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A Rare Dual Etiology of Gastropericardial Fistula in a Child: Liver Malignancy with Candida Infection Leading to Pyopneumopericardium 
ABSTRACT 
	 Backgound-Pyopneumopericardium due to gastropericardial fistula with candida pericarditis is very uncommon in pediatric age group and with extremely high mortality. To the best of our knowledge this is the first case report of this kind in the pediatric literature. Case presentation- A 4 year old female child was referred from a pediatric tertiary care facility with history of fever, cough, fast breathing and subjected to pericardiocentesis in the referral centre in view of hydropneumopericardium with cardiac tamponade. Despite aggressive antibiotic administration and recurrent pericardial aspiration the general condition of the patient had a deteriorating course. The culture of candida in the pericardial fluid gave a clue to the presence of immunosuppression. She was diagnosed with candida pericarditis, persistent pneumopericardium secondary to gastropericardial fistula on account of gastric malignancy. She could not survive  because of poor general condition on account of  late and unusual presentation of gastric malignancy. Conclusion- Non resolving pyopneumopericardium must always be investigated for candida pericarditis and its attendant cause of immunosuppression. Also an abnormal connection between the pericardial sac and any hollow viscera should be suspected. Early recognition and aggressive management will be life saving in such condition.
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INTRODUCTION 
Pyopneumopericardium is a rare and life threatening condition in children and is associated with the collection of air or gas in the pericardium  (1).Candidal pericarditis and attended pyopneumopericardium occurs in immunosupressed patients and progresses rapidly to cardiac tamponade and death if not diagnosed and treated promptly(2).
Hereby we are reporting a case of Candidal pyopneumopericardium with gastropericardial fistula which is a very rare and possibly the first reported in literature in the paediatric age group as well from the Indian subcontinent. Gastropericardial fistula can lead to serious complications, including cardiac tamponade, sepsis, hemodynamic compromise and death. Therefore, early diagnosis and timely management are important for physicians to prevent from catastrophic complications (Ni et al., 2021). The occurrence of post-operative gastropericardial fistula is induced by the perihiatal scarring. In addition, recurrence of hiatal hernia or migration of the surgical wrap may also favor occurrence of fistulae. For gastropericardial fistula, contrast media-enhanced traditional examinations are the cornerstone of diagnosis. Abdominal CT may reveal the fistula. Surgical correction is the most effective form of treatment (Sherif et al., 2016).
cASE PRESENTATION
A 4 year female child was referred from a pediatric tertiary care facility with a history of fever, cough and fast breathing  for 15 days with generalised swelling of the body for 7 days. She was diagnosed as a case of hydropneumopericardium with cardiac tamponade in the referring centre and was subjected to urgent USG guided pericardiocentesis through the 3rd intercostal space in the anterior axillary line and  60 ml of thick pus drained. This resulted in improvement of blood pressure but followed with deterioration in next 24 hours for which child was  shifted to  our hospital.
General examination showed severe pallor, pitting edema, heart rate of 160/min, respiratory rate 34/min, blood pressure 68/48 mm of Hg  with pulsus paradoxus and prolonged capillary refill time. Cardiovascular system examination revealed muffled heart sounds with a grade III coarse systolic machinery murmur(?? mill wheel murmur) .Liver was palpable 5 cm below the costal margin(span 11 cm) which was firm  and tender.
 Intravenous fluids ,ionotropes and antibiotics were started in view of  shock and concern of sepsis.  Posteroanterior chest radiographs showed cardiomegaly and a continuous radiolucent rim of air around the cardiac silhouette. Continuous diaphragm sign was present at the base of the heart.(Figure 1)
 ECG showed reduced voltages while Echocardiography revealed air gap sign both in the M mode and 2 D plane.(Figure 2) In view of short history of fever and interventional drainage procedure through III intercostal space, findings of clinical examinations and  investigations a prospective diagnosis of  infective pathology pyopericardium with iatrogenic tamponade(pyopneumopericardium) and shock was made.
