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ABSTRACT

Despite the development of effective antibiotics, subphrenic abscess continues to be a significant clinical problem. The formation of the
subphrenic abscess occurs after intestinal contents and gut bacteria contaminate the abdominal cavity. Here, we report a case of a bilateral
subphrenic abscess mimicking a bilateral pleural effusion and the symptoms appeared 1 year after the last abdominal operation. The uniqueness
of this case was its late presentation and bilateral distribution, mimicking a bilateral pleural effusion.
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LeEARNING POINTS

« Subphrenic abscess with bilateral distribution mimicking
bilateral pleural effusion.

« It developed postoperatively 1 year after the surgery.

+ A chest radiograph both in posterior-anterior and lateral view
supplemented with abdominal ultrasound or CT scan aids in
the diagnosis of subphrenic abscess.

« A primary subphrenic abscess is very rare, whereas secondary
abscess is more common, with right-suprahepatic space having
majority of the incidences.

+ Interventional radiology-guided drainage is the most preferred
treatment modality, the failure of which would demand for
surgical interventions.

BACKGROUND

Subphrenic abscess, often known by the famous aphorism,
pus somewhere, pus nowhere, and pus under the diaphragm
is characterized by a collection of infected fluid between the
diaphragm, liver, and spleen. The subphrenic space lies between
the diaphragm above and the transverse and mesocolon below.'
The exact frequency of subphrenic abscess is not known and
is considered very rare.? It typically develops 3-6 weeks after
abdominal surgery involving the stomach, duodenum or colon,
bile ducts, appendix, or a splenectomy.® Chest X-rays often show
abnormalities in the lungs such as basal atelectasis, lower lobe
consolidation, or pleural effusion.* Treatment includes drainage
and appropriate antibiotics. Here, we report a case of a bilateral
subphrenic abscess mimicking a bilateral pleural effusion, and the
symptoms appeared 1 year after the last abdominal operation.
The uniqueness of this case was its late presentation and bilateral
distribution, mimicking a bilateral pleural effusion.

Case DESCRIPTION

A female in her late 30s presented with a history of high fever
for 2 months followed by a productive cough for 3 weeks. Fever
was intermittent in nature, often lasting for 3-4 hours, and was
associated with chills and rigor. Systemic symptoms included
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malaise, weight loss, and anorexia. The patient underwent several
laparotomies and abdominal surgeries prior to this episode. The
first one was 4 years back when she underwent repair of bowel
due to uterine perforation following medical termination of
pregnancy. The second and third one were 2 and 1 year back for
appendicectomy and repair of incisional hernia, respectively. She
had no history of diabetes, hypertension, alcohol intake, smoking,
any recent travel, blood transfusion, or keeping any pets. No history
of any long-term medication or immunosuppressive drugs was
present. Clinical examination revealed moderate pallor, grade-3
clubbing, bipedal pitting edema with tachycardia, and tachypnea.
She was febrile with a temperature of 38 °C, blood pressure was
112/70 mm of Hg, and oxygen saturation was 95% on room air. On
systemic examination, there were bibasilar coarse crepitations with
multiple old-healed abdominal scars.

INVESTIGATIONS

The investigation panel revealed hemoglobin (Hb) of 8.8 grams/
deciliter, a total white cell count (WCC) of 15,000/cubic millimeter
with differential count (DC) as neutrophils (N) = 83%. C-reactive
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Table 1: Final investigation panel showed the following

Investigations Results Reference range
Hemoglobin (Hb) 8.8 gm/dL Male: 13-18 gm/dL
Female: 11.5-16.5 gm/dL
Total leukocyte count (TC) 15,000/mm? 4000~11,000/mm?
Differential leukocyte count (DC) N =283%,L=15% M=01%,E=01% N = 40-60%, L = 20-40%, M&E = 2-8%
Platelet count 263,000/cmm 1.5 lac-4.5 lac/cmm
Blood urea nitrogen (BUN) 12.0 mg/dL 6-24 mg/dL
Serum urea 18.71 mg/dL 5-20 mg/dL
Serum creatinine 0.96 mg/dL Male: 0.74-1.35 mg/dL
Female: 0.59-1.04 mg/dL
Calcium 9.31 mg/dL 9-10.5 mg/dL
Corrected calcium 10.9 mg/dL 9-10.5 mg/dL
Phosphorus 3.36 mg/dL 3.4-4.5 mg/dL
Alkaline phosphatase (ALP) 172 1U/L 44-147 IU/L
Albumin 2.8 gm/dL 3.5-5.5gm/dL
C-reactive protein (CRP) 72 mg/dL <4.0 mg/dL

Fig. 1: Chest radiograph in PA view of an adult female showing loss
of bilateral diaphragmatic shadow with obscured costophrenic angle

protein (CRP) = 72 mg/dL (Table 1). A chest radiograph revealed
loss of bilateral diaphragmatic shadow with obscured costophrenic
angle (Fig. 1). Based on the chest radiograph, a contrast-enhanced
computed tomographic (CECT) scan of the thorax and abdomen
was done, which showed bilateral subphrenic abscess (Fig. 2).
Serology for hepatitis C (HCV) and hepatitis B (HBV) was negative
and nonreactive for human immunodeficiency virus (HIV) I and Il.
Sputum for acid-fast bacilli (AFB) was negative on two samples;
sputum for Gram stain and culture grew Escherichia coli-extended
spectrum beta-lactamase (ESBL) strain and the patient was started
on intravenous meropenem.

