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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.

The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.

Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.

The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.

LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.
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Evaluation of C-Reactive Protein and High 
Resolution Computed Tomography Scan Score to 
Initiate Early Steroid Therapy in Patients with 
COVID-19 Infection

ABSTRACT

Background: The severity of COVID pneumonia depends on the degree of lung parenchyma 
inflammation. This study aimed to identify prognostic factors for COVID-19 and examines the 
relationship between CRP levels and computed tomography Severity Scores (CTSS).

Methods: An observational study was conducted at Dr. Ziauddin Hospital, Clifton campus, Karachi, 
Pakistan, from June to November 2021. Purposive sampling enrolled 209 patients, aged 18 years and 
older, PCR-confirmed cases, requiring both hospitalization and HRCT. Age, sex, admission CRP, 
symptom duration, disease severity at presentation, CTSS, length of hospital stays, and outcomes 
(death or discharge) were captured. STATA-12 was used for analysis. Chi-square assessed 
categorical variables' association with outcomes. Pearson/Spearman-rank test evaluated the 
correlation between CRP and CTSS. Binary logistic regression identified significant prognostic factors, 
and linear regression determined the association coefficient between CTSS and CRP (3.00; p=0.00). 
The coefficient established CRP cutoff for Moderate disease starting >= 27mg/L to initiate steroid 
therapy.

Results: Disease severity on presentation (p < 0.001), HRCT score (p < 0.001), hospital stay length (p = 
0.002), prior illness duration (p = 0.011), and elevated CRP levels (p = 0.012) were associated with 
outcomes. A Spearman’s rho of 0.336 indicated a positive correlation between HRCT and CRP 
levels. Logistic regression showed CRP (OR=1.0051, p=0.003) and CT-severity-score (OR=2.1155, 
p=0.002) as significant. Linear regression yielded a coefficient of 3.0094 (p < 0.001) for CTSS and CRP 
levels. The transition from mild to moderate disease occurred at a CRP level of establishing ≥27 mg/L.

Conclusion: A CRP cutoff of 27 mg/L can guide early steroid therapy to prevent disease progression 
and monitor therapeutic response.
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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.

The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.

Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.

The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.

LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.
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INTRODUCTION
The COVID-19 pandemic caused severe mortality 
and morbidity worldwide. The clinical presentation 
of COVID-19 includes fever (98%), cough (76%), 
dyspnea (55%), myalgia or weakness (44%), sore 
throat (29%), headache (8%), hemoptysis (5%), and 
loose stools (3%) and with various neurological 
symptoms1. Many biochemical markers are 
believed to be predictive for disease severity and 
progression. C-reactive protein (CRP) is a strong 
acute-phase reactant protein involved in the 
pro-inflammatory cycle by activating cytokines in 
the body2. A cytokine storm is a severe 
immune-pathological feature of COVID-19 
infection. The virus rapidly multiplies in the 
endothelium, with mass production of 
pro-inflammatory chemokines and cytokines. 
potentially leading to acute respiratory distress 
syndrome (ARDS) and multiple organ failure3.

Initially, RT-PCR was the most common diagnostic 
tool for confirming COVID-19 infection4. Acute 
respiratory distress is the most common form of lung 
injury in COVID-19 infections, typically presenting in 
30% of cases5. High-resolution chest computed 
tomography (HRCT) plays a key role in evaluating 
the extent of lung injury, often detecting 
abnormalities even in asymptomatic patients. 
Studies have shown that the sensitivity of HRCT in 
diagnosing COVID-19 pneumonia ranges from 
75-97%, although its specificity is only 25%6. Common 
HRCT findings include ground-glass opacity and 
lung consolidation, with lesions often peripherally 
and basally located7.

It has been noticed that the higher the CRP 
elevation in COVID-19 infection, the greater the 
lung involvement and the higher the oxygen 
demand. Establishing an association between CRP 
levels and HRCT scores in COVID-19 could help 
categorize disease severity and predict worsening 
based on CRP alone. To the best of our knowledge, 
no study has been conducted in our population to 
measure the association between CRP levels and 
HRCT disease scores.

The purpose of this study was to identify prognostic 
factors and evaluate the correlation between CRP 
levels and CTSS. If a correlation is found, the next 
step is to determine the CRP cutoff level that 
predicts the appearance of infiltrates on HRCT. If an 

association is proven, CRP values can be used as a 
surrogate marker for CT severity, allowing for the 
early initiation of steroid therapy in the course of the 
disease .

METHODS
An observational study was carried out at Dr. 
Ziauddin Hospital, Clifton Campus, Karachi, after 
approval from the ethical approval committee 
under the Ref:4650122NIMED. The study population 
is all those patients age 18 years or above 
diagnosed case of COVID pneumonia on basis of 
COVID PCR with radiological findings on HRCT 
compatible with COVID-19 Infection who are PCR 
confirmed cases of COVID-19 infection and have CT 
proven infiltrates involving the lung parenchyma 
during a period of 6 Months from June 2021 to Nov 
2021. Baseline data were collected from medical 
records and included age, sex, CRP level at 
presentation, duration of presenting symptoms, 
length of hospital stay, COVID-19 PCR status, CT 
severity score, disease category at presentation, 
and outcome (death or discharge).

The diagnostic criteria for COVID-19 are 
multifaceted and based on clinical symptoms, 
laboratory confirmation, disease severity, and 
radiological findings4. Clinically, patients suspected 
of having COVID-19 typically present with symptoms 
such as fever, cough, dyspnea, and loss or alteration 
of the sense of taste or smell. Laboratory 
confirmation is primarily achieved through a positive 
reverse transcription polymerase chain reaction 
(RT-PCR) test, which remains the gold standard for 
diagnosing SARS-CoV-2 infection4. Disease severity is 
classified following the criteria proposed13 where 
mild cases are characterized by minor clinical 
symptoms without evidence of pneumonia on lung 
CT scans. Moderate cases present with fever and 
cough, accompanied by radiological signs of 
pneumonia. Severe cases involve respiratory 
distress, defined by a respiratory rate exceeding 30 
breaths per minute, resting oxygen saturation 
(O2Sat) at or below 93%, and/or a PaO2/FiO2 ratio of 
300 mmHg or less. Radiological assessment plays a 
crucial role in both the diagnosis and evaluation of 
disease progression. Chest CT scans often reveal 
bilateral, peripheral airspace opacities—commonly 
in the form of ground-glass opacities—most 
prominently in the lower lung zones. The CT Severity 
Score (CTSS), derived from high-resolution CT (HRCT) 

images, quantifies lung involvement by evaluating 
20 defined lung regions (from 18 anatomical 
segments) and assigning scores from 0 to 2 based 
on the degree of parenchymal involvement. The 
cumulative score ranges from 0 to 40. CT 
evaluations are independently conducted by a 
senior radiologist with over a decade of experience, 
who remains blinded to the clinical diagnosis to 
ensure unbiased assessment. This comprehensive 
diagnostic framework facilitates the accurate 
identification and categorization of COVID-19 
cases13.

