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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
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



82 PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (01) DOI: https://doi.org/10.36283/ziun-pjmd 14-1/013

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).

INTRODUCTION
For treatment of severe knee Osteoarthritis Total 
Knee Arthroplasty has been established as the treat-
ment of choice. Total knee Arthroplasty has shown 
excellent improvement in functional outcomes and 
a dramatic decrease in knee joint pain for such a 
disabling disease1. For assessing and better under-
standing of functional outcomes of patients with 
TKA, an excellent, effective, and easy-to-under-
stand assessment tool needs to be used.

The Knee Society Score (KSS) is used most frequently 
for the pre-and post-operative comparison of 
patients undergoing total knee arthroplasty (TKA), 
out of the various implements that have been estab-
lished. KSS became a widely accepted practical 
assessment apparatus ever since its establishment in 
19892. It aids in the interpretation of the range of 
motion and function of the knee joint, and whether 
or not there is an improvement in the discomfort a 
patient experiences before and after TKA3. The Knee 
Injury and Osteoarthritis Outcome Score (KOOS), 
although developed a few years later than the KSS, 
has also provided its fair share to this objective and 
is being used, if not equally, then almost as frequent-
ly as KSS. The KOOS was built in 1995, aiming to focus 
on the subjective outlook of patients regarding how 
well their quality of life is and how adequately they 
can perform their daily activities after undergoing 
TKA4.
 
It has turned into an endless loop of contradictory 
conclusions as to which of the two scoring systems is 
a better method for shedding brighter light on pre- 
and post-TKA functionality. Researchers still face 
confusion as to which method is superior; the KSS 
with its primary focus on objective data including 
severity of pain and joint function, or the KOOS 
providing a more subjective perspective of the life 
quality of the patient5.

The efficacy of KSS and KOOS to evaluate function-
ality before and after TKA was tested by holding 
research that aimed chiefly to compare the results 
of both scoring systems6. A great deal of outcome 
measures, for example, functional tests and radio-
logical analysis, have been constructed in previous 
literature. Out of these various measures, KSS and 
KOOS are the most renowned. Even though both 
the scoring systems aim to analyse the functional 
results following TKA, KSS and KOOS emphasize 
non-identical areas of assessment.
 
KSS was established by the Knee Society as a clinical 
gauging system for the computation of knee func-
tion following total knee arthroplasty7. Consisting of 
a questionnaire for both patient and doctor, the 
assessment stratagem makes up the entirety of the 
Knee Society Score (KSS). The questionnaire is further 
divided into a clinical grading system that analyses 

the individual’s range of motion, alignment, and 
stability, followed by a more subjective aspect, 
exploring topics like the severity of pain, function, 
and activities of daily life8. Due to its reliability in 
evaluating the aftermath of total knee arthroplasty 
(TKA), the KSS is frequently used worldwide5. Howev-
er, the KOOS scoring system was built in such a way 
that it focuses on a vast range of patient-reported 
consequences of TKA, including activities of every-
day living, athletic endeavours, pain, and general 
life quality9.

Various researches have demonstrated the legiti-
macy of KOOS. There remains an everlasting dispute 
over the competing productiveness of KSS and 
KOOS as analysing implements for functional results 
following TKA. While some experiments indicate that 
KOOS is the more reliable method for collecting 
patient-reported outcomes and everyday activities, 
others have suggested KSS to be the better and 
more responsive tool to compute the changes in a 
patient’s pain and function5. Not too long ago, a 
study pursued an investigation between the two 
scoring systems and how well they perform in 
estimating the functional results surrounding TKA10. 

METHODS
This Prospective, Observational, single-centre study 
included 100 consecutive patients who had under-
gone Primary TKA for Knee O.A. at Dr. Ziauddin 
Hospital, Clifton Campus, Karachi, from January 
2018 to December 2021.
 
The inclusion criteria included all patients who were 
diagnosed with either primary knee osteoarthritis or 
post-traumatic osteoarthritis and aged 45 years. 
Patients with a history of revision surgery and re-do 
TKA, Knee Arthroscopy, active infection of all kinds, 
knee or hip osteomyelitis, Tumour, Rheumatoid 
arthritis or Ankylosing spondylitis, and patients with 
gross cognitive or neurological impairment were all 
excluded from the study

All patients were asked to give informed and written 
consent to allow full access to medical history and 
demographic details from the hospital’s medical 
records. The Functional outcomes of all patients 
were assessed using the KSS and the KOOS measur-
ing tools both at pre-op, 6 months & then 12 months 
post-op of their TKA, and all the scores were calcu-
lated, which were filled by the patients themselves 
at the mentioned period.  The components of KOOS 
are patients’ symptoms, pain, activity of daily living, 
sports & recreation function, and knee-related quali-
ty of life whereas KSS focuses on pain symptoms, 
alignment and stability of the knee, and the range 
of motion. The use and benefit of both KSS and 
KOOS in TKA have been discussed and recommend-
ed in many clinical studies, as excellent tools for 
assessing functional outcomes and hence in our 

paper, we tried to assess the effectiveness of these 
functional tools in the Pakistani population.
 