DirFrerenNTIAL DIAGNOSIS

The causes of postoperative pleural effusion and differential
diagnosis include reactive pleural effusion secondary to
diaphragmatic irritation, basal atelectasis, pulmonary embolism,
bilateral basal pneumonia, heart failure, hypoalbuminemia due to
any cause like chronic liver disease, nephrotic syndrome, subphrenic
abscess, or any underlying gastrointestinal malignancy.*
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TREATMENT

Following CT scan, an ultrasound-guided pigtail catheter was
inserted to drain the abscess. Culture of pus revealed growth of
E. coli. Culture for Mycobacterium tuberculosis was negative.
Antibiotic was given according to the culture and sensitivity report,
which showed sensitivity to Meropenem to which the patient
responded well.

Follow-up

Follow-up ultrasound scan (US) of the abdomen revealed no
significant collection. During discharge, the patient was afebrile
with normal white cell counts and improved CRP levels. She
remained well and had a successful recovery.

Discussion

The formation of the subphrenic abscess occurs after intestinal
contents and gut bacteria contaminate the abdominal cavity.
A primary subphrenic abscess develops without the introduction
of bacteria into this space. Although this is rare and the exact
incidence is largely unknown, approximately 80% of subphrenic
abscesses follow intra-abdominal surgery.” The incidence of
subphrenic abscess is approximately 50% on the right side, 40% on
the left side, and 25% bilateral subphrenic abscess can be found.*®
There is strong evidence that bilateral cases are associated with
malignant diseases of the surrounding organs such as the stomach
and cecum. This is caused by a perforation of the intestine leading
to subsequent peritonitis.* In all cases of contralateral and bilateral
effusion, the subphrenic abscess is generally unilateral and almost
always on the right side.! Rare cases with only extraperitoneal
or both extraperitoneal and intraperitoneal involvement have
also been reported.? In a study by Harley et al. with 182 cases, 10
reported bilateral abscesses (5.4%), of which 9 died (90% mortality).
The high mortality rate is remarkable.®

Predisposing factors include abdominal surgery such as gastric
and intestinal perforation with significant contamination of the
gastrointestinal and hepatobiliary tract accounting for 52% of
cases, colon and abdominal trauma accounting for 19% of cases,
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Fig. 2: Axial CT scan with contrast of thorax and abdomen showing bilateral large subdiaphragmatic abscess (marked with arrows)

and appendicitis with perforated appendix, accounting for about
8% of the total number of cases.® The most common pathogens
come from organisms found in the gut and cecum (aerobic bacteria
such as E. coli, Enterobacter, Staphylococcus aureus, Enterococcus
spp., and anaerobes such as Bacteroides fragilis, Clostridium spp.,
Peptostreptococcus, and Prevotella.”

The clinical picture of a patient with a subphrenic abscess can
be dominated by either thoracic orabdominal symptoms. In Carter
and Brewer’s series of 125 cases, chest findings dominated the
clinical picture in 44% of patients.' The clinical presentation varies
according to the anatomical location of the subphrenic abscess and
presents with fever, upper-quadrant pain, tender ribs, shoulder pain,
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abdominal tenderness, or dyspnea. Patients may also present with
hiccups, cough, or unexplained pulmonary manifestations such as
pneumonia, pleural effusion, and basal atelectasis. Rarely, it can
occur with unexplained pyrexia.®

The subphrenic region lies between the diaphragm above and
the transverse and mesocolon below. It is further divided by the
liver into the suprahepatic and infrahepatic compartments. The
suprahepatic compartment is further divided into right and left
by the falciform ligament. The pathogenesis of the pleural effusion
associated with a subphrenic abscess is thought to be related
to the diaphragmatic inflammation resulting from the adjacent
abscess. This in turn increases the permeability of capillaries in the
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diaphragm, leading to peritoneal exudation and accumulation of
pleural fluid.