The grading of the CT Severity Score (CTSS) is 
essential for categorizing the extent of pulmonary 
involvement in COVID-19 patients. According to the 
established criteria, a CTSS of ≤8 indicates mild 
disease, a score between 9 and 15 signifies 
moderate disease, and a score of ≥16 is indicative of 
severe disease13. All thin-section CT images were 
meticulously evaluated using window width and 
level settings of 1000 to 2000 Hounsfield Units (HU) 
and -700 to -500 HU, respectively, to accurately 
assess the lung parenchyma. High-resolution CT 
(HRCT) scans were performed using a 16-detector 
CT scanner (Emotion; Siemens). During the imaging 
procedure, patients were placed in a supine 
position, and scans were obtained during a single 
inspiratory breath-hold, encompassing the entire 
lung field from apex to costophrenic angle. The CT 
scan parameters included an X-ray tube voltage of 
120 kVp, tube current of 350 mAs, a rotation time of 
0.5 seconds, pitch of 1.0, section thickness and 
intersection space both set at 5 mm, with additional 
image reconstruction performed using a sharp 
convolution kernel to generate slices with a 

thickness of 1.5 mm. All images were managed and 
reviewed using the standard clinical picture 
archiving system, Clear Canvas. For the study, the 
sample size was calculated using the “Correlation 
Sample Size Calculator”, with an alpha level of 0.05, 
statistical power of 80%, and a minimum expected 
correlation coefficient of 0.2, chosen conservatively 
to avoid missing weaker associations. Based on 
these parameters, the required sample size was 
determined to be 194. To account for a potential 
10% attrition rate, the final sample size was 
increased to 214 participants10,11,22.

For statistical analysis, continuous variables were 
summarized using either mean and standard 
deviation, depending on their distribution. 
Categorical variables were presented as 
frequencies and displayed in tabular form. 
Association between categorical variables and the 
outcome variable was assessed using the 
Chi-square test. The correlation between CRP and 
CT severity scores (CTSS) was evaluated using either 
the Pearson or Spearman rank tests, depending on 
the distribution as assessed by the Shapiro-Wilk test. If 
either variable was not normally distributed, the 
Spearman rank test was employed. Binary logistic 
regression was utilized to identify significant 
prognostic factors and calculate Odds Ratios. 
Linear regression determined the coefficient of 
association between CT severity score and CRP 
value. This coefficient was used to derive CRP 
thresholds for disease categories (mild, moderate, 
and severe) based on CT scoring. A two-sided 
p-value of <0.05 was considered statistically 
significant. All analyses were conducted using STATA 
version 12.
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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.

The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.

Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.

The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.

LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.
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INTRODUCTION
The COVID-19 pandemic caused severe mortality 
and morbidity worldwide. The clinical presentation 
of COVID-19 includes fever (98%), cough (76%), 
dyspnea (55%), myalgia or weakness (44%), sore 
throat (29%), headache (8%), hemoptysis (5%), and 
loose stools (3%) and with various neurological 
symptoms1. Many biochemical markers are 
believed to be predictive for disease severity and 
progression. C-reactive protein (CRP) is a strong 
acute-phase reactant protein involved in the 
pro-inflammatory cycle by activating cytokines in 
the body2. A cytokine storm is a severe 
immune-pathological feature of COVID-19 
infection. The virus rapidly multiplies in the 
endothelium, with mass production of 
pro-inflammatory chemokines and cytokines. 
potentially leading to acute respiratory distress 
syndrome (ARDS) and multiple organ failure3.

Initially, RT-PCR was the most common diagnostic 
tool for confirming COVID-19 infection4. Acute 
respiratory distress is the most common form of lung 
injury in COVID-19 infections, typically presenting in 
30% of cases5. High-resolution chest computed 
tomography (HRCT) plays a key role in evaluating 
the extent of lung injury, often detecting 
abnormalities even in asymptomatic patients. 
Studies have shown that the sensitivity of HRCT in 
diagnosing COVID-19 pneumonia ranges from 
75-97%, although its specificity is only 25%6. Common 
HRCT findings include ground-glass opacity and 
lung consolidation, with lesions often peripherally 
and basally located7.

It has been noticed that the higher the CRP 
elevation in COVID-19 infection, the greater the 
lung involvement and the higher the oxygen 
demand. Establishing an association between CRP 
levels and HRCT scores in COVID-19 could help 
categorize disease severity and predict worsening 
based on CRP alone. To the best of our knowledge, 
no study has been conducted in our population to 
measure the association between CRP levels and 
HRCT disease scores.

The purpose of this study was to identify prognostic 
factors and evaluate the correlation between CRP 
levels and CTSS. If a correlation is found, the next 
step is to determine the CRP cutoff level that 
predicts the appearance of infiltrates on HRCT. If an 

association is proven, CRP values can be used as a 
surrogate marker for CT severity, allowing for the 
early initiation of steroid therapy in the course of the 
disease .

METHODS
An observational study was carried out at Dr. 
Ziauddin Hospital, Clifton Campus, Karachi, after 
approval from the ethical approval committee 
under the Ref:4650122NIMED. The study population 
is all those patients age 18 years or above 
diagnosed case of COVID pneumonia on basis of 
COVID PCR with radiological findings on HRCT 
compatible with COVID-19 Infection who are PCR 
confirmed cases of COVID-19 infection and have CT 
proven infiltrates involving the lung parenchyma 
during a period of 6 Months from June 2021 to Nov 
2021. Baseline data were collected from medical 
records and included age, sex, CRP level at 
presentation, duration of presenting symptoms, 
length of hospital stay, COVID-19 PCR status, CT 
severity score, disease category at presentation, 
and outcome (death or discharge).

The diagnostic criteria for COVID-19 are 
multifaceted and based on clinical symptoms, 
laboratory confirmation, disease severity, and 
radiological findings4. Clinically, patients suspected 
of having COVID-19 typically present with symptoms 
such as fever, cough, dyspnea, and loss or alteration 
of the sense of taste or smell. Laboratory 
confirmation is primarily achieved through a positive 
reverse transcription polymerase chain reaction 
(RT-PCR) test, which remains the gold standard for 
diagnosing SARS-CoV-2 infection4. Disease severity is 
classified following the criteria proposed13 where 
mild cases are characterized by minor clinical 
symptoms without evidence of pneumonia on lung 
CT scans. Moderate cases present with fever and 
cough, accompanied by radiological signs of 
pneumonia. Severe cases involve respiratory 
distress, defined by a respiratory rate exceeding 30 
breaths per minute, resting oxygen saturation 
(O2Sat) at or below 93%, and/or a PaO2/FiO2 ratio of 
300 mmHg or less. Radiological assessment plays a 
crucial role in both the diagnosis and evaluation of 
disease progression. Chest CT scans often reveal 
bilateral, peripheral airspace opacities—commonly 
in the form of ground-glass opacities—most 
prominently in the lower lung zones. The CT Severity 
Score (CTSS), derived from high-resolution CT (HRCT) 

images, quantifies lung involvement by evaluating 
20 defined lung regions (from 18 anatomical 
segments) and assigning scores from 0 to 2 based 
on the degree of parenchymal involvement. The 
cumulative score ranges from 0 to 40. CT 
evaluations are independently conducted by a 
senior radiologist with over a decade of experience, 
who remains blinded to the clinical diagnosis to 
ensure unbiased assessment. This comprehensive 
diagnostic framework facilitates the accurate 
identification and categorization of COVID-19 
cases13.

