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Pattern and presentation of paediatric patients admitted in the Department of Thoracic Surgery of Dhaka Medical College and Hospital; a single centre prospective study


Abstract:
Background: Thoracic surgery is one of the surgical procedures that, particularly in the paediatric age group, needs a skilled and committed surgical, anaesthetic, and critical care team. This has led to Dhaka Medical College and Hospital as preference for tertiary care and referral institution for pediatric thoracic surgery. 
Materials and method:
This prospective observational study was conducted in the Department of Thoracic surgery of Dhaka Medical College and Hospital (DMCH) from January 2022 to December 2025 over a period of 4 years.  Data were collected in a preformed questionnaire. Statistical analysis was performed using IBM SPSS version 26.0. Statistical significance was defined as a p-value of < 0.05.
Results: A total number of 420 patients were included in the current study after fulfilling the inclusion and exclusion criteria. Most of the patients belonged to 6-11 years group (52.38%) with a mean age of 7.8±3.4 years. Shortness of breath was the most common presentation (95.23%) of the study population followed by cough (92.85%) and recurrent chest infection (30.95%).91 patients (21.66%) had varies types of congenital anomalies for which they underwent thoracic surgeries. Among them congenital diaphragmatic hernia (CDH) was the commonest. Empyema thoracic (31.90 %) was the most common cause of admission in thoracic surgery department followed by traumatic thoracic injuries (n=118). 401 patients (95.47%) underwent open procedures while only 19 (4.5%) patients had Video Assisted thoracoscopic surgery (VATS). Most patients had emergency surgery (n=254). 61 patients suffered from various forms of post-operative complications (14.52%). Among them surgical site infection (SSI) was the most prevalent one (12.14%). There were 7 post-operative deaths.
Conclusion: The current study demonstrated pediatric age group is vulnerable to various type thoracic infective diseases which mostly required upfront surgery. Besides critical congenital anomalies like tracheoesophageal fistula was the major cause of mortality in this center. Further large scale multicenter study should be conducted in order to provide a better outcome to the patients.
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Introduction:
Thoracic surgery is a surgical intervention that involves accessing into the chest cavity to treat conditions affecting the pleura, lung, mediastinum, heart, chest wall, and diaphragm.1 Although the precise percentage of thoracic surgery among other paediatric surgical operations is unknown, many hospital-based data indicate that they are rather rare.2 Thoracic surgery is one of the surgical procedures that, particularly in the paediatric age group, needs a skilled and committed surgical, anaesthetic, and critical care team.3 This has led to Dhaka Medical College and Hospital as  preference for  tertiary care and referral institution for pediatric thoracic surgery. 
Thoracic surgery is commonly done for a number of congenital and acquired conditions in patients belong to pediatric age group. Lung developmental abnormalities such congenital lobar emphysema, congenital pulmonary airway deformity, and pulmonary sequestration are common congenital malformations that necessitate surgical intervention. Duplication cysts, esophageal atresia, diaphragmatic hernia, and eventration are further non-pulmonary congenital abnormalities. Numerous infectious and non-infectious lesions, including lung hydatid cysts, lung abscesses, empyema, foreign body aspiration, and bullae, are examples of acquired illnesses.4
Pediatric thoracic surgery can be done by a number of common surgical techniques. Both thoracoscopy and conventional open thoracotomy are used to get access to thoracic cavity of pediatric population. Unlike low- and middle-income nations, high-income nations frequently employ the thoracoscopic technique due to the availability of small surgical equipment.5 Lateral thoracotomy, posterolateral thoracotomy, anterior thoracotomy, median sternotomy, and micro thoracotomy are among the conventional open thoracotomy techniques used in children.6

