
Female 70 (57.9%) 
Duration of Symptoms 
Male >3 months 
Female >3 months 

The results showed the PPV and NPV values of pituitary micro adenoma as 95.0% (38/40) and 20.9% (17/81) 
respectively and calculated accuracy of 45.5% (55/121). Sensitivity and specificity of non-contrast MRI in 
diagnosing pituitary microadenoma as 37.25% (38/102) and 89.47.0% (17/19) respectively. The contingency 
table is shown in (Table 2.). 

 
Pituitary 

Microadenoma on MRI 

 Pituitary Microadenoma on Histopathology 

Present Absent Total 
Present 38 (37.25%) 2 (10.5%) 40 

Absent 64 (62.74%) 17 (89.47%) 81 
 Total 102 19 121 

Table 2: Contingency  

The microadenomas were histopathological confirmed in all patients, and hormone-secreting 
characteristics were expected for each condition, as expected for each condition. The following 
data is shown in (Table 3.). 
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DISCUSSION
The study was planned to focus on comparing the 
effectiveness of the two scoring systems, namely the 
Knee Injury and Osteoarthritis Outcome Score 
(KOOS) and the Knee Society Score (KSS), regarding 
assessing functional outcomes after a total knee 
arthroplasty (TKA). The study’s findings proved that 
both scoring systems showed drastic improvements 
following TKA; however, the results for the two scores 
were very similar. These results helped define our 
study and corroborate previous research that 
demonstrated the usefulness of KOOS and KSS in 
identifying functional improvements in a patient 
after receiving total knee arthroplasty11, 12.TKA is 
performed chiefly to improve knee function and 
osteoarthritis (OA) and to reduce patients' pain. 
Based on the findings of our study, it can be 
deduced that the two scoring systems, when com-
pared preoperatively and postoperatively, showed 
improvement, essentially during the postoperative 
phases at 6 months and 12 months. The betterment 
in both scoring schemes shows the efficacy of TKA, 
which helps patients with osteoarthritis with pain 
relief and improves their function 13, 14.

There are different methodologies to identify and 
track the improvement of patients after TKA, out of 
which KSS and KOOS are two known scoring systems 
for evaluation15. Both scores determine improve-
ments based on different domains, where KSS helps 
evaluate pain, range of motion, alignment, and 
stability16. In contrast, KOOS is well founded in assess-
ing pain, symptoms, everyday activities, how well a 
patient performs them, recreation and athletics, 
and general life quality after total knee arthroplas-
ty17. The two scoring systems are well established 
and are valuable in evaluating patients' functional 
outcomes, which is also reflected in our study due to 
the improvements of KSS and KOOS following TKA 
being much the same18.
 
What should not be avoided is the emphasis on the 
patient-reported outcomes such as degree of pain 
and life quality, which is a metric of the KOOS 
scoring system, while concurrently, the KSS focuses 
more on objective measures such as range of 
motion and stability19. This shows how the two 
scoring systems differ in their metrics. However, 
according to specific research, patient-reported 
outcomes might be more helpful than objective 
measures such as range of motion, stability, and so 
on20,21. On the contrary, another research focuses 
more on considering both domains to evaluate the 
effectiveness of TKA22, 23.

Our study also discovered high satisfaction among 
patients who underwent TKA. 89% of patients, after 

one year of surgery, were immensely grateful and 
satisfied with the surgery results. This has been 
highlighted in previous research regarding patients 
having a high degree of satisfaction, which has 
been validated by the findings of our study as well 24, 

25. It is important to remember that patient satisfac-
tion, a subjective metric in healthcare, may not 
always correlate with objective assessments of func-
tional outcomes, highlighting potential disparities in 
evaluation26.

Our research is based on limited parameters. Firstly, 
the sample size of 100 patients and the observation-
al nature of this study could limit our conclusions to 
only the chosen metrics. Secondly, further significant 
variables were not considered part of the study, 
such as body mass index, preoperative mental 
health, and other conditions that could substantially 
impact functional outcomes following TKA. Lastly, 
the functional results were evaluated only up to 12 
months after the surgery, which could be termed 
short-term outcomes only. 

CONCLUSION
At the end of our research, it was established that 
after TKA, both KSS and KOOS displayed noticeable 
improvements, with both systems being similar. 
Along with other methodologies, KSS and KOOS are 
beneficial for evaluating the functional outcomes of 
patients who have undergone total knee arthroplas-
ty. To assess the patient’s condition post-TKA, paying 
close attention to patient-reported outcomes and 
objective measurements is important. To further 
identify the potential long-term outcomes more 
closely, a longer follow-up time and a larger sample 
size are required to confirm our final results and the 
long-term efficacy of TKA. 

LIST OF ABBREVIATIONS
TKA Total Knee Arthroplasty 
KSS Knee Society Score 
KOOS Knee Injury and Osteoarthritis Outcome Score
IRB Institutional Review Board 
BMI Body Mass Index 
OA Osteoarthritis 

CONFLICT OF INTEREST
All authors declared no interest in conflict.

ETHICAL APPROVAL
Our study was approved by the study centre's 
Institutional Review Board, 
Reference Code: 7971123SKORT. 

FUNDING
The authors received no specific funding for this 
work.

PATIENT CONSENT
Written informed consent was taken from all partici-
pants before their inclusion in the study.
 
AUTHORS CONTRIBUTIONS
SRB: Contributed substantially to the work’s concept 
and design, analyzed and interpreted the data, 
performed a final review and approved the final 
version, and agreed to be accountable for all 
aspects of the work. SAR: was involved in the design, 
data interpretation, and final review of the 
work.MSR: was involved in the design and did a final 
review of the article. EA: was involved in the design 
and did a final review of the article and with the 
editing of the article. ZR was involved in data analy-
sis and statistical work along with the final review of 
the paper. 

REFERENCES
1. Karasavvidis T, Pagan Moldenhauer CA, Lustig S, 
Vigdorchik JM, Hirschmann MT. Definitions and 
consequences of current alignment techniques and 
phenotypes in total knee arthroplasty (TKA)–there is 
no winner yet. Journal of Experimental Orthopae-
dics. 2023 Nov 22;10(1):120. 
doi.org/10.1186/s40634-023-00697-7
2. Dunbar MJ. Subjective outcomes after knee 
arthroplasty. Acta Orthopaedica Scandinavica. 
2001 Jan 1;72(sup301):1-63. 
doi.org/10.1080/000164702760300301
3. Lizaur‐Utrilla A, Gonzalez‐Parreño S, Martinez‐Men-
dez D, Miralles‐Muñoz FA, Lopez‐Prats FA. Minimal 
clinically important differences and substantial 
clinical benefits for Knee Society Scores. Knee 
Surgery, Sports Traumatology, Arthroscopy. 2020 
May;28(5):1473-8. https://-
doi.org/10.1007/s00167-019-05543-x
4. Larsen P, Rathleff MS, Roos EM, Elsoe R. Knee injury 
and osteoarthritis outcome score (KOOS)–National 
record-based reference values. The Knee. 2023 Aug 
1;43:144-52. https://-
doi.org/10.1016/j.knee.2023.06.004
5. Vogel N, Rychen T, Kaelin R, et al. Patient-reported 
outcome measures (PROMs) following knee arthro-
plasty: a prospective cohort study protocol. BMJ 
Open 2020;10:e040811. doi: 10.1136/bmjop-
en-2020-040811 
6. Walker PS, Walker PS. Evaluations of Designs and 
Techniques: Which Evaluation Methods Are Applica-
ble, and Are There Differences Between Designs and 
Techniques?. The Artificial Knee: An Ongoing Evolu-
tion. 2020:265-93. 
doi.org/10.1007/978-3-030-38171-4_14
7. Zhang H, Zhou Y. Concept verification of a remote 
automatic scoring system for evaluating knee func-
tion after total knee arthroplasty. The Journal of 
Knee Surgery. 2021 Mar;34(04):464-70. doi: 
10.1055/s-0040-1710568.
8. Noble PC, Scuderi GR, Brekke AC, Sikorskii A, 
Benjamin JB, Lonner JH, Chadha P, Daylamani DA, 