The grading of the CT Severity Score (CTSS) is 
essential for categorizing the extent of pulmonary 
involvement in COVID-19 patients. According to the 
established criteria, a CTSS of ≤8 indicates mild 
disease, a score between 9 and 15 signifies 
moderate disease, and a score of ≥16 is indicative of 
severe disease13. All thin-section CT images were 
meticulously evaluated using window width and 
level settings of 1000 to 2000 Hounsfield Units (HU) 
and -700 to -500 HU, respectively, to accurately 
assess the lung parenchyma. High-resolution CT 
(HRCT) scans were performed using a 16-detector 
CT scanner (Emotion; Siemens). During the imaging 
procedure, patients were placed in a supine 
position, and scans were obtained during a single 
inspiratory breath-hold, encompassing the entire 
lung field from apex to costophrenic angle. The CT 
scan parameters included an X-ray tube voltage of 
120 kVp, tube current of 350 mAs, a rotation time of 
0.5 seconds, pitch of 1.0, section thickness and 
intersection space both set at 5 mm, with additional 
image reconstruction performed using a sharp 
convolution kernel to generate slices with a 

thickness of 1.5 mm. All images were managed and 
reviewed using the standard clinical picture 
archiving system, Clear Canvas. For the study, the 
sample size was calculated using the “Correlation 
Sample Size Calculator”, with an alpha level of 0.05, 
statistical power of 80%, and a minimum expected 
correlation coefficient of 0.2, chosen conservatively 
to avoid missing weaker associations. Based on 
these parameters, the required sample size was 
determined to be 194. To account for a potential 
10% attrition rate, the final sample size was 
increased to 214 participants10,11,22.

For statistical analysis, continuous variables were 
summarized using either mean and standard 
deviation, depending on their distribution. 
Categorical variables were presented as 
frequencies and displayed in tabular form. 
Association between categorical variables and the 
outcome variable was assessed using the 
Chi-square test. The correlation between CRP and 
CT severity scores (CTSS) was evaluated using either 
the Pearson or Spearman rank tests, depending on 
the distribution as assessed by the Shapiro-Wilk test. If 
either variable was not normally distributed, the 
Spearman rank test was employed. Binary logistic 
regression was utilized to identify significant 
prognostic factors and calculate Odds Ratios. 
Linear regression determined the coefficient of 
association between CT severity score and CRP 
value. This coefficient was used to derive CRP 
thresholds for disease categories (mild, moderate, 
and severe) based on CT scoring. A two-sided 
p-value of <0.05 was considered statistically 
significant. All analyses were conducted using STATA 
version 12.

Continuous Variable Mean Std. Deviation Minimum Maximum 

Age (years) 60.2 14.88 8 91 
C-Reactive Protein (CRP) (mg/L) 143.46 99.27 0.5 542 
Duration of Symptoms (days) 7.8 4.4 1 22 
Length of Hospital Stay (days) 9.44 8.70 1 75 
CT Severity Score (CTSS) 23.27 8.59 0 38 

RESULTS 

Table 1a: Summary of Continuous Variables 

This table summarizes the characteristics of both continuous and categorical variables of the study 
population with mean, standard deviations, minimum and maximum values for continuous and proportions 
for categorical variables, respectively.  This data provides insights into patient demographics, disease 
severity, and clinical outcomes. Table 1a summarizes patient data, with an average age of 60.2 years and 
CRP levels of 143.46 mg/L. Symptoms lasted an average of 7.8 days, and the mean hospital stay was 9.44 
days. The average CT severity score was 23.27. Most patients were male (73.2%), and 70.8% were discharged, 
while 29.2% died. Disease severity was mostly "Severe" (59.3%), with a smaller proportion in "Mild" (14.4%) and 
"Moderate" (15.8%). Most patients had a hospital stay of 1-10 days (70.8%), and 42% had symptoms lasting 6-
10 days. 

Evaluation of C-Reactive Protein and High Resolution Computed Tomography Scan Score to Initiate Early Steroid Therapy in Patients with
COVID-19 Infection  
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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.
 
The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.
 
Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.
 
The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.
 
LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.
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Categorical Variables Frequency (%) 

Gender 
Male 153 (73.2%) 
Female 56 (26.8%) 
Outcome 
Discharge 148 (70.8%) 
Death 61 (29.2%) 
Clinical Disease Category 
Mild 30 (14.4%) 
Moderate 33 (15.8%) 
Severe 124 (59.3%) 
Critical 22 (10.5%) 
CT Severity Score Category 
Mild (0–8) 18 (8.5%) 
Moderate (9–15) 20 (9.4%) 
Severe ( 16) 171 (81.7%) 
Length of Hospital Stay (categorized) 
1–10 days 148 (70.8%) 

11–20 days  38 (18.2%) 
21–30 days  19 (9.1%) 
31 days 4 (1.9%) 

Duration of Illness (categorized) 
1–5 days 67 (32.0%) 
6–10 days 88 (42.0%) 
11–15 days 48 (23.0%) 
16–20 days 4 (1.9%) 

Table 1b: Summary of Categorical Variables 

The Table 1b presents a descriptive analysis of patient outcomes (discharge or death) based on variables 
such as sex, clinical disease category, CT severity score, length of hospital stays, and duration of illness. There 
was no significant difference in outcomes based on sex (p = 0.96). A significant association was found 
between disease severity and outcomes (p = 0.002), with more deaths in the "Severe" category. CT severity 
score showed no significant relationship with outcomes (p = 0.206). Length of hospital stay significantly 
influenced outcomes (p = 0.002), with shorter stays resulting in more discharges. Duration of illness also 
showed a significant association (p = 0.011), with patients experiencing 6-10 days of symptoms having more 
deaths. 

Study Variable Discharge (n) Death (n) p-value 

Sex 
Male 106 45 0.96 

Female 40 16 
Clinical Disease Category 
Mild 27 3 0.002 
Moderate 28 5 
Severe 93 53 
Critical – – 
CT Severity Score Category 
0–8 18 3 0.206 
9–15 16 4 
16–40 117 54 

Table 2: Descriptive Analysis of Investigatory Parameters 
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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.

The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.

Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.

The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.

LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.
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Length of Hospital Stay (Categorized) 
1–10 Days 114 34 0.002 
11–20 Days 18 20 
21–30 Days 12 7 
>30 Days 4 0 
Duration of Illness (Categorized) 
1–5 Days 43 24 0.011 
6–10 Days 60 28 
11–15 Days 42 6 
16–20 Days 3 1 
>20 Days 0 2 

Table 2 compares the individual study variables with the outcome measure of death or discharge with p<0.05 
taken as significant. 

The Shapiro-Wilk test for CRP (C-Reactive Protein) was conducted to assess the normality of the data 
distribution. The test yielded a W statistic of 0.938 with a p-value of 0.0, indicating that the CRP values are not 
normally distributed. This suggests that the distribution of CRP does not follow a normal distribution, and non-
parametric methods may be more appropriate for subsequent analyses (Figure 1). 
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Figure 1: The Shapiro-Wilk test for CRP 
The Shapiro-Wilk test for the CT Severity Score (CTSS) was performed to examine the normality of the data 
distribution. The test resulted in a W statistic of 0.945 with a p-value of 0.0, indicating that the CTSS values are 
not normally distributed. This suggests that the distribution of CTSS does not follow a normal distribution, and 
non-parametric methods may be more suitable for further analysis (Figure 2). 
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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.
 
The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.
 
Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.
 
The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.
 
LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.
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The correlation between CRP (C-Reactive Protein) and CTSS (CT Severity Score) was assessed using 
Spearman’s Rank Correlation Coefficient. The result showed a Spearman’s Rho of 0.3366, indicating a 
moderate positive correlation between the two variables. The p-value was less than 0.01, confirming that this 
correlation is statistically significant. This suggests that higher CRP levels are moderately associated with 
higher CT severity scores. 