Since thoracic surgery in pediatric patients is a difficult task, providing sufficient analgesia is one of the most important aspects of patient care following the procedure. For example, a cross-sectional study conducted in Italy revealed that 37.5% of children experienced at least one painful episode in the immediate post-thoracotomy period.7 Pain following a thoracotomy can lead to several harmful respiratory side effects such hypoxia, pneumonia, and atelectasis.18. Therefore, it should be standard procedure for these patients to receive adequate analgesia with frequent follow-up using various clinical indices and pain grading.8
Due to anatomical differences, physiological immaturity, and a high frequency of congenital abnormalities, the paediatric population poses particular difficulties in thoracic surgery. The surgical disease burden varies by geographic location due to the heterogeneity of paediatric thoracic pathology.9 In situations with limited resources, paediatric thoracic surgery is frequently affected by complicated disease profiles, delayed presentation, and inconsistent perioperative care. Despite this specialty's therapeutic significance, little is known about the surgical case burden, management strategies, and results from low-resource nations like Bangladesh. Our single-center experiences could offer valuable insights into the complexity of cases, clinical management trends, and outcome variability.10 For the greatest long-term outcomes and to avoid life-threatening complications, children with thoracic problems typically need early intervention. Infection, bleeding, respiratory distress, post-pneumonectomy syndrome, air leak, pulmonary oedema, chylothorax, and recurring chest infections are all common postoperative consequences.11 It is wise to address these issues as soon as possible, in order to understand the risk factors of mortality and morbidity. Thus, describing the pattern and contributing factors of these complications is essential to optimizing perioperative care management and provide a better outcome to the patients.

The current study was conducted to assess the disease burden and presentation pattern and outcome of pediatric population undergoing thoracic surgery in a tertiary center of Bangladesh.


















Materials and method:
This prospective observational study was conducted in the Department of Thoracic surgery of Dhaka Medical College and Hospital (DMCH) from January 2022 to December 2025 over a period of 48 months.  All the patients who belonged to the pediatric age group who presented in the Thoracic surgery department were included in the study. A purposive sampling method was used. An ethical clearance was taken from Ethical Clearance Committee of DMCH to conduct the study. An informed written consent was obtained from all the participants regarding the study procedure.
Inclusion criteria:
1. Age < 18 years
2. Patients who required emergency or elective thoracic surgery
Exclusion criteria:
1. Patients who required thoracotomy due to cardiac pathology
2. Parents of the patient not willing to enrolled in the study
3. Patient with incomplete or missing medical records
All patients underwent thorough clinical history taking and physical examination. Demographic data regarding age, sex, residence and associated other pathologies were documented. Besides disease pathology, pattern of presentation (emergency or elective), diseases category (congenital /acquired), clinical symptoms were analyzed. Operative data included type and pattern of operation (open vs. thoracoscopic), surgical approach (thoracotomy / sternotomy), duration of operation and amount of blood loss. Data regarding early (within 14 days) and delayed post-operative complications (upto 6 weeks) were noted. Never the less, duration of hospital stay, requirement of intensive care unit (ICU) and mortality rates were obtained. Factors responsible for post-operative complications were also identified.
Data were collected in a preformed questionnaire. Statistical analysis was performed using IBM SPSS version 26.0. Continuous variables were analyzed in the form of the means with standard deviations (Mean ± SD). Categorical variables were shown as numbers and proportions. Continuous data were analyzed using the independent samples t-test. Categorical data were analyzed using the chi-squared test or Fisher test. Statistical significance was defined as a p-value of < 0.05. 













Results:
A total number of 420 patients were included in the current study after fulfilling the inclusion and exclusion criteria. Most of the patients belonged to 6-11 years group (52.38%) with a mean age of 7.8±3.4 years. Most of the patients were males (73.8%) with male to female ratio of 2.8:1.Majority of the patients resided in rural area (69.04%) especially who required emergency thoracotomy due to various kinds of thoracic injuries (n=130) (Table-1).
	Variable
	Category
	Frequency
	Percentage