Scott WN, Bourne RB. Development of a new Knee 
Society scoring system. Clinical Orthopaedics and 
Related Research®. 2012 Jan;470:20-32. 
doi.org/10.1007/s11999-011-2152-z
9. Gupta A, Potty AS, Ganta D, Mistovich RJ, Penna 
S, Cady C, Potty AG. Streamlining the KOOS activi-
ties of daily living subscale using machine learning. 
Orthopaedic journal of sports medicine. 2020 Mar 
24;8(3):2325967120910447. doi: 
10.1177/2325967120910447.
10. Steinhoff AK, Bugbee WD. Knee Injury and Osteo-
arthritis Outcome Score has higher responsiveness 
and lower ceiling effect than the Knee Society Func-
tion Score after total knee arthroplasty. Knee 
Surgery, Sports Traumatology, Arthroscopy. 2016 
Aug;24:2627-33. doi.org/10.1007/s00167-014-3433-3.
11. Hamawandi SA, Amin HI, Al-Humairi AK. Effects of 
the use of tourniquet in total knee arthroplasty on 
the clinical and functional outcomes with 5 years of 
follow-up: a randomised controlled trial. The Journal 
of Knee Surgery. 2023 Jan;36(02):222-30. doi: 
10.1055/s-0041-1731719.
12. Kim J, Min KD, Lee BI, Kim JB, Kwon SW, Chun DI, 
Kim YB, Seo GW, Lee JS, Park S, Choi HS. Comparison 
of functional outcomes between single-radius and 
multi-radius femoral components in primary total 
knee arthroplasty: a meta-analysis of randomized 
controlled trials. Knee Surgery & Related Research. 
2020 Dec;32(1):1-2. 
doi.org/10.1186/s43019-020-00067-y
13. Goyal T, Tripathy SK. Does patient-specific instru-
mentations improve short-term functional outcomes 
after total knee arthroplasty? A systematic review 
and meta-analysis. The Journal of Arthroplasty. 2016 
Oct 1;31(10):2173-80. 
doi.org/10.1016/j.arth.2016.03.047
14. Wendelspiess S, Kaelin R, Vogel N, Rychen T, 
Arnold MP. No difference in patient-reported 
satisfaction after 12 months between customised 
individually made and off-the-shelf total knee 
arthroplasty. Knee Surgery, Sports Traumatology, 
Arthroscopy. 2022 Sep;30(9):2948-57. 
doi.org/10.1007/s00167-022-06900-z.
15. Dagneaux L, Jordan É, Michel E, Karl G, Bourlez J, 
Canovas F. Are modern knee outcomes scores 
appropriate for evaluating anterior knee pain and 
symptoms after total knee arthroplasty?. Orthopae-
dics & Traumatology: Surgery & Research. 2022 Dec 
1;108(8):103292. doi.org/10.1016/j.otsr.2022.103292.
16. Stucinskas J, Robertsson O, Sirka A, Lebedev A, 
Wingstrand H, Tarasevicius S. Moderate varus/valgus 
malalignment after total knee arthroplasty has little 
effect on knee function or muscle strength: 91 
patients assessed after 1 year. Acta orthopaedica. 
2015 Nov 2;86(6):728-33. 
doi.org/10.3109/17453674.2015.1059689
17. Roos EM. 30 years with the Knee injury and Osteo-
arthritis Outcome Score (KOOS). Osteoarthritis and 
Cartilage. 2024 Apr 1;32(4):421-9. doi.org/10.1016/j.-
joca.2023.10.002

18. Batailler C, Swan J, Sappey Marinier E, Servien E, 
Lustig S. New technologies in knee arthroplasty: 
current concepts. Journal of Clinical Medicine. 2020 
Dec 25;10(1):47. doi.org/10.3390/jcm10010047
19. Nishitani K, Nakamura S, Kuriyama S. Clinical 
evaluation of knee joint diseases. Journal of Joint 
Surgery and Research. 2023 Dec 1;1(1):9-17. 
doi.org/10.1016/j.jjoisr.2022.12.003
20. Goh GS, Bin Abd Razak HR, Tay DK, Lo NN, Yeo SJ. 
Early post-operative oxford knee score and knee 
society score predict patient satisfaction 2 years 
after total knee arthroplasty. Archives of orthopae-
dic and trauma surgery. 2021 Jan;141:129-37. 
doi.org/10.1007/s00402-020-03612-2
21. Crizer MP, Kazarian GS, Fleischman AN, Lonner 
JH, Maltenfort MG, Chen AF. Stepping toward 
objective outcomes: a prospective analysis of step 
count after total joint arthroplasty. The Journal of 
arthroplasty. 2017 Sep 1;32(9):S162-5. 
doi.org/10.1016/j.arth.2017.02.058
22. Bohm ER, Kirby S, Trepman E, Hallstrom BR, Rolfson 
O, Wilkinson JM, Sayers A, Overgaard S, Lyman S, 
Franklin PD, Dunn J. Collection and reporting of 
patient-reported outcome measures in arthroplasty 
registries: multinational survey and recommenda-
tions. Clinical Orthopaedics and Related 
Research®. 2021 Oct 1;479(10):2151-66. 

doi:10.1097/CORR.0000000000001852
23. Kwon HM, Lee JA, Koh YG, Park KK, Kang KT. 
Effects of contact stress on patellofemoral joint and 
quadriceps force in fixed and mobile-bearing 
medial unicompartmental knee arthroplasty. 
Journal of Orthopaedic Surgery and Research. 2020 
Dec;15:1-8. doi.org/10.1186/s13018-020-02047-0
24. Neuprez A, Delcour JP, Fatemi F, Gillet P, 
Crielaard JM, Bruyère O, Reginster JY. Patients’ 
expectations impact their satisfaction following total 
hip or knee arthroplasty. PLoS One. 2016 Dec 
15;11(12):e0167911. doi.org/10.1371/jour-
nal.pone.0167911
25. D’Amato M, Kosse NM, Wymenga AB. Resto-
ration of pre-operative joint line orientation and 
alignment does not affect KSS and KOOS 1 year 
after total knee arthroplasty. Knee Surgery, Sports 
Traumatology, Arthroscopy. 2021 Oct;29:3170-7. 
doi.org/10.1007/s00167-020-06097-z
26. Jain D, Nguyen LC, Bendich I, Nguyen LL, Lewis 
CG, Huddleston JI, Duwelius PJ, Feeley BT, Bozic KJ. 
Higher patient expectations predict higher 
patient-reported outcomes, but not satisfaction, in 
total knee arthroplasty patients: a prospective multi-
center study. The Journal of arthroplasty. 2017 Sep 
1;32(9):S166-70. doi.org/10.1016/j.arth.2017.01.008



77PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (01) DOI: https://doi.org/10.36283/ziun-pjmd 14-1/012

INTRODUCTION
Pituitary adenomas (PA) are noncancerous tumors 
with a prevalence of 1 in 865 to 1 in 2,688 adults. 
These tumors can secrete excess hormones or exert 
pressure on surrounding structures resulting in varied 
clinical manifestations such as infertility, diabetes 
insipidus, and hypopituitarism¹. Pituitary tumor, while 
benign, can prevent the normal production of 
follicle-stimulating hormone (FSH) or luteinizing 
hormone (LH), leading to infertility. Patients with 
infertility are often diagnosed with 
hormone-secreting PAs, such as prolactinomas. 
Pituitary adenomas are 50% microadenomas, 
including 90% prolactinomas, and rarely extend 
beyond the sellar². Since pituitary microadenomas 
(PMs) were noted to be asymptomatic to a large 
extent, their timely diagnosis and follow-up with 
particular emphasis on functional PMs could be 
essential to avoid complications and could provide 
adequate therapeutic strategies, in case necessary, 
including medical, surgical, or radiological 
management3. Moreover, early detection was 
reported to help target hormonal treatments that 
could help improve fertility outcomes and lower 
long-term risk of endocrine dysfunctions. Proper 
monitoring was suggested to detect tumor growth 
or transformation requiring more aggressive 
treatment strategies4.

The development of no contrast MRI based on 
diffusion-weighted imaging and other T2 sequences 
may provide a better characterization of the lesion 
and may allow distinguishing between different 
types of tumors. They could make several clinical 
radiography SOPs less time-consuming and also 
increase the availability of imaging for patients that 
cannot undergo contrast-enhanced imaging 5. 
Rathke’s cysts, mostly occurring in the midline, and 
off-midline cysts (cystic microadenomas) could be 
included under those. Since these lesions could 
approach the resolution limit of MRI scanners, the 
diagnostic overlap was noted to be high. MRI of the 
pituitary was performed using both sagittal and 
coronal planes with thin sections (2–3 mm) and a 
small field of view focused on the pituitary gland6. 
Evaluation of solid microadenomas revealed them 
as areas of delayed contrast enhancement using 
T1-weighted imaging performed before and after 
administering gadolinium contrast. Nevertheless, 
pituitary adenomas could also be detected on T1- 
and T2-weighted coronal and sagittal images 

without contrast. It could reduce examination time 
and costs and could avoid possible adverse 
consequences from contrast agents, including 
nephrogenic systemic fibrosis (NSF)7,8. Non-contrast 
MRI outcomes can be effectively evaluated using a 
contingency table, which categorizes true positives, 
false positives, true negatives, and false negatives 
against the histopathological gold standard. 
Therefore, non-contrast MRI up to date is considered 
potentially a valuable alternative for patients who 
require repetitive imaging or who have 
contraindications to contrast agents9,10. The 
objective of this study was to determine the 
diagnostic precision of non-contrast magnetic 
resonance imaging in detecting pituitary 
microadenoma, taking the histopathology 
technique as the gold standard.
  
METHODS
This cross-sectional validation study was conducted 
in the Department of Radiology at Doctors Hospital, 
Lahore, following approval from the Institutional 
Review Board (IRB Approval No. IRB/18/2024/01). 
After study approval, the cross-sectional study 
duration was 02 months (October 2024 and 
November 2024), with a sample size of 121 study 
cases calculated at a confidence level (95%) by 
using OpenEpi software version 3.01. The data from 
the age (years) of study cases was normalized using 
SPSS version 25, and the confidence interval (95%) 
was calculated based on the mean and standard 
error of the normalized values. A non-probability, 
consecutive sampling technique was employed for 
participant selection.

The inclusion criteria consisted of patients with 
severe headaches and focal brain lesions on CT 
scan and who planned to undergo a biopsy for 
histopathology, the duration of symptoms >3 
months, and adult patients i.e. age range from 20-60 
years of either gender. The exclusion criteria 
consisted of patients with a history of radiotherapy, 
those with repeated pituitary surgery, and those with 
contraindications for MR imaging (stents, 
claustrophobia, metallic prosthesis, pacemakers). 
Informed written consent from each patient was 
taken. Age, gender, duration of symptoms and size 
of lesion were noted. Then in all patients, 
non-contrast pituitary MR imaging was done. 
Coronal and sagittal Turbo Spin Echo TSE T1 
weighted multipoint Dixon (mDixon) sequences of 

the sellar region, including sagittal T2 weighted thin 
section images, and axial T2WI or FLAIR of the brain 
was taken as the imaging protocol. Coronal T2WI 
thin section images were added or substituted for 
sagittal T2WI to evaluate the optic nerves, olfactory 
structures and hypothalamus, according to 
institutional protocols. Given the need for rapid 
exam, institutional preferences also determined the 
choice of imaging techniques such as the section 
thickness and whether 2D or 3D acquisition could be 
used.