Spearman’s Rho – 0.3366 – (Positive correlation), p0.0 12 . 

Variable Category Coefficient 
( ) 

Standard Error 
(SE) 

Odds Ratio 
(OR) 

p-
value 

95% CI for 
OR 

Sex -0.241 0.452 1.226 0.595 – 
Age (years) >17 0.0365 0.0153 1.0372 0.017 1.0064 – 

1.0665 
CRP (mg/L) >=1 0.0051 0.0019 1.0051 0.007 1.0013 – 

1.0088 
Duration of Illness 
(days) 

>=1 -0.0547 0.0464 0.9467 0.239 – 

CT Severity Score 0-40 0.0971 0.0285 1.1020 0.001 1.0411 – 
1.1531 

Length of Hospital 
Stay (days) 

 
-0.0175 0.0236 0.9825 0.457 – 

 
Moderate -0.1541 – 0.8571 0.854 – 
Severe 0.4219 – 1.5249 0.540 – 
Critical 3.505 – 33.3007 0.001 1.6266 – 

5.3845 

Table 3: Binary Logistic Regression of Factors Associated with Patient Mortality 

The table 3 highlights the significant variables influencing patient outcomes, identifying age, C-reactive 
protein (CRP) levels, and the CT Severity Score as key predictors of a worse prognosis in COVID-19 cases. 
Among these, CRP and CT Severity Score demonstrated a strong correlation. To further explore this 
relationship, a linear regression analysis was conducted between CT Severity Score and CRP levels. The 
results of the model revealed a regression coefficient of 3.0094, with a highly significant p-value of less 
0.001, indicating a robust statistical association. The 95% confidence interval for the coefficient ranged 
from 1.481 to 4.537, confirming that higher CRP levels are significantly associated with increased CT Severity 
Scores, and consequently, with more severe lung involvement in COVID-19 patients. 

Figure 3 evaluates the normality of the residuals derived from the linear regression model. A well-distributed 
and approximately linear pattern in the plot suggests that the residuals adhere to a normal distribution, 
which is a key assumption for the validity of linear regression. When this condition is met, it strengthens the 
reliability of the model's estimates and supports the appropriateness of using linear regression to assess the 
relationship between CT Severity Score and CRP levels. 
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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.

The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.

Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.

The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.

LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.
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Figure 3: Residual with predicted CTSS 

The White test was employed to assess homoscedasticity, which refers to the assumption of constant 
variance in the residuals of a regression model. The test produced a value of 4.77 with a corresponding p

-

value of 0.092. Since this p-value exceeds the commonly used significance level of 0.05, there is no statistically 
significant evidence of heteroscedasticity. This indicates that the variance of the residuals remains
reasonably consistent across the range of predicted values, thereby supporting the assumpt

ion of 

homoscedasticity and reinforcing the validity of the regression model (Figure 4). 
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Figure 4: CT - SS Normality Probability Plot

These figures collectively demonstrate a significant relationship between CT severity and CRP levels, 
confirming the model's reliability with no major violations of regression assumptions.

Evaluation of C-Reactive Protein and High Resolution Computed Tomography Scan Score to Initiate Early Steroid Therapy in Patients with
COVID-19 Infection  
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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.

The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.

Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.

The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.

LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.
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CT Severity Score Significance Corresponding Minimum CRP Value 

=< 8 Mild <24mg/L 

9 – 15 Moderate 27-45mg/L 

>=16 Severe >=48mg/L 

Table 4 :Using Linear Regression to Calculate the CRP Value for CT-SS Grades using CRP Co-efficient (3.00) 

Table 4 shows the relationship between CT Severity Scores and CRP levels. For mild disease (CTSS 8), CRP is 
typically under 24 mg/L. Moderate disease (CTSS 9-15) corresponds to CRP levels between 27-45 mg/L, 
while severe disease (CTSS 16) is associated with CRP levels 48 mg/L. This highlights the correlation 
between lung severity on CT and inflammatory response as indicated by CRP. 

DISCUSSION
The results revealed a significant correlation 
between CRP values and HRCT severity scores, 
suggesting that CRP may serve as a biomarker for 
assessing disease severity and progression as 
evidenced by HRCT. Lung imaging is considered an 
essential component of the diagnostic workup in 
COVID-19 patients14.

In our study, the mean age of COVID-19 patients 
was in the middle-aged group, which exhibited 
higher disease severity and mortality rates. This aligns 
with recent findings that also indicate a male 
predominance in COVID-19 infections15. Severe 
disease patterns have been more frequently 
observed in males, possibly due to the protective 
effects of estrogen in females16. The severity of the 
disease is influenced by multiple factors, including 
patient comorbidities, lack of proper education, 
poor living conditions, delayed healthcare access, 
and existing healthcare infrastructure17. Literature 
indicates that risk factors such as hypertension, 
diabetes, lung, and coronary artery diseases are 
associated with poor prognosis, particularly when 
multiple risk factors are present 18,19.

Our findings also showed that serum CRP levels 
significantly correlated with CT severity scores, which 
aligns with the activation of the host immune 
response and can be considered as a predictive 
marker for likelihood of disease progression20. CT 
imaging assesses the extent and severity of pulmo-
nary involvement in COVID-19 by visualizing features 
such as ground-glass opacities, consolidation, and 
peripheral lesion distribution. Quantifying these using 
a scoring system makes CT a valuable tool for evalu-
ating disease severity and monitoring progression.

The significant correlation between CRP levels and 
HRCT severity scores suggests that CRP provides 
valuable prognostic information. The death rate in 
our cohort was significantly higher among patients 
with severe CT findings21,22. Monitoring CRP levels 
alongside HRCT findings may help identify patients 

at higher risk of disease progression and adverse 
outcomes, it can be used to stratify disease severity 
and initiate early steroid therapy, it can also guide 
steroid dosing; if an inadequate response is 
observed with the standard Dexamethasone 6 mg 
dose within 48 hours, then dose can be increased to 
12 mg or further to 18 mg to achieve the desired 
response, indicated by a reduction in CRP levels.

While this study provided valuable insights, there are 
several limitations. It was a single-center study, 
exclusion of OPD COVID-19 infections, and only 
includes those patients who underwent both CRP 
level testing and chest CT scans, limiting generaliz-
ability. CTSS was done using a subjective scoring 
system, although each scan was independently 
reported by two experienced radiologists who 
concurred. Other inflammatory biomarkers and 
clinical parameters should be evaluated alongside 
CRP to develop comprehensive prognostic models. 
Validation studies recommended.

CONCLUSION
In conclusion, the study highlights the association 
between CRP levels and HRCT severity scores in 
COVID-19 patients, underscoring the potential utility 
of CRP as a biomarker for disease severity and 
progression. Using CRP when in the moderate 
disease range to start steroids will likely prevent 
disease progression. CRP value can also be consid-
ered as marker for treatment response for steroid 
dose escalation. Further research is needed to 
validate these findings and explore the prognostic 
significance of CRP in larger, prospective cohorts.
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DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.

The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.

Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.

The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.

LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The findings of this study highlight the effectiveness 
of percutaneous pinning in managing supracondy-
lar humerus fractures in children. The overall success 
rate of 80.90% is consistent with previously reported 
success rates for this technique. The study included 
110 patients, predominantly boys (64.54%), with a 
mean age of 7 ± 3.1 years. This demographic 
distribution aligns with previous studies indicating 
that supracondylar humerus fractures are more 
common in boys and tend to occur around the age 
of 7 to 8 years.

The predominant cause of fractures identified was 
falling while playing (66.36%), followed by falls from 
bicycles (22.72%) and stairs (10.90%). This finding is 
similar to that reported by another study, which 
documented play-related injuries as the most 
common cause of supracondylar fractures in 
children15. Additionally, the predominance of 
posteromedial displacement (69.09%) over postero-
lateral displacement (30.90%) in this study supports 
findings by another study16 indicating that exten-
sion-type fractures are the most frequent presenta-
tion. The assessment of clinical outcomes according 
to Flynn’s criteria demonstrated satisfactory results in 
the majority of cases. Loss of carrying angle was 
observed in 12.72% of patients, with most cases 
experiencing only mild to moderate losses (0-10 
degrees). This aligns with the findings of multiple 
studies that reported minimal angular deformity with 
percutaneous pinning. Moreover, the loss of range 
of motion was noted in only 6.36% of patients, 
indicating good functional recovery post-interven-
tion17,18. Comparative literature also supports the 
efficacy of percutaneous pinning19,20. A study docu-
mented a 93.3% success rate employing percutane-
ous pinning for type II and III fractures, with minimal 
complications reported21. Furthermore, another 
research study similarly emphasized percutaneous 
pinning's superiority over conservative manage-
ment, particularly regarding anatomical alignment 
preservation and deformity prevention22. More-
over, multiple studies have underscored that expe-
ditious intervention and precise pin placement 
constitute critical factors in achieving favorable 
outcomes23,24,25. Their research noted that treatment 
delays or technical inadequacies in pinning meth-
odology potentially elevate complication risks. The 
findings from our current investigation corroborate 
these observations, as prompt intervention coupled 
with accurate pin placement contributed substan-
tially to positive clinical results.

This investigation's methodological limitations 
include its cross-sectional design, constraining 
causal relationship establishment. Moreover, the 
relatively modest sample population and conve-
nience sampling methodology may restrict findings 
generalizability. Subsequent research incorporating 

larger randomized cohorts with extended follow-up 
intervals is recommended to corroborate these 
findings and provide more substantive evidence 
supporting percutaneous pinning utilization in supra-
condylar humeral fractures.

CONCLUSION
This investigation offered meaningful insights regard-
ing clinical outcomes following percutaneous 
pinning in pediatric supracondylar humeral 
fractures. The observed high success rates, limited 
complications, and satisfactory functional 
outcomes substantiate this technique's continued 
application as a preferred treatment approach. 
Future investigations should address pinning tech-
nique optimization and explore variables potentially 
influencing treatment outcomes to enhance man-
agement protocols for this common pediatric ortho-
paedic injury.

ACKNOWLEDGEMENTS
We would like to thank the hospital administration of 
Peoples University of Medical, Health Sciences for 
Women, Civil Hospital Nawabshah, and Foundation 
of Medical and Research Laboratories for their facili-
tation in data collection.

FUNDING
None

CONFLICT OF INTEREST
None

ETHICAL APPROVAL
The study received ethical approval from the Foun-
dation of Medical and Research Laboratories, 
Reference number (FMRL-IRB/2023/021).

AUTHORS’ CONTRIBUTIONS
SM:  conception and design, data collection, manu-
script writing, final review. ZAM: Manuscript writing, 
final review, ZAM: Data collection, interpretation of 
results.

REFERENCES
1. Pavone V, Vescio A, Accadbled F, Andreacchio 
A, Wirth T, Testa G, Canavese F. Current trends in the 
treatment of supracondylar fractures of the humerus 
in children: Results of a survey of the members of 
European Paediatric Orthopaedic Society. Journal 
of Children's Orthopaedics. 2022 Jun;16(3):208-19. 
https://doi.org/10.1177/18632521221106379 
2. Ducic S, Stojanovic B, Lazovic M, Bukva B, 
Radlovic V, Bumbasirevic V, Djordjevic ML. T-condy-
lar humerus fracture in children: treatment options 
and outcomes. International Orthopaedics. 2021 
Apr;45:1065-70. https://-
doi.org/10.1007/s00264-020-04827-z 
3. Santos IA, Cruz MA, Souza RC, da Fonseca Barreto 
LV, Monteiro AF, Rezende LG. Epidemiology of 

supracondylar fractures of the humerus in children. 
Archives of health investigation. 2024 Jan 
31;13(1):18-23. https://doi.org/10.21270/ar-
chi.v13i1.6324 
4. Vaidya SV. Supracondylar Humerus Fractures in 
Children: Epidemiology and Changing Trends of 
Presentation. Int J Paediatric Orthopaed 
2015;1(1):3-5.
5. Bahaeddini MR, Senemari MH, Beromi MS, Amin-
ian A, Tabrizian P, Mohammadyahya E, Tayyebi H. 
Epidemiological Characteristics of Pediatric Supra-
condylar of Humerus Fractures in a Tertiary Hospital 
in Iran. Archives of Bone and Joint Surgery. 
2024;12(5):333. doi: 10.22038/ABJS.2024.73619.3409
6. Tangadulrat P, Adulkasem N, Suganjanasate K, 
Wongcharoenwatana J, Ariyawatkul T, Kaewporn-
sawan K, Chotigavanichaya C, Eamsobhana P. Is 
subclassification of Gartland extension-type pediat-
ric supracondylar fracture into types IIA and IIB 
necessary for treatment decision? A result of a pedi-
atric orthopedist’s survey and review of literature. 
Journal of Pediatric Orthopaedics B. 2023 Jul 
1;32(4):378-86. DOI: 10.1097/BPB.0000000000001035 
7. Shah M, Agashe MV. Supracondylar humerus 
fractures: classification-based treatment algorithms. 
Indian Journal of Orthopaedics. 2021 
Feb;55(1):68-80. https://-
doi.org/10.1007/s43465-020-00285-2 
8. Liu Y, Shi W, Zhao H, Li Y, Li J, Xun F, Canavese F, Xu 
H. Closed reduction and percutaneous pinning 
versus open reduction and internal fixation for Jakob 
type 3 lateral condyle fractures in children. Interna-
tional Orthopaedics. 2022 Oct;46(10):2291-7. 
https://doi.org/10.1007/s00264-022-05476-0 
9. Zhu S, Zheng Y, Jiang Y, Yin H, Zhu D. Open versus 
closed reduction internal fixation for lateral condyle 
humeral fractures in children: a systematic review 
and meta-analysis. Journal of Orthopaedic Surgery 
and Research. 2023 Apr 26;18(1):322. https://-
doi.org/10.1186/s13018-023-03808-3 
10. Shah M, Agashe MV. Supracondylar humerus 
fractures: classification-based treatment algorithms. 
Indian Journal of Orthopaedics. 2021 
Feb;55(1):68-80. https://-
doi.org/10.1007/s43465-020-00285-2 
11. Pretell Mazzini J, Rodriguez Martin J, Andres 
Esteban EM. Surgical approaches for open reduc-
tion and pinning in severely displaced supracondy-
lar humerus fractures in children: a systematic 
review. Journal of children's orthopaedics. 2010 
Apr;4(2):143-52. doi:10.1007/s11832-010-0242-1 
12. Kow RY, Low CL, Awang MS. Supracondylar 
Humerus Fractures in Infants and Toddlers: An Unex-
plored Area. Journal of Investigative Surgery. 2023 
Jan 1;36(1):1-2. https://-
doi.org/10.1080/08941939.2022.2136803
13. Barber-Vidal I, Miranda I, Miranda FJ. Orthopedic 
or surgical treatment in Gartland type II supracondy-
lar humerus fractures: A systematic review. Indian 
Journal of Orthopaedics. 2024 Aug 17:1-9. 

