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INTRODUCTION 

Peritoneal dialysis (PD) is one of the options for renal 

replacement offered to 5%-10% of patients suffering 

from end-stage renal disease (ESRD) in addition to 

intermittent hemodialysis (IHD) and renal 

transplantation.1,2 Hemodialysis has become the most 

common treatment modality in the U.S and Western 

Europe, where peritoneal dialysis (PD) is used in 5%-

10% compared to 75% in countries such as Mexico.1 

Factors influencing the choice include the availability and 

access to hemodialysis and the patient’s preference. PD is 

chosen for its convenience and improved quality of life 

compared to HD.  In 2016, the International Society for 

Peritoneal Dialysis (ISPD) recommended a benchmark of 

0.5 episodes of PD-related peritonitis per patient per year. 

Recent data report 0.26 episodes per patient per year in 

the U.S. PD-related peritonitis, however, is associated 

with hospitalization, contributing to death in 

approximately 15% of patients.3 Most of the PD-related 

peritonitis is due to “touch contamination” by the patient, 

with Staphylococcus epidermidis and Staphylococcus 

aureus being culprits in 50% of cases. Intra-abdominal 

infections are the source in less than 10% of cases and are 

usually polymicrobial.1,3-17 A small number of PD-related 

peritonitis cases have been reported of peritonitis 
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occurring in the context of emphysematous pyelitis, 

encapsulating peritoneal fibrosis (EPS), acute 

appendicitis, diverticulitis, cholecystitis, colonoscopy, 

and hysteroscopy.1,5,7 The clinical presentation varies, but 

most patients present with diffuse abdominal pain, 

tenderness, and cloudy PD effluent, while others with 

anorexia, vomiting, diarrhea, and rarely fever.7 Perforated 

appendicitis in PD patients is an uncommon diagnosis in 

published literature. 

Operative mortality of PD patients with peritonitis ranges 

from 16%-50% to 33%, specifically in the case of 

perforated appendicitis.7 In contrast, the predicted 

mortality for non-PD patients with perforated 

appendicitis was only 4%, with a significant increase in 

death rates after 32 hours of perforation.7 We report a 

case of severe peritonitis secondary to perforated 

appendicitis in a patient with a dormant PD catheter 

presenting 36 hours after the onset of symptoms.   

CASE REPORT 

A 41-year-old male with a history of smoking, end-stage 

renal disease, hypertension, and diabetes mellitus type II 

was admitted with fever, chills, nausea, and abdominal 

pain. The patient was initially dialyzed through a 

peritoneal dialysis (PD) catheter; he had become non-

compliant and was subsequently transitioned to 

hemodialysis but had refused the removal of the PD 

catheter. The patient’s symptoms started at the dialysis 

center during his HD session 36 hours before admission. 

Blood cultures were drawn, empiric antibiotics were 

administered, and he was referred to the hospital on the 

same day but presented to the ED 24 hours later. 

On admission, he was septic with a blood pressure (BP) 

of 149/83 mmHg, pulse 106 bpm, temperature 101.2 F, 

respiratory rate 20/min, and SpO2 97%. Physical 

examination revealed an ill-appearing patient with dry 

mucous membranes, diffuse moderate to severe 

abdominal tenderness, and purulent drainage from the 

peritoneal dialysis catheter. His blood work was 

significant for leukocytosis (14.0 K/ul WBC), elevated C-

reactive protein (CRP) of 26.4 mg/dl, erythrocyte 

sedimentation rate (ESR) of 56 mm/hr, brain natriuretic 

peptide (BNP) of 175,000 pg/l, and troponin of 1.5 ng/dl, 

with a type 2 myocardial infarction. 

An abdominal CT scan showed acute appendicitis. He 

was taken to the OR and was found to have a gangrenous 

perforated appendix with peritonitis for laparoscopic 

appendectomy and PD catheter removal. The HD center 

and ED blood cultures were concurrent for Escherichia 

coli types 1 and 2. The PD catheter cultures were 

negative. The patient improved clinically over the next 48 

hours and signed out against medical advice (AMA), 

receiving oral levofloxacin and metronidazole 

prescriptions. One week later, the patient was seen doing 

well at the outpatient office visit, and the abdominal drain 

was removed.  

