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Abstract

A 41-year-old female with Down’s syndrome on peritoneal dialysis
(PD) presented with PD-related peritonitis which was not respond-
ing to guideline-directed antimicrobial therapy. Computed tomog-
raphy scan revealed air in the peritoneal cavity initially suspected to
be secondary to her PD. Multiple enteric bacteria were identified in
the PD fluid which raised suspicion for perforation. A perforated di-
verticulum was eventually diagnosed with exploratory laparotomy.
Spontaneous perforated viscus in patients undergoing PD is rare,
but without prompt and aggressive intervention may be associated
with significant morbidity and mortality. We discuss the case and
review the literature highlighting the delay in the diagnoses of such
cases and the role of imaging and exploratory laparotomy. Finally,
recovery of multiple enteric pathogens in the workup of PD-asso-
ciated peritonitis should raise the suspicion of possible viscus per-
foration.
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Introduction

In the treatment of end-stage renal disease (ESRD), peritoneal
dialysis (PD) is a common therapeutic modality, but may be
associated with complications. Some of the notable complica-
tions are outflow failure [1], pericatheter leakage [2], catheter
cuff extrusion [3], intestinal perforation [3] and bleeding [4].
However, peritonitis still remains the most significant com-
plication of PD [5] and is an important obstacle to long-term
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PD therapy [6]. Some of the most common causes of perito-
nitis in PD patients are PD catheter exit site infection [7] and
contamination during PD fluid exchange. In most cases, it is
caused by a single organism while in 6-9% of patients, it is
polymicrobial with multiple enteric organisms [8]. Gram posi-
tive bacteria constitute the most frequently isolated pathogens
(45-65%), followed by Gram negative bacteria (25-40%) and
fungi (3-6%) [9-12]. Polymicrobial peritonitis should raise the
suspicion of gastrointestinal pathology as the cause of peri-
tonitis. It remains a diagnostic challenge to differentiate be-
tween peritonitis secondary to PD and peritonitis secondary
to perforation as both entities may present with similar signs
and symptoms. However, a delay in performing exploratory
laparotomy in peritonitis secondary to perforation may result
in adverse outcomes. We present the case of a PD patient with
perforated diverticula which highlights some of the diagnostic
difficulties encountered in this clinical setting.

Case Report

A 41-year-old female with Down’s syndrome and ESRD sec-
ondary to IgA nephropathy was on PD after two failed renal
transplants. She remained on immunosuppression because of
her previous transplants. The patient presented with diffuse
abdominal pain associated with fever and chills but was un-
able to give a significant history of the presenting illness due
to her limited cognitive development. The physical exam on
admission revealed diffuse abdominal pain and tenderness.
Exam and laboratory findings (Table 1) were consistent with
peritonitis. The computed tomography (CT) scan on admis-
sion revealed air in her peritoneal cavity which was thought
to be from the PD catheter itself. She had initially received
ceftazidime but was not responding well to guideline-directed
therapy and was subsequently changed to vancomycin, mero-
penem and cefazolin after failure of initial therapy. The pa-
tient’s condition rapidly deteriorated over the next 24 h and
she became hypotensive with acute respiratory failure. She
was intubated and transferred to the intensive care unit. On
day 5, her PD culture grew Clostridium perfringens and Lacto-
bacillus acidophilus which suggested possible gastrointestinal
perforation. Surgical consultation was obtained and she was
taken to the operating room for a diagnostic exploratory lapa-
roscopy which revealed feculent fluid throughout her peritone-
um along with extensive inflammation of her bowel and fibrin-
ous exudate with particulate stool matter. An open laparotomy
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Table 1. Patient’s Vitals and Laboratory Values

Vitals
Temperature 102.5
Blood Pressure 143/90
Pulse 93
Respiration 20

Laboratory values

White blood cell count 11,300 cells/mm?
Hemoglobin 8.6 g/dL
PD fluid white count 9,420 cells/mm?

Cytology

Mixed inflammation, predominantly neutrophilic; proteinaceous material and negative for malignancy

was immediately performed and her sigmoid colon was found
to be adhered to the retroperitoneum. A rigid sigmoidoscopy
revealed a small perforation which was possibly diverticular
in origin. A segmental colectomy was performed with colos-
tomy formation. Her post-operative course was complicated
by a perihepatic abscess that required interventional radiol-
ogy guided drainage, and culture from the abscess revealed
vancomycin resistant enterococci. The PD catheter culture
also revealed Candida species and the patient was treated with
ceftazidime, metronidazole, daptomycin, and fluconazole for
2 weeks. Unfortunately, she could not return to PD as a form
of renal replacement therapy secondary to formation of inta-
abdominal adhesions subsequently required hemodialysis. She
otherwise experienced a full recovery.

Review of the literature

Peritonitis is one of the major complications of PD [13]. This
common complication is usually not associated with a perfo-
ration, and it can present a challenge in the timely diagnosis
and management of an acute surgical abdomen. There have
been few studies which discuss the presentation and differen-
tiating factors of surgical abdominal emergencies in patients
with PD compared to conventional PD associated peritonitis
[14-16]. A review of the literature from inception of the Pub-
Med database to March 2017 using the search terms peri-
toneal dialysis and viscus perforation revealed a total of 22
patients (Table 2) [14-16], out of which 13 (59%) patients
were males and nine (41%) patients were females, with an
average age of 62 years. There were eight (36.36%) deaths in
this review highlighting the high mortality rate in such cases.
The most common cause of death in these patients was sep-
sis, which accounted for 37.5% of all deaths. Perforated di-
verticulitis was the cause of peritonitis in 45.45% of patients,
followed by perforated appendicitis in 18% of patients. The
most common organism recovered was E. coli, which was
found in 59% of the cases. CT scans were done on six pa-
tients and none were diagnostic for perforation. Our findings
highlight that the clinical picture is much more important in
PD patients in the diagnosis of peritonitis than in non-PD
patients, where CT scan is a very effective modality in the
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diagnosis of viscus perforation [17].

