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ABSTRACT

Background: Intussusception is a significant cause of pediatric intestinal obstruction that requires 
rapid intervention. While ultrasound-guided hydrostatic reduction is the standard treatment in 
developed healthcare systems, its availability is limited in resource-limited settings. This study 
evaluated the efficacy and safety of non-sonographic-guided hydrostatic reduction for the 
treatment of pediatric intussusception in a resource-limited setting in Pakistan.

Methods: A prospective descriptive case series study was conducted between January 2022 and 
January 2024 at Timergara Teaching Hospital involving 120 children aged 6 months to 3 years with 
ultrasound-confirmed acute ileocolic intussusception. A consecutive sampling technique was used 
to include all eligible patients during the study period. Success rates were analyzed for different age 
groups and symptom durations. Data analysis was conducted using IBM SPSS Statistics v20.0. 
Continuous variables were presented as mean ± SD or median (IQR), while categorical variables 
were shown as frequencies and percentages. Chi-square tests analyzed categorical data, and 
stratification by age, symptom onset, clinical signs, and vital signs minimized confounders. Statistical 
significance was set at p < 0.05.

Results: The overall success rate of hydrostatic reduction was 90.0% (n=108). Male patients 
accounted for 68 (56.7%) cases. The highest success rates were observed in children aged 7-12 
months (n= 45; 91.8%) and in cases treated within 6-12 hours of symptom onset (n= 67; 95.7%). 
Success rates decreased significantly with increasing duration of symptoms, dropping to 10 (76.9%) 
cases treated after 24 hours (p=0.035). The most common symptoms were abdominal pain (n=112; 
93%), fever (103; 86%), and a palpable abdominal mass (95; 79%).

Conclusion: Non-sonographic guided hydrostatic reduction is a highly effective treatment for 
uncomplicated pediatric intussusception in resource-limited settings, especially when performed 
within 12 hours of symptom onset. Early intervention is critical for optimal outcomes.
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INTRODUCTION
Intussusception is one of the leading causes of 
acute intestinal obstruction in the pediatric 
population, particularly in infants and young 
children1,2. The pathophysiologic process involves 
the extension of a proximal intestinal segment 
(intussusceptum) into an adjacent distal segment 
(intussuscipiens), which can lead to serious 
complications if not promptly diagnosed and 
treated3,4. Current epidemiological data suggest an 
incidence of 0.05% to 0.2% in infants and children, 
with a significant male preponderance and 
seasonal variation. Approximately 90% of cases are 
documented in children under the age of three. 
Among the anatomic variants, ileocolic 
intussusception predominates, accounting for more 
than 80% of cases, while other variants such as 
ileoileocolic, enter enteric, and colocolic 
intussusception are less common5,6,7,8. There is a 
distinct postoperative variant that mainly affects the 
small bowel after extensive surgery during a 
prolonged laparotomy.

The clinical presentation is highly variable, 
particularly in different age groups, although the 
disease usually affects healthy, well-nourished 
children. The classic presentation includes 
paroxysmal abdominal pain, a palpable abdominal 
mass, and hematochezia commonly described as 
"currant jelly" stools9. These symptoms typically occur 
in a cyclical pattern at 15–20-minute intervals, 
becoming progressively more severe. The 
progression from non-bilious to bilious vomiting often 
indicates progressive obstruction10,11. However, the 
diagnostic challenge lies in the fact that 
approximately 20% of infants may present without 
obvious pain, and a third of patients do not present 
with the classic signs of bloody stools or abdominal 
masses11.

Treatment approaches have evolved considerably 
and include both surgical and non-surgical 
strategies. The choice of the appropriate 
intervention depends critically on the 
hemodynamic status of the patient and the 
absence of complications such as peritonitis or 
bowel perforation12. Modern non-surgical reduction 
techniques include fluoroscopically guided barium 
enema, pneumatic reduction under fluoroscopic 
guidance, and ultrasound-guided hydrostatic 
reduction (USGHR). Recent studies have shown 

varying success rates in different geographical 
regions. For example, an Ethiopian single-center 
study reported a success rate of 87.2% for 
hydrostatic reduction, while epidemiological data 
from Korea documented an incidence of 28.3 cases 
per 100,000 person-years between 2007-2017 (13. 
Despite the limited diagnostic accuracy of 
radiography (approximately 40%, including 
equivocal cases), it remains essential for the 
detection of complications such as 
pneumoperitoneum or high-grade bowel 
obstruction13.

Given the potential morbidity associated with 
delayed diagnosis and the availability of various 
treatment options, the study aimed to evaluate the 
efficacy and safety of non-sonographically guided 
hydrostatic reduction in a resource-limited setting in 
the Dir Lower district. The objective of the study was 
to contribute to the existing body of literature by 
analysing treatment outcomes in a resource-limited 
setting where advanced diagnostic and 
therapeutic modalities were unavailable, thereby 
offering insights applicable to comparable 
healthcare environments.

METHODS
A prospective descriptive case series study was 
conducted between January 2022 and January 
2024 at Timergara Teaching Hospital, Dir Lower, 
Pakistan. The facility serves as a regional center for 
pediatric surgery and performs approximately 60 
procedures annually. The study protocol was 
approved by the ethics committee of the institution 
(Ref No: 6857).

The study population included consecutive 
pediatric patients aged 6 months to 3 years who 
presented with acute ileocolic intussusception 
confirmed by ultrasound. Inclusion criteria were that 
symptoms were present less than 48 hours before 
presentation and that all cases were initially treated 
by non-sonographic hydrostatic reduction. Patients 
were excluded if they had incomplete medical 
records, required immediate surgical intervention, 
had clinical or radiologic contraindications to 
hydrostatic reduction, or had previously undergone 
unsuccessful attempts at reduction. The sample size 
was calculated based on a previous study at DHQ 
Teaching Hospital, Timergara Lower Dir, KPK, 
Pakistan, which reported a 90% success rate for 

non-sonographic hydrostatic reduction14 with a 
failure rate of 10% as the primary outcome measure. 
A total of 120 patients were enrolled in the study.

The primary outcome variable was defined as the 
success or failure of non-sonographic hydrostatic 
reduction. Independent variables included 
demographic parameters (age, gender), clinical 
parameters (duration of symptoms, presence of 
vomiting, abdominal pain, bloody diarrhea, 
palpable abdominal mass, body temperature), and 
radiologic parameters (type of intussusception, 
presence of pathologic lead point, length of 
intussusception skeleton, trapped fluid within the 
intussusception, and dimensions of the concentric 
circle on ultrasound).

Clinical data were systematically collected using 
standardized data collection forms. Failed 
reduction was defined as incomplete reduction 
after two or more attempts, each lasting 5-10 
minutes, requiring surgical intervention. Additional 
clinical data included patient demographics, 
primary symptoms, time of admission, and detailed 
ultrasound findings.

Data analysis was performed using IBM SPSS Statistics 

version 20.0. Descriptive statistics were presented as 
means ± standard deviation or median (IQR) for 
continuous variables and frequencies and 
percentages for categorical variables. Chi-square 
tests were used to analyze categorical variables. To 
minimize potential confounders, data were stratified 
by age groups, time of symptom onset, clinical signs, 
and vital signs. Statistical significance was set at p < 
0.05. To ensure a comprehensive analysis, the data 
was stratified across multiple parameters. The 
stratified analysis examined the relationship 
between clinical presentations and outcomes 
across different age groups and symptom durations. 
This approach enabled the identification of 
potential age-specific and time-dependent factors 
influencing treatment success. The results are 
presented in a combination of tables, figures, and 
narrative text to provide a clear presentation of the 
results and their clinical significance.

RESULTS
The study included 120 children with intussusception 
who underwent hydrostatic reduction using a 
non-sonographic guided approach. Successful 
reduction was achieved in 108 patients, yielding an 
overall success rate of 90.0%.
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reduction was defined as incomplete reduction 
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primary symptoms, time of admission, and detailed 
ultrasound findings.
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Gender Frequency (%) 
Male 68 (56.7%) 
Female 52 (43.3%) 
Total 120 (100%) 

Table 1: Gender Wise Distribution 

The study included a total of 120 children with intussusception, of whom 68 (56.7%) were male and 52 (43.3%) 
were females. The gender distribution showed a slight preponderance of males with a male to female ratio 
of approximately 1.3:1. This finding suggests that intussusception was observed more frequently in male 
children compared to female children in our study population (Table 1). 

Age Group 
(months) 

Successful Unsuccessful Total Success Rate P-value 

3-6 18 2 20 90.0% 
    0.042 7-12 45 4 49 91.8% 

13-24 35 4 39 89.7% 
25-36 10 2 12 83.3% 
Total 108 12 120 90.0% 

Table 2: Age Distribution and Success Rates of Hydrostatic Reduction In 120 Children with Intussusception 

Table 2 shows the results of hydrostatic reduction treatment in different age groups in 120 children with 
intussusception. The largest group of patients was aged 7-12 months, with 49 cases and a success rate of 
91.8% (45 successful cases). The second largest group was children aged 13-24 months with 39 cases and a 
success rate of 89.7% (35 successful cases). The youngest group, 3-6 months old, included 20 patients with a 
success rate of 90 (18 successful cases). The smallest group was children aged 25-36 months, with only 12 
cases and the lowest success rate of 83.3% (10 successful cases). Overall, the success rate across all age 
groups was 90%, with 108 successful cases out of a total of 120 patients. The differences in success rates 
between age groups were statistically significant, with a p-value of 0.042. 
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DISCUSSION
The survey results offered a comprehensive 
overview of the current understanding and attitudes 
toward forensic odontology among a diverse group 
of dental professionals. The demographic spread, 
with a predominance of younger participants, 
supports the notion that the young cohort in the 
dental field is actively engaging with forensic 
sciences. The survey results presented offer 
important insights that are directly relevant to the 
objectives set forth for assessing the state of forensic 
odontology competency among dental students 
and professionals.