DISCUSSION 

Renal replacement therapy options for patients with 

ESRD vary between hemodialysis (HD), peritoneal 

dialysis (PD), and renal transplantation.3 Patients can do 

PD at home, whereas HD often requires significantly 

more time and effort to arrange. PD catheters work by 

diffusion of uremic toxins from the blood through the 

peritoneal membrane and eventual elimination from this 

space.9  

In 2016, the ISPD (Infectious Society for Peritoneal 

Dialysis) recommended a benchmark of 0.5 episodes of 

PD-related peritonitis per patient per year.  Although PD-

related primary peritonitis occurs in 0.26 episodes per 

patient/year in the US, it is associated with 

hospitalization, contributing directly to death in 5% or as 

a cofactor in 16% of patients.1,17 Most of the PD-related 

peritonitis is due to “touch contamination” by the patient, 

with Staphylococcus epidermidis and aureus being 

culprits in 50% of cases. Intra-abdominal infections are 

the source in less than 10% of cases, such as in 

emphysematous pyelitis, encapsulating peritoneal fibrosis 

(EPS), acute appendicitis, diverticulitis, cholecystitis, 

colonoscopy, and hysteroscopy.1,5,7 The clinical 

presentation of PD-related peritonitis due to gram-

negative enteric bacteria is more severe, with fever, 

abdominal pain, vomiting, and diarrhea, E coli is the most 

common in 30%-50% of cases, followed by Klebsiella 

and Enterobacter species.1  

Compared to exit and tunnel infections in which Gram-

positive cocci in skin flora and organisms outside of the 

abdominal cavity gain entry into the peritoneal space 

causing peritonitis, Gram-negative bacteria such as E. 

coli, Klebsiella, Enterobacter, Citrobacter, and Proteus 

are more often associated with intra-abdominal sources 

such as intestinal perforations, cholecystitis, and ischemic 

bowel.1,10 Candida may also be found, although fungal 

infections are less likely.11  Secondary peritonitis can also 

result from cystitis or breaks in the continuity of the 

catheter.1,7,14 

Purulent drainage from the exit site is typically sent for 

culture, and the patient is treated with oral antibiotics. 

More serious tunnel infections require intravenous 

antibiotics and possible catheter removal. PD-related 

peritonitis with intra-abdominal sources requires source 

control and appropriate initial broad-spectrum antibiotics 

against gram-negative bacteria, such as ceftazidime, 

cefepime, gentamicin, and tobramycin.1 

The association between PD catheter use and peritonitis 

is still unclear, but increasingly, diverticulitis and 

appendicitis-related complications have been noted.5,6 

Fibrosis caused by increased mast cells, decreased 

defensin expression, progressive deterioration of catheter 

membrane, and direct peritoneal injury by matrix 

metalloproteinases have all been proposed as possible 

explanations.4.11-13 There are no clear guidelines 
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regarding indications for and timing of PD catheter 

removal.1,10 It is paramount to train patients to recognize 

symptoms of peritonitis, such as new onset abdominal 

pain, fever, and cloudy dialysate. Moreover, it is essential 

to emphasize the necessity of calling their dialysis center 

for prompt evaluation, fluid analysis, gram stain, and 

culture when any of the previously mentioned symptoms 

arise. The stain is often harmful, as seen in our patients, 

and culture results may take 24 to 72 hours.1 

Delays in diagnosis of PD-related peritonitis can pose 

serious complications for patients, often rapidly 

progressing to sepsis and death if timely intervention is 

not implemented Ekart et al, documented a case of a 38-

year-old male with ESRD undergoing PD with a 

diagnosis of appendicitis that was delayed by ten days.5,15 

This patient presented with acute abdominal pain with 

cloudy peritoneal dialysate, sepsis, elevated troponin T, 

and electrocardiogram (ECG) changes, resulting in a fatal 

outcome.5 

Our patient presented with a 36-hour delay with localized 

abdominal pain, elevated troponin, type 2 MI, and sepsis, 

with blood culture positive for E coli, despite two 

negative peritoneal fluid cultures, and was promptly 

started on broad-spectrum antibiotics. Current 

recommendations for treatment include vancomycin or a 

first-generation cephalosporin to cover gram-positive 

organisms and a third-generation cephalosporin or 

aminoglycoside to cover gram-negative organisms. 

Antibiotic therapy can be narrowed down once the 

causative organism is identified.1,10  

Our patient underwent an emergent laparoscopic 

appendectomy with marked improvement in symptoms 

within a few days. Mizuno et al, discussed a PD patient 

with perforated appendicitis, highlighting the significance 

of quick diagnosis and intervention and suggested 

abdominal exploration if the CT findings were 

inconclusive.16 Operative mortality of PD patients with 

peritonitis ranges from 16%-50% to 33%, specifically in 

the case of perforated appendicitis.15 In contrast, the 

predicted mortality for non-PD patients with perforated 

appendicitis was only 4%, although death rates increased 

significantly after 32 hours of perforation. Thom et al, 

also presented a case of acute appendicitis in a PD patient 

with possible loss of integrity of the catheter.7 

Dialysate fluid drainage and abnormal abdominal 

imaging indicate that prompt laparoscopic intervention 

may be diagnostic and therapeutic.7 Some studies 

suggested a 3-week PD interruption should be initiated if 

the infection is suspected. However, such a delay in 

dialysis requires an alternative dialysis route, likely HD, 

through a temporary central venous catheter.15 Recurrent 

infections necessitate the permanent removal of the PD 

catheter and HD initiation.10 It is important to note that in 

our patient, the peritonitis occurred while the  PD catheter 

had not been used for months, suggesting that it may 

have served as an inert conduit that potentially disrupted 

mucosal surfaces and allowed bacterial translocation and 

propagation. 