Pericardiocentesis from subcostal space was done and 150 ml of purulent fluid along with air bubbles were drained. A pigtail catheter was left in the pericardial sac. After the procedure there was quick improvement in the blood pressure, air gap sign disappeared and also there was radiological improvement. Investigations showed neutrophilic leucocytosis( TLC -34x103/L, 84% neutrophils), thrombocytopenia (50X103/L) with deranged liver function test     ( SGOT-208IU/dL, SGPT-108IU/dL,ALP-127 IU/dL,Serum protein-4.9g/dL, S albumin 1.7 g/dL) with prolonged PT/APTT and INR(1.96). Renal function test and serum electrolytes were normal. Pericardial fluid examination showed 71000 cells/HPF(60% polymorphs ) , sugar-61mg/dl, protein- 2.6 mg/dl and ADA-72 U/dL.
Albumin and FFP  transfusion were  given to correct hypoalbuminemia and coagulation profile.The child remained clinically stable on days 2 and 3, during which 120 mL and 140 mL of pericardial fluid with air were drained, respectively. A conservative management approach was therefore planned. 
On day 4, the child became restless and hypotensive, and was managed with pericardial aspiration and escalation of inotropic support. Meanwhile, KOH staining of the pericardial fluid revealed budding yeast cells and pseudohyphae. A diagnosis of Candida pneumopericardium with cardiac tamponade was made, and intravenous Liposomal Amphotericin B was initiated. Candida pericarditis is rare and typically occurs in immunocompromised individuals; however, there was no evidence of immunosuppression in this case. The HIV test was non-reactive, and the immune profile was within normal limits.
On day 6 oral thrush appeared, urine routine microscopy showed candida hyphae and pericardial fluid culture showed candida species growth. USG abdomen revealed hepatospleenomegaly with possibility of liver abscess and bilateral pleural effusion. Subcutaneous emphysema developed in left chest and B/L neck for which a cardiovascular - thoracic surgery reference was sought and advised conservative management.
From day 6 onwards, approximately 150 mL of pericardial fluid with air bubbles was aspirated daily, which was followed by improvement in blood pressure. However, on day 8, the child’s condition deteriorated with worsening shock, and she required mechanical ventilation due to respiratory failure. Laboratory investigations revealed a worsening hemogram and coagulation profile (TLC: 54,000/cmm with 90% polymorphs, thrombocytopenia: 40,000/cmm, INR: 3.7). Tuberculosis PCR of the pericardial fluid was negative. Antibiotics, antifungal therapy, and inotropes were continued, along with multiple transfusions of fresh frozen plasma and platelets.
Repeat USG at day 10 was suggestive of a  gastropericardial fistula  with a defect  in the pericardium continuous with the anterior wall of stomach and pulsatile movement of stomach with heartbeats. It also showed hepatosplenomegaly with echogenic lesion in left lobe of liver with venules traversing through it in proximity of gastric wall ,suggestive of invasion. Similar but smaller lesions were also noted in right lobe of liver. CECT chest and upper abdomen confirmed the findings of  gastropericardial fistula with a mass in the stomach eroding the anterior gastric wall ( malignant) and communicating with the pericardial space along with seconderies in liver.(Figure 3) Gastropericardial fistula was also subsequently confirmed with oral Methylene Blue dye test. Barium exam and panendoscopic biopsy was not done. Surgical opinion was sought, but the patient deteriorated further and succumbed.
DISCUSSION
Bricketeau in 1884, first described pneumopericardium and named the classical pericardial sound associated with this disorder “bruit de moulin” (water-wheel sound)(3).
The etiology of pneumopericardium  includes (1) Iatrogenic (endotracheal intubation, esophagoenterostomy, thoracentesis, post-sternal bone marrow aspiration,  the use of positive-pressure ventilation) (2) Trauma, penetrating or blunt (3) Pericarditis and production of gas caused by gas-forming organisms including direct extension of an inflammatory process such as lung, liver, or subphrenic abscess. (4)Fistula formation between the pericardium and air containing structures such as pleural cavity, bronchial tree and the gastrointestinal tract(4,5,6).
Iatrogenic pyopneumopericardium with tamponade is the most common etiological diagnosis associated with inappropriate drainage of pericardial effusion. The same was thought in the index case due to drainage attempted through the third intercostal space.