The data indicate a high level of awareness and 
acknowledgment of the importance of forensic 
odontology among the respondents. This suggests a 
reasonable baseline level of competency in the 
field, which is encouraging for the future of forensic 
odontology. These findings align with many 
international studies 2,13.

The disparity in responses to questions about the 
recognition of abuse (61.70% aware vs. 38.30% 
unaware) points to a gap in knowledge that might 
not be adequately covered in dental curricula. A 
systematic review gave a similar conclusion; in the 
present study, results suggest the need for 
enhanced training in this area 14. The confidence 
expressed by participants in traditional forensic 
methodologies, like gender determination through 
dental exams and age estimation through teeth, 
implies that current instructional methods and similar 
findings have been reported in a study in Singapore 
15. 

With a large proportion of participants confidently 
asserting the application of forensic techniques, it 
appears that dental students and professionals feel 
prepared to apply these principles in real-life 
scenarios 16, 17. Based on the results, there are clear 
recommendations to be made for curriculum 
enhancements like the expansion of modules, 
including legal aspects. These results are in 
agreement with recently published literature 18, 19.

The confidence in determining gender through 
dental and skeletal analysis and age estimation 
reflects confidence in traditional forensic 
odontology methods. In the present study, many 
agreed on maintaining records, which conflicts with 
a Pakistani study 20. The preference for DNA analysis 
as the most precise method of individual 
identification follows general forensic science trends 
that emphasize genetic material as the gold 
standard for identification due to its uniqueness and 
reliability. This has also been reported in systematic 
reviews of literature 21, 22.

The participants' agreement on the utility of teeth 
and saliva for DNA indicates a high level of 
consensus about the relevance of dental structures 
in forensic analysis, which is consistent with other 
studies 23, 24, 25. 

CONCLUSION
In conclusion, the survey results indicate a generally 
high level of recognition of the importance and 
application of forensic odontology. There appears 
to be strong confidence in traditional forensic 
dentistry methods. However, there remain notable 
gaps, particularly concerning the recognition of 

abuse and the legal integration of forensic 
evidence in court processes.
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INTRODUCTION
Intussusception is one of the leading causes of 
acute intestinal obstruction in the pediatric 
population, particularly in infants and young 
children1,2. The pathophysiologic process involves 
the extension of a proximal intestinal segment 
(intussusceptum) into an adjacent distal segment 
(intussuscipiens), which can lead to serious 
complications if not promptly diagnosed and 
treated3,4. Current epidemiological data suggest an 
incidence of 0.05% to 0.2% in infants and children, 
with a significant male preponderance and 
seasonal variation. Approximately 90% of cases are 
documented in children under the age of three. 
Among the anatomic variants, ileocolic 
intussusception predominates, accounting for more 
than 80% of cases, while other variants such as 
ileoileocolic, enter enteric, and colocolic 
intussusception are less common5,6,7,8. There is a 
distinct postoperative variant that mainly affects the 
small bowel after extensive surgery during a 
prolonged laparotomy.

The clinical presentation is highly variable, 
particularly in different age groups, although the 
disease usually affects healthy, well-nourished 
children. The classic presentation includes 
paroxysmal abdominal pain, a palpable abdominal 
mass, and hematochezia commonly described as 
"currant jelly" stools9. These symptoms typically occur 
in a cyclical pattern at 15–20-minute intervals, 
becoming progressively more severe. The 
progression from non-bilious to bilious vomiting often 
indicates progressive obstruction10,11. However, the 
diagnostic challenge lies in the fact that 
approximately 20% of infants may present without 
obvious pain, and a third of patients do not present 
with the classic signs of bloody stools or abdominal 
masses11.

Treatment approaches have evolved considerably 
and include both surgical and non-surgical 
strategies. The choice of the appropriate 
intervention depends critically on the 
hemodynamic status of the patient and the 
absence of complications such as peritonitis or 
bowel perforation12. Modern non-surgical reduction 
techniques include fluoroscopically guided barium 
enema, pneumatic reduction under fluoroscopic 
guidance, and ultrasound-guided hydrostatic 
reduction (USGHR). Recent studies have shown 

varying success rates in different geographical 
regions. For example, an Ethiopian single-center 
study reported a success rate of 87.2% for 
hydrostatic reduction, while epidemiological data 
from Korea documented an incidence of 28.3 cases 
per 100,000 person-years between 2007-2017 (13. 
Despite the limited diagnostic accuracy of 
radiography (approximately 40%, including 
equivocal cases), it remains essential for the 
detection of complications such as 
pneumoperitoneum or high-grade bowel 
obstruction13.

Given the potential morbidity associated with 
delayed diagnosis and the availability of various 
treatment options, the study aimed to evaluate the 
efficacy and safety of non-sonographically guided 
hydrostatic reduction in a resource-limited setting in 
the Dir Lower district. The objective of the study was 
to contribute to the existing body of literature by 
analysing treatment outcomes in a resource-limited 
setting where advanced diagnostic and 
therapeutic modalities were unavailable, thereby 
offering insights applicable to comparable 
healthcare environments.

METHODS
A prospective descriptive case series study was 
conducted between January 2022 and January 
2024 at Timergara Teaching Hospital, Dir Lower, 
Pakistan. The facility serves as a regional center for 
pediatric surgery and performs approximately 60 
procedures annually. The study protocol was 
approved by the ethics committee of the institution 
(Ref No: 6857).

The study population included consecutive 
pediatric patients aged 6 months to 3 years who 
presented with acute ileocolic intussusception 
confirmed by ultrasound. Inclusion criteria were that 
symptoms were present less than 48 hours before 
presentation and that all cases were initially treated 
by non-sonographic hydrostatic reduction. Patients 
were excluded if they had incomplete medical 
records, required immediate surgical intervention, 
had clinical or radiologic contraindications to 
hydrostatic reduction, or had previously undergone 
unsuccessful attempts at reduction. The sample size 
was calculated based on a previous study at DHQ 
Teaching Hospital, Timergara Lower Dir, KPK,
Pakistan, which reported a 90% success rate for 

non-sonographic hydrostatic reduction14 with a 
failure rate of 10% as the primary outcome measure. 
A total of 120 patients were enrolled in the study.

The primary outcome variable was defined as the 
success or failure of non-sonographic hydrostatic 
reduction. Independent variables included 
demographic parameters (age, gender), clinical 
parameters (duration of symptoms, presence of 
vomiting, abdominal pain, bloody diarrhea, 
palpable abdominal mass, body temperature), and 
radiologic parameters (type of intussusception, 
presence of pathologic lead point, length of 
intussusception skeleton, trapped fluid within the 
intussusception, and dimensions of the concentric 
circle on ultrasound).

Clinical data were systematically collected using 
standardized data collection forms. Failed 
reduction was defined as incomplete reduction 
after two or more attempts, each lasting 5-10 
minutes, requiring surgical intervention. Additional 
clinical data included patient demographics, 
primary symptoms, time of admission, and detailed 
ultrasound findings.

Data analysis was performed using IBM SPSS Statistics 

version 20.0. Descriptive statistics were presented as 
means ± standard deviation or median (IQR) for 
continuous variables and frequencies and 
percentages for categorical variables. Chi-square 
tests were used to analyze categorical variables. To
minimize potential confounders, data were stratified 
by age groups, time of symptom onset, clinical signs, 
and vital signs. Statistical significance was set at p < 
0.05. To ensure a comprehensive analysis, the data 
was stratified across multiple parameters. The 
stratified analysis examined the relationship 
between clinical presentations and outcomes 
across different age groups and symptom durations. 
This approach enabled the identification of 
potential age-specific and time-dependent factors 
influencing treatment success. The results are 
presented in a combination of tables, figures, and 
narrative text to provide a clear presentation of the 
results and their clinical significance.

RESULTS
The study included 120 children with intussusception 
who underwent hydrostatic reduction using a 
non-sonographic guided approach. Successful 
reduction was achieved in 108 patients, yielding an 
overall success rate of 90.0%.

Table 3: Duration of Symptoms and Treatment Outcomes in Hydrostatic Reduction of Intussusception (n=120) 

Categories of Duration Successful Unsuccessful Total Success Rate P-value 

6 to 12 hours 45 2 47 95.7% 
0.035 13 to 24 hours 43 4 47 91.5% 

25 to 48 hours 20 6 26 76.9% 
Total 108 12 120 90.0% 

Table 3 analyzes the relationship between symptom duration and treatment success in the same 120 patients. 
The cases were divided into three categories. The 6-12 hour and 13–24-hour categories each included 47 
patients, while the 25-48 hours category included 26 patients. The highest success rate was observed in 
patients treated within 6-12 hours of symptom onset, with 95.7% success (45 out of 47 cases). For patients 
treated between 13-24 hours, the success rate was slightly lower at 91.5% (43 out of 47 cases). The lowest 
success rate was observed in patients treated between 25-48 hours, at 76.9% (20 out of 26 cases). The overall 
success rate across all treatment duration categories was 90% (108 out of 120 cases). The association 
between symptom duration and treatment success was statistically significant, with a p-value of 0.035. 

The distribution of symptoms among the 120 patients showed that abdominal pain predominated in 93% of 
cases and was thus the most common symptom. Pyrexia (fever) was the second most common 
manifestation, affecting 86% of patients. A palpable abdominal mass was noted in 79% of cases, which is an 
important clinical finding. Vomiting occurred in more than half of the patients, namely in 56% of cases. Bloody 
diarrhea was the least common of the major symptoms, occurring in 23% of patients. These results show a 
clear pattern of symptomatology, with abdominal symptoms and fever being the most common clinical 
manifestations in the population studied, as shown in Figure 1. Abdominal ultrasonography before the 
procedure showed that ileocolic intussusception was the predominant form in 85% of cases (n=102), while 
colocolic intussusception was observed in 5% of patients (n=6). Pathologic drainage points were identified in 
4% of cases (n=5). The intussusceptum was most frequently located in the transverse colon (45%, n=54), with 
a mean length of intussusception of 4.8 cm. Ultrasonography revealed trapped lymph nodes in 52% of cases 
(n=62), while both trapped fluid and free peritoneal fluid were observed in 20% of cases (n=24). 