	Sex
	Male
	310
	73.80%

	
	Female
	110
	26.20%

	Age groups
	1 day to 30 days
	21
	5.00%

	
	1 month to 6 months
	10
	2.38%

	
	6 months to 12 months
	21
	5.00%

	
	1 year to 6 years
	123
	29.28%

	
	6 years to 11 years
	220
	52.38%

	
	11 years to 16 years
	25
	5.95%

	Residence
	Urban
	130
	30.09%

	
	Rural 
	290
	69.04%



Table-1 showing demographic variables of the study population
Dyspnea was the most common presentation (95.23%) of the study population followed by cough (92.85%) and recurrent chest infection (30.95%).11.67% (n=49) patients had associated congenital anomalies involving various systems of the body. Genito-urinary anomalies was the most prevalent one (5.95%) followed by cardiac (3.09%) and nervous system anomalies (1.9%). 23 patients (5.47%) required support from intensive care unit (ICU) before admission to Thoracic Surgery Department due to manly respiratory failure and hemodynamic instability (Table-2).
	Variable
	Category
	Frequency
	Percentage

	Presentation of the patient 
	Dyspnea
	400
	95.23%

	
	Cough
	390
	92.85%

	
	Recurrent chest infection
	130
	30.95%

	
	Hemoptysis
	245
	58.33%

	
	Fever
	210
	50.00%

	
	Weight loss
	80
	19.04%

	Associated  Congenital anomalies 
	Cardiac
	13
	3.09%

	
	Gastro intestinal and hepatobiliary
	2
	0.4%

	
	Central nervous system
	8
	1.9%

	
	Musculoskeletal
	1
	0.002%

	
	Genito-urinary
	25
	5.95%

	Past surgical history
	Yes
	11
	26.19%

	
	No
	401
	95.47%

	Preoperative ICU admission
	Yes
	23
	5.47%

	
	No
	397
	94.52%



Table-2 showing clinical presentations of the study population
91 patients (21.66%) had various types of congenital anomalies for which they underwent thoracic surgeries. Among them. congenital diaphragmatic hernia (CDH) was the commonest one (n=46) followed by bronchogenic cyst (3.57%), congenital lobar emphysema (2.38%), tracheoesophageal Fistula (2.38%) respectively. Empyema thoracic (31.90 %) was the most common infective cause of admission in thoracic surgery department. Traumatic thoracic injuries (n=118) were the second most common acquired condition for which patient underwent surgeries. Out of which traumatic haemothorax (21.42%) was the prominent one followed by tracheobronchial injury (5.00%). A total number of 38 patients presented with mediastinal mass (9.47%). hydatid cyst (n=20) and germ cell tumors (n=18) were the commonest pathology in this category. Besides, 11 (2.61%) patients presented with chest wall tumors (table-3)
	Category
	Diagnosis
	Frequency
	Percentage

	Congenital conditions 
	Tracheoesophageal Fistula
	10
	2.38%

	
	Congenital Lobar emphysema(CLE)
	10
	2.38%

	
	Congenital airway malformation(CCAM)
	07
	1.67%

	
	Bronchogenic cyst
	15
	3.57%

	
	Congenital Diaphragmatic Hernia(CDH)
	46
	10.95%

	Acquired conditions 
	Mediastinal mass
     Hydatid cyst
     Mature teratoma
     Yolk sac tumor
	
20
10
8
	
4.76%
2.38%
1.90%

	
	Post-pneumonia complication
    Lung abscess
    Empyema thoracis
	
25
134

	
5.95%
31.90%

	
	Esophageal stricture, corrosive injury/perforation
	6
	1.42%

	
	Chest wall tumors
   
	11
	2.61%

	
	Tracheobronchial injury
	21
	5.00%

	
	Diaphragmatic injury
	07
	1.67%

	
	Traumatic haemothorax
	90
	21.42%


Table-3 showing disease pattern of the study population


401 patients (95.47%) underwent open procedures while only 19 (4.5%) patients had Video Assisted Thoracoscopic Surgery (VATS). Most patients had emergency surgery (n=254) as majority of the patients were suffering from different types of chest trauma (n=118). Decortication was (59.28%) the major surgery done during the study period mainly due to infective causes and traumatic hemothorax. Among the elective group, repair of congenital diaphragmatic hernia (10.95%) was the commonest surgery performed followed by lobectomy (4.76%) and enucleation of hydatid cyst and capitonnage (4.76%). Lobectomies were done mainly for CLE, lung abscess and CCAM while pneumonectomies (n=5) were done mainly due severe tracheobronchial injury.12 patients (2.85%) had Intraoperative complications where per-operative bleeding was the most prominent one. One patient had per-operative cardiac arrest who ultimately died. The patient suffered severe trachea bronchial injury due to road traffic accident (RTA). Majority of the operations were done between 1-2 hours with mean duration of 1.8±0.8 hours. Most of the patients (86.90%) required blood transfusion and mean amount of blood transfusion was 1.6±0.6 units (Table-4).