The examination panel often shows leukocytosis with neutro-
philia in addition to increased CRP levels and ESR. Radiographic
abnormalities on a chest X-ray may include pleural effusion,
pneumoperitoneum, gas in the abscess or a sinogram, filling defect
in the gastric silhouette, basal pneumonitis, compression atelectasis,
oran elevated diaphragm on the affected side. Sometimes, a lateral
chest X-ray can be helpful in locating the subphrenic abscess or
elevated portion of the diaphragm.? Blood and sputum cultures
suggestive of polymicrobial bacteria strongly suggest a subphrenic
abscess.® Abdominal ultrasound is the gold standard for right-sided
subphrenic abscesses with high sensitivity for fluid collection.®
CT scan is considered to diagnose any patient with suspected
intraabdominal abscess and helps to detect left-sided subphrenic
abscess. Abdominal magnetic resonance imaging (MRI) and
an indium-111-labeled leukocyte scan can be useful for hidden
intraabdominal or subphrenic abscesses.” Although the literature is
still sparse against a background of elevated inflammatory markers
with an unknown source of infection (unexplained fever or abscess),
fluorodeoxyglucose (FDG) positron emission tomography (PET)
can help diagnose a subphrenic abscess. The regions that show
stronger absorption of the tracer can indicate the disease. A PET
scan can also show cancerous tissue thatis not visible on a CT scan.
Itis a painless, simple, nondisruptive, and relatively quick method."

The two most important aspects of treatment are the
administration of appropriate antibiotics and drainage and
supportive therapy. Broad-spectrum parenteral antibiotics should
be initiated empirically at the time of diagnosis to cover both
aerobes and anaerobes, such as the combination of cephalosporins
and metronidazole, with antibiotic switching after maintaining
susceptibility if resistant. Antifungals against Candida spp. may be
indicated inimmunocompromised patients.'? Azoles are considered
when the patient is sensitive and stable.'®

Percutaneous CT-guided drainage is considered the gold
standard of care and is highly effective with low morbidity and
mortality compared with surgical drainage.'*' For persistent
drainage that may indicate an intestinal fistula, diagnosis with
contrast-enhanced CT scan and treatment by transmural drainage
with endoscopic ultrasound may be helpful.'®'” Endoscopic
drainage allows assessment of the collection, creation of an internal
fistulous tract even in collections that do not protrude into the
lumen, avoidance of intervening vessels, and placement of internal
drainage stents. The different types of stents used are plastic
double-pigtailed stents, fully covered self-expanding metal stents,
and lumen-contiguous metal stents. However, they are associated
with longer hospital stays and a higher rate of reoperations.'®

If percutaneous or endoscopic drainage fails, surgical drainage
by either an open or a laparoscopic method may be indicated.®'
Often, an abscess under the left half of the diaphragm is missed.
Abscesses on the left are bounded by the spleen, stomach, and left
lobe of the liver. As a result, diaphragm elevation is minimal and easily
overlooked on radiological examination. The presence of gas in the
abscess can also be mistaken for gasin the stomach or colon. Because
of the surrounding viscera, left-sided abscesses are more difficult to
drain. They are also associated with malignant diseases. Therefore,
stubborn left-sided abscesses should be treated surgically."”

The above case reported a history of multiple laparotomies
and abdominal surgeries. Her first operation was a reconstructive
operation 4 years ago that occurred as a complication of a medical

abortion. The next was an appendectomy a year later and the last
was repairing an incisional hernia again a year later. The patient
received an ultrasound-guided pigtail catheter to drain the abscess.
The culture report tested positive for E. coli and was sensitive to
meropenem. The patient responded well. Early detection and
treatment with drainage and appropriate antibiotics give a good
prognosis. Systemic inflammatory response syndrome (SIRS), which
develops tachycardia, hypotension, and low urinary output, develops
in the majority of patients who do not receive prompt treatment.
This will eventually lead to sepsis, multiple organ failure, and death.”®

CONCLUSION

A subphrenic abscess often presents a diagnostic dilemma. It is
one of the most important causes of persistent pyrexia, which is
often diagnosed late. In most cases, the abscess becomes clinically
apparent within 6 months from the day of surgery, but prolonged
inactivity may be associated if there is a history of repeated use of
antibiotics or if the organism is tubercular in origin.?® Immediate
consultation with an inter-professional group of specialists is
recommended to improve results.

Our patient presented with chest symptoms and a chest X-ray
suggestive of a bilateral pleural effusion, which ultimately turned
out to be a case of bilateral subphrenic abscess due to a Gram-
negative organism. An interesting aspect of this case is that the
symptoms appeared a year after the last operation and mimicked
a bilateral pleural effusion.

OrciD
Baijaeek Sain ©® http://orcid.org/0000-0002-5634-5265

REFERENCES

1. CarterR,Brewer LA, 3rd. Sub-phrenic abscess: A thoraco-abdominal
clinical complex: The changing picture with antibiotics. Am J Surg
1964;108(2):165-174. DOI: 10.1016/0002-9610(64)90006-6.