93%

86%
79%

56%

23%

Abdominal pain Pyrexia (Fever)
Palpable abdominal mass Vomiting
Bloody Diarrhea

Figure 1. Distribution of Presenting Symptoms 

DISCUSSION
The study demonstrated an overall success rate of 
90.0% (n=108/120) for non-sonographic guided 
hydrostatic reduction. The highest success was 
observed in patients treated within 6–12 hours of 
symptom onset (n=45; 95.7%), emphasising the 
importance of early intervention. Success rates 
declined significantly with delayed treatment, 
dropping to 76.9% (n=20/26) for cases treated after 
24 hours. Children aged 7–12 months exhibited the 
highest success rate (n=45/49; 91.8%), consistent 
with the peak incidence of intussusception reported 

in the literature. A slight male predominance was 
noted, with a male-to-female ratio of 1.3:1 (n=68; 
56.7% males vs. n=52; 43.3% females). Abdominal 
pain (n=112; 93%), fever (n=103; 86%), and a 
palpable abdominal mass (n=95; 79%) were the 
most common presenting symptoms, aligning with 
typical clinical features of intussusception. 
Ultrasound findings revealed ileocolic 
intussusception as the predominant type (n=102; 
85%), with trapped lymph nodes observed in more 
than half of the cases (n=62; 52%) and free or 
trapped fluid in 20% of cases (n=24). 

These findings highlighted the efficacy of 
non-sonographic guided hydrostatic reduction as a 
viable treatment option in resource-limited settings, 
particularly when cases were identified and 
managed promptly. Intussusception occurs more 
frequently in children younger than 2 years, and it 
can result from a variety of underlying causes. The 
incidence of this condition decreases after the age 
of two14,15,16. In individuals experiencing 
intussusception, the swelling and reduced blood 
flow in the gastrointestinal tract progressively 
deteriorate over time, leading to an increased risk of 
perforation associated with enema treatment as 
time passes17. Research has indicated that the 
presence of bloody stool is a significant risk factor 
linked to the recurrence of pediatric intussusception 
and serves as an indicator of the condition's 
severity18, 19.

The study evaluated the results of hydrostatic 
reduction in 120 children with intussusception, with 
an overall success rate of 90.0%. This success rate is 
comparable to or slightly higher than those reported 
in similar studies, which typically range from 75% to 
95%20, 21.

The gender distribution in the study showed a male 
preponderance (56.7% males versus 43.3% females) 
with a male to female ratio of 1.3:1. This finding is 
consistent with previous literature, which consistently 
reports a higher incidence of intestinal infarction in 
male22, 23. The exact reason for this male 
preponderance remains unclear and requires 
further investigation.

An age-related analysis revealed that most cases 
occurred in infants aged 7-12 months (40.8% of total 
cases), followed by children aged 13-24 months 
(32.5%). This age distribution pattern is consistent 
with worldwide epidemiologic data identifying the 
first year of life as the peak period for the 
occurrence of intestinal infarcts24,25. Success rates 
varied significantly between age groups (p=0.042), 
with the highest success rate observed in the 7-12 
months group (91.8%) and the lowest in the 25-36 
months group (83.3%). This variation may be due to 
anatomical differences and the potential for more 
complex pathology in older children.

An important finding of our study was the strong 
correlation between symptom duration and 
treatment success (p=0.035). Cases treated within 
6-12 hours of symptom onset had the highest 
success rate (95.7%), while the success rate for cases 
treated after 24 hours was significantly lower (76.9%). 
This significant decrease in success rates with 
delayed presentation underscores the critical 
importance of early diagnosis and intervention for 
intussusception26. Similar time-dependent results 
have been reported in other studies27, supporting 

the concept that early intervention is a key factor in 
successful non-surgical reduction. The symptom 
profile observed in our study population showed 
abdominal pain (93%) and fever (86%) as the 
predominant symptoms, followed by a palpable 
abdominal mass (79%). This clinical presentation 
largely corresponds to the classic triad of symptoms 
of intussusception. However, bloody diarrhea, which 
is often considered a characteristic sign, was 
present in only 23% of our cases, suggesting that its 
absence should not reduce the clinical suspicion of 
intussusception.

The ultrasound findings in our study showed that 
ileocolic intussusception was the most common 
type (85%), which is consistent with the established 
literature28. The predominant location in the 
transverse colon (45% of cases) and the presence of 
entrapped lymph nodes in 52% of cases provide 
valuable diagnostic information for clinicians. These 
results support the utility of ultrasound as a primary 
diagnostic tool in suspected intussusception.

The results have important clinical implications. The 
high success rate of hydrostatic reduction, 
especially when performed early, supports its use as 
a first-line treatment for uncomplicated 
intussusception. The significant impact of symptom 
duration on treatment success underlines the need 
for greater awareness among GPs and parents of 
the importance of early presentation and prompt 
referral.

Future research directions should include 
prospective multicenter studies to validate these 
findings and investigate factors that might predict 
unsuccessful reduction. In addition, studies 
investigating the role of different technical 
modifications in hydrostatic reduction could 
contribute to further optimization of the procedure.

CONCLUSION
This study shows that non-sonographic guided 
hydrostatic reduction is a highly effective treatment 
for pediatric intussusception, with a success rate of 
90.0%. The success of the procedure was particularly 
influenced by early intervention, with optimal results 
observed within the first 12 hours of symptom onset. 
Our results confirm that this technique provides 
excellent results even without sonographic 
guidance, especially in infants aged 7-12 months. 
We conclude that non-sonographic guided 
hydrostatic reduction should be considered a safe 
and reliable initial treatment option for 
uncomplicated pediatric intussusception, provided 
it is performed early in the disease course.
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of dental professionals. The demographic spread, 
with a predominance of younger participants, 
supports the notion that the young cohort in the 
dental field is actively engaging with forensic 
sciences. The survey results presented offer 
important insights that are directly relevant to the 
objectives set forth for assessing the state of forensic 
odontology competency among dental students 
and professionals.

The data indicate a high level of awareness and 
acknowledgment of the importance of forensic 
odontology among the respondents. This suggests a 
reasonable baseline level of competency in the 
field, which is encouraging for the future of forensic 
odontology. These findings align with many 
international studies 2,13.

The disparity in responses to questions about the 
recognition of abuse (61.70% aware vs. 38.30% 
unaware) points to a gap in knowledge that might 
not be adequately covered in dental curricula. A 
systematic review gave a similar conclusion; in the 
present study, results suggest the need for 
enhanced training in this area 14. The confidence 
expressed by participants in traditional forensic 
methodologies, like gender determination through 
dental exams and age estimation through teeth, 
implies that current instructional methods and similar 
findings have been reported in a study in Singapore 
15. 

With a large proportion of participants confidently 
asserting the application of forensic techniques, it 
appears that dental students and professionals feel 
prepared to apply these principles in real-life 
scenarios 16, 17. Based on the results, there are clear 
recommendations to be made for curriculum 
enhancements like the expansion of modules, 
including legal aspects. These results are in 
agreement with recently published literature 18, 19.

The confidence in determining gender through 
dental and skeletal analysis and age estimation 
reflects confidence in traditional forensic 
odontology methods. In the present study, many 
agreed on maintaining records, which conflicts with 
a Pakistani study 20. The preference for DNA analysis 
as the most precise method of individual 
identification follows general forensic science trends 
that emphasize genetic material as the gold 
standard for identification due to its uniqueness and 
reliability. This has also been reported in systematic 
reviews of literature 21, 22.

The participants' agreement on the utility of teeth 
and saliva for DNA indicates a high level of 
consensus about the relevance of dental structures 
in forensic analysis, which is consistent with other 
studies 23, 24, 25. 

CONCLUSION
In conclusion, the survey results indicate a generally 
high level of recognition of the importance and 
application of forensic odontology. There appears 
to be strong confidence in traditional forensic 
dentistry methods. However, there remain notable 
gaps, particularly concerning the recognition of 

abuse and the legal integration of forensic 
evidence in court processes.
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INTRODUCTION
Intussusception is one of the leading causes of 
acute intestinal obstruction in the pediatric 
population, particularly in infants and young 
children1,2. The pathophysiologic process involves 
the extension of a proximal intestinal segment 
(intussusceptum) into an adjacent distal segment 
(intussuscipiens), which can lead to serious 
complications if not promptly diagnosed and 
treated3,4. Current epidemiological data suggest an 
incidence of 0.05% to 0.2% in infants and children, 
with a significant male preponderance and 
seasonal variation. Approximately 90% of cases are 
documented in children under the age of three. 
Among the anatomic variants, ileocolic 
intussusception predominates, accounting for more 
than 80% of cases, while other variants such as 
ileoileocolic, enter enteric, and colocolic 
intussusception are less common5,6,7,8. There is a 
distinct postoperative variant that mainly affects the 
small bowel after extensive surgery during a 
prolonged laparotomy.

The clinical presentation is highly variable, 
particularly in different age groups, although the 
disease usually affects healthy, well-nourished 
children. The classic presentation includes 
paroxysmal abdominal pain, a palpable abdominal 
mass, and hematochezia commonly described as 
"currant jelly" stools9. These symptoms typically occur 
in a cyclical pattern at 15–20-minute intervals, 
becoming progressively more severe. The 
progression from non-bilious to bilious vomiting often 
indicates progressive obstruction10,11. However, the 
diagnostic challenge lies in the fact that 
approximately 20% of infants may present without 
obvious pain, and a third of patients do not present 
with the classic signs of bloody stools or abdominal 
masses11.