Collected data was analyzed using SPSS software 
version 25.0. Data normality was assessed by the 
Shapiro-Wilk test. For continuous variables such as 
age, symptom duration and lesion size, descriptive 
statistics was calculated including mean and SD or 
median with IQR. For categorical variables, gender, 
whether or not pituitary microadenoma would be 

present in non-contrast MRI and histopathology, 
frequencies and percentages were determined. 
With histopathology as the gold standard, a 2×2 
contingency table was constructed to calculate the 
sensitivity, specificity, positive predictive value, 
negative predictive value and diagnostic accuracy 
of non-contrast MRI in diagnosing pituitary 
microadenomas. 

RESULTS
The study utilized 121 patients who have symptoms 
of severe headache and focal brain lesion under CT 
scan. The symptoms on each patient persisted not 
older than 3 months. The age range of patients lied 
from 20 to 60 years old, both male and female. The 
majority of the patients were 70 females (57.9%) and 
51 males (42.1%). The mean age of patients was 
40.74 ± 10.35 years. The statistical data of patients 
can be seen in (Table 1).

Patient 
Frequency 

with % 

Clinical Condition Focal Lesion 
Location 

Size 
(mm) 

Imaging 
Findings 
(MR/CT) 

Histopathology/Surgical 
Notes 

41 
(33.88%) 

Cushing's Syndrome Mid/Right/Left 
Lobe 

2-7 Asymmetry, 
stalk deviation, 
probable focal 
lesions 

2-7 mm adenomas, typical 
of ACTH-secreting lesions 

39 
(32.23%) 

Hyperprolactinemia Left/Right 
Lobe 

3-6 Lesions mostly 
confined to 
pituitary, no 
extrasellar 
extension 

3-6 mm adenomas, often 
prolactin-secreting 

20 
(16.53%) 

Acromegaly Right 
cavernous 
sinus 

5-10 Some lateral 
extension, no 
extrasellar 
invasion 

5-10 mm GH-secreting 
adenomas, localized effects 

21 
(17.36%) 

Other (e.g., non-
functioning 
adenomas, 
gonadotropinomas 
etc) 

Various 
locations 
(central, 
lateral, 
extrasellar) 

3-8 Heterogeneous 
findings; some 
with bony 
erosion, others 
without 

3-8 mm adenomas, varying 
levels of hormone secretion 

Table 3: Distribution and Characteristics of Focal Pituitary Lesions Across Clinical Groups 

The results showed that non-contrast MRI showed an overall sensitivity of 37.25% to detect microadenomas 
with respect to histopathology and therefore indicated moderate diagnosis of true positive cases. With an 
overall diagnostic accuracy of 45.5%, the moderate effectiveness of non-contrast MRI in identifying 
microadenomas in terms of comparing histopathology, attested to the role of non-contrast MRI as a 
supportive, not definitive, diagnostic tool. A structured approach to the management of microadenomas 
was used given tumor progression or symptoms. This approach made sure that the intervention is timely thus 
avoiding unnecessary procedures. The flowchart of the follow-up procedure is shown in Figure 1. 

Figure 1: Follow-Up Procedure 

DISCUSSION
The study was planned to focus on comparing the 
effectiveness of the two scoring systems, namely the 
Knee Injury and Osteoarthritis Outcome Score 
(KOOS) and the Knee Society Score (KSS), regarding 
assessing functional outcomes after a total knee 
arthroplasty (TKA). The study’s findings proved that 
both scoring systems showed drastic improvements 
following TKA; however, the results for the two scores 
were very similar. These results helped define our 
study and corroborate previous research that 
demonstrated the usefulness of KOOS and KSS in 
identifying functional improvements in a patient 
after receiving total knee arthroplasty11, 12.TKA is 
performed chiefly to improve knee function and 
osteoarthritis (OA) and to reduce patients' pain. 
Based on the findings of our study, it can be 
deduced that the two scoring systems, when com-
pared preoperatively and postoperatively, showed 
improvement, essentially during the postoperative 
phases at 6 months and 12 months. The betterment 
in both scoring schemes shows the efficacy of TKA, 
which helps patients with osteoarthritis with pain 
relief and improves their function 13, 14.

There are different methodologies to identify and 
track the improvement of patients after TKA, out of 
which KSS and KOOS are two known scoring systems 
for evaluation15. Both scores determine improve-
ments based on different domains, where KSS helps 
evaluate pain, range of motion, alignment, and 
stability16. In contrast, KOOS is well founded in assess-
ing pain, symptoms, everyday activities, how well a 
patient performs them, recreation and athletics, 
and general life quality after total knee arthroplas-
ty17. The two scoring systems are well established 
and are valuable in evaluating patients' functional 
outcomes, which is also reflected in our study due to 
the improvements of KSS and KOOS following TKA 
being much the same18.
 
What should not be avoided is the emphasis on the 
patient-reported outcomes such as degree of pain 
and life quality, which is a metric of the KOOS 
scoring system, while concurrently, the KSS focuses 
more on objective measures such as range of 
motion and stability19. This shows how the two 
scoring systems differ in their metrics. However, 
according to specific research, patient-reported 
outcomes might be more helpful than objective 
measures such as range of motion, stability, and so 
on20,21. On the contrary, another research focuses 
more on considering both domains to evaluate the 
effectiveness of TKA22, 23.

Our study also discovered high satisfaction among 
patients who underwent TKA. 89% of patients, after 

one year of surgery, were immensely grateful and 
satisfied with the surgery results. This has been 
highlighted in previous research regarding patients 
having a high degree of satisfaction, which has 
been validated by the findings of our study as well 24, 

25. It is important to remember that patient satisfac-
tion, a subjective metric in healthcare, may not 
always correlate with objective assessments of func-
tional outcomes, highlighting potential disparities in 
evaluation26.

Our research is based on limited parameters. Firstly, 
the sample size of 100 patients and the observation-
al nature of this study could limit our conclusions to 
only the chosen metrics. Secondly, further significant 
variables were not considered part of the study, 
such as body mass index, preoperative mental 
health, and other conditions that could substantially 
impact functional outcomes following TKA. Lastly, 
the functional results were evaluated only up to 12 
months after the surgery, which could be termed 
short-term outcomes only. 

CONCLUSION
At the end of our research, it was established that 
after TKA, both KSS and KOOS displayed noticeable 
improvements, with both systems being similar. 
Along with other methodologies, KSS and KOOS are 
beneficial for evaluating the functional outcomes of 
patients who have undergone total knee arthroplas-
ty. To assess the patient’s condition post-TKA, paying 
close attention to patient-reported outcomes and 
objective measurements is important. To further 
identify the potential long-term outcomes more 
closely, a longer follow-up time and a larger sample 
size are required to confirm our final results and the 
long-term efficacy of TKA. 
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INTRODUCTION
Pituitary adenomas (PA) are noncancerous tumors 
with a prevalence of 1 in 865 to 1 in 2,688 adults. 
These tumors can secrete excess hormones or exert 
pressure on surrounding structures resulting in varied 
clinical manifestations such as infertility, diabetes 
insipidus, and hypopituitarism¹. Pituitary tumor, while 
benign, can prevent the normal production of 
follicle-stimulating hormone (FSH) or luteinizing 
hormone (LH), leading to infertility. Patients with 
infertility are often diagnosed with 
hormone-secreting PAs, such as prolactinomas. 
Pituitary adenomas are 50% microadenomas, 
including 90% prolactinomas, and rarely extend 
beyond the sellar². Since pituitary microadenomas 
(PMs) were noted to be asymptomatic to a large 
extent, their timely diagnosis and follow-up with 
particular emphasis on functional PMs could be 
essential to avoid complications and could provide 
adequate therapeutic strategies, in case necessary, 
including medical, surgical, or radiological 
management3. Moreover, early detection was 
reported to help target hormonal treatments that 
could help improve fertility outcomes and lower 
long-term risk of endocrine dysfunctions. Proper 
monitoring was suggested to detect tumor growth 
or transformation requiring more aggressive 
treatment strategies4.

The development of no contrast MRI based on 
diffusion-weighted imaging and other T2 sequences 
may provide a better characterization of the lesion 
and may allow distinguishing between different 
types of tumors. They could make several clinical 
radiography SOPs less time-consuming and also 
increase the availability of imaging for patients that 
cannot undergo contrast-enhanced imaging 5. 
Rathke’s cysts, mostly occurring in the midline, and 
off-midline cysts (cystic microadenomas) could be 
included under those. Since these lesions could 
approach the resolution limit of MRI scanners, the 
diagnostic overlap was noted to be high. MRI of the 
pituitary was performed using both sagittal and 
coronal planes with thin sections (2–3 mm) and a 
small field of view focused on the pituitary gland6. 
Evaluation of solid microadenomas revealed them 
as areas of delayed contrast enhancement using 
T1-weighted imaging performed before and after 
administering gadolinium contrast. Nevertheless, 
pituitary adenomas could also be detected on T1- 
and T2-weighted coronal and sagittal images 

without contrast. It could reduce examination time 
and costs and could avoid possible adverse 
consequences from contrast agents, including 
nephrogenic systemic fibrosis (NSF)7,8. Non-contrast 
MRI outcomes can be effectively evaluated using a 
contingency table, which categorizes true positives, 
false positives, true negatives, and false negatives 
against the histopathological gold standard. 
Therefore, non-contrast MRI up to date is considered 
potentially a valuable alternative for patients who 
require repetitive imaging or who have 
contraindications to contrast agents9,10. The 
objective of this study was to determine the 
diagnostic precision of non-contrast magnetic 
resonance imaging in detecting pituitary 
microadenoma, taking the histopathology 
technique as the gold standard.
  
