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Abstract
Intra-abdominal abscess and an intractable abdominal wall sinus forty years after splenectomy is rare, which has not been described previously in the surgical literature. We report the management of a patient who had presented with an intractable sinus on his left hypochondrium forty years after having undergone splenectomy and cholecystectomy, which persisted for more than two years despite repeated surgery and courses of antibiotics and compromised quality of life significantly from pain. A sinogram and computerised tomographic scan followed by exploration and laying open of the sinus delivered multiple silk sutures used for ligation of splenic pedicle, led to complete resolution of the sinus. It is important to avoid using non-absorbable silk sutures during splenectomy when splenectomy is undertaken in a contaminated field. Appropriate imaging and exploration is mandatory for its resolution.
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Core tip: An intra-abdominal abscess and a sinus 40 years following splenectomy is rare, which should be investigated with a computerised tomographic scan and a sinogram and treated by exploration. Non-absorbable silk sutures, which act as nidus for bacteria, should be avoided if splenectomy is undertaken simultaneously with surgery on a hollow viscus.

INTRODUCTION
Splenectomy is performed for a wide range of medical conditions such as haematological disorders, portal hypertension and trauma, which can be attended by complications, principally infectious and thromboembolic[1]. Splenectomy is also performed in association with surgery of other abdominal viscera, particularly in multiply injured trauma victims, where contamination of abdominal cavity is present[2]. Chronic intra-abdominal sepsis can compromise the quality of life significantly and be challenging from diagnostic and treatment perspectives. We describe the management challenges posed by the late presentation of a patient with intra-abdominal abscess followed by an intractable abdominal wall sinus 40 years after splenectomy and review pertinent literature.

CASE REPORT
A 62-year-old male was referred to our general surgical clinic from the dermatology department for a second opinion and management of a persistently discharging sinus on the left hypochondrium of two years duration, which was associated with severe eczematous changes on the skin around the sinus, unresponsive to topical steroid creams. He experienced continuous pain in the left upper abdomen, which compromised his sleep and work, and was on regular diazepam 5 mg nocte, morphine sulphate solution 5-10 mg PRN, sustained-release morphine sulphate (Zomorph®) 10 mg 12 hourly and oral phenoxymethylpenicilln 250 mg twice daily.
Aged 19, he had undergone a cholecystectomy and splenectomy for gallstones and portal hypertension through an upper midline incision. Forty years after the surgery, he presented with a painful lump on his left hypochondrium with clinical features suggestive of an intra-abdominal abscess. The abscess, containing thick pus, was drained through a transverse subcostal incision. Although the operation record described that the omentum was herniating through a 1 cm diameter defect in the muscles, which was closed with interrupted 0 prolene sutures; in retrospect, the omentum was walling off the abscess, which was mistaken for an incisional hernia. After four weeks, a discharging sinus developed through the middle of the scar, which refused to heal despite debridement on three occasions, regular dressings and courses of flucloxacilln. Over the following two years, the pain and the sinus persisted and caused severe disability. Due to the extensive excoriation of the skin surrounding the sinus, he was referred to a dermatology clinic. 
On examination, the skin around the sinus showed severe eczematous changes and the sinus was adherent to the left costal margin in the mid-axillary line the white blood cell count was 16 × 109/L and the C-reactive protein was 21 units/mL culture of the pus grew Staphylococcus aureus sensitive to flucloxacilln. A plain computerised tomographic (CT) scan showed a septated extraperitoneal collection in the left upper abdomen measuring 85 mm × 25 mm × 20 mm with adjacent inflammatory changes (Figure 1A). A sinogram delineated the tract under the ribs towards the upper quadrant. There was no communication with the bowel. A CT scan of the abdomen, following the sinogram, after the administration of oral water and intravenous contrast, showed the contrast in the cavity (5 cm × 15 cm in maximum axial dimensions) lying in the extraperitoneal space, which extended from the opening under lower edge of the rib cage to the under surface of the diaphragm cranially. The splenic flexure and the descending colon lay close to the cavity without communication between them (Figure 1B).
The sinus was explored under general anaesthesia. Using a 6 Fr feeding tube, methylene blue dye was injected into the cavity. Through a generous subcostal incision, the sinus tract was followed cranially keeping the dissection close to the rib cage and laid it fully open. The cavity contained thick pus and free-floating braided black silk sutures (15 in number), it was thoroughly curetted with a Volkmann’s spoon and washed with copious amount of saline and hydrogen peroxide solution. The wound was closed in layers after inserting a 16 Fr Robinson’s drain, which was removed after 7 d and the patient was discharged home. The specimens from the sinus contained multiple pieces of fibrous tissue, largest measuring 20 mm in maximum dimension. The histology of the sinus tract showed chronically inflamed fibrous tissue with no evidence of granulomatous inflammation or neoplastic disease. On a routine follow-up after three weeks, the wound has healed with no sign of recurrence of the sinus. The patient has stopped taking analgesia or tranquillizers. On a telephone enquiry two years following the surgery, he remained well, pain free and not on any drugs, with no signs of recurrence of sinus. 