Treatment approaches have evolved considerably 
and include both surgical and non-surgical 
strategies. The choice of the appropriate 
intervention depends critically on the 
hemodynamic status of the patient and the 
absence of complications such as peritonitis or 
bowel perforation12. Modern non-surgical reduction 
techniques include fluoroscopically guided barium 
enema, pneumatic reduction under fluoroscopic 
guidance, and ultrasound-guided hydrostatic 
reduction (USGHR). Recent studies have shown 

varying success rates in different geographical 
regions. For example, an Ethiopian single-center 
study reported a success rate of 87.2% for 
hydrostatic reduction, while epidemiological data 
from Korea documented an incidence of 28.3 cases 
per 100,000 person-years between 2007-2017 (13. 
Despite the limited diagnostic accuracy of 
radiography (approximately 40%, including 
equivocal cases), it remains essential for the 
detection of complications such as 
pneumoperitoneum or high-grade bowel 
obstruction13.

Given the potential morbidity associated with 
delayed diagnosis and the availability of various 
treatment options, the study aimed to evaluate the 
efficacy and safety of non-sonographically guided 
hydrostatic reduction in a resource-limited setting in 
the Dir Lower district. The objective of the study was 
to contribute to the existing body of literature by 
analysing treatment outcomes in a resource-limited 
setting where advanced diagnostic and 
therapeutic modalities were unavailable, thereby 
offering insights applicable to comparable 
healthcare environments.

METHODS
A prospective descriptive case series study was 
conducted between January 2022 and January 
2024 at Timergara Teaching Hospital, Dir Lower, 
Pakistan. The facility serves as a regional center for 
pediatric surgery and performs approximately 60 
procedures annually. The study protocol was 
approved by the ethics committee of the institution 
(Ref No: 6857).

The study population included consecutive 
pediatric patients aged 6 months to 3 years who 
presented with acute ileocolic intussusception 
confirmed by ultrasound. Inclusion criteria were that 
symptoms were present less than 48 hours before 
presentation and that all cases were initially treated 
by non-sonographic hydrostatic reduction. Patients 
were excluded if they had incomplete medical 
records, required immediate surgical intervention, 
had clinical or radiologic contraindications to 
hydrostatic reduction, or had previously undergone 
unsuccessful attempts at reduction. The sample size 
was calculated based on a previous study at DHQ 
Teaching Hospital, Timergara Lower Dir, KPK,
Pakistan, which reported a 90% success rate for 

non-sonographic hydrostatic reduction14 with a 
failure rate of 10% as the primary outcome measure. 
A total of 120 patients were enrolled in the study.

The primary outcome variable was defined as the 
success or failure of non-sonographic hydrostatic 
reduction. Independent variables included 
demographic parameters (age, gender), clinical 
parameters (duration of symptoms, presence of 
vomiting, abdominal pain, bloody diarrhea, 
palpable abdominal mass, body temperature), and 
radiologic parameters (type of intussusception, 
presence of pathologic lead point, length of 
intussusception skeleton, trapped fluid within the 
intussusception, and dimensions of the concentric 
circle on ultrasound).

Clinical data were systematically collected using 
standardized data collection forms. Failed 
reduction was defined as incomplete reduction 
after two or more attempts, each lasting 5-10 
minutes, requiring surgical intervention. Additional 
clinical data included patient demographics, 
primary symptoms, time of admission, and detailed 
ultrasound findings.

Data analysis was performed using IBM SPSS Statistics 

version 20.0. Descriptive statistics were presented as 
means ± standard deviation or median (IQR) for 
continuous variables and frequencies and 
percentages for categorical variables. Chi-square 
tests were used to analyze categorical variables. To
minimize potential confounders, data were stratified 
by age groups, time of symptom onset, clinical signs, 
and vital signs. Statistical significance was set at p < 
0.05. To ensure a comprehensive analysis, the data 
was stratified across multiple parameters. The 
stratified analysis examined the relationship 
between clinical presentations and outcomes 
across different age groups and symptom durations. 
This approach enabled the identification of 
potential age-specific and time-dependent factors 
influencing treatment success. The results are 
presented in a combination of tables, figures, and 
narrative text to provide a clear presentation of the 
results and their clinical significance.

RESULTS
The study included 120 children with intussusception 
who underwent hydrostatic reduction using a 
non-sonographic guided approach. Successful 
reduction was achieved in 108 patients, yielding an 
overall success rate of 90.0%.

DISCUSSION
The study demonstrated an overall success rate of 
90.0% (n=108/120) for non-sonographic guided 
hydrostatic reduction. The highest success was 
observed in patients treated within 6–12 hours of 
symptom onset (n=45; 95.7%), emphasising the 
importance of early intervention. Success rates 
declined significantly with delayed treatment, 
dropping to 76.9% (n=20/26) for cases treated after 
24 hours. Children aged 7–12 months exhibited the 
highest success rate (n=45/49; 91.8%), consistent 
with the peak incidence of intussusception reported 

in the literature. A slight male predominance was 
noted, with a male-to-female ratio of 1.3:1 (n=68; 
56.7% males vs. n=52; 43.3% females). Abdominal 
pain (n=112; 93%), fever (n=103; 86%), and a 
palpable abdominal mass (n=95; 79%) were the 
most common presenting symptoms, aligning with 
typical clinical features of intussusception. 
Ultrasound findings revealed ileocolic 
intussusception as the predominant type (n=102; 
85%), with trapped lymph nodes observed in more 
than half of the cases (n=62; 52%) and free or 
trapped fluid in 20% of cases (n=24). 

These findings highlighted the efficacy of 
non-sonographic guided hydrostatic reduction as a 
viable treatment option in resource-limited settings, 
particularly when cases were identified and 
managed promptly. Intussusception occurs more 
frequently in children younger than 2 years, and it 
can result from a variety of underlying causes. The 
incidence of this condition decreases after the age 
of two14,15,16. In individuals experiencing 
intussusception, the swelling and reduced blood 
flow in the gastrointestinal tract progressively 
deteriorate over time, leading to an increased risk of 
perforation associated with enema treatment as 
time passes17. Research has indicated that the 
presence of bloody stool is a significant risk factor 
linked to the recurrence of pediatric intussusception 
and serves as an indicator of the condition's 
severity18, 19.

The study evaluated the results of hydrostatic 
reduction in 120 children with intussusception, with 
an overall success rate of 90.0%. This success rate is 
comparable to or slightly higher than those reported 
in similar studies, which typically range from 75% to 
95%20, 21.

The gender distribution in the study showed a male 
preponderance (56.7% males versus 43.3% females) 
with a male to female ratio of 1.3:1. This finding is 
consistent with previous literature, which consistently 
reports a higher incidence of intestinal infarction in 
male22, 23. The exact reason for this male 
preponderance remains unclear and requires 
further investigation.

An age-related analysis revealed that most cases 
occurred in infants aged 7-12 months (40.8% of total 
cases), followed by children aged 13-24 months 
(32.5%). This age distribution pattern is consistent 
with worldwide epidemiologic data identifying the 
first year of life as the peak period for the 
occurrence of intestinal infarcts24,25. Success rates 
varied significantly between age groups (p=0.042), 
with the highest success rate observed in the 7-12 
months group (91.8%) and the lowest in the 25-36 
months group (83.3%). This variation may be due to 
anatomical differences and the potential for more 
complex pathology in older children.

An important finding of our study was the strong 
correlation between symptom duration and 
treatment success (p=0.035). Cases treated within 
6-12 hours of symptom onset had the highest 
success rate (95.7%), while the success rate for cases 
treated after 24 hours was significantly lower (76.9%). 
This significant decrease in success rates with 
delayed presentation underscores the critical 
importance of early diagnosis and intervention for 
intussusception26. Similar time-dependent results 
have been reported in other studies27, supporting 

the concept that early intervention is a key factor in 
successful non-surgical reduction. The symptom 
profile observed in our study population showed 
abdominal pain (93%) and fever (86%) as the 
predominant symptoms, followed by a palpable 
abdominal mass (79%). This clinical presentation 
largely corresponds to the classic triad of symptoms 
of intussusception. However, bloody diarrhea, which 
is often considered a characteristic sign, was 
present in only 23% of our cases, suggesting that its 
absence should not reduce the clinical suspicion of 
intussusception.

The ultrasound findings in our study showed that 
ileocolic intussusception was the most common 
type (85%), which is consistent with the established 
literature28. The predominant location in the 
transverse colon (45% of cases) and the presence of 
entrapped lymph nodes in 52% of cases provide 
valuable diagnostic information for clinicians. These 
results support the utility of ultrasound as a primary 
diagnostic tool in suspected intussusception.

The results have important clinical implications. The 
high success rate of hydrostatic reduction, 
especially when performed early, supports its use as 
a first-line treatment for uncomplicated 
intussusception. The significant impact of symptom 
duration on treatment success underlines the need 
for greater awareness among GPs and parents of 
the importance of early presentation and prompt 
referral.

Future research directions should include 
prospective multicenter studies to validate these 
findings and investigate factors that might predict 
unsuccessful reduction. In addition, studies 
investigating the role of different technical 
modifications in hydrostatic reduction could 
contribute to further optimization of the procedure.

CONCLUSION
This study shows that non-sonographic guided 
hydrostatic reduction is a highly effective treatment 
for pediatric intussusception, with a success rate of 
90.0%. The success of the procedure was particularly 
influenced by early intervention, with optimal results 
observed within the first 12 hours of symptom onset. 
Our results confirm that this technique provides 
excellent results even without sonographic 
guidance, especially in infants aged 7-12 months. 
We conclude that non-sonographic guided 
hydrostatic reduction should be considered a safe 
and reliable initial treatment option for 
uncomplicated pediatric intussusception, provided 
it is performed early in the disease course.
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DISCUSSION
The survey results offered a comprehensive 
overview of the current understanding and attitudes 
toward forensic odontology among a diverse group 
of dental professionals. The demographic spread, 
with a predominance of younger participants, 
supports the notion that the young cohort in the 
dental field is actively engaging with forensic 
sciences. The survey results presented offer 
important insights that are directly relevant to the 
objectives set forth for assessing the state of forensic 
odontology competency among dental students 
and professionals.