Discussion

The role of laparoscopy should also be considered in the diag-
nosis and treatment of peritonitis in PD patients in whom the
suspicion for secondary cause of peritonitis is high. Eustace et
al reported the first case diagnostic laparoscopy in a PD patient
with acute appendicitis in 1996 [18] but the review suggested a
reluctance to use laparoscopy early in the course of the disease
for the diagnosis of secondary causes of peritonitis in patients
not responding to appropriate therapy. Newer imaging mo-
dalities such as CT scan may be less useful in PD patients and
heavy reliance on imaging may result in delayed diagnosis of
perforation in PD patients [16]. Our review demonstrated a de-
lay in the diagnosis of a perforation in this patient population
ranging from 1 to 27 days with an average delay in diagnosis
of 6 days [14-16]. Among the causes of reduced sensitivity of
CT scanning in PD patients may be the use of povidone-iodine
and antibiotic solutions for irrigation in bacterially contami-
nated peritoneum to reduce the incidence of abscess formation
which is more easily detected radiologically [19]. There are
several other reasons which can account for delay in diagnosis
of perforation in PD patients. The most important reason is that
most PD patients who have symptoms of peritonitis are more
likely to have primary peritonitis related to the PD catheter and
its use than having a perforated viscus. These patients are often
started on empiric antibiotics intraperitoneally which provides
partial treatment in cases of unsuspected perforated viscus, and
may provide some symptomatic relief [16], leading to an er-
roneous sense of treatment response and delay in diagnosis of
perforation. The amount of time it takes for a culture to reveal
the organism also invariably adds to the delay in diagnosis. In
the current case, there was a 5-day delay in the culture results
of multiple enteric organisms which prompted the suspicion
of gastrointestinal pathology. There may also be reluctance on
behalf of the treating physician or surgeon to commit the PD
patient to surgical exploration because of the possibility that
adhesions secondary to surgery may render the peritoneal cav-
ity unsuitable for continuous ambulatory peritoneal dialysis
[16]. It is interesting to note that the two patients in Table 2
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Table 2. Characteristics of Patients on PD With Peritonitis From Perforation

No. Sex Age D'elay 1n' Culture CT scan results Findings at surgery Outcome
(years) diagnosis

1[14] M 63 2 Multiple enteric organisms Perforated diverticulitis ~ Survived

2[14] M 83 5 Multiple enteric organisms Perforated diverticulitis ~ Survived

3[14] M 69 3 E. coli Infarction right colon Died (MI)

4[14] M 57 27 Multiple enteric organisms Perforated diverticulitis  Died (sepsis)

5[14] F 66 5 Multiple enteric organisms Ischemic colitis Died (sepsis)

6[14] M 77 UD Multiple enteric organisms Perforated diverticulitis ~ Died (MI)
(autopsy)

7[14] F 69 6 Multiple enteric organisms Perforated diverticulitis ~ Survived

8[15] F 75 3 E. coli, Pseudomonas aeruginosa Appendicitis Survived, on HD

9[15] F 44 2 E. coli Tubo-ovarian abscess Survived, on PD

10[15] M 50 1 E. coli Perforated sigmoid Survived, on HD
diverticulitis

11[15] M 80 2.5 E. coli Perforated gastric cancer Survived on HD

12 [15] F 61 E. coli Perforated Sigmoid Survived on HD
diverticulitis

13[15] F 66 3 E. coli Mesenteric Infarct Died

14 [15] 57 1 E. coli, anaerobes Cecal perforation Died
and colonic infarct

15[15] M 78 12 E. coli, Clostridium, Anaerobes Perforated sigmoid Survived on HD
diverticulitis

16[15] M 44 1 E. coli, Anaerobes Small bowel infarction ~ Died (on table)

17[15] M 51 3 Pseudomonas, Candida Subhepatic and Perforated appendix/ Survived on HD

albicans, Enterococcus cloaca periportal abscesses necrotic cecum
18 [16] F 34 9 E. coli, Candida, S. aureus Fluid consistent Perforated appendicitis ~ Survived on HD
with PD
19[16] M 46 14 Clostridium difficle, C. freundii, Fluid consistent Perforated appendicitis ~ Death (sepsis)
C. albicans, S. aureus with PD
20[16] M 57 7 E. coli (two species) Sigmoid Perforated diverticulitis ~ Survived on HD
diverticulitis
21[16] F 70 21 E. coli, S. aureus CT scan negative Perforated diverticulitis ~ Survived on HD
22[16] M 80 2 Klebsiella oxytoca CT scan negative B-cell lymphoma Survived, on PD

of appendix

who did not have significant intra-abdominal pathology were
able to continue on PD despite having laparotomy which may
suggest that there may be other risk factors other than surgery
that may render the peritoneal cavity unsuitable for PD after
spontaneous rupture of the viscus.

Conclusion

The present case illustrates the challenges associated with
the diagnosis of perforation in PD patients. To prevent delay,
the clinician must pursue alternative diagnoses if there is no
improvement or worsening of symptoms after 24 - 48 h from
initiation of treatment. In addition, CT scans in PD patients
may not be comparable to CT scans in non-PD patients with
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perforated viscus. Early exploration should be considered in
patients who deteriorate or show little improvement of symp-
toms with antibiotic therapy in order to avoid significant mor-
bidity and mortality.
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