doi.org/10.1007/s43465-024-01227-y 
14.Astawa P, Maharjana MA, Adisthanaya S, Putra 
MW, Putra AS, Savio SD. Close reduction percutane-
ous pinning (CRPP) versus open reduction internal 
fixation (ORIF) for pediatric supracondylar humerus 
fractures Gartland type II and III: a systematic review 
and meta-analysis. Journal Of The Indonesian Medi-
cal Association. 2021 Sep 21;71(4):187-93. https://-
doi.org/10.47830/jinma-vol.71.4-2021-389 
15. Smith J, Chhina H, Sidhu P, Brussoni M, Pike I, 
Cooper A. Paediatric elbow fractures and public 
play spaces: adherence to standards for children’s 
playground equipment and surfacing. BMJ Paediat-
rics Open. 2021 Nov 11;5(1):e001125. doi: 10.1136/b-
mjpo-2021-001125 
16. Micheloni GM, Novi M, Leigheb M, Giorgini A, 
Porcellini G, Tarallo L. Supracondylar fractures in 
children: management and treatment. Acta Bio 
Medica: Atenei Parmensis. 2021 Jul 26;92(Suppl 
3):e2021015.  doi: 10.23750/abm.v92iS3.11725
17. Chong HH, Qureshi A. Pediatric distal humeral 
supracondylar fracture-achievement of optimal 
pinning configuration. Acta Orthop Belg. 2022 Jun 
1;88(2):245-54. doi.org/ 10.52628/88.2.9691 
18. Li Y, Feng Y, Chu X, Yuan Y, Yuan Y, Sun J. 
Minimally invasive techniques utilizing the “Joy Stick” 
method for managing irreducible flexion-type 
supracondylar fractures of the humerus in older 
children. Journal of Orthopaedic Surgery and 
Research. 2024 Jul 27;19(1):441. https://-
doi.org/10.1186/s13018-024-04922-6 
19. Meng C, Meng Z, Huang X, Zhao F, Yang Q. A 
meta-analysis of closed reduction percutaneous 
pinning and open reduction with pin fixation of 
pediatric humeral lateral condylar fracture. Frontiers 
in Pediatrics. 2023 Jun 30;11:1205755. DOI 
10.3389/fped.2023.1205755 DOI: 
20. Younis A, Kaar K. Percutaneous Pinning for Proxi-
mal Humerus Fractures: Insights From a Five-Year 
Retrospective Study. Cureus. 2024 Dec 29;16(12). 
10.7759/cureus.76600   
21. Bhakta AK, Rahman MZ, Mobarok H, Kumar SA, 
Kabir MH, Sadi SM, Sahid SM, Mondol PK. Closed 
Reduction and Percutaneous Cross K-wire Fixation: 
Management of Displaced Supracondylar Fracture 
of the Humerus (Gartland Type-III) in Children. Saudi 
J Med Pharm Sci. 2024;10(7):447-54. DOI: 10.36348/s-
jmps.2024.v10i07.004 
22. Zhu D, Wen Y, Wang Q, Son B, Feng W. Conserva-
tive versus surgical treatment of Gartland type II 
supracondylar humeral fractures in children. Journal 
of Pediatric Orthopaedics B. 2024 Nov 
1;33(6):568-73. DOI: 10.1097/BPB.0000000000001170 
23. Kaya Ö, Gencer B, Çulcu A, Doğan Ö. Extra later-
al pin or less radiation? A comparison of two differ-
ent pin configurations in the treatment of supracon-
dylar humerus fracture. Children. 2023 Mar 
14;10(3):550. https://doi.org/10.3390/chil-
dren10030550 
24. Patil P, Madhav VN, Alshadidi AA, Saini RS, Aldo-

sari LI, Heboyan A, Mosaddad SA, Bin Hassan SA, 
Chaturvedi S. Comparative evaluation of open tray 
impression technique: investigating the precision of 
four splinting materials in multiple implants. BMC Oral 
Health. 2023 Nov 8;23(1):844. https://-
doi.org/10.1186/s12903-023-03583-x 

25. Križanović V, Grgić K, Spišić J, Žagar D. An 
advanced energy-efficient environmental monitor-
ing in precision agriculture using LoRa-based wireless 
sensor networks. Sensors. 2023 Jul 12;23(14):6332. 
https://doi.org/10.3390/s23146332 

DISCUSSION
The results revealed a significant correlation 
between CRP values and HRCT severity scores, 
suggesting that CRP may serve as a biomarker for 
assessing disease severity and progression as 
evidenced by HRCT. Lung imaging is considered an 
essential component of the diagnostic workup in 
COVID-19 patients14.

In our study, the mean age of COVID-19 patients 
was in the middle-aged group, which exhibited 
higher disease severity and mortality rates. This aligns 
with recent findings that also indicate a male 
predominance in COVID-19 infections15. Severe 
disease patterns have been more frequently 
observed in males, possibly due to the protective 
effects of estrogen in females16. The severity of the 
disease is influenced by multiple factors, including 
patient comorbidities, lack of proper education, 
poor living conditions, delayed healthcare access, 
and existing healthcare infrastructure17. Literature 
indicates that risk factors such as hypertension, 
diabetes, lung, and coronary artery diseases are 
associated with poor prognosis, particularly when 
multiple risk factors are present 18,19.

Our findings also showed that serum CRP levels 
significantly correlated with CT severity scores, which 
aligns with the activation of the host immune 
response and can be considered as a predictive 
marker for likelihood of disease progression20. CT 
imaging assesses the extent and severity of pulmo-
nary involvement in COVID-19 by visualizing features 
such as ground-glass opacities, consolidation, and 
peripheral lesion distribution. Quantifying these using 
a scoring system makes CT a valuable tool for evalu-
ating disease severity and monitoring progression.

The significant correlation between CRP levels and 
HRCT severity scores suggests that CRP provides 
valuable prognostic information. The death rate in 
our cohort was significantly higher among patients 
with severe CT findings21,22. Monitoring CRP levels 
alongside HRCT findings may help identify patients 

at higher risk of disease progression and adverse 
outcomes, it can be used to stratify disease severity 
and initiate early steroid therapy, it can also guide 
steroid dosing; if an inadequate response is 
observed with the standard Dexamethasone 6 mg 
dose within 48 hours, then dose can be increased to 
12 mg or further to 18 mg to achieve the desired 
response, indicated by a reduction in CRP levels.

While this study provided valuable insights, there are 
several limitations. It was a single-center study, 
exclusion of OPD COVID-19 infections, and only 
includes those patients who underwent both CRP 
level testing and chest CT scans, limiting generaliz-
ability. CTSS was done using a subjective scoring 
system, although each scan was independently 
reported by two experienced radiologists who 
concurred. Other inflammatory biomarkers and 
clinical parameters should be evaluated alongside 
CRP to develop comprehensive prognostic models. 
Validation studies recommended.