The data indicate a high level of awareness and 
acknowledgment of the importance of forensic 
odontology among the respondents. This suggests a 
reasonable baseline level of competency in the 
field, which is encouraging for the future of forensic 
odontology. These findings align with many 
international studies 2,13.

The disparity in responses to questions about the 
recognition of abuse (61.70% aware vs. 38.30% 
unaware) points to a gap in knowledge that might 
not be adequately covered in dental curricula. A 
systematic review gave a similar conclusion; in the 
present study, results suggest the need for 
enhanced training in this area 14. The confidence 
expressed by participants in traditional forensic 
methodologies, like gender determination through 
dental exams and age estimation through teeth, 
implies that current instructional methods and similar 
findings have been reported in a study in Singapore 
15. 

With a large proportion of participants confidently 
asserting the application of forensic techniques, it 
appears that dental students and professionals feel 
prepared to apply these principles in real-life 
scenarios 16, 17. Based on the results, there are clear 
recommendations to be made for curriculum 
enhancements like the expansion of modules, 
including legal aspects. These results are in 
agreement with recently published literature 18, 19.

The confidence in determining gender through 
dental and skeletal analysis and age estimation 
reflects confidence in traditional forensic 
odontology methods. In the present study, many 
agreed on maintaining records, which conflicts with 
a Pakistani study 20. The preference for DNA analysis 
as the most precise method of individual 
identification follows general forensic science trends 
that emphasize genetic material as the gold 
standard for identification due to its uniqueness and 
reliability. This has also been reported in systematic 
reviews of literature 21, 22.

The participants' agreement on the utility of teeth 
and saliva for DNA indicates a high level of 
consensus about the relevance of dental structures 
in forensic analysis, which is consistent with other 
studies 23, 24, 25. 

CONCLUSION
In conclusion, the survey results indicate a generally 
high level of recognition of the importance and 
application of forensic odontology. There appears 
to be strong confidence in traditional forensic 
dentistry methods. However, there remain notable 
gaps, particularly concerning the recognition of 

abuse and the legal integration of forensic 
evidence in court processes.
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INTRODUCTION
Intussusception is one of the leading causes of 
acute intestinal obstruction in the pediatric 
population, particularly in infants and young 
children1,2. The pathophysiologic process involves 
the extension of a proximal intestinal segment 
(intussusceptum) into an adjacent distal segment 
(intussuscipiens), which can lead to serious 
complications if not promptly diagnosed and 
treated3,4. Current epidemiological data suggest an 
incidence of 0.05% to 0.2% in infants and children, 
with a significant male preponderance and 
seasonal variation. Approximately 90% of cases are 
documented in children under the age of three. 
Among the anatomic variants, ileocolic 
intussusception predominates, accounting for more 
than 80% of cases, while other variants such as 
ileoileocolic, enter enteric, and colocolic 
intussusception are less common5,6,7,8. There is a 
distinct postoperative variant that mainly affects the 
small bowel after extensive surgery during a 
prolonged laparotomy.

The clinical presentation is highly variable, 
particularly in different age groups, although the 
disease usually affects healthy, well-nourished 
children. The classic presentation includes 
paroxysmal abdominal pain, a palpable abdominal 
mass, and hematochezia commonly described as 
"currant jelly" stools9. These symptoms typically occur 
in a cyclical pattern at 15–20-minute intervals, 
becoming progressively more severe. The 
progression from non-bilious to bilious vomiting often 
indicates progressive obstruction10,11. However, the 
diagnostic challenge lies in the fact that 
approximately 20% of infants may present without 
obvious pain, and a third of patients do not present 
with the classic signs of bloody stools or abdominal 
masses11.

Treatment approaches have evolved considerably 
and include both surgical and non-surgical 
strategies. The choice of the appropriate 
intervention depends critically on the 
hemodynamic status of the patient and the 
absence of complications such as peritonitis or 
bowel perforation12. Modern non-surgical reduction 
techniques include fluoroscopically guided barium 
enema, pneumatic reduction under fluoroscopic 
guidance, and ultrasound-guided hydrostatic 
reduction (USGHR). Recent studies have shown 

varying success rates in different geographical 
regions. For example, an Ethiopian single-center 
study reported a success rate of 87.2% for 
hydrostatic reduction, while epidemiological data 
from Korea documented an incidence of 28.3 cases 
per 100,000 person-years between 2007-2017 (13. 
Despite the limited diagnostic accuracy of 
radiography (approximately 40%, including 
equivocal cases), it remains essential for the 
detection of complications such as 
pneumoperitoneum or high-grade bowel 
obstruction13.

Given the potential morbidity associated with 
delayed diagnosis and the availability of various 
treatment options, the study aimed to evaluate the 
efficacy and safety of non-sonographically guided 
hydrostatic reduction in a resource-limited setting in 
the Dir Lower district. The objective of the study was 
to contribute to the existing body of literature by 
analysing treatment outcomes in a resource-limited 
setting where advanced diagnostic and 
therapeutic modalities were unavailable, thereby 
offering insights applicable to comparable 
healthcare environments.

METHODS
A prospective descriptive case series study was 
conducted between January 2022 and January 
2024 at Timergara Teaching Hospital, Dir Lower, 
Pakistan. The facility serves as a regional center for 
pediatric surgery and performs approximately 60 
procedures annually. The study protocol was 
approved by the ethics committee of the institution 
(Ref No: 6857).

The study population included consecutive 
pediatric patients aged 6 months to 3 years who 
presented with acute ileocolic intussusception 
confirmed by ultrasound. Inclusion criteria were that 
symptoms were present less than 48 hours before 
presentation and that all cases were initially treated 
by non-sonographic hydrostatic reduction. Patients 
were excluded if they had incomplete medical 
records, required immediate surgical intervention, 
had clinical or radiologic contraindications to 
hydrostatic reduction, or had previously undergone 
unsuccessful attempts at reduction. The sample size 
was calculated based on a previous study at DHQ 
Teaching Hospital, Timergara Lower Dir, KPK, 
Pakistan, which reported a 90% success rate for 

non-sonographic hydrostatic reduction14 with a 
failure rate of 10% as the primary outcome measure. 
A total of 120 patients were enrolled in the study.

The primary outcome variable was defined as the 
success or failure of non-sonographic hydrostatic 
reduction. Independent variables included 
demographic parameters (age, gender), clinical 
parameters (duration of symptoms, presence of 
vomiting, abdominal pain, bloody diarrhea, 
palpable abdominal mass, body temperature), and 
radiologic parameters (type of intussusception, 
presence of pathologic lead point, length of 
intussusception skeleton, trapped fluid within the 
intussusception, and dimensions of the concentric 
circle on ultrasound).

Clinical data were systematically collected using 
standardized data collection forms. Failed 
reduction was defined as incomplete reduction 
after two or more attempts, each lasting 5-10 
minutes, requiring surgical intervention. Additional 
clinical data included patient demographics, 
primary symptoms, time of admission, and detailed 
ultrasound findings.

Data analysis was performed using IBM SPSS Statistics 

version 20.0. Descriptive statistics were presented as 
means ± standard deviation or median (IQR) for 
continuous variables and frequencies and 
percentages for categorical variables. Chi-square 
tests were used to analyze categorical variables. To 
minimize potential confounders, data were stratified 
by age groups, time of symptom onset, clinical signs, 
and vital signs. Statistical significance was set at p < 
0.05. To ensure a comprehensive analysis, the data 
was stratified across multiple parameters. The 
stratified analysis examined the relationship 
between clinical presentations and outcomes 
across different age groups and symptom durations. 
This approach enabled the identification of 
potential age-specific and time-dependent factors 
influencing treatment success. The results are 
presented in a combination of tables, figures, and 
narrative text to provide a clear presentation of the 
results and their clinical significance.

RESULTS
The study included 120 children with intussusception 
who underwent hydrostatic reduction using a 
non-sonographic guided approach. Successful 
reduction was achieved in 108 patients, yielding an 
overall success rate of 90.0%.

DISCUSSION
The study demonstrated an overall success rate of 
90.0% (n=108/120) for non-sonographic guided 
hydrostatic reduction. The highest success was 
observed in patients treated within 6–12 hours of 
symptom onset (n=45; 95.7%), emphasising the 
importance of early intervention. Success rates 
declined significantly with delayed treatment, 
dropping to 76.9% (n=20/26) for cases treated after 
24 hours. Children aged 7–12 months exhibited the 
highest success rate (n=45/49; 91.8%), consistent 
with the peak incidence of intussusception reported 

in the literature. A slight male predominance was 
noted, with a male-to-female ratio of 1.3:1 (n=68; 
56.7% males vs. n=52; 43.3% females). Abdominal 
pain (n=112; 93%), fever (n=103; 86%), and a 
palpable abdominal mass (n=95; 79%) were the 
most common presenting symptoms, aligning with 
typical clinical features of intussusception. 
Ultrasound findings revealed ileocolic 
intussusception as the predominant type (n=102; 
85%), with trapped lymph nodes observed in more 
than half of the cases (n=62; 52%) and free or 
trapped fluid in 20% of cases (n=24). 

These findings highlighted the efficacy of 
non-sonographic guided hydrostatic reduction as a 
viable treatment option in resource-limited settings, 
particularly when cases were identified and 
managed promptly. Intussusception occurs more 
frequently in children younger than 2 years, and it 
can result from a variety of underlying causes. The 
incidence of this condition decreases after the age 
of two14,15,16. In individuals experiencing 
intussusception, the swelling and reduced blood 
flow in the gastrointestinal tract progressively 
deteriorate over time, leading to an increased risk of 
perforation associated with enema treatment as 
time passes17. Research has indicated that the 
presence of bloody stool is a significant risk factor 
linked to the recurrence of pediatric intussusception 
and serves as an indicator of the condition's 
severity18, 19.

The study evaluated the results of hydrostatic 
reduction in 120 children with intussusception, with 
an overall success rate of 90.0%. This success rate is 
comparable to or slightly higher than those reported 
in similar studies, which typically range from 75% to 
95%20, 21.