METHODS
This cross-sectional validation study was conducted 
in the Department of Radiology at Doctors Hospital, 
Lahore, following approval from the Institutional 
Review Board (IRB Approval No. IRB/18/2024/01). 
After study approval, the cross-sectional study 
duration was 02 months (October 2024 and 
November 2024), with a sample size of 121 study 
cases calculated at a confidence level (95%) by 
using OpenEpi software version 3.01. The data from 
the age (years) of study cases was normalized using 
SPSS version 25, and the confidence interval (95%) 
was calculated based on the mean and standard 
error of the normalized values. A non-probability, 
consecutive sampling technique was employed for 
participant selection.

The inclusion criteria consisted of patients with 
severe headaches and focal brain lesions on CT 
scan and who planned to undergo a biopsy for 
histopathology, the duration of symptoms >3 
months, and adult patients i.e. age range from 20-60 
years of either gender. The exclusion criteria 
consisted of patients with a history of radiotherapy, 
those with repeated pituitary surgery, and those with 
contraindications for MR imaging (stents, 
claustrophobia, metallic prosthesis, pacemakers). 
Informed written consent from each patient was 
taken. Age, gender, duration of symptoms and size 
of lesion were noted. Then in all patients, 
non-contrast pituitary MR imaging was done. 
Coronal and sagittal Turbo Spin Echo TSE T1 
weighted multipoint Dixon (mDixon) sequences of 

the sellar region, including sagittal T2 weighted thin 
section images, and axial T2WI or FLAIR of the brain 
was taken as the imaging protocol. Coronal T2WI 
thin section images were added or substituted for 
sagittal T2WI to evaluate the optic nerves, olfactory 
structures and hypothalamus, according to 
institutional protocols. Given the need for rapid 
exam, institutional preferences also determined the 
choice of imaging techniques such as the section 
thickness and whether 2D or 3D acquisition could be 
used.

Collected data was analyzed using SPSS software 
version 25.0. Data normality was assessed by the 
Shapiro-Wilk test. For continuous variables such as 
age, symptom duration and lesion size, descriptive 
statistics was calculated including mean and SD or 
median with IQR. For categorical variables, gender, 
whether or not pituitary microadenoma would be 

present in non-contrast MRI and histopathology, 
frequencies and percentages were determined. 
With histopathology as the gold standard, a 2×2 
contingency table was constructed to calculate the 
sensitivity, specificity, positive predictive value, 
negative predictive value and diagnostic accuracy 
of non-contrast MRI in diagnosing pituitary 
microadenomas. 

RESULTS
The study utilized 121 patients who have symptoms 
of severe headache and focal brain lesion under CT 
scan. The symptoms on each patient persisted not 
older than 3 months. The age range of patients lied 
from 20 to 60 years old, both male and female. The 
majority of the patients were 70 females (57.9%) and 
51 males (42.1%). The mean age of patients was 
40.74 ± 10.35 years. The statistical data of patients 
can be seen in (Table 1).

DISCUSSION
This study showed that non-contrast imaging 
demonstrated moderate sensitivity (37.25%), but 
high specificity (89.47%), suggesting although 
non-contrast MRI was good at ruling false positives, it 
could be improved at detecting true positives11. The 
PPV was 95.5% that showed that non-contrast MRI 
could be reliable when it came to finding the 
positive predictive values. The overall 45.5% 
diagnostic accuracy suggested great room for 
improvement12.  In particular, these findings 
demonstrated pros and cons of non-contrast MRI in 
diagnosing PM cases and the need for adjunctive 
diagnostic strategies.

Results of this study were consistent with other studies 
highlighting the usefulness and limitations of MRI for 
detection of PM. For example, one study described 
the efficacy of non-contrast MRI for pediatric 
pituitary endocrinopathies, in particular for its safety 
that was introduced by gadolinium-based contrast 
agents. According to this study non-contrast MRI 
could be used to detect specific types of pituitary 
tumors reliably without the need to expose patients 
to unnecessary interventions. Similarly, another study 
demonstrated the ability of thin section imaging to 
improve visualization of PM revealed in patients with 
Cushing disease where identification of tumor was 
notoriously problematic13.

Yet, one study suggested that dynamic contrast 
enhanced MRI provided superior sensitivity in the 
detection of PM as compared with other imaging 
modalities, including CT and ultrasound (US)14. The 
results of this study were consistent with the 
observations of another study that highlighted MRI’s 
limitations for differentiating PM from other cystic 
lesions where contrast enhancement was not 
available. Studies have highlighted its utility in 
identifying pituitary microadenomas in patients with 
endocrinopathies, emphasizing its safety and 
cost-effectiveness when compared to 
gadolinium-enhanced imaging. However, their 
study stressed that non-contrast MRI frequently 
underestimated tumor prevalence, especially in 
cases in which the adenoma was not clearly 
demarcated on radiological grounds 15,16. It has 
been demonstrated the role of non-contrast MRI in 
differentiating microadenomas from other 
parasellar abnormalities, noting similar challenges in 
sensitivity but robust specificity17. Despite promise, 
advanced imaging modalities (e.g. high resolution 
3T MRI) had not yet improved PM detection. 
Although one study pointed out that 3T MRI 
provided the increased spatial resolution and signal 
intensity to give much higher sensitivity than 
currently available 1.5T systems18.

This study suggested that non-contrast MRI missed 
significant number of cases, resulting in potential 

under diagnosis due to its low sensitivity19,20. That 
underscored the need for histopathological 
confirmation of suspected cases, especially in 
patients with clinical features directing towards 
pituitary dysfunction21. On the other hand, high 
specificity reduced the probability of false positives, 
optimizing resource utilization. It is particularly 
important when no or little access to advanced 
imaging technology is available or when contrast 
dyes are not suitable to use in clinical settings22,23.

Alternatively, non-contrast MRI have several 
advantages as well. It is cheap, safe, easy to 
perform and therefore should be included in the first 
line of diagnostic tool24. Moreover, the accuracy of 
diagnosis could be improved with integration of 
newer imaging techniques including MR 
spectroscopy or diffusion weighted imaging. These 
approaches offer additional metabolic and 
structural information from which the differential 
diagnosis between PM versus other sellar and 
parasellar lesions can be made25.
 
This study had small sample size, and although the 
study findings were valuable, they could not be 
generalized to larger, more diverse populations. 
Data from only one centre admitted to potential 
biases stemming from institutional imaging practices 
and patient demographics. These findings should be 
validated in future multicentre collaborations with 
larger cohorts to explore non-contrast MRI's 
diagnostic performance. With dynamic imaging 
techniques, higher field MRI systems and artificial 
intelligence-based post processing tools, it is 
possible to address the gap in sensitivity observed 
and to increase diagnostic yield.

CONCLUSION
This study emphasized on the viability of 
non-contrast MRI as a safe and cost-effective 
imaging modality for pituitary microadenomas in 
resource limit settings or for patients who could not 
tolerate contrast agents. Its high specificity was a 
plus point, but it had limited sensitivity that 
highlighted the need for confirming the results 
histopathologically and use of complementary 
diagnostic techniques. The future work should 
concentrate on finding the more optimized imaging 
protocols and integration of the technological 
advancements for the benefit of the patient and 
overall benefit of the diagnostic outcome.
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DISCUSSION
The study was planned to focus on comparing the 
effectiveness of the two scoring systems, namely the 
Knee Injury and Osteoarthritis Outcome Score 
(KOOS) and the Knee Society Score (KSS), regarding 
assessing functional outcomes after a total knee 
arthroplasty (TKA). The study’s findings proved that 
both scoring systems showed drastic improvements 
following TKA; however, the results for the two scores 
were very similar. These results helped define our 
study and corroborate previous research that 
demonstrated the usefulness of KOOS and KSS in 
identifying functional improvements in a patient 
after receiving total knee arthroplasty11, 12.TKA is 
performed chiefly to improve knee function and 
osteoarthritis (OA) and to reduce patients' pain. 
Based on the findings of our study, it can be 
deduced that the two scoring systems, when com-
pared preoperatively and postoperatively, showed 
improvement, essentially during the postoperative 
phases at 6 months and 12 months. The betterment 
in both scoring schemes shows the efficacy of TKA, 
which helps patients with osteoarthritis with pain 
relief and improves their function 13, 14.

There are different methodologies to identify and 
track the improvement of patients after TKA, out of 
which KSS and KOOS are two known scoring systems 
for evaluation15. Both scores determine improve-
ments based on different domains, where KSS helps 
evaluate pain, range of motion, alignment, and 
stability16. In contrast, KOOS is well founded in assess-
ing pain, symptoms, everyday activities, how well a 
patient performs them, recreation and athletics, 
and general life quality after total knee arthroplas-
ty17. The two scoring systems are well established 
and are valuable in evaluating patients' functional 
outcomes, which is also reflected in our study due to 
the improvements of KSS and KOOS following TKA 
being much the same18.
 
What should not be avoided is the emphasis on the 
patient-reported outcomes such as degree of pain 
and life quality, which is a metric of the KOOS 
scoring system, while concurrently, the KSS focuses 
more on objective measures such as range of 
motion and stability19. This shows how the two 
scoring systems differ in their metrics. However, 
according to specific research, patient-reported 
outcomes might be more helpful than objective 
measures such as range of motion, stability, and so 
on20,21. On the contrary, another research focuses 
more on considering both domains to evaluate the 
effectiveness of TKA22, 23.