	Variable
	Category
	Frequency
	Percentage

	Type of surgery

Pattern of surgery
	Open 
	401
	95.47%

	
	VATS
	19
	4.5%

	
	Elective
Emergency

	166
254
	39.52%
60.47%

	Surgical procedure
	Decortication
Lobectomy
Pneumonectomy
Excision of Mediastinal Mass
Repair of diaphragmatic hernia
Enucleation of hydatid cyst and capitonnage
Excision of chest wall tumor
    With Mesh
    Without Mesh
Excisional biopsy
Repair of tracheobronchial injury
Repair of tracheoesophageal fistula
	249
20
5
18
46
20


2
9
10
21

10
	59.28%
4.76%
1.2%
4.28%
10.95%
4.76%


0.4%
2.14%
2.38%
5.00%

2.38%

	Intraoperative complications
	Yes
	12
	2.85%

	
	No
	408
	97.14%

	Intra-operative
Complications Type
	Bleeding
	8
	1.91%

	
	Accidental injury to other structures
	2
	0.4%

	
	Per-operative cardiac arrest
	1
	0.2%

	
	Death
	1
	0.2%

	Duration of operation
	<1 hour
	21
	5.00%

	
	1-2 hours
	355
	84.52%

	
	2-3 hours
	33
	7.85%

	
	>3 hours
	11
	2.61%

	Blood transfusion
	Yes
	365
	86.90%

	
	No
	55
	13.09%


Table-4 showing operative variables of the patients
All the patient had intercostal chest drain tube (ICT) insertion in the post-operative period. Mean duration of ICT insertion was 6±1.2 days. 5.23% (n=22) patients required post-operative ICU support and 3.57% patients required mechanical ventilation support (n=15).  


61 patients suffered from various forms of post-operative complications (14.52%). Among them surgical site infection (SSI) was the most prevalent one (12.14%). There were 7 post-operative deaths (within 14 days). Tracheoesophageal fistula was the major cause of mortality in this study (5 out of 7) (Table-5).


	Variable
	Category
	Frequency
	Percentage

	Postoperative chest tube insertion
	Yes
	420
	100%

	
	No
	0
	0%

	Chest tube duration
	<7 days
	345
	82.14%

	
	>7 days
	75
	17.85%

	Postoperative admission
	ICU
	22
	5.23%

	
	General ward
	398
	94.76%

	Postoperative mechanical ventilation
	Yes
	15
	3.57%

	
	No
	405
	96.42%

	Early postoperative complication (within two weeks)
	Yes
	61
	14.52%

	
	No
	359
	85.47%

	Complications
	Respiratory complications (pneumonia, atelectasis etc.)
	8
	1.9%

	
	Bleeding
	15
	3.5%

	
	Wound infection
	51
	12.14%

	
	Others 
	6
	1.4%

	
	Death
	7
	1.6%



Table-5 showing post-operative outcome of the patients







Discussion:
Paediatric thoracic surgery poses special physiological and anatomical challenges for the surgeons because of the diversity of patient’s clinical presentation and anatomical aberrations. In addition, compared to adults, the paediatric age group need specific anaesthetic, perioperative, and surgical care to provide a better outcome. Because there aren't many thoracic surgeons working in Bangladesh in this age group. Besides, there are only a few studies available regarding the disease category and outcome of the patients.12,13
Department of Thoracic surgery of Dhaka Medical College and Hospital of Bangladesh serves as a tertiary centre for thoracic diseases providing service to both adult and children. Paediatric cases are operated by a specialized thoracic surgery team and aided by anaesthetists with a particular focus on paediatric thoracic surgery to guarantee superior care.14 However, there are a lot of shortcomings in the department especially the logistic support is inadequate to perform advanced surgeries. 
The mean age of the study population was 7.8±3.4 years with a male female ratio of 2.8:1.The male preponderance (73.80%) seen in this study corresponds with data from Ogunleye et al.15 in Nigeria and Gebreselassie et al. in Ethiopia,16 both of which reported comparable demographics. The present study showed 3.09% patients had co-existing cardiac anomalies. The presence of cardiac anomalies, including ventricular septal defect, patent ductus arteriosus, or tetralogy of Fallot, markedly impairs postoperative recovery due to hypoxia and hemodynamic instability.17 Regardless of the surgical technique, cardiac abnormalities are the strongest independent predictors of death, according to Cothren et al.18



