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Colon adenocarcinoma hidden behind
emphysematous pyelonephritis: A case report
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Abstract. Emphysematous pyelonephritis (EPN), a severe
acute necrotizing infection, is one of the most serious types
of urinary tract infections, with high rates of kidney loss
and mortality. Diabetes and urinary tract obstruction are
diagnosed before EPN. However, it is uncommon for EPN to
occur secondary to gastrointestinal tract diseases. The present
study is a case report of a 57-year-old woman who was diag-
nosed with EPN. Based on the patient's condition and wishes,
drainage and medication were used as treatment. The patient's
vital signs remained stable, clinical symptoms improved and
inflammatory markers gradually decreased. However, drainage
fluid did not decrease, and even fecal water-like drainage fluid
appeared, which led to further investigations during treatment
that resulted in a diagnosis of colon adenocarcinoma. Through
this case, clinical doctors can be made aware that, for patients
with EPN of uncertain cause, colon lesions should also be
considered.

Introduction

Emphysematous pyelonephritis (EPN) has always been a rare
disease since it was first identified, The estimated proportion
among all cases of pyelonephritis is between 0.8 and 1.4% (1).
EPN is usually caused by gas-producing bacteria, the most
common of which include Escherichia coli and Klebsiella
pneumoniae. The main characteristic of EPN is the formation
of gas in the kidneys or the surrounding area. This disease
is generally associated with diabetes, followed by urinary
tract obstruction, pregnancy and kidney transplantation (2,3).
The clinical manifestations of EPN depend on the degree of
infection, and may include fever, chills, vomiting, low back
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pain, abdominal pain and hematuria. In cases of severe sepsis,
patients may have a disturbance of consciousness (4,5). EPN
can rapidly develop into septic shock, or even death, if it is
not identified early and treated promptly. In extremely rare
cases, infection may spread to tissues near the kidneys,
causing pneumoperitoneum and pneumatosis intestinalis (6,7).
However, clinical cases of EPN derived from digestive tract
malignant tumors are extremely unusual. In the present study,
the case of a patient with EPN who had no previous medical
history of diabetes or urinary tract obstruction is reported.
After appropriate antibiotics, fluid resuscitation and drainage
treatment, colon adenocarcinoma was finally diagnosed.

Case report

A 57-year-old woman was admitted to the Department of
Urology of the Fifth Clinical College of Guangzhou University
of Chinese Medicine (Guangdong, China) in February
2021 after presenting to the Emergency Department of the
Fifth Clinical College of Guangzhou University of Chinese
Medicine with severe right-sided lumbar and abdominal pain
and fever. The patient reported a burning pain upon urination
and multiple bouts of vomiting before the clinic visit, but had
no chest tightness, chest pain, hematuria, diarrhea, constipation
or any other discomfort. The patient had no previous medical
history of chronic diseases such as diabetes and hypertension.
At 6 months prior to admission, the patient underwent a lapa-
roscopic appendectomy for acute appendicitis. No medications
had been taken and there was no family history of disease.

On admission, a physical examination revealed a
temperature of 42°C (normal range, 36.1-37°C), a heart rate of
105 beats/min (normal range, 60-100 beats/min), a blood pres-
sure of 99/63 mmHg (normal range, 90-139/60-89 mmHg), a
respiratory rate of 20 beats/min (normal range, 12-20 beats/min)
and a blood oxygen level of 99% (normal range, >95%). The
patient's generalized skin was moist and warm, the abdomen
was soft and bowel sounds were not hyperactive. On palpa-
tion, there was tenderness and rebound tenderness in the right
upper abdomen, tenderness in the right costochondral angle
and marked percussive pain in the right renal region.

Blood and urine investigations presented some abnormal
functional marker results. Laboratory tests showed leukocytosis
of 9.75x10° cells/l (normal range, 3.50-9.50x10 cells/1), with
91.7% neutrophils (normal range, 40-75%) and hyperglycemia
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Figure 1. Abdominal computed tomography imaging. (A) Gas around the
right kidney (arrows). (B) Gas in the right renal collecting system (arrow).

of 20.58 mmol/l (normal range, 3.9-6.1 mmol/l). Multiple
follow-up visits within 33 days from hospitalization to
discharge showed blood glucose fluctuations between 3.78
and 6.18 mmol/l. CRP was severely increased at 124.75 mg/1
(normal range, 0-3 mg/l) and serum creatinine was decreased
at 40.4 ymol/l (normal range, 41-81 pgmol/l). The procalcitonin
level was 1.31 ng/ml (normal value, <0.05 ng/ml). Routine
urinalysis showed a leukocyte level of 15 cells/ul (normal
range, 0-10 cells/ul), an extremely high erythrocyte level of
7,238 cells/ul (normal range, 0-10 cells/ul) and positivity for
nitrites. Multiple urine culture results revealed an infection
with E. coli, a common bacterium in urinary tract infections.
This bacterium is resistant to first and second generation cepha-
losporins, and exhibits third generation ceftriaxone resistance,
with susceptibility to cefotaxime, cefepime, enzyme inhibitors
and carbapenems (8). During subsequent treatment, Candida
albicans was also isolated in March 2021. It was hypothesized
that this was due to dysbiosis caused by long-term antibiotic
treatment (1.0 g imipenem, intravenous drip once every 8 h
for 2 weeks). An abdominal computed tomography (CT) scan
showed a diffusely expanded right kidney with reduced density.
There was pneumatosis in the right renal collecting system and
around the right kidney (Fig. 1). Based on these symptoms, the
patient was diagnosed with EPN at the right kidney.

Due to the clear diagnosis of EPN, the patient was admin-
istered imipenem (1.0 g, intravenous drip once every 8 h for
2 weeks), a broad-spectrum antibiotic, for anti-infection and
hypervolemic treatment. Meanwhile, the patient underwent
ureteral stent placement and color-ultrasound guided drainage

A

Figure 2. Abdominal computed tomography imaging. (A) Colonic hepatic
flexure with significant thickening of the intestinal wall and nodular
soft-tissue shadows observed locally (white circle). (B) Coronal section:
Nodular soft-tissue shadows observed locally (white circle).

of the perinephric space with a pigtail catheter. After the afore-
mentioned treatment, the patient's abdominal pain was relieved
and levels of inflammatory markers gradually decreased as well.
However, fecal water-like drainage fluid appeared in the drainage
tube during treatment, and an intestinal obstruction occurred.
The CT scan was re-reviewed and suggested a decrease in peri-
renal gas, but an abnormal mass was found in the hepatic flexure,
considered to be a tumor (Fig. 2). To verify the diagnosis, a colo-
noscopy was performed, which revealed a tumor in the hepatic
flexure of the colon. The cell blocks derived from the colonic
hepatic flexure were fixed in 10% formalin at room temperature
(18-28°C) for 24 h and subsequently processed through routine
dehydration and paraffin embedding. Sections were cut at a
thickness of 2-4 ym and stained with hematoxylin and eosin
(H&E) at room temperature for 45 min. Finally, sections were
examined under a light microscope. Specifically, the cells were
arranged in clusters resembling glandular structures. These cells
exhibited large and deeply stained nuclei, some showing vacu-
olation. The cells were markedly atypical and displayed visible
mitotic figures, suggestive of adenocarcinoma