The gender distribution in the study showed a male 
preponderance (56.7% males versus 43.3% females) 
with a male to female ratio of 1.3:1. This finding is 
consistent with previous literature, which consistently 
reports a higher incidence of intestinal infarction in 
male22, 23. The exact reason for this male 
preponderance remains unclear and requires 
further investigation.

An age-related analysis revealed that most cases 
occurred in infants aged 7-12 months (40.8% of total 
cases), followed by children aged 13-24 months 
(32.5%). This age distribution pattern is consistent 
with worldwide epidemiologic data identifying the 
first year of life as the peak period for the 
occurrence of intestinal infarcts24,25. Success rates 
varied significantly between age groups (p=0.042), 
with the highest success rate observed in the 7-12 
months group (91.8%) and the lowest in the 25-36 
months group (83.3%). This variation may be due to 
anatomical differences and the potential for more 
complex pathology in older children.

An important finding of our study was the strong 
correlation between symptom duration and 
treatment success (p=0.035). Cases treated within 
6-12 hours of symptom onset had the highest 
success rate (95.7%), while the success rate for cases 
treated after 24 hours was significantly lower (76.9%). 
This significant decrease in success rates with 
delayed presentation underscores the critical 
importance of early diagnosis and intervention for 
intussusception26. Similar time-dependent results 
have been reported in other studies27, supporting 

the concept that early intervention is a key factor in 
successful non-surgical reduction. The symptom 
profile observed in our study population showed 
abdominal pain (93%) and fever (86%) as the 
predominant symptoms, followed by a palpable 
abdominal mass (79%). This clinical presentation 
largely corresponds to the classic triad of symptoms 
of intussusception. However, bloody diarrhea, which 
is often considered a characteristic sign, was 
present in only 23% of our cases, suggesting that its 
absence should not reduce the clinical suspicion of 
intussusception.

The ultrasound findings in our study showed that 
ileocolic intussusception was the most common 
type (85%), which is consistent with the established 
literature28. The predominant location in the 
transverse colon (45% of cases) and the presence of 
entrapped lymph nodes in 52% of cases provide 
valuable diagnostic information for clinicians. These 
results support the utility of ultrasound as a primary 
diagnostic tool in suspected intussusception.

The results have important clinical implications. The 
high success rate of hydrostatic reduction, 
especially when performed early, supports its use as 
a first-line treatment for uncomplicated 
intussusception. The significant impact of symptom 
duration on treatment success underlines the need 
for greater awareness among GPs and parents of 
the importance of early presentation and prompt 
referral.

Future research directions should include 
prospective multicenter studies to validate these 
findings and investigate factors that might predict 
unsuccessful reduction. In addition, studies 
investigating the role of different technical 
modifications in hydrostatic reduction could 
contribute to further optimization of the procedure.

CONCLUSION
This study shows that non-sonographic guided 
hydrostatic reduction is a highly effective treatment 
for pediatric intussusception, with a success rate of 
90.0%. The success of the procedure was particularly 
influenced by early intervention, with optimal results 
observed within the first 12 hours of symptom onset. 
Our results confirm that this technique provides 
excellent results even without sonographic 
guidance, especially in infants aged 7-12 months. 
We conclude that non-sonographic guided 
hydrostatic reduction should be considered a safe 
and reliable initial treatment option for 
uncomplicated pediatric intussusception, provided 
it is performed early in the disease course.
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DISCUSSION
The survey results offered a comprehensive 
overview of the current understanding and attitudes 
toward forensic odontology among a diverse group 
of dental professionals. The demographic spread, 
with a predominance of younger participants, 
supports the notion that the young cohort in the 
dental field is actively engaging with forensic 
sciences. The survey results presented offer 
important insights that are directly relevant to the 
objectives set forth for assessing the state of forensic 
odontology competency among dental students 
and professionals.

The data indicate a high level of awareness and 
acknowledgment of the importance of forensic 
odontology among the respondents. This suggests a 
reasonable baseline level of competency in the 
field, which is encouraging for the future of forensic 
odontology. These findings align with many 
international studies 2,13.

The disparity in responses to questions about the 
recognition of abuse (61.70% aware vs. 38.30% 
unaware) points to a gap in knowledge that might 
not be adequately covered in dental curricula. A 
systematic review gave a similar conclusion; in the 
present study, results suggest the need for 
enhanced training in this area 14. The confidence 
expressed by participants in traditional forensic 
methodologies, like gender determination through 
dental exams and age estimation through teeth, 
implies that current instructional methods and similar 
findings have been reported in a study in Singapore 
15. 

With a large proportion of participants confidently 
asserting the application of forensic techniques, it 
appears that dental students and professionals feel 
prepared to apply these principles in real-life 
scenarios 16, 17. Based on the results, there are clear 
recommendations to be made for curriculum 
enhancements like the expansion of modules, 
including legal aspects. These results are in 
agreement with recently published literature 18, 19.

The confidence in determining gender through 
dental and skeletal analysis and age estimation 
reflects confidence in traditional forensic 
odontology methods. In the present study, many 
agreed on maintaining records, which conflicts with 
a Pakistani study 20. The preference for DNA analysis 
as the most precise method of individual 
identification follows general forensic science trends 
that emphasize genetic material as the gold 
standard for identification due to its uniqueness and 
reliability. This has also been reported in systematic 
reviews of literature 21, 22.

The participants' agreement on the utility of teeth 
and saliva for DNA indicates a high level of 
consensus about the relevance of dental structures 
in forensic analysis, which is consistent with other 
studies 23, 24, 25. 

CONCLUSION
In conclusion, the survey results indicate a generally 
high level of recognition of the importance and 
application of forensic odontology. There appears 
to be strong confidence in traditional forensic 
dentistry methods. However, there remain notable 
gaps, particularly concerning the recognition of 

abuse and the legal integration of forensic 
evidence in court processes.
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INTRODUCTION
Intussusception is one of the leading causes of 
acute intestinal obstruction in the pediatric 
population, particularly in infants and young 
children1,2. The pathophysiologic process involves 
the extension of a proximal intestinal segment 
(intussusceptum) into an adjacent distal segment 
(intussuscipiens), which can lead to serious 
complications if not promptly diagnosed and 
treated3,4. Current epidemiological data suggest an 
incidence of 0.05% to 0.2% in infants and children, 
with a significant male preponderance and 
seasonal variation. Approximately 90% of cases are 
documented in children under the age of three. 
Among the anatomic variants, ileocolic 
intussusception predominates, accounting for more 
than 80% of cases, while other variants such as 
ileoileocolic, enter enteric, and colocolic 
intussusception are less common5,6,7,8. There is a 
distinct postoperative variant that mainly affects the 
small bowel after extensive surgery during a 
prolonged laparotomy.

The clinical presentation is highly variable, 
particularly in different age groups, although the 
disease usually affects healthy, well-nourished 
children. The classic presentation includes 
paroxysmal abdominal pain, a palpable abdominal 
mass, and hematochezia commonly described as 
"currant jelly" stools9. These symptoms typically occur 
in a cyclical pattern at 15–20-minute intervals, 
becoming progressively more severe. The 
progression from non-bilious to bilious vomiting often 
indicates progressive obstruction10,11. However, the 
diagnostic challenge lies in the fact that 
approximately 20% of infants may present without 
obvious pain, and a third of patients do not present 
with the classic signs of bloody stools or abdominal 
masses11.

Treatment approaches have evolved considerably 
and include both surgical and non-surgical 
strategies. The choice of the appropriate 
intervention depends critically on the 
hemodynamic status of the patient and the 
absence of complications such as peritonitis or 
bowel perforation12. Modern non-surgical reduction 
techniques include fluoroscopically guided barium 
enema, pneumatic reduction under fluoroscopic 
guidance, and ultrasound-guided hydrostatic 
reduction (USGHR). Recent studies have shown 

varying success rates in different geographical 
regions. For example, an Ethiopian single-center 
study reported a success rate of 87.2% for 
hydrostatic reduction, while epidemiological data 
from Korea documented an incidence of 28.3 cases 
per 100,000 person-years between 2007-2017 (13. 
Despite the limited diagnostic accuracy of 
radiography (approximately 40%, including 
equivocal cases), it remains essential for the 
detection of complications such as 
pneumoperitoneum or high-grade bowel 
obstruction13.

Given the potential morbidity associated with 
delayed diagnosis and the availability of various 
treatment options, the study aimed to evaluate the 
efficacy and safety of non-sonographically guided 
hydrostatic reduction in a resource-limited setting in 
the Dir Lower district. The objective of the study was 
to contribute to the existing body of literature by 
analysing treatment outcomes in a resource-limited 
setting where advanced diagnostic and 
therapeutic modalities were unavailable, thereby 
offering insights applicable to comparable 
healthcare environments.

METHODS
A prospective descriptive case series study was 
conducted between January 2022 and January 
2024 at Timergara Teaching Hospital, Dir Lower, 
Pakistan. The facility serves as a regional center for 
pediatric surgery and performs approximately 60 
procedures annually. The study protocol was 
approved by the ethics committee of the institution 
(Ref No: 6857).

The study population included consecutive 
pediatric patients aged 6 months to 3 years who 
presented with acute ileocolic intussusception 
confirmed by ultrasound. Inclusion criteria were that 
symptoms were present less than 48 hours before 
presentation and that all cases were initially treated 
by non-sonographic hydrostatic reduction. Patients 
were excluded if they had incomplete medical 
records, required immediate surgical intervention, 
had clinical or radiologic contraindications to 
hydrostatic reduction, or had previously undergone 
unsuccessful attempts at reduction. The sample size 
was calculated based on a previous study at DHQ 
Teaching Hospital, Timergara Lower Dir, KPK, 
Pakistan, which reported a 90% success rate for 

non-sonographic hydrostatic reduction14 with a 
failure rate of 10% as the primary outcome measure. 
A total of 120 patients were enrolled in the study.