CONCLUSION
In conclusion, the study highlights the association 
between CRP levels and HRCT severity scores in 
COVID-19 patients, underscoring the potential utility 
of CRP as a biomarker for disease severity and 
progression. Using CRP when in the moderate 
disease range to start steroids will likely prevent 
disease progression. CRP value can also be consid-
ered as marker for treatment response for steroid 
dose escalation. Further research is needed to 
validate these findings and explore the prognostic 
significance of CRP in larger, prospective cohorts.

ACKNOWLEDGEMENTS
Special thanks to the co-researchers for the relent-
less work, dedication, and input, without which this 
would not have been possible. The authors would 
like to express their sincere gratitude to their 
advisors, Dr. Naseem Salahuddin and Mr. Iqbal 
Azam, for their invaluable guidance, continuous 
support, and patience during the research. Their 
expertise was instrumental in shaping the direction 

of this study. They are also grateful to their 
colleagues in the Department of Medicine and 
Department of Research at Dr. Ziauddin University 
for their insightful comments and encouragement. 
Special thanks to the participants of this study for 
their time and contributions, which were essential to 
this research. Finally, they would like to thank their 
family for their unwavering support and understand-
ing throughout this journey.

CONFLICT OF INTEREST
None

FUNDING
None 

ETHICAL APPROVAL
The study received ethical approval from the Ethical 
Review Committee of Ziauddin University, under 
reference number (4650122NIMED).

AUTHORS’ CONTRIBUTIONS
NI was responsible for overseeing the ethical review 
of the study proposal, as well as being involved in 
the study methodology, implementation, design, 
data collection, data analysis, and manuscript 
writing. MORK contributed to the conception of the 
study idea, study design, methodology, statistical 
analysis, and the writing of the paper. AHO was 
involved in the study design, methodology, statisti-
cal analysis, and the review of the paper. GH 
reviewed all HRCT images, provided scoring based 
on the CT pattern, and reviewed the manuscript, 
particularly in relation to radiological details. Lastly, 
SAF was involved in data collection and the 
writing of the manuscript.

REFERENCES
1. Talha KA, Selina F, Nasir M, Rahman M, Islam S,
Kausar A. Systematic review on neurological mani-
festations of COVID-19 corona virus. J Neuroinfect 
Dis. 2020;11(3):291.
2.Fan SL, Miller NS, Lee J, Remick DG. Diagnosing
sepsis: the role of laboratory medicine. Clin Chim 
Acta. 2016 Aug;460:203–210.DOI: 
10.1016/j.cca.2016.08.039.
3.Yuki K, Fujiogi M, Koutsogiannaki S. COVID-19
pathophysiology: a review. Clin Immunol. 
2020;215:108427. DOI: 10.1016/j.clim.2020.108427
4.Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al.
Detection of SARS-CoV-2 in Different Types of 
Clinical Specimens JAMA. 2020 Feb 
20;323(18):1843–1844.
DOI: 10.1001/jama.2020.3786.
5.Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al.
Clinical features of patients infected with 2019 novel 
coronavirus in Wuhan, China. Lancet. 2020 Feb 
15;395(10223):497–506.
DOI: 10.1016/S0140-6736(20)30183-5
6.Ai T, Yang Z, Hou H, Zhan C, Chen C, Lv W, et al.

Correlation of Chest CT and RT-PCR Testing in Coro-
navirus Disease 2019 (COVID-19) in China: A Report 
of 1014 Cases. Radiology. 2020 Feb 
26;296(2):E32–E40.DOI: 10.1148/radiol.2020200895
7. Pan F, Ye T, Sun P, Gui S, Liang B, Li L, et al. Time
Course of Lung Changes On Chest CT During Recov-
ery From 2019 Novel Coronavirus (COVID-19) Pneu-
monia. Radiology. 2020 Mar 13;295(3):715–721.DOI: 
10.1148/radiol.2020200370.
8. Zayed NE, Abbas A, Lutfy SM. Criteria and poten-
tial predictors of severity in patients with COVID-19. 
Egypt J Bronchol. 2022;16:11.DOI: 
10.1186/s43168-022-00116-y
9. Yang R, Li X, Liu H, et al. Chest CT Severity Score:
An Imaging Tool for Assessing Severe COVID-19. 
Radiol Cardiothorac Imaging. 2020;2:200047.DOI: 
10.1148/ryct.2000047.
10. Chang YC, Yu CJ, Chang SC, et al. Pulmonary
sequelae in convalescent patients after severe 
acute respiratory syndrome: evaluation with 
thin-section CT. Radiology. 2005 
Mar;236(3):1067–1075.DOI: 10.1148/radi-
ol.2363040951.
11. Dancey C, Reidy J. Statistics without Maths for
Psychology: using SPSS for Windows. 4th ed. London: 
Prentice Hall; 2004.
12.Sharma S, Aggarwal A, Sharma RK, Patras E,
Singhal A. Correlation of chest CT severity score with 
clinical parameters in COVID-19 pulmonary disease 
in a tertiary care hospital in Delhi during the 
pandemic period. Egyptian J Radiol Nucl Med. 2022 
Jan;53(1):166. DOI: 10.1186/s43055-022-00934-w
13.Wu J, Pan J, Teng D, et al. Interpretation of CT
signs of 2019 novel coronavirus (COVID-19) pneumo-
nia. Eur Radiol. 2020 Jun;30:5455–5462.DOI: 
10.1007/s00330-020-06915-5.
14.World Health Organization. Use of Chest Imaging
in COVID-19. [Internet] Available from: https://ww-
w.who.int/publications/i/item/use-of-chest-imag-
ing-in-COVID-19
15.Saeed GA, Gaba W, Shah A, Al Helali AA, Raidul-
lah E, Al Ali AB, Elghazali M, Ahmed DY, Al Kaabi SG, 
Almazrouei S. Correlation between Chest CT Severi-
ty Scores and the Clinical Parameters of Adult 
Patients with COVID-19 Pneumonia. Radiol Res 
Pract. 2021;2021:6697677.DOI:
10.1155/2021/6697677.
16.Dangis A, De Brucker N, Heremans A, et al.
Impact of gender on extent of lung injury in 
COVID-19. Clin Radiol. 2020 Jul;75(7):554–556.DOI: 
10.1016/j.crad.2020.04.001
17.Mallapaty S. The coronavirus is most deadly if you
are older and male—new data reveal the risks. 
Nature. 2020 May 14;585(7823):16–17.DOI: 
10.1038/d41586-020-02810-6.
18.Guan WJ, Liang WH, Zhao Y, et al. Comorbidity
and its impact on 1590 patients with COVID-19 in 
China: a nationwide analysis. Eur Respir J. 2020 
May;55(5):2000547. DOI:
10.1183/13993003.00547-2020

19.Japi. Clinico-radiological evaluation and correla-
tion of CT chest images with progress of disease in 
COVID-19 patients. [Internet] Available from: 
http://www.japi.org
20.Infectious Disease Advisor. Elevated Level of C 
Reactive Protein May Predict Risk for Worsening 
COVID-19. [Internet] Available from: https://www.in-
fect iousdiseaseadvisor .com/home/topics/-
covid19/high-crp-associated-with-increased-likeliho
od-of-progression-to-severe-COVID-19/

21.Rees EM, Nightingale ES, Jafari Y, et al. COVID-19 
length of hospital stay: a systematic review and 
data synthesis. 2020 Jul 31.DOI: 
10.1101/2020.07.31.20165766.
22.Hulley SB, Cummings SR, Browner WS, Grady D, 
Newman TB. Designing Clinical Research: An Epide-
miologic Approach. 4th ed. Philadelphia, PA: Lippin-
cott Williams & Wilkins; 2013. Appendix 6C, p. 79.