DISCUSSION
The spleen is crucial in regulating immune homoeostasis through its ability to link innate and adaptive immunity and in protecting against infections[3]. Asplenic patients have a lifelong risk of overwhelming post-splenectomy infection and have been reported to have low numbers of peripheral blood IgM memory B cells[4]. Immunisation and prophylactic antibiotics help preventing post-splenectomy opportunistic infections. 
Presentation with an intra-abdominal abscess and a non-healing sinus, 40 years following splenectomy, is rare and unreported in the surgical literature. Surgical treatment of acute cholecystitis or appendicitis, is known to be associated with a higher risk of late abscess formation, due to retained stones in the abdominal cavity/wall or contamination of the wound at the time of surgery, respectively[5,6]. The differential diagnosis of a non-healing sinus includes tuberculosis, malignancy, presence of foreign bodies and communication with abdominal organs to the skin surface. Moreover, mesh repair of an incisional or inguinal hernia, as well as the use of silk yarn in surgical sutures, are associated with late abscess formation. The silk acts as a foreign body and a nidus for latent infection, which can manifest with sinuses several years after the primary surgery as in our case[7].
Intra-abdominal abscesses can also occur due to injury to the stomach, pancreas or intestine during splenectomy, but the incidence reported is less than 1 percent and the presentation is usually early during the post-operative period[8,9]. Splenectomy performed for splenic abscess can present with intra-abdominal abscess due to contamination of peritoneal cavity and post-splenectomy immunosuppressed state[10]. Bacterial translocation is the invasion of indigenous intestinal bacteria through the gut mucosa to normally sterile tissues and internal organs, which could lead to delayed infection as in our case[11].
Our patient had undergone a splenectomy with ligation of the splenic vessels with silk sutures and a cholecystectomy in the same sitting. It is highly likely that contamination of the splenic bed containing silk sutures with the organisms present in the gall bladder had led to this delayed presentation with a splenic bed abscess and persistent sinus. Resolution of the sinus after removal of the infected silk sutures, emphasises the need for avoidance of using braided silk sutures during surgery, particularly, when splenectomy is performed together with resection of hollow abdominal viscera or when an immunosuppressed state is likely to follow, such as after splenectomy and organ transplantation. Utilisation of absorbable and non-braided sutures can potentially prevent this complication. Polyglactin 910 is considered to be the optimum suture in preventing the formation of adhesions and abscesses[12]. A sinogram and CT scan followed by early exploration, removal of the sutures and complete excision of the sinus tract through adequate surgical access are essential for a permanent cure and amelioration of prolonged suffering of the patient.

COMMENTS
Case characteristics 
A 62-year-old man with history of undergoing splenectomy 40 years ago presented with presented with a 2-year history of a sinus following drainage of an intra-abdominal abscess, which refused to heal despite repeated surgical interventions. 
Clinical diagnosis 
A discharging sinus on the left hypochondrium with excoriation of skin.
Differential diagnosis 
A chronic sinus due to tuberculosis, malignancy, presence of foreign body or a fistula communicating to intra-abdominal organs.
Laboratory diagnosis 
There was leucocytosis and raised C-reactive protein. Staphylococcus aureus was isolated from the discharge emanating from the sinus.
Imaging diagnosis 
A plain computerised tomographic (CT) scan showed a septated extraperitoneal collection in the left upper abdomen measuring 85 mm × 25 mm × 20 mm with adjacent inflammatory change. A sinogram delineated the tract under the ribs towards the upper quadrant. There was no communication with the bowel.
Pathological diagnosis 
The histology of the sinus tract showed chronically inflamed fibrous tissue with no evidence of granulomatous inflammation or neoplastic disease.
Treatment 
Exploration of the sinus, removal of retained silk sutures and curettage of the sinus led to complete healing.
Related reports 
Intra-abdominal abscess and infections following use of non-absorbable sutures have been reported in the past. But a case like this presenting 40 years after having undergone splenectomy has not been reported in the past.
Experiences and lessons 
The case emphasizes the need for appropriate investigations with a sinogram and CT imaging followed by early exploration of the sinus. Use of non-absorbable sutures should be avoided to prevent such complications.
Peer-review 
This is a very rare case indeed. The case report is correctly structured, well written, the case is well and completely described. It is indeed useful as a case report for clinical practice.
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Figure 1  Contrast in the sinus tract extending up into the left upper quadrant (arrow) (A) and abscess cavity in the left upper quadrant (arrow) (B).
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