The primary outcome variable was defined as the 
success or failure of non-sonographic hydrostatic 
reduction. Independent variables included 
demographic parameters (age, gender), clinical 
parameters (duration of symptoms, presence of 
vomiting, abdominal pain, bloody diarrhea, 
palpable abdominal mass, body temperature), and 
radiologic parameters (type of intussusception, 
presence of pathologic lead point, length of 
intussusception skeleton, trapped fluid within the 
intussusception, and dimensions of the concentric 
circle on ultrasound).

Clinical data were systematically collected using 
standardized data collection forms. Failed 
reduction was defined as incomplete reduction 
after two or more attempts, each lasting 5-10 
minutes, requiring surgical intervention. Additional 
clinical data included patient demographics, 
primary symptoms, time of admission, and detailed 
ultrasound findings.

Data analysis was performed using IBM SPSS Statistics 

version 20.0. Descriptive statistics were presented as 
means ± standard deviation or median (IQR) for 
continuous variables and frequencies and 
percentages for categorical variables. Chi-square 
tests were used to analyze categorical variables. To 
minimize potential confounders, data were stratified 
by age groups, time of symptom onset, clinical signs, 
and vital signs. Statistical significance was set at p < 
0.05. To ensure a comprehensive analysis, the data 
was stratified across multiple parameters. The 
stratified analysis examined the relationship 
between clinical presentations and outcomes 
across different age groups and symptom durations. 
This approach enabled the identification of 
potential age-specific and time-dependent factors 
influencing treatment success. The results are 
presented in a combination of tables, figures, and 
narrative text to provide a clear presentation of the 
results and their clinical significance.

RESULTS
The study included 120 children with intussusception 
who underwent hydrostatic reduction using a 
non-sonographic guided approach. Successful 
reduction was achieved in 108 patients, yielding an 
overall success rate of 90.0%.

DISCUSSION
The study demonstrated an overall success rate of 
90.0% (n=108/120) for non-sonographic guided 
hydrostatic reduction. The highest success was 
observed in patients treated within 6–12 hours of 
symptom onset (n=45; 95.7%), emphasising the 
importance of early intervention. Success rates 
declined significantly with delayed treatment, 
dropping to 76.9% (n=20/26) for cases treated after 
24 hours. Children aged 7–12 months exhibited the 
highest success rate (n=45/49; 91.8%), consistent 
with the peak incidence of intussusception reported 

in the literature. A slight male predominance was 
noted, with a male-to-female ratio of 1.3:1 (n=68; 
56.7% males vs. n=52; 43.3% females). Abdominal 
pain (n=112; 93%), fever (n=103; 86%), and a 
palpable abdominal mass (n=95; 79%) were the 
most common presenting symptoms, aligning with 
typical clinical features of intussusception. 
Ultrasound findings revealed ileocolic 
intussusception as the predominant type (n=102; 
85%), with trapped lymph nodes observed in more 
than half of the cases (n=62; 52%) and free or 
trapped fluid in 20% of cases (n=24). 

These findings highlighted the efficacy of 
non-sonographic guided hydrostatic reduction as a 
viable treatment option in resource-limited settings, 
particularly when cases were identified and 
managed promptly. Intussusception occurs more 
frequently in children younger than 2 years, and it 
can result from a variety of underlying causes. The 
incidence of this condition decreases after the age 
of two14,15,16. In individuals experiencing 
intussusception, the swelling and reduced blood 
flow in the gastrointestinal tract progressively 
deteriorate over time, leading to an increased risk of 
perforation associated with enema treatment as 
time passes17. Research has indicated that the 
presence of bloody stool is a significant risk factor 
linked to the recurrence of pediatric intussusception 
and serves as an indicator of the condition's 
severity18, 19.

The study evaluated the results of hydrostatic 
reduction in 120 children with intussusception, with 
an overall success rate of 90.0%. This success rate is 
comparable to or slightly higher than those reported 
in similar studies, which typically range from 75% to 
95%20, 21.

The gender distribution in the study showed a male 
preponderance (56.7% males versus 43.3% females) 
with a male to female ratio of 1.3:1. This finding is 
consistent with previous literature, which consistently 
reports a higher incidence of intestinal infarction in 
male22, 23. The exact reason for this male 
preponderance remains unclear and requires 
further investigation.

An age-related analysis revealed that most cases 
occurred in infants aged 7-12 months (40.8% of total 
cases), followed by children aged 13-24 months 
(32.5%). This age distribution pattern is consistent 
with worldwide epidemiologic data identifying the 
first year of life as the peak period for the 
occurrence of intestinal infarcts24,25. Success rates 
varied significantly between age groups (p=0.042), 
with the highest success rate observed in the 7-12 
months group (91.8%) and the lowest in the 25-36 
months group (83.3%). This variation may be due to 
anatomical differences and the potential for more 
complex pathology in older children.

An important finding of our study was the strong 
correlation between symptom duration and 
treatment success (p=0.035). Cases treated within 
6-12 hours of symptom onset had the highest 
success rate (95.7%), while the success rate for cases 
treated after 24 hours was significantly lower (76.9%). 
This significant decrease in success rates with 
delayed presentation underscores the critical 
importance of early diagnosis and intervention for 
intussusception26. Similar time-dependent results 
have been reported in other studies27, supporting 

the concept that early intervention is a key factor in 
successful non-surgical reduction. The symptom 
profile observed in our study population showed 
abdominal pain (93%) and fever (86%) as the 
predominant symptoms, followed by a palpable 
abdominal mass (79%). This clinical presentation 
largely corresponds to the classic triad of symptoms 
of intussusception. However, bloody diarrhea, which 
is often considered a characteristic sign, was 
present in only 23% of our cases, suggesting that its 
absence should not reduce the clinical suspicion of 
intussusception.

The ultrasound findings in our study showed that 
ileocolic intussusception was the most common 
type (85%), which is consistent with the established 
literature28. The predominant location in the 
transverse colon (45% of cases) and the presence of 
entrapped lymph nodes in 52% of cases provide 
valuable diagnostic information for clinicians. These 
results support the utility of ultrasound as a primary 
diagnostic tool in suspected intussusception.

The results have important clinical implications. The 
high success rate of hydrostatic reduction, 
especially when performed early, supports its use as 
a first-line treatment for uncomplicated 
intussusception. The significant impact of symptom 
duration on treatment success underlines the need 
for greater awareness among GPs and parents of 
the importance of early presentation and prompt 
referral.

Future research directions should include 
prospective multicenter studies to validate these 
findings and investigate factors that might predict 
unsuccessful reduction. In addition, studies 
investigating the role of different technical 
modifications in hydrostatic reduction could 
contribute to further optimization of the procedure.

CONCLUSION
This study shows that non-sonographic guided 
hydrostatic reduction is a highly effective treatment 
for pediatric intussusception, with a success rate of 
90.0%. The success of the procedure was particularly 
influenced by early intervention, with optimal results 
observed within the first 12 hours of symptom onset. 
Our results confirm that this technique provides 
excellent results even without sonographic 
guidance, especially in infants aged 7-12 months. 
We conclude that non-sonographic guided 
hydrostatic reduction should be considered a safe 
and reliable initial treatment option for 
uncomplicated pediatric intussusception, provided 
it is performed early in the disease course.

ACKNOWLEDGMENTS
The authors express gratitude to the hospital 
administration for granting them access to the 

patients' charts. Additionally, they wish to 
acknowledge the Pediatric Surgery and Radiology 
residents for their assistance in compiling a list of 
patients from the operation registry books. Most 
importantly, they extend their sincere appreciation 
to the staff of the Patient Record Office for their 
dedicated efforts in the search for patient charts.

CONFLICT OF INTEREST
None

FUNDING
None 

ETHICAL APPROVAL
The study received ethical approval from the 
Institutional Ethical Review Committee of Timergara 
Teaching Hospital, Dir Lower, Pakistan under 
reference number (6857).

AUTHORS’ CONTRIBUTIONS
All the authors contributed equally.

REFERENCES
1. Toussaint TW, Wandaogo A, Yaméogo W IC, 
Ouédraogo I, Ouédraogo SMF, Zampou O, Béré B, 
Aliabadi N, Leshem E, Nikièma M, Ouattara M, 
Mwenda JM, Bonkoungou I, Bandré E, Parashar UD, 
Tate JE. Acute intestinal intussusception among 
children under five years of age admitted in an 
Ouagadougou hospital, Burkina Faso, 2008-2013: 
epidemiological, clinical and therapeutic aspects. 
Pan Afr Med J. 2021 Jul 28;39(Suppl 1):5. doi: 
10.11604/pamj.supp.2021.39.1.25270. 
2. Cheikhrouhou T, Chtourou R, Ben Dhaou M, 
Mallouli M, Benkraiem N, Kallel R, Ammar S, Zitouni H, 
Boudawara TS, Mhiri R. Intestinal tumor lesions 
leading to intussusception in children: a report of 
four cases and literature review. Annals of Pediatric 
Surgery. 2022 Nov 22;18(1). doi: 
10.1186/s43159-022-00213-z
3. Martin JE, Capleton P. Neuromuscular and 
mechanical disorders of the small bowel. Morson 
and Dawson's Gastrointestinal Pathology. 2024 Sep 
16:385-96. Doi: 10.1002/9781119423195.ch19
4. Reschke P, Le Hong QA, Gruenewald LD, Gotta J, 
Koch V, Höhne E, Mahmoudi S, Juergens LJ, 
Hescheler DA, Bucher AM, Biciusca T. Malignancy 
predictors and treatment strategies for adult 
intestinal intussusception. Academic Radiology. 
2024 Oct 22; 12. DOI: 10.1055/a-2434-7932
5. Hwang J, Yoon HM, Kim PH, Jung AY, Lee JS, Cho 
YA. Current diagnosis and image-guided reduction 
for intussusception in children. Clin Exp Pediatr. 2023 
Jan;66(1):12-21. doi: 10.3345/cep.2021.01816.  
6. Morais SM, Costa CS, Mourato MB, Mogne T, 
Santos G. Intestinal intussusception: a shocking 
diagnosis. Cureus. 2022 May;14(5). doi: 
10.7759/cureus.25368
7. Wang L, Zhang H, Wang D, Shen Q, Huang L, Liu T. 