The patients’ characteristics, surgical specifics, and 
final scores were the descriptive variables, whereas 
frequency and percentages as Categorical 
variables and mean ± standard deviation were used 
to express continuous variables. Paired t-tests were 
used to compare the KSS and KOOS scores preoper-
atively and 6 months and 12 months postoperative-
ly. Independent t-tests were used to compare the 
scores of the groups. The results were calculated 
using IBM SPSS Statistics version 24 and the threshold 
for statistical significance was a p-value of <0.05.

All participants gave written consent before their 
involvement in the study. The study centre’s Institu-
tional Review Board (IRB) approved the study, which 
was conducted in adherence with the ethical 
guidelines of the Declaration of Helsinki. 

RESULTS
The assessment for the Knee Society Score (KSS) and 
the Knee Injury and Osteoarthritis Outcome Score 
(KOOS) was carried out before surgery as well as 6- 
and 12-months post-surgery on 100 patients who 
went through total knee arthroplasty (TKA). The 
average age for the focus group was 65.2 ± 7.6 
years, of which 53% were female.

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).

INTRODUCTION
For treatment of severe knee Osteoarthritis Total 
Knee Arthroplasty has been established as the treat-
ment of choice. Total knee Arthroplasty has shown 
excellent improvement in functional outcomes and 
a dramatic decrease in knee joint pain for such a 
disabling disease1. For assessing and better under-
standing of functional outcomes of patients with 
TKA, an excellent, effective, and easy-to-under-
stand assessment tool needs to be used.

The Knee Society Score (KSS) is used most frequently 
for the pre-and post-operative comparison of 
patients undergoing total knee arthroplasty (TKA), 
out of the various implements that have been estab-
lished. KSS became a widely accepted practical 
assessment apparatus ever since its establishment in 
19892. It aids in the interpretation of the range of 
motion and function of the knee joint, and whether 
or not there is an improvement in the discomfort a 
patient experiences before and after TKA3. The Knee 
Injury and Osteoarthritis Outcome Score (KOOS), 
although developed a few years later than the KSS, 
has also provided its fair share to this objective and 
is being used, if not equally, then almost as frequent-
ly as KSS. The KOOS was built in 1995, aiming to focus 
on the subjective outlook of patients regarding how 
well their quality of life is and how adequately they 
can perform their daily activities after undergoing 
TKA4.
 
It has turned into an endless loop of contradictory 
conclusions as to which of the two scoring systems is 
a better method for shedding brighter light on pre- 
and post-TKA functionality. Researchers still face 
confusion as to which method is superior; the KSS 
with its primary focus on objective data including 
severity of pain and joint function, or the KOOS 
providing a more subjective perspective of the life 
quality of the patient5.

The efficacy of KSS and KOOS to evaluate function-
ality before and after TKA was tested by holding 
research that aimed chiefly to compare the results 
of both scoring systems6. A great deal of outcome 
measures, for example, functional tests and radio-
logical analysis, have been constructed in previous 
literature. Out of these various measures, KSS and 
KOOS are the most renowned. Even though both 
the scoring systems aim to analyse the functional 
results following TKA, KSS and KOOS emphasize 
non-identical areas of assessment.
 
KSS was established by the Knee Society as a clinical 
gauging system for the computation of knee func-
tion following total knee arthroplasty7. Consisting of 
a questionnaire for both patient and doctor, the 
assessment stratagem makes up the entirety of the 
Knee Society Score (KSS). The questionnaire is further 
divided into a clinical grading system that analyses 

the individual’s range of motion, alignment, and 
stability, followed by a more subjective aspect, 
exploring topics like the severity of pain, function, 
and activities of daily life8. Due to its reliability in 
evaluating the aftermath of total knee arthroplasty 
(TKA), the KSS is frequently used worldwide5. Howev-
er, the KOOS scoring system was built in such a way 
that it focuses on a vast range of patient-reported 
consequences of TKA, including activities of every-
day living, athletic endeavours, pain, and general 
life quality9.

Various researches have demonstrated the legiti-
macy of KOOS. There remains an everlasting dispute 
over the competing productiveness of KSS and 
KOOS as analysing implements for functional results 
following TKA. While some experiments indicate that 
KOOS is the more reliable method for collecting 
patient-reported outcomes and everyday activities, 
others have suggested KSS to be the better and 
more responsive tool to compute the changes in a 
patient’s pain and function5. Not too long ago, a 
study pursued an investigation between the two 
scoring systems and how well they perform in 
estimating the functional results surrounding TKA10. 