Our study also discovered high satisfaction among 
patients who underwent TKA. 89% of patients, after 

one year of surgery, were immensely grateful and 
satisfied with the surgery results. This has been 
highlighted in previous research regarding patients 
having a high degree of satisfaction, which has 
been validated by the findings of our study as well 24, 

25. It is important to remember that patient satisfac-
tion, a subjective metric in healthcare, may not 
always correlate with objective assessments of func-
tional outcomes, highlighting potential disparities in 
evaluation26.

Our research is based on limited parameters. Firstly, 
the sample size of 100 patients and the observation-
al nature of this study could limit our conclusions to 
only the chosen metrics. Secondly, further significant 
variables were not considered part of the study, 
such as body mass index, preoperative mental 
health, and other conditions that could substantially 
impact functional outcomes following TKA. Lastly, 
the functional results were evaluated only up to 12 
months after the surgery, which could be termed 
short-term outcomes only. 

CONCLUSION
At the end of our research, it was established that 
after TKA, both KSS and KOOS displayed noticeable 
improvements, with both systems being similar. 
Along with other methodologies, KSS and KOOS are 
beneficial for evaluating the functional outcomes of 
patients who have undergone total knee arthroplas-
ty. To assess the patient’s condition post-TKA, paying 
close attention to patient-reported outcomes and 
objective measurements is important. To further 
identify the potential long-term outcomes more 
closely, a longer follow-up time and a larger sample 
size are required to confirm our final results and the 
long-term efficacy of TKA. 
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INTRODUCTION
Pituitary adenomas (PA) are noncancerous tumors 
with a prevalence of 1 in 865 to 1 in 2,688 adults. 
These tumors can secrete excess hormones or exert 
pressure on surrounding structures resulting in varied 
clinical manifestations such as infertility, diabetes 
insipidus, and hypopituitarism¹. Pituitary tumor, while 
benign, can prevent the normal production of 
follicle-stimulating hormone (FSH) or luteinizing 
hormone (LH), leading to infertility. Patients with 
infertility are often diagnosed with 
hormone-secreting PAs, such as prolactinomas. 
Pituitary adenomas are 50% microadenomas, 
including 90% prolactinomas, and rarely extend 
beyond the sellar². Since pituitary microadenomas 
(PMs) were noted to be asymptomatic to a large 
extent, their timely diagnosis and follow-up with 
particular emphasis on functional PMs could be 
essential to avoid complications and could provide 
adequate therapeutic strategies, in case necessary, 
including medical, surgical, or radiological 
management3. Moreover, early detection was 
reported to help target hormonal treatments that 
could help improve fertility outcomes and lower 
long-term risk of endocrine dysfunctions. Proper 
monitoring was suggested to detect tumor growth 
or transformation requiring more aggressive 
treatment strategies4.

The development of no contrast MRI based on 
diffusion-weighted imaging and other T2 sequences 
may provide a better characterization of the lesion 
and may allow distinguishing between different 
types of tumors. They could make several clinical 
radiography SOPs less time-consuming and also 
increase the availability of imaging for patients that 
cannot undergo contrast-enhanced imaging 5. 
Rathke’s cysts, mostly occurring in the midline, and 
off-midline cysts (cystic microadenomas) could be 
included under those. Since these lesions could 
approach the resolution limit of MRI scanners, the 
diagnostic overlap was noted to be high. MRI of the 
pituitary was performed using both sagittal and 
coronal planes with thin sections (2–3 mm) and a 
small field of view focused on the pituitary gland6. 
Evaluation of solid microadenomas revealed them 
as areas of delayed contrast enhancement using 
T1-weighted imaging performed before and after 
administering gadolinium contrast. Nevertheless, 
pituitary adenomas could also be detected on T1- 
and T2-weighted coronal and sagittal images 

without contrast. It could reduce examination time 
and costs and could avoid possible adverse 
consequences from contrast agents, including 
nephrogenic systemic fibrosis (NSF)7,8. Non-contrast 
MRI outcomes can be effectively evaluated using a 
contingency table, which categorizes true positives, 
false positives, true negatives, and false negatives 
against the histopathological gold standard. 
Therefore, non-contrast MRI up to date is considered 
potentially a valuable alternative for patients who 
require repetitive imaging or who have 
contraindications to contrast agents9,10. The 
objective of this study was to determine the 
diagnostic precision of non-contrast magnetic 
resonance imaging in detecting pituitary 
microadenoma, taking the histopathology 
technique as the gold standard.
  
METHODS
This cross-sectional validation study was conducted 
in the Department of Radiology at Doctors Hospital, 
Lahore, following approval from the Institutional 
Review Board (IRB Approval No. IRB/18/2024/01). 
After study approval, the cross-sectional study 
duration was 02 months (October 2024 and 
November 2024), with a sample size of 121 study 
cases calculated at a confidence level (95%) by 
using OpenEpi software version 3.01. The data from 
the age (years) of study cases was normalized using 
SPSS version 25, and the confidence interval (95%) 
was calculated based on the mean and standard 
error of the normalized values. A non-probability, 
consecutive sampling technique was employed for 
participant selection.

The inclusion criteria consisted of patients with 
severe headaches and focal brain lesions on CT 
scan and who planned to undergo a biopsy for 
histopathology, the duration of symptoms >3 
months, and adult patients i.e. age range from 20-60 
years of either gender. The exclusion criteria 
consisted of patients with a history of radiotherapy, 
those with repeated pituitary surgery, and those with 
contraindications for MR imaging (stents, 
claustrophobia, metallic prosthesis, pacemakers). 
Informed written consent from each patient was 
taken. Age, gender, duration of symptoms and size 
of lesion were noted. Then in all patients, 
non-contrast pituitary MR imaging was done. 
Coronal and sagittal Turbo Spin Echo TSE T1 
weighted multipoint Dixon (mDixon) sequences of 

the sellar region, including sagittal T2 weighted thin 
section images, and axial T2WI or FLAIR of the brain 
was taken as the imaging protocol. Coronal T2WI 
thin section images were added or substituted for 
sagittal T2WI to evaluate the optic nerves, olfactory 
structures and hypothalamus, according to 
institutional protocols. Given the need for rapid 
exam, institutional preferences also determined the 
choice of imaging techniques such as the section 
thickness and whether 2D or 3D acquisition could be 
used.

Collected data was analyzed using SPSS software 
version 25.0. Data normality was assessed by the 
Shapiro-Wilk test. For continuous variables such as 
age, symptom duration and lesion size, descriptive 
statistics was calculated including mean and SD or 
median with IQR. For categorical variables, gender, 
whether or not pituitary microadenoma would be 

present in non-contrast MRI and histopathology, 
frequencies and percentages were determined. 
With histopathology as the gold standard, a 2×2 
contingency table was constructed to calculate the 
sensitivity, specificity, positive predictive value, 
negative predictive value and diagnostic accuracy 
of non-contrast MRI in diagnosing pituitary 
microadenomas. 

RESULTS
The study utilized 121 patients who have symptoms 
of severe headache and focal brain lesion under CT 
scan. The symptoms on each patient persisted not 
older than 3 months. The age range of patients lied 
from 20 to 60 years old, both male and female. The 
majority of the patients were 70 females (57.9%) and 
51 males (42.1%). The mean age of patients was 
40.74 ± 10.35 years. The statistical data of patients 
can be seen in (Table 1).

DISCUSSION
This study showed that non-contrast imaging 
demonstrated moderate sensitivity (37.25%), but 
high specificity (89.47%), suggesting although 
non-contrast MRI was good at ruling false positives, it 
could be improved at detecting true positives11. The 
PPV was 95.5% that showed that non-contrast MRI 
could be reliable when it came to finding the 
positive predictive values. The overall 45.5% 
diagnostic accuracy suggested great room for 
improvement12.  In particular, these findings 
demonstrated pros and cons of non-contrast MRI in 
diagnosing PM cases and the need for adjunctive 
diagnostic strategies.

Results of this study were consistent with other studies 
highlighting the usefulness and limitations of MRI for 
detection of PM. For example, one study described 
the efficacy of non-contrast MRI for pediatric 
pituitary endocrinopathies, in particular for its safety 
that was introduced by gadolinium-based contrast 
agents. According to this study non-contrast MRI 
could be used to detect specific types of pituitary 
tumors reliably without the need to expose patients 
to unnecessary interventions. Similarly, another study 
demonstrated the ability of thin section imaging to 
improve visualization of PM revealed in patients with 
Cushing disease where identification of tumor was 
notoriously problematic13.

Yet, one study suggested that dynamic contrast 
enhanced MRI provided superior sensitivity in the 
detection of PM as compared with other imaging 
modalities, including CT and ultrasound (US)14. The 
results of this study were consistent with the 
observations of another study that highlighted MRI’s 
limitations for differentiating PM from other cystic 
lesions where contrast enhancement was not 
available. Studies have highlighted its utility in 
identifying pituitary microadenomas in patients with 
endocrinopathies, emphasizing its safety and 
cost-effectiveness when compared to 
gadolinium-enhanced imaging. However, their 
study stressed that non-contrast MRI frequently 
underestimated tumor prevalence, especially in 
cases in which the adenoma was not clearly 
demarcated on radiological grounds 15,16. It has 
been demonstrated the role of non-contrast MRI in 
differentiating microadenomas from other 
parasellar abnormalities, noting similar challenges in 
sensitivity but robust specificity17. Despite promise, 
advanced imaging modalities (e.g. high resolution 
3T MRI) had not yet improved PM detection. 
Although one study pointed out that 3T MRI 
provided the increased spatial resolution and signal 
intensity to give much higher sensitivity than 
currently available 1.5T systems18.