Evaluation of C-Reactive Protein and High Resolution Computed Tomography Scan Score to Initiate Early Steroid Therapy in Patients with
COVID-19 Infection  



136 PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (02) DOI: https://doi.org/10.36283/ziun-pjmd 14-2/021

DISCUSSION
The study investigated prevalence rates together 
with predictive factors and long-term health effects 
of postoperative chronic pain which arises after 
hernia repair surgeries that use either hernioplasty or 
herniorrhaphy12. Postoperative chronic pain symp-
toms decrease and neuropathic pain occurs less 
frequently in hernioplasty patients than in those who 
undergo herniorrhaphy according to study results13. 
This surgical approach decreased patient VAS 
scores for pain evaluation and shortened their hospi-
tal stay durations which supports its effectiveness for 
lasting treatment benefits14.
 
The development of chronic pain is a significant 
postoperative complication that most commonly 
occurs after hernia surgical procedures15. This study 
indicated that chronic pain occurred more 
frequently in patients who underwent herniorrhaphy 
than in those who got hernioplasty, with 31.3% in the 
herniorrhaphy group reporting chronic pain versus 
16.7% in the hernioplasty group (p=0.032)16. The 
study supports the hypothesis that mesh repairs 
(hernioplasty) generate fewer complications relat-
ed to tension and insufficient blood flow, both of 
which contribute to chronic pain development17. 
Neuropathic pain levels were higher in patients who 
underwent herniorrhaphy, as mesh repair effectively 
reduces nerve damage and associated pain18.  The 
research demonstrated that patients with preopera-
tive chronic pain had different postoperative 
outcomes19.
 
Postoperative chronic pain developed more 
frequently in patients with preoperative chronic 
pain, with a complication rate of 65%20. Preopera-
tive screening assessment should remain essential, 
as it highlights the need to develop proper pain 
management strategies before surgical proce-
dures21. Preoperative pain conditions seem to 
produce elevated pain sensitivity after surgery thus 
affecting patients' postoperative recovery period22. 
Research showed that the hernioplasty group had a 
shorter hospital stay compared to the herniorrhaphy 
group (4.8 ± 1.2 days vs. 6.3 ± 1.5 days, p=0.028)23. 
The results suggest that lower postoperative pain 
frequency and fewer complications explain why 
patients in the hernioplasty group required a shorter 
hospital stay. A reduction in postoperative pain 
helps patients recover more quickly, allowing them 
to leave the hospital earlier than those undergoing 
alternative surgical techniques. The results of regres-
sion analysis showed that surgical technique and 
preoperative chronic pain history were major 
factors influencing chronic pain outcomes24,25.
 
The analysis showed that the surgical approach (β = 
0.39, p=0.025) and preexisting chronic pain (β = 0.43, 
p=0.017) demonstrated strong relationships with 
postoperative chronic pain development and VAS 

score measures. Proper preoperative evaluation 
and customized treatment plans emphasize the 
importance of clinical assessment for better 
long-term results. Research outcomes from this study 
confirm that hernioplasty results in fewer cases of 
persistent pain minimized neuropathic pain, and 
shorter healing periods than standard herniorrha-
phy.

CONCLUSION
Comparatively hernioplasty serves as a superior 
surgery to herniorrhaphy though it has better results 
in managing chronic pain and achieving prolonged 
surgical benefits. Information from this research 
indicates that hernioplasty gives patients better 
results by lowering both chronic pain levels and 
neuropathic pain and allowing faster hospital 
recovery times. Clinical assessment of patient's 
chronic pain before surgery helps identify key pain 
predictors that aid decision-making about treat-
ments that boost long-term outcomes.
 
LIST OF ABBREVIATIONS
VAS: Visual Analog Scale
OR: Odds Ratio
DN4: Douleur Neuropathique 4 (Neuropathic Pain 
Questionnaire)
g/dL – Grams per Deciliter (Serum Albumin Measure-
ment)
β – Beta Coefficient (Regression Analysis)
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DISCUSSION
The results revealed a significant correlation 
between CRP values and HRCT severity scores, 
suggesting that CRP may serve as a biomarker for 
assessing disease severity and progression as 
evidenced by HRCT. Lung imaging is considered an 
essential component of the diagnostic workup in 
COVID-19 patients14.

In our study, the mean age of COVID-19 patients 
was in the middle-aged group, which exhibited 
higher disease severity and mortality rates. This aligns 
with recent findings that also indicate a male 
predominance in COVID-19 infections15. Severe 
disease patterns have been more frequently 
observed in males, possibly due to the protective 
effects of estrogen in females16. The severity of the 
disease is influenced by multiple factors, including 
patient comorbidities, lack of proper education, 
poor living conditions, delayed healthcare access, 
and existing healthcare infrastructure17. Literature 
indicates that risk factors such as hypertension, 
diabetes, lung, and coronary artery diseases are 
associated with poor prognosis, particularly when 
multiple risk factors are present 18,19.

Our findings also showed that serum CRP levels 
significantly correlated with CT severity scores, which 
aligns with the activation of the host immune 
response and can be considered as a predictive 
marker for likelihood of disease progression20. CT 
imaging assesses the extent and severity of pulmo-
nary involvement in COVID-19 by visualizing features 
such as ground-glass opacities, consolidation, and 
peripheral lesion distribution. Quantifying these using 
a scoring system makes CT a valuable tool for evalu-
ating disease severity and monitoring progression.

The significant correlation between CRP levels and 
HRCT severity scores suggests that CRP provides 
valuable prognostic information. The death rate in 
our cohort was significantly higher among patients 
with severe CT findings21,22. Monitoring CRP levels 
alongside HRCT findings may help identify patients 

at higher risk of disease progression and adverse 
outcomes, it can be used to stratify disease severity 
and initiate early steroid therapy, it can also guide 
steroid dosing; if an inadequate response is 
observed with the standard Dexamethasone 6 mg 
dose within 48 hours, then dose can be increased to 
12 mg or further to 18 mg to achieve the desired 
response, indicated by a reduction in CRP levels.

While this study provided valuable insights, there are 
several limitations. It was a single-center study, 
exclusion of OPD COVID-19 infections, and only 
includes those patients who underwent both CRP 
level testing and chest CT scans, limiting generaliz-
ability. CTSS was done using a subjective scoring 
system, although each scan was independently 
reported by two experienced radiologists who 
concurred. Other inflammatory biomarkers and 
clinical parameters should be evaluated alongside 
CRP to develop comprehensive prognostic models. 
Validation studies recommended.

CONCLUSION
In conclusion, the study highlights the association 
between CRP levels and HRCT severity scores in 
COVID-19 patients, underscoring the potential utility 
of CRP as a biomarker for disease severity and 
progression. Using CRP when in the moderate 
disease range to start steroids will likely prevent 
disease progression. CRP value can also be consid-
ered as marker for treatment response for steroid 
dose escalation. Further research is needed to 
validate these findings and explore the prognostic 
significance of CRP in larger, prospective cohorts.
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