METHODS
This Prospective, Observational, single-centre study 
included 100 consecutive patients who had under-
gone Primary TKA for Knee O.A. at Dr. Ziauddin 
Hospital, Clifton Campus, Karachi, from January 
2018 to December 2021.
 
The inclusion criteria included all patients who were 
diagnosed with either primary knee osteoarthritis or 
post-traumatic osteoarthritis and aged 45 years. 
Patients with a history of revision surgery and re-do 
TKA, Knee Arthroscopy, active infection of all kinds, 
knee or hip osteomyelitis, Tumour, Rheumatoid 
arthritis or Ankylosing spondylitis, and patients with 
gross cognitive or neurological impairment were all 
excluded from the study

All patients were asked to give informed and written 
consent to allow full access to medical history and 
demographic details from the hospital’s medical 
records. The Functional outcomes of all patients 
were assessed using the KSS and the KOOS measur-
ing tools both at pre-op, 6 months & then 12 months 
post-op of their TKA, and all the scores were calcu-
lated, which were filled by the patients themselves 
at the mentioned period.  The components of KOOS 
are patients’ symptoms, pain, activity of daily living, 
sports & recreation function, and knee-related quali-
ty of life whereas KSS focuses on pain symptoms, 
alignment and stability of the knee, and the range 
of motion. The use and benefit of both KSS and 
KOOS in TKA have been discussed and recommend-
ed in many clinical studies, as excellent tools for 
assessing functional outcomes and hence in our 

paper, we tried to assess the effectiveness of these 
functional tools in the Pakistani population.
 
The patients’ characteristics, surgical specifics, and 
final scores were the descriptive variables, whereas 
frequency and percentages as Categorical 
variables and mean ± standard deviation were used 
to express continuous variables. Paired t-tests were 
used to compare the KSS and KOOS scores preoper-
atively and 6 months and 12 months postoperative-
ly. Independent t-tests were used to compare the 
scores of the groups. The results were calculated 
using IBM SPSS Statistics version 24 and the threshold 
for statistical significance was a p-value of <0.05.

All participants gave written consent before their 
involvement in the study. The study centre’s Institu-
tional Review Board (IRB) approved the study, which 
was conducted in adherence with the ethical 
guidelines of the Declaration of Helsinki. 

RESULTS
The assessment for the Knee Society Score (KSS) and 
the Knee Injury and Osteoarthritis Outcome Score 
(KOOS) was carried out before surgery as well as 6- 
and 12-months post-surgery on 100 patients who 
went through total knee arthroplasty (TKA). The 
average age for the focus group was 65.2 ± 7.6 
years, of which 53% were female.

Table 1: Baseline Characteristics of the Patients 
Characteristics Value 

Age (years) 65.2 ± 7.6 
Gender (female) 53% 

Body Mass Index (kg/m ) 30.5 ± 3.8 
Preoperative KSS score 45.6 ± 11.8 

Preoperative KOOS score 41.7 ± 10.2 

Table 1 displays the focus group's preoperative KSS and KOOS scores and average age, gender, and body 
mass index (BMI).  

Time KSS Score KOOS Score 
Preoperative 45.6 +/- 11.8 41.7 +/- 10.2 
6 months 79.3 +/- 10.7 77.6 +/- 10.7 
12 months 81.2 +/- 9.1 81.4 +/- 9.5 

Table 2: Mean Scores of KSS and KOOS at Preoperative, 6 months, and 12 months Postoperative 

Table 2 displays the mean KSS and KOOS scores at preoperative, 6-month, and 12-month postoperative 
periods. Both scoring systems showed substantial improvement between the time durations in question 
(p<0.001).  

Table 3: Comparison of KSS and KOOS Scores at 6 months Postoperative 
Domain KSS Score KOOS Score 
Pain 86.5 ± 11.6 81.2 ± 16.1 
Symptoms 88.4 ± 11.7 83.2 ± 14.4 
The activity of daily living 84.6 ± 11.5 79.1 ± 13.8 
Sport and recreation 65.3 ± 16.8 64.2 ± 18.4 
Quality of Life 59.4 ± 15.4 60.8 ± 15.7 

Table 3 compares the KSS and KOOS scores 6 months after surgery. Each aspect showed a statistically 
noteworthy difference between the KSS and KOOS scores, excluding the domain of life quality (p-
value<0.002). 

Domain KSS Score KOOS Score 
Pain 87.8 +/- 10.6 86.7 +/- 10.8 
Symptoms 89.2 +/- 10.2 88.1 +/- 11.2 
The activity of Daily Living 85.6 +/- 9.9 84.8 +/- 11.5 
Sports & Recreation 69.7 +/- 14.1 67. 5 +/- 12.4 

Table 4: Comparison of KSS and KOOS Scores At 12 months Postoperative 

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).

Table 4 displays the KSS and KOOS scores at 12 months postoperatively, which were found to be nearly alike. 
The difference was relatively statistically negligible (p-value 0.07).

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
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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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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