Clinical features of intussusception in children 
secondary to small bowel tumours: a retrospective 
study of 31 cases. BMC Pediatrics. 2024 Apr 
1;24(1):227. DOI: 10.1186/s12887-024-04717-y
8. Ayyanar P, Behera G, Mishra TS, Purkait S, Patra S, 
Mitra S. The clinico-histopathological spectrum of 
tumors and tumor-like lesions in adult 
intussusception. Journal of Gastrointestinal Cancer. 
2022 Sep;53(3):511-9. DOI: 
10.1007/s12029-021-00647-5
9. Al Ammari N, Lampus H, Kurniawan A. 
Intussusception: Diagnosis and Management 
According to the Competence of Primary Service 
Doctors. e-CliniC. 2022 Mar 31;10(1):145-50. DOI: 
https://doi.org/10.35790/ecl.v10i1.37464
10. Lee EH., Yang HR. Nationwide population-based 
epidemiologic study on childhood intussusception in 
South Korea: emphasis on treatment and outcomes. 
Pediatr Gastroenterol Hepatol Nutr: 2020;23:329–45. 
doi: 10.5223/pghn.2020.23.4.329
11. Kim KH. Intussusception in adults: a retrospective 
review from a single institution. Open Access 
Emergency Medicine. 2021 Jun 14:233-7. DOI: 
10.2147/OAEM.S313307
12. Coelho LS, Rocha-Santos V, Faintuch J. Options 
on Conservative Treatment in Acute Surgical 
Emergencies. In Acute Care Surgery in Geriatric 
Patients 2023 Aug 4 (pp. 379-387). Cham: Springer 
International Publishing.
13. American College of Radiology. ACR-SPR 
practice parameter for the performance of 
pediatric fluoroscopic contrast enema 
examinations [Internet]. Reston (VA): American 
College of Radiology; [revised 2021; cited 2021 Oct 
17]. Available from: 
https://www.acr.org/-/media/ACR/Files/Practice-P
arameters/FluourConEnema-Ped.pdf.
14. Arshad M, Fatima A, Imran M, Khan RA, Ullah M. 
Postoperative Outcomes In Children With Typhoid 
Ileal Perforation: Primary Repair Versus Ileostomy. 
Journal of Population Therapeutics and Clinical 
Pharmacology. 2024 Jul 9; 31(7):296-301. DOI: 
https://doi.org/10.53555/jptcp.v31i7.6949
15. Fiordaliso M, Panaccio P, Costantini R, De Marco 
AF. Comparison between children and adults with 
intussusception. Description of two cases and review 
of literature. Annali Italiani di Chirurgia. 2021 May 
1 ; 9 2 ( 3 ) : 2 6 8 - 7 6 . 
https://annaliitalianidichirurgia.it/index.php/aic/arti
cle/view/1306. 
16. Clark AD, Hasso-Agopsowicz M, Kraus MW, 
Stockdale LK, Sanderson CF, Parashar UD, Tate JE. 
Update on the global epidemiology of 
intussusception: a systematic review of incidence 
rates, age distributions, and case-fatality ratios 
among children aged< 5 years, before the 
introduction of rotavirus vaccination. International 
journal of epidemiology. 2019 Aug 1;48(4):1316-26. 
DOI: https://doi.org/10.1093/ije/dyz028 
17. Brill A, Lopez RA. Intussusception in Adults. 

[Updated 2023 Aug 7]. In: StatPearls. Treasure Island 
(FL): StatPearls Publishing; 2024 Jan-. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK545264/
18. Tseng WY, Chao HC, Chen CC, Lai MW, Chang 
YJ. Adenovirus infection is a risk factor for recurrent 
intussusception in pediatric patients. Pediatrics & 
Neonatology. 2023 Jul 1;64(4):428-34. DOI: 
https://doi.org/10.1016/j.pedneo.2022.03.024
19.\ Ye X, Tang R, Chen S, Lin Z, Zhu J. Risk factors for 
recurrent intussusception in children: a systematic 
review and meta-analysis. Frontiers in pediatrics. 
2019 Apr 16;7:145. DOI: 
https://doi.org/10.3389/fped.2019.00145 
20. Bandaranayake GK, Erandika H, Hettiarachchi 
M. The success of ultrasound-guided hydrostatic 
reduction in managing delayed presentation of 
childhood intussusception: A single center 
experience. Journal of Pediatric Surgery Open. 2023 
Dec 1;4:100073. DOI: 
https://doi.org/10.1016/j.yjpso.2023.100073
21. Wondemagegnehu BD, Kerego EN, Mammo TN, 
Robele AT, Gebru FT, Aklilu WK. Predictors of Failure 
in Ultrasound-Guided Hydrostatic Reduction of 
Intussusception in Children: Retrospective Analysis in 
a Specialized Center in Ethiopia. Pediatric Health, 
Medicine and Therapeutics. 2024 Dec 31:87-94. DOI 
https://doi.org/10.2147/PHMT.S451832 
22. Belkind-Gerson J. Intussusception. 
Gastrointestinal Disorders in Neonates and Infants. 
Sept 2023. Available at: 
https://www.msdmanuals.com/professional/pediatr

ics/gastrointestinal-disorders-in-neonates-and-infant
s/intussusception 
23.  Davarpanah AH, Ghamari Khameneh A, 
Khosravi B, Mir A, Saffar H, Radmard AR. Many faces 
of acute bowel ischemia: overview of radiologic 
staging. Insights into Imaging. 2021 Apr 29;12(1):56. 
DOI: 10.1186/s13244-021-00985-9
24. Lendzion RJ, Frahm-Jensen G, Keck J. Acute 
Mesenteric Ischemia. Clin Colon Rectal Surg. 2022 
Aug 12;35(3):227-236. doi: 10.1055/s-0042-1743283.   
doi: 10.1055/s-0042-1743283 
25. Elsharkawy NM, Abu Zeid MM, Ahmed ME, Attia 
SM. Clinical predictors of mortality in acute 
mesenteric ischemia. The Egyptian Journal of 
Hospital Medicine. 2021 Jan 1;82(3):479-86. 
https://ejhm.journals.ekb.eg/article_146981_f350472
24e38647ede9bba12c5753398.pdf 
26. Boeddha NP, Meijer NI, van Heesch G. 
Intussusception presenting with fluctuating mental 
status changes. Journal of Pediatric Surgery Case 
Reports. 2021 Sep 1;72:101948. DOI: 
https://doi.org/10.1016/j.epsc.2021.101948
27. Ali K, Sekkat H, Mehdi B, Raiss M, Sabbah F, Hrora 
A. The management of colo-colic intussusception 
on left colon tumor in an adult: Case presentation 
and review of the literature. International Journal of 
Surgery Case Reports. 2024 Nov 10:110578. DOI: 
https://doi.org/10.1016/j.ijscr.2024.110578
28. Ashraf A, Amer M, Walizai T, et al. Intussusception. 
Radiopaedia. 7 Nov 2024. (Accessed on 23 Dec 
2024). DOI: https://doi.org/10.53347/rID-1526. 

Non-Sonographic Hydrostatic Reduction of Intussusception in Children in Underdeveloped Pakistan  

DOI: https://doi.org/10.36283/ziun-pjmd 14-2/043

DISCUSSION
The survey results offered a comprehensive 
overview of the current understanding and attitudes 
toward forensic odontology among a diverse group 
of dental professionals. The demographic spread, 
with a predominance of younger participants, 
supports the notion that the young cohort in the 
dental field is actively engaging with forensic 
sciences. The survey results presented offer 
important insights that are directly relevant to the 
objectives set forth for assessing the state of forensic 
odontology competency among dental students 
and professionals.

The data indicate a high level of awareness and 
acknowledgment of the importance of forensic 
odontology among the respondents. This suggests a 
reasonable baseline level of competency in the 
field, which is encouraging for the future of forensic 
odontology. These findings align with many 
international studies 2,13.

The disparity in responses to questions about the 
recognition of abuse (61.70% aware vs. 38.30% 
unaware) points to a gap in knowledge that might 
not be adequately covered in dental curricula. A 
systematic review gave a similar conclusion; in the 
present study, results suggest the need for 
enhanced training in this area 14. The confidence 
expressed by participants in traditional forensic 
methodologies, like gender determination through 
dental exams and age estimation through teeth, 
implies that current instructional methods and similar 
findings have been reported in a study in Singapore 
15. 

With a large proportion of participants confidently 
asserting the application of forensic techniques, it 
appears that dental students and professionals feel 
prepared to apply these principles in real-life 
scenarios 16, 17. Based on the results, there are clear 
recommendations to be made for curriculum 
enhancements like the expansion of modules, 
including legal aspects. These results are in 
agreement with recently published literature 18, 19.

The confidence in determining gender through 
dental and skeletal analysis and age estimation 
reflects confidence in traditional forensic 
odontology methods. In the present study, many 
agreed on maintaining records, which conflicts with 
a Pakistani study 20. The preference for DNA analysis 
as the most precise method of individual 
identification follows general forensic science trends 
that emphasize genetic material as the gold 
standard for identification due to its uniqueness and 
reliability. This has also been reported in systematic 
reviews of literature 21, 22.

The participants' agreement on the utility of teeth 
and saliva for DNA indicates a high level of 
consensus about the relevance of dental structures 
in forensic analysis, which is consistent with other 
studies 23, 24, 25. 

CONCLUSION
In conclusion, the survey results indicate a generally 
high level of recognition of the importance and 
application of forensic odontology. There appears 
to be strong confidence in traditional forensic 
dentistry methods. However, there remain notable 
gaps, particularly concerning the recognition of 

abuse and the legal integration of forensic 
evidence in court processes.
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