This study suggested that non-contrast MRI missed 
significant number of cases, resulting in potential 

under diagnosis due to its low sensitivity19,20. That 
underscored the need for histopathological 
confirmation of suspected cases, especially in 
patients with clinical features directing towards 
pituitary dysfunction21. On the other hand, high 
specificity reduced the probability of false positives, 
optimizing resource utilization. It is particularly 
important when no or little access to advanced 
imaging technology is available or when contrast 
dyes are not suitable to use in clinical settings22,23.

Alternatively, non-contrast MRI have several 
advantages as well. It is cheap, safe, easy to 
perform and therefore should be included in the first 
line of diagnostic tool24. Moreover, the accuracy of 
diagnosis could be improved with integration of 
newer imaging techniques including MR 
spectroscopy or diffusion weighted imaging. These 
approaches offer additional metabolic and 
structural information from which the differential 
diagnosis between PM versus other sellar and 
parasellar lesions can be made25.
 
This study had small sample size, and although the 
study findings were valuable, they could not be 
generalized to larger, more diverse populations. 
Data from only one centre admitted to potential 
biases stemming from institutional imaging practices 
and patient demographics. These findings should be 
validated in future multicentre collaborations with 
larger cohorts to explore non-contrast MRI's 
diagnostic performance. With dynamic imaging 
techniques, higher field MRI systems and artificial 
intelligence-based post processing tools, it is 
possible to address the gap in sensitivity observed 
and to increase diagnostic yield.

CONCLUSION
This study emphasized on the viability of 
non-contrast MRI as a safe and cost-effective 
imaging modality for pituitary microadenomas in 
resource limit settings or for patients who could not 
tolerate contrast agents. Its high specificity was a 
plus point, but it had limited sensitivity that 
highlighted the need for confirming the results 
histopathologically and use of complementary 
diagnostic techniques. The future work should 
concentrate on finding the more optimized imaging 
protocols and integration of the technological 
advancements for the benefit of the patient and 
overall benefit of the diagnostic outcome.
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DISCUSSION
The study was planned to focus on comparing the 
effectiveness of the two scoring systems, namely the 
Knee Injury and Osteoarthritis Outcome Score 
(KOOS) and the Knee Society Score (KSS), regarding 
assessing functional outcomes after a total knee 
arthroplasty (TKA). The study’s findings proved that 
both scoring systems showed drastic improvements 
following TKA; however, the results for the two scores 
were very similar. These results helped define our 
study and corroborate previous research that 
demonstrated the usefulness of KOOS and KSS in 
identifying functional improvements in a patient 
after receiving total knee arthroplasty11, 12.TKA is 
performed chiefly to improve knee function and 
osteoarthritis (OA) and to reduce patients' pain. 
Based on the findings of our study, it can be 
deduced that the two scoring systems, when com-
pared preoperatively and postoperatively, showed 
improvement, essentially during the postoperative 
phases at 6 months and 12 months. The betterment 
in both scoring schemes shows the efficacy of TKA, 
which helps patients with osteoarthritis with pain 
relief and improves their function 13, 14.

There are different methodologies to identify and 
track the improvement of patients after TKA, out of 
which KSS and KOOS are two known scoring systems 
for evaluation15. Both scores determine improve-
ments based on different domains, where KSS helps 
evaluate pain, range of motion, alignment, and 
stability16. In contrast, KOOS is well founded in assess-
ing pain, symptoms, everyday activities, how well a 
patient performs them, recreation and athletics, 
and general life quality after total knee arthroplas-
ty17. The two scoring systems are well established 
and are valuable in evaluating patients' functional 
outcomes, which is also reflected in our study due to 
the improvements of KSS and KOOS following TKA 
being much the same18.
 
What should not be avoided is the emphasis on the 
patient-reported outcomes such as degree of pain 
and life quality, which is a metric of the KOOS 
scoring system, while concurrently, the KSS focuses 
more on objective measures such as range of 
motion and stability19. This shows how the two 
scoring systems differ in their metrics. However, 
according to specific research, patient-reported 
outcomes might be more helpful than objective 
measures such as range of motion, stability, and so 
on20,21. On the contrary, another research focuses 
more on considering both domains to evaluate the 
effectiveness of TKA22, 23.

Our study also discovered high satisfaction among 
patients who underwent TKA. 89% of patients, after 

one year of surgery, were immensely grateful and 
satisfied with the surgery results. This has been 
highlighted in previous research regarding patients 
having a high degree of satisfaction, which has 
been validated by the findings of our study as well 24, 

25. It is important to remember that patient satisfac-
tion, a subjective metric in healthcare, may not 
always correlate with objective assessments of func-
tional outcomes, highlighting potential disparities in 
evaluation26.

Our research is based on limited parameters. Firstly, 
the sample size of 100 patients and the observation-
al nature of this study could limit our conclusions to 
only the chosen metrics. Secondly, further significant 
variables were not considered part of the study, 
such as body mass index, preoperative mental 
health, and other conditions that could substantially 
impact functional outcomes following TKA. Lastly, 
the functional results were evaluated only up to 12 
months after the surgery, which could be termed 
short-term outcomes only. 

CONCLUSION
At the end of our research, it was established that 
after TKA, both KSS and KOOS displayed noticeable 
improvements, with both systems being similar. 
Along with other methodologies, KSS and KOOS are 
beneficial for evaluating the functional outcomes of 
patients who have undergone total knee arthroplas-
ty. To assess the patient’s condition post-TKA, paying 
close attention to patient-reported outcomes and 
objective measurements is important. To further 
identify the potential long-term outcomes more 
closely, a longer follow-up time and a larger sample 
size are required to confirm our final results and the 
long-term efficacy of TKA. 
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INTRODUCTION
Pituitary adenomas (PA) are noncancerous tumors 
with a prevalence of 1 in 865 to 1 in 2,688 adults. 
These tumors can secrete excess hormones or exert 
pressure on surrounding structures resulting in varied 
clinical manifestations such as infertility, diabetes 
insipidus, and hypopituitarism¹. Pituitary tumor, while 
benign, can prevent the normal production of 
follicle-stimulating hormone (FSH) or luteinizing 
hormone (LH), leading to infertility. Patients with 
infertility are often diagnosed with 
hormone-secreting PAs, such as prolactinomas. 
Pituitary adenomas are 50% microadenomas, 
including 90% prolactinomas, and rarely extend 
beyond the sellar². Since pituitary microadenomas 
(PMs) were noted to be asymptomatic to a large 
extent, their timely diagnosis and follow-up with 
particular emphasis on functional PMs could be 
essential to avoid complications and could provide 
adequate therapeutic strategies, in case necessary, 
including medical, surgical, or radiological 
management3. Moreover, early detection was 
reported to help target hormonal treatments that 
could help improve fertility outcomes and lower 
long-term risk of endocrine dysfunctions. Proper 
monitoring was suggested to detect tumor growth 
or transformation requiring more aggressive 
treatment strategies4.

The development of no contrast MRI based on 
diffusion-weighted imaging and other T2 sequences 
may provide a better characterization of the lesion 
and may allow distinguishing between different 
types of tumors. They could make several clinical 
radiography SOPs less time-consuming and also 
increase the availability of imaging for patients that 
cannot undergo contrast-enhanced imaging 5. 
Rathke’s cysts, mostly occurring in the midline, and 
off-midline cysts (cystic microadenomas) could be 
included under those. Since these lesions could 
approach the resolution limit of MRI scanners, the 
diagnostic overlap was noted to be high. MRI of the 
pituitary was performed using both sagittal and 
coronal planes with thin sections (2–3 mm) and a 
small field of view focused on the pituitary gland6. 
Evaluation of solid microadenomas revealed them 
as areas of delayed contrast enhancement using 
T1-weighted imaging performed before and after 
administering gadolinium contrast. Nevertheless, 
pituitary adenomas could also be detected on T1- 
and T2-weighted coronal and sagittal images 

without contrast. It could reduce examination time 
and costs and could avoid possible adverse 
consequences from contrast agents, including 
nephrogenic systemic fibrosis (NSF)7,8. Non-contrast 
MRI outcomes can be effectively evaluated using a 
contingency table, which categorizes true positives, 
false positives, true negatives, and false negatives 
against the histopathological gold standard. 
Therefore, non-contrast MRI up to date is considered 
potentially a valuable alternative for patients who 
require repetitive imaging or who have 
contraindications to contrast agents9,10. The 
objective of this study was to determine the 
diagnostic precision of non-contrast magnetic 
resonance imaging in detecting pituitary 
microadenoma, taking the histopathology 
technique as the gold standard.
  
METHODS
This cross-sectional validation study was conducted 
in the Department of Radiology at Doctors Hospital, 
Lahore, following approval from the Institutional 
Review Board (IRB Approval No. IRB/18/2024/01). 
After study approval, the cross-sectional study 
duration was 02 months (October 2024 and 
November 2024), with a sample size of 121 study 
cases calculated at a confidence level (95%) by 
using OpenEpi software version 3.01. The data from 
the age (years) of study cases was normalized using 
SPSS version 25, and the confidence interval (95%) 
was calculated based on the mean and standard 
error of the normalized values. A non-probability, 
consecutive sampling technique was employed for 
participant selection.