 Infective causes (35.64%) (lung abscess, empyema thoracis and hydatid cyst) were the major indication  of admission in present study. The higher incidence of these diseases in pediatric age group also coincides with other studies conducted in low income countries by Liu et al.19 The higher rates of thoracic infective diseases in this region is due to poor immunological status and unhygienic lifestyle of the people especially in rural areas.
Chest trauma (n=118) was the second most common cause of admission who required different types of thoracic surgeries in the current study. The high prevalence of traumatic pediatric surgery in this centre because of increased rate of road traffic accidents in rural area especially in the highway roads as well as unavailability of thoracic surgery facilities in various region of the country. Though in a study, Davies  GE. , showed higher prevalence of congenital anomaly in the western world,20the results of our study contradicts with this study as most of the patients belonged to rural areas (69.04%) where infection and trauma rates are relatively more than urban areas. 
Decortication was the major surgery performed in the current study (59.28%) mainly due to empyema thoracis and traumatic hemothorax leading to hematoma formation. Though the results do not coincide with other studies,21,22 it reflects the disease burden of the thoracic surgery department of DMCH. Repair of CDH was the second most common surgery performed in pediatric patients (10.95%) as it was the most prevalent congenital anomaly among the pediatric age group. 





The current analysis indicates that open thoracotomy was performed in 95.47% cases, highlighting prevalent practice patterns in several underdeveloped countries where thoracoscopic repair is constrained by financial and technological limitations. In a recent meta-analysis, Alansari et al.  showed that thoracoscopic surgery provides equivalent survival to open thoracotomy with less musculoskeletal morbidity and a quicker recovery period.23 In  similar studies , Gohda et al.  and Zhang et al. showed that, in specialized facilities with the right perioperative care, thoracoscopic surgery could be carried out successfully even in infants with low body weight.24 The limited number of thoracoscopies performed in this series (19 instances, 4.5%), highlights the pressing need for Bangladesh to invest in paediatric minimally invasive surgery.
Surgical site infections (SSI) were the major post-operative complication (12.14%) in the present study followed by post-operative bleeding (3.5%) and pulmonary complications (1.9%).In previous studies it was observed that 3–12% of surgeries result in surgical site infections (SSIs), which coincide with our results. SSI raises morbidity, lengthen hospital stays, and increase expenses of the patients.25 When compared to open thoracotomy, minimally invasive procedures (VATS) greatly lower hazards of SSI. Aseptic procedures, proper antibiotic prophylaxis, and careful wound care—particularly at the chest tube site—are essential for preventing SSI.
There were 8 deaths (1 intraoperative vs 7 postoperative) during the study period which was lower than other studies conducted in developing countries (1.92% vs 4.68%).25 Tracheo-esophageal fistula was the main pathology for which majority of the children died (n=5). The lower incidence of mortality in this center was mainly due to presence of a dedicated expert team including thoracic surgeons and pediatric anesthesiologist.
The study had limitations. It was a single center study without any randomization. The study period was conducted over a short period of time.  Never the less, follow up period was also short. So, the results of the study may not represent the scenario of whole country
Conclusion:
The current study demonstrated pediatric age group is vulnerable to infective thoracic diseases which mostly required various types of surgeries. Besides critical congenital anomalies like tracheoesophageal fistula was the major cause of mortality in this center. Further large scale multicenter study should be conducted in order to provide a better outcome to the patients.
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