2. DeCrosse ), PoulinTL, Fox PS, etal. Subphrenic abscess. Surg Gynecol
Obstet 1974;138(6):841-846. PMID: 4827027.

3. Wang SM, Wilson SE. Subphrenicabscess. The new epidemiology. Arch
Surg;112(8):934-936. DOI: 10.1001/archsurg.1977.01370080032004.

4. Sanders RC. Post-operative pleural effusion and subphrenic abscess.
Clin Radiol 1970;21(3):308-312. DOI: 10.1016/S0009-9260(70)80055-1.

5. Mirpuri-Mirpuri PG, Alvarez-Cordovés MM, Pérez-Monje A.
Subphrenic abscess in the context of low back pain and reading
analytics in the primary care consultations. Semergen 2013;39(4):
236-239.DOI: 10.1016/j.semerg.2012.02.014.

6. Harley HRS. Subphrenic abscess. Br J Surg 1956;43(180):446.

7. Brook|, Frazier EH. Microbiology of subphrenic abscesses: A 14-year
experience. Am Surg 1999;65(11):1049-1053. PMID: 10551755.

8. RaviGK, PuckettY.Subphrenicabscess. In: StatPearls. Treasure Island
(FL): StatPearls Publishing; 2022. PMID: 33085320.

9. PannuHK, Oliphant M. The subperitoneal space and peritoneal cavity:
Basic concepts. Abdom Imaging 2015;40(7):2710-2722.DOI: 10.1007/
500261-015-0429-5.

10. Fry DE.Noninvasive imaging tests in the diagnosis and treatment of
intra-abdominal abscesses in the postoperative patient. Surg Clin
North Am 1994;74(3):693-709. PMID: 8197538.

11. Balink H, Verberne HJ, Bennink RJ, et al. A rationale for the use of
F18-FDG PET/CT in fever and inflammation of unknown origin. Int J
Mol Imaging 2012;2012:165080. DOI: 10.1155/2012/165080.

12. Waele JJ. What every intensivist should know about the management
of peritonitis in the intensive care unit. Rev Bras Ter Intensiva
2018;30(1):9-14. DOI: 10.5935/0103-507X.20180007.

Bengal Physician Journal, Volume 9 Issue 3 (September—December 2022) 71


http://orcid.org/0000-0002-5634-5265

A Case of Bilateral Subphrenic Abscess

14.

16.

72

. Mazuski JE, Tessier JM, May AK, et al. The Surgical Infection Society

revised guidelines on the management of Intra-abdominal infection.
Surg Infect (Larchmt) 2017;18(1):1-76. DOI: 10.1089/5ur.2016.261.
Bufalari A, Giustozzi G, Moggi L. Postoperative intraabdominal
abscesses: Percutaneous versus surgical treatment. Acta Chir Belg
1996;96(5):197-200. PMID: 8950379.

Hecker A, Reichert M, Reu CJ, et al. Intra-abdominal sepsis: New
definitions and current clinical standards. Langenbecks Arch Surg
2019;404(3):257-271. DOI: 10.1007/s00423-019-01752-7.

Mueller PR, Simeone JF, Butch RJ, et al. Percutaneous drainage of
subphrenic abscess: A review of 62 patients. AJR Am J Roentgenol
1986;147(6):1237-1240. DOI: 10.2214/ajr.147.6.1237.

ShenY, Ong P, GandhiN, et al. Subphrenic abscess from a perforated
duodenal ulcer. Cleve Clin J Med 2011;78(6):377-378. DOI: 10.3949/
€cjm.78a.10098.

18.

19.

20.

Bengal Physician Journal, Volume 9 Issue 3 (September—December 2022)

Morita S, Kamimura K, Suda T, et al. Endoscopic ultrasound-guided
transmural drainage for subphrenic abscess: Report of two cases and
a literature review. BMC Gastroenterol 2018;18(1):55. DOI: 10.1186/
$12876-018-0782-2.

Bernardi D, Asti E, Ferrari D, et al. Drainage of a subphrenic abscess
followed by two-stage gastrectomy and adjuvant hyperthermic
intraperitoneal chemotherapy (HIPEC) for perforated gastric
carcinoma: A case report. Am J Case Rep 2018;19:1113-1116. DOI:
10.12659/AJCR.910823.

Yamada M, Yamakawa H, Yoshida M, et al. A case of subphrenic
abscess with paradoxical response caused by Mycobacterium
tuberculosis. Kekkaku 2017;92(1):35-39. PMID: 30646471.




	A Case of Bilateral Subphrenic Abscess Mimicking Bilateral Postoperative Pleural Effusion 
	Abstract
	Background
	Case Summary  
	Investigations
	Differential Diagnosis 
	Treatment
	Follow-Up 
	Discussion
	Conclusion
	Learning Points 
	References