CONCLUSION 

Acute appendicitis can be the cause of PD-related 

peritonitis secondary to intra-abdominal infections in 

ESRD patients with a PD catheter and can even occur in 

a dormant catheter. It can be associated with sepsis and 

significant cardiac events. While much less common than 

PD-related primary peritonitis, it can be linked to fatal 

outcomes, especially in delayed diagnosis. Early 

abdominal CT scans, resuscitative measures, initiation of 

empiric antibiotics, and prompt source control via 

expedited appendectomy are imperative to improve 

survival. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Salzer WL. Peritoneal dialysis-related peritonitis: 

challenges and solutions. Int J Nephrol Renovas 

Dis. 2018;2:173-86. 

2. Najafi I, Alatab S, Atabak S, Majelan NN, Sanadgol 

H, Makhdoomi K, et al. Seventeen years’ 

experience of peritoneal dialysis in Iran: first 

official report of the Iranian peritoneal dialysis 

registry. Perit Dial Int. 2014;34(6):636-42. 

3. Perl J, Fuller DS, Bieber BA, Boudville N, 

Kanjanabuch T, Ito Y, et al. Peritoneal dialysis–

related infection rates and outcomes: results from 

the peritoneal dialysis outcomes and practice 

patterns study (PDOPPS). Am J Kidney Dis. 

2020;76(1):42-53. 

4. Lee YC, Hung SY, Wang HH, Wang HK, Lin CW, 

Chang MY, et al. Different risk of common 

gastrointestinal disease between groups undergoing 

hemodialysis or peritoneal dialysis or with non-end 

stage renal disease: a nationwide population-based 

cohort study. Med. 2015;94(36):1482. 

5. Ekart R, Horvat M, Koželj M, Balon BP, Bevc S, 

Hojs R. Gangrenous appendicitis presenting as acute 

abdominal pain in a patient on automated peritoneal 

dialysis: a case report. J Med Case Rep. 2012;6:1-4. 

6. Nwanji V, Burkholder G, Kaur G. A case report of 

malfunctioning peritoneal dialysis catheter in a 

patient with diverticulitis with a phlegmon. Cureus. 

202;13(4):34-9. 

7. Thom T, Leonard D, Fitzpatrick P, Aslam N. 

Transection versus infection: acute appendicitis in a 

peritoneal dialysis patient presenting as catheter 

dysfunction and discontinuity on X-ray. Case 

Reports. 2018;6:17-8. 

8. Gupta R, Woo K, Yi JA. Epidemiology of end-stage 

kidney disease. Seminars in Vascular Surg. 

2021;34(1):71–8. 



Olang C et al. Int Surg J. 2025 Feb;12(2):211-214 

                                                                                              
                                                                                     International Surgery Journal | February 2025 | Vol 12 | Issue 2    Page 214 

9. Sachdeva B, Zulfiqar H, Aeddula NR. Peritoneal 

Dialysis. 2023. Available at: 

www.ncbi.nlm.nih.gov. Accessed on 12 August 

2024. 

10. Al Sahlawi M, Bargman JM, Perl J. Peritoneal 

dialysis–associated peritonitis: suggestions for 

management and mistakes to avoid. Kidney 

Medicine. 2020;2(4):467-75. 

11. Takezawa Y, Saitou Y, Uchida T, Hirahara I, 

Kusano E, Kobayashi M. Matrix metalloproteinase 

levels in peritoneal effluents were increased in a 

patient with appendicitis undergoing continuous 

ambulatory peritoneal dialysis. Clin and Experimen 

Nephrol. 2012;16:501-4. 

12. Grupp A, Kimmel M, Fritz P, Voggenreiter B, 

Stöltzing H, Kuhlmann U, et al. The expression 

patterns of peritoneal defensins. Peritoneal dialysis 

Int. 2007;27(6):654-62. 

13.  Braun N, Fritz P, Ulmer C, Latus J, Kimmel M, 

Biegger D, Ott G, Reimold F, Thon KP, Dippon J, 

Segerer S. Histological criteria for encapsulating 

peritoneal sclerosis–a standardized approach. PLoS 

One. 2012;7(11):48647. 

14. Anwar N, Chawla LS, Lew SQ. Emphysematous 

pyelitis presenting as an acute abdomen in an end-

stage renal disease patient treated with peritoneal 

dialysis. Am J Kid Dis. 2002;40(4):13-5. 

15. Akoh JA. Peritoneal dialysis associated infections: 

an update on diagnosis and management. World J 

Nephrol. 2012;1(4):106. 

16. Mizuno M, Suzuki Y, Nonaka K, Sei Y, Maruyama 

S, Matsuo S, et al. Perforative peritonitis caused by 

appendicitis in a patient on peritoneal dialysis. 

Internal Med. 2013;52(11):1177-81. 

17. Carmeci C, Muldowney W, Mazbar SA, Bloom R. 

Emergency laparotomy in patients on continuous 

ambulatory peritoneal dialysis. The American Surg. 

2001;67(7):615–8. 

 

 

 

 

 

 

 

Cite this article as: Olang C, Kiarie P, Bhatia S, 

Fultz O, Louis MA. Acute appendicitis and 

secondary peritonitis in a patient with end-stage renal 

failure and a dormant peritoneal dialysis. Int Surg J 

2025;12:211-4. 