The inclusion criteria consisted of patients with 
severe headaches and focal brain lesions on CT 
scan and who planned to undergo a biopsy for 
histopathology, the duration of symptoms >3 
months, and adult patients i.e. age range from 20-60 
years of either gender. The exclusion criteria 
consisted of patients with a history of radiotherapy, 
those with repeated pituitary surgery, and those with 
contraindications for MR imaging (stents, 
claustrophobia, metallic prosthesis, pacemakers). 
Informed written consent from each patient was 
taken. Age, gender, duration of symptoms and size 
of lesion were noted. Then in all patients, 
non-contrast pituitary MR imaging was done. 
Coronal and sagittal Turbo Spin Echo TSE T1 
weighted multipoint Dixon (mDixon) sequences of 

the sellar region, including sagittal T2 weighted thin 
section images, and axial T2WI or FLAIR of the brain 
was taken as the imaging protocol. Coronal T2WI 
thin section images were added or substituted for 
sagittal T2WI to evaluate the optic nerves, olfactory 
structures and hypothalamus, according to 
institutional protocols. Given the need for rapid 
exam, institutional preferences also determined the 
choice of imaging techniques such as the section 
thickness and whether 2D or 3D acquisition could be 
used.

Collected data was analyzed using SPSS software 
version 25.0. Data normality was assessed by the 
Shapiro-Wilk test. For continuous variables such as 
age, symptom duration and lesion size, descriptive 
statistics was calculated including mean and SD or 
median with IQR. For categorical variables, gender, 
whether or not pituitary microadenoma would be 

present in non-contrast MRI and histopathology, 
frequencies and percentages were determined. 
With histopathology as the gold standard, a 2×2 
contingency table was constructed to calculate the 
sensitivity, specificity, positive predictive value, 
negative predictive value and diagnostic accuracy 
of non-contrast MRI in diagnosing pituitary 
microadenomas. 

RESULTS
The study utilized 121 patients who have symptoms 
of severe headache and focal brain lesion under CT 
scan. The symptoms on each patient persisted not 
older than 3 months. The age range of patients lied 
from 20 to 60 years old, both male and female. The 
majority of the patients were 70 females (57.9%) and 
51 males (42.1%). The mean age of patients was 
40.74 ± 10.35 years. The statistical data of patients 
can be seen in (Table 1).

DISCUSSION
This study showed that non-contrast imaging 
demonstrated moderate sensitivity (37.25%), but 
high specificity (89.47%), suggesting although 
non-contrast MRI was good at ruling false positives, it 
could be improved at detecting true positives11. The 
PPV was 95.5% that showed that non-contrast MRI 
could be reliable when it came to finding the 
positive predictive values. The overall 45.5% 
diagnostic accuracy suggested great room for 
improvement12.  In particular, these findings 
demonstrated pros and cons of non-contrast MRI in 
diagnosing PM cases and the need for adjunctive 
diagnostic strategies.

Results of this study were consistent with other studies 
highlighting the usefulness and limitations of MRI for 
detection of PM. For example, one study described 
the efficacy of non-contrast MRI for pediatric 
pituitary endocrinopathies, in particular for its safety 
that was introduced by gadolinium-based contrast 
agents. According to this study non-contrast MRI 
could be used to detect specific types of pituitary 
tumors reliably without the need to expose patients 
to unnecessary interventions. Similarly, another study 
demonstrated the ability of thin section imaging to 
improve visualization of PM revealed in patients with 
Cushing disease where identification of tumor was 
notoriously problematic13.

Yet, one study suggested that dynamic contrast 
enhanced MRI provided superior sensitivity in the 
detection of PM as compared with other imaging 
modalities, including CT and ultrasound (US)14. The 
results of this study were consistent with the 
observations of another study that highlighted MRI’s 
limitations for differentiating PM from other cystic 
lesions where contrast enhancement was not 
available. Studies have highlighted its utility in 
identifying pituitary microadenomas in patients with 
endocrinopathies, emphasizing its safety and 
cost-effectiveness when compared to 
gadolinium-enhanced imaging. However, their 
study stressed that non-contrast MRI frequently 
underestimated tumor prevalence, especially in 
cases in which the adenoma was not clearly 
demarcated on radiological grounds 15,16. It has 
been demonstrated the role of non-contrast MRI in 
differentiating microadenomas from other 
parasellar abnormalities, noting similar challenges in 
sensitivity but robust specificity17. Despite promise, 
advanced imaging modalities (e.g. high resolution 
3T MRI) had not yet improved PM detection. 
Although one study pointed out that 3T MRI 
provided the increased spatial resolution and signal 
intensity to give much higher sensitivity than 
currently available 1.5T systems18.

This study suggested that non-contrast MRI missed 
significant number of cases, resulting in potential 

under diagnosis due to its low sensitivity19,20. That 
underscored the need for histopathological 
confirmation of suspected cases, especially in 
patients with clinical features directing towards 
pituitary dysfunction21. On the other hand, high 
specificity reduced the probability of false positives, 
optimizing resource utilization. It is particularly 
important when no or little access to advanced 
imaging technology is available or when contrast 
dyes are not suitable to use in clinical settings22,23.

Alternatively, non-contrast MRI have several 
advantages as well. It is cheap, safe, easy to 
perform and therefore should be included in the first 
line of diagnostic tool24. Moreover, the accuracy of 
diagnosis could be improved with integration of 
newer imaging techniques including MR 
spectroscopy or diffusion weighted imaging. These 
approaches offer additional metabolic and 
structural information from which the differential 
diagnosis between PM versus other sellar and 
parasellar lesions can be made25.
 
This study had small sample size, and although the 
study findings were valuable, they could not be 
generalized to larger, more diverse populations. 
Data from only one centre admitted to potential 
biases stemming from institutional imaging practices 
and patient demographics. These findings should be 
validated in future multicentre collaborations with 
larger cohorts to explore non-contrast MRI's 
diagnostic performance. With dynamic imaging 
techniques, higher field MRI systems and artificial 
intelligence-based post processing tools, it is 
possible to address the gap in sensitivity observed 
and to increase diagnostic yield.

CONCLUSION
This study emphasized on the viability of 
non-contrast MRI as a safe and cost-effective 
imaging modality for pituitary microadenomas in 
resource limit settings or for patients who could not 
tolerate contrast agents. Its high specificity was a 
plus point, but it had limited sensitivity that 
highlighted the need for confirming the results 
histopathologically and use of complementary 
diagnostic techniques. The future work should 
concentrate on finding the more optimized imaging 
protocols and integration of the technological 
advancements for the benefit of the patient and 
overall benefit of the diagnostic outcome.

LIST OF ABBREVIATIONS
PA-Pituitary Adenoma
PM-Pituitary Microadenoma
MRI-Magnetic Resonance Imaging
FSH-Follicle-Stimulating Hormone
LH-Luteinizing Hormone
CT-Computed Tomography
NSF-Nephrogenic Systemic Fibrosis

PPV-Positive Predictive Value
NPV-Negative Predictive Value
IQR-Interquartile Range
DWI- Diffusion-Weighted Imaging
FLAIR-Fluid-Attenuated Inversion Recovery

CONFLICT OF INTEREST
There is no conflict of interest.

ETHICAL APPROVAL
This cross-sectional validation study was conducted 
in the Department of Radiology at Doctors Hospital, 
Lahore, following approval from the Institutional 
Review Board (IRB Approval No. IRB/18/2024/01).

AUTHOR’S CONTRIBUTION
SS, TA: conceived the idea and designed the 
research work, PS, ZK: did data analysis, WA, GR: did 
the manuscript writing, EUH: did proof read and 
editing, and All authors agreed to be accountable 
for all aspects of research.

REFRENCES
1. Sabahi M, Yousefi O, Kehoe L, Sasannia S, Gerndt 
C, Adada B, et al. Correlation Between Pituitary 
Adenoma Surgery and Anxiety Disorder: Systematic 
Review and Meta-Analysis. World Neurosurgery. 
2024 Apr 30. doi:10.1016/j.wneu.2024.04.154
2. Papazoglou AS, Leite AR, Moysidis DV, Anastasiou 
V, Daios S, Borges-Canha M, et al. Serum prolactin 
levels and mortality in adults without prolactinoma: 
a meta-analysis. The Journal of Clinical 
Endocrinology & Metabolism. 2024 Feb 15:dgae087. 
doi:10.1210/clinem/dgae087
3. Cai Y, Liu S, Zhao X, Ren L, Liu X, Gang X, et al. 
Pathogenesis, clinical features, and treatment of 
plurihormonal pituitary adenoma. Frontiers in 
Neuroscience. 2024 Jan 8;17:1323883. 
doi:10.3389/fnins.2024.1323883
4. Shafiq I, Williams ZR, Vates GE. Advancement in 
perioperative management of pituitary 
adenomas—Current concepts and best practices. 
Journal of Neuroendocrinology. 2024 
Nov;36(11):e13427. doi:10.1111/jne.13427
5. Korbonits M, Blair JC, Boguslawska A, Ayuk J, 
Davies JH, Druce MR, et al. Consensus guideline for 
the diagnosis and management of pituitary 
adenomas in childhood and adolescence: Part 2, 
specific diseases. Nature Reviews Endocrinology. 
2024 May;20(5):290-309. 
doi:10.1038/s41574-024-00791-2
6. Yuen KC, Ghalib L, Buchfelder M, Hughes J, 
Langlois F, Molitch ME. Surveillance imaging 
strategies for pituitary adenomas: when, how 
frequent, and when to stop. Endocrine Practice. 
2024 Mar 1;30(3):282-91. doi:10.4158/EP-2023-0292
7. Starekova J, Pirasteh A, Reeder SB. Update on 
gadolinium-based contrast agent safety, from the 
AJR special series on contrast media. American 
Journal of Roentgenology. 2024 Sep 