Chest radiograph is diagnostic for pneumopericardium .Anteroposterior view shows a radiolucent rim of air around the cardiac silhouette, outlined by a fine line representing the pericardial sac. The gas may outline the superior surface of the diaphragm(normally invisible), which can be seen on the lateral radiograph as the continuous left hemidiaphragm sign and on a frontal radiograph as the continuous diaphragm sign(7) (Figure 1)
Echocardiogram reveals the “air gap sign”(8) (Figure 2)which results from air within the pericardium that interferes with the echocardiographic beam; the displacement of the air by the changing cardiac size from systole to diastole results in cyclic appearance of ‘air gap’.
The appearance of oral thrush , presence of candida in urine and subsequent culture of candida in the pericardial fluid established the diagnosis of candida pericarditis. Candida colonization occurs in immunosupressed patients i.e. any child having malignancy, receiving oral or systemic antibiotics,  steroid, cytotoxic, or immuno-suppressive agents , and those on prolonged use of intravenous catheters and and long lines(9). However initially there was no evidence of immunosuppression in our case except for moderate hepatomegaly and deranged liver function (? malignancy ) which were presumed to be due to cardiac failure.
The most common Candida species isolated in the paediatric population is albicans.. Disseminated candidiasis usually involves lung, followed by the liver, kidney, brain, spleen, eye and heart in decreasing order(10).A PubMED search revealed six cases of Candida pericarditis in children.(11,12)
Fistula between the  stomach and pericardium have been described in adults , however it is rare in pediatric population.Ulcers ,neoplasms and instrumentation may lead to penetration  proximally to the pericardium creating gastro-pericardial fistula  (13)
In our case persistent pyopneumopericardium and  tamponade may be due to Candida Pericarditis and gastropericardial Fistula with access of gastric contents (secretions and sloughing of ? malignant tissue) and air in to the pericardial sac . Stomach malignancy and gastropericardial fistula was  ascertained by  USG abdomen and CECT( Figure 3 a,b,c)and oral methylene blue dye test.(14)Barium exam was not done as residual barium may produce artifact on subsequent CT. Endoscopy was deferred as air insufflations may worsen the tamponade.
Gastropericardial fistula may account for 4.8% of Pneumopericardium and has been associated with high mortality
(85%)(15). Gastric tumors are very rare in pediatric age group(0.11% of all gastric cancers). Although biopsy was not done but our index case may be a gastointestinal stromal tumor as it is the most common gastric tumor with a strong predominance in female and a high rate of metastasis to liver and peritoneum.(16,17).Biopsy could  notbe done for fear of  worsening  the tamponade in the presence of candida pericarditis.Candida pericarditis in the setting of a gastric tumor has rarely been reported.
Tension pneumopericardium should be managed with rapid fluid resuscitation and emergent pericardiocentesis under echocardiographic guidance and hemodynamic monitoring, followed by pericardial fenestration and pericardial drainage. Urgent reparative surgery addressing pericardial fistula and tamponade should be carried out to prevent mortality(18).
Poor appreciation of gastropericardial fistula as one of the causes of recurrent cardiac tamponade in our patient and its predisposing  underlying gastric malignancy led to worsening  of his condition  and only pericardiocentesis could be performed, which was unfortunately not sufficient to stabilize his clinical status.
SUMMARY AND CONCLUSION 
Candida can cause pericarditis mainly in immunocompromised persons. It can also cause  gastropericardial fistula. Very few cases have been reported in pediatric age group.Fistulous connection between pericardial sac and any hollow viscera secondary to ulcer, malignancy and instrumentation causing pyopneumopericardium has been reported in adults.In the setting of candida pericarditis and persistent/non resolving pyopneumopericardium; gastropericardial fistula should be thought and gastric malignancy to be excluded even in pediatric age group. Malignancy as a cause of persistent pyopneumopericardium should be strongly suspected in the presence of candida pericarditis and gastropericardial fistula even in pediatric age group.
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Figure 1. Chest radiograph showing radiolucent rim of air surrounding cardiac silhouette and “continuous diaphragm sign”
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Figure 2: M MODE Echocardiography showing ‘Air Gap Sign’

Figure 3.: CECT Chest showing (a) pneumopericardium, (b) gastropericardial fistula and  (C) gastric malignancy with invasion in liver
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