18;223(3):e2330036. doi:10.2214/AJR.23.30099
8. Yao X, Hu J, Wang G, Lin X, Sun J, Dong G, et al. 
Deposition of gadolinium in the central and 
peripheral nervous systems and its effects on 
sensory, cognitive, and athletic implications after 
multiple injections of gadolinium-based contrast 
agents in rats. American Journal of Neuroradiology. 
2024 Aug 1;45(8):1153-61. doi:10.3174/ajnr.A7810
9. Guo T, Luan J, Gao J, Liu B, Shen T, Yu H, et al. 
Computer-aided diagnosis of pituitary 
microadenoma on dynamic contrast-enhanced 
MRI based on spatio-temporal features. Expert 
Systems with Applications. 2025 Jan 15;260:125414. 
doi:10.1016/j.eswa.2024.125414
10. Yunusa DM, Usman UA, Ibrahim A. Magnetic 
Resonance Imaging of Pituitary Microadenoma: A 
Case Series. Gombe Medical Journal. 2024 Aug 
12;1(1):30-3. doi: Not available
11. Mak D, Breidbart E, Mehta S, Kohn B. Surveying 
Current Practices in the Use of Gadolinium-Based 
Contrast Agents for Routine Brain Magnetic 
Resonance Imaging in the Evaluation of Isolated 
Growth Hormone Deficiency among US Pediatric 
Endocrinologists. Hormone Research in Paediatrics. 
2024 Sep 30:1-4. 
doi:10.1159/000541661/4292377/000541661
12. Zheng B, Zhao Z, Zheng P, Liu Q, Li S, Jiang X, et al. 
The current state of MRI-based radiomics in pituitary 
adenoma: promising but challenging. Frontiers in 
Endocrinology. 2024 Sep 20;15:1426781. doi: 
10.3389/fendo.2024.1426781
13. Battistella A, Tacelli M, Mapelli P, Schiavo Lena M, 
Andreasi V, Genova L, et al. Recent developments 
in the diagnosis of pancreatic neuroendocrine 
neoplasms. Expert Review of Gastroenterology & 
Hepatology. 2024 May 3;18(4-5):155-69. 
doi:10.1080/17474124.2024.2342837
14. Samardzija A, Selvaganesan K, Zhang HZ, Sun H, 
Sun C, Ha Y, et al. Low-Field, Low-Cost, Point-of-Care 
Magnetic Resonance Imaging. Annual Review of 
Biomedical Engineering. 2024 Jan 
11;26.doi:10.1146/annurev-bioeng-110122-022903
15. Zilka T, Benesova W. Radiomics of pituitary 
adenoma using computer vision: a review. Medical 
& Biological Engineering & Computing. 2024 Jul 
16:1-7. doi:10.1007/s11517-024-03163-3
16. Ujala B, Shabbir I, Fatima N. The mean relative 
signal intensity ratio (SIR) difference in patients 
undergoing dynamic contrast enhanced magnetic 
resonance imaging (DCE MRI) for diagnosis of 
pituitary microadenoma. The Professional Medical 
Journal. 2024 Feb 7;31(02):222-9. 
doi:10.29309/TPMJ/2024.31.02.7922
17. Dénes J, Korbonits M. The clinical aspects of 
pituitary tumour genetics. Endocrine. 2021 
Mar;71:663-74. doi:10.1007/s12020-021-02633-0
18. Benzon HT, Maus TP, Kang HR, Provenzano DA, 
Bhatia A, Diehn F, et al. The use of contrast agents in 
interventional pain procedures: a Multispecialty and 
multisociety practice Advisory on nephrogenic 

systemic fibrosis, gadolinium deposition in the brain, 
encephalopathy after unintentional intrathecal 
gadolinium injection, and hypersensitivity reactions. 
Anesthesia & Analgesia. 2021 Aug 1;133(2):535-52. 
doi: 10.1213/ANE.0000000000005443
19. Gadelha MR, Barbosa MA, Lamback EB, 
Wildemberg LE, Kasuki L, Ventura N. Pituitary MRI 
standard and advanced sequences: role in the 
diagnosis and characterization of pituitary 
adenomas. The Journal of Clinical Endocrinology & 
Metabolism. 2022 May 1;107(5):1431-40. doi: 
10.1210/clinem/dgab901
20. Castle-Kirszbaum M, Amukotuwa S, Fuller P, 
Goldschlager T, Gonzalvo A, Kam J, et al. MRI for 
cushing disease: A systematic review. American 
Journal of Neuroradiology. 2023 Mar 1;44(3):311-6. 
doi:10.3174/ajnr.A7789
21. Giardina G, Micko A, Bovenkamp D, Krause A, 
Placzek F, Papp L, et al. Morpho-molecular 
metabolic analysis and classification of human 
pituitary gland and adenoma biopsies based on 
multimodal optical imaging. Cancers. 2021 Jun 
29;13(13):3234. doi: 10.3390/cancers13133234

22. Barbosa MA, Pereira EG, da Mata Pereira PJ, 
Guasti AA, Andreiuolo F, Chimelli L, et al. 
Diffusion-weighted imaging does not seem to be a 
predictor of consistency in pituitary adenomas. 
Pituitary. 2024 Jan 25:1-0. 
doi:10.1007/s11102-023-01377-6
23. Pecoraro M, Messina E, Bicchetti M, Carnicelli G, 
Del Monte M, Iorio B, et al. The future direction of 
imaging in prostate cancer: MRI with or without 
contrast injection. Andrology. 2021 Sep;9(5):1429-43. 
doi: 10.1111/andr.13041
24. isenhut F, Schlaffer SM, Hock S, Heynold E, 
Kremenevski N, Bluemcke I, et al. Ultra-high-field 7 T 
magnetic resonance imaging including dynamic 
and static contrast-enhanced T1-weighted imaging 
improves detection of secreting pituitary 
microadenomas. Investigative Radiology. 2022 Sep 
1;57(9):567-74. doi: 10.1097/RLI.0000000000000872
25.  Gruppetta M. A current perspective of pituitary 
adenoma MRI characteristics: a review. Expert 
Review of Endocrinology & Metabolism. 2022 Nov 
2;17(6):499-511. doi: 10.1080/17446651.2022.2144230

Diagnostic Accuracy of Non-Contrast Magnetic Resonance Imaging in Diagnosing Pituitary Micro-Adenoma, Taking Histopathology as Gold Standard  

DISCUSSION
The study was planned to focus on comparing the 
effectiveness of the two scoring systems, namely the 
Knee Injury and Osteoarthritis Outcome Score 
(KOOS) and the Knee Society Score (KSS), regarding 
assessing functional outcomes after a total knee 
arthroplasty (TKA). The study’s findings proved that 
both scoring systems showed drastic improvements 
following TKA; however, the results for the two scores 
were very similar. These results helped define our 
study and corroborate previous research that 
demonstrated the usefulness of KOOS and KSS in 
identifying functional improvements in a patient 
after receiving total knee arthroplasty11, 12.TKA is 
performed chiefly to improve knee function and 
osteoarthritis (OA) and to reduce patients' pain. 
Based on the findings of our study, it can be 
deduced that the two scoring systems, when com-
pared preoperatively and postoperatively, showed 
improvement, essentially during the postoperative 
phases at 6 months and 12 months. The betterment 
in both scoring schemes shows the efficacy of TKA, 
which helps patients with osteoarthritis with pain 
relief and improves their function 13, 14.

There are different methodologies to identify and 
track the improvement of patients after TKA, out of 
which KSS and KOOS are two known scoring systems 
for evaluation15. Both scores determine improve-
ments based on different domains, where KSS helps 
evaluate pain, range of motion, alignment, and 
stability16. In contrast, KOOS is well founded in assess-
ing pain, symptoms, everyday activities, how well a 
patient performs them, recreation and athletics, 
and general life quality after total knee arthroplas-
ty17. The two scoring systems are well established 
and are valuable in evaluating patients' functional 
outcomes, which is also reflected in our study due to 
the improvements of KSS and KOOS following TKA 
being much the same18.
 
What should not be avoided is the emphasis on the 
patient-reported outcomes such as degree of pain 
and life quality, which is a metric of the KOOS 
scoring system, while concurrently, the KSS focuses 
more on objective measures such as range of 
motion and stability19. This shows how the two 
scoring systems differ in their metrics. However, 
according to specific research, patient-reported 
outcomes might be more helpful than objective 
measures such as range of motion, stability, and so 
on20,21. On the contrary, another research focuses 
more on considering both domains to evaluate the 
effectiveness of TKA22, 23.

Our study also discovered high satisfaction among 
patients who underwent TKA. 89% of patients, after 

one year of surgery, were immensely grateful and 
satisfied with the surgery results. This has been 
highlighted in previous research regarding patients 
having a high degree of satisfaction, which has 
been validated by the findings of our study as well 24, 

25. It is important to remember that patient satisfac-
tion, a subjective metric in healthcare, may not 
always correlate with objective assessments of func-
tional outcomes, highlighting potential disparities in 
evaluation26.

Our research is based on limited parameters. Firstly, 
the sample size of 100 patients and the observation-
al nature of this study could limit our conclusions to 
only the chosen metrics. Secondly, further significant 
variables were not considered part of the study, 
such as body mass index, preoperative mental 
health, and other conditions that could substantially 
impact functional outcomes following TKA. Lastly, 
the functional results were evaluated only up to 12 
months after the surgery, which could be termed 
short-term outcomes only. 

CONCLUSION
At the end of our research, it was established that 
after TKA, both KSS and KOOS displayed noticeable 
improvements, with both systems being similar. 
Along with other methodologies, KSS and KOOS are 
beneficial for evaluating the functional outcomes of 
patients who have undergone total knee arthroplas-
ty. To assess the patient’s condition post-TKA, paying 
close attention to patient-reported outcomes and 
objective measurements is important. To further 
identify the potential long-term outcomes more 
closely, a longer follow-up time and a larger sample 
size are required to confirm our final results and the 
long-term efficacy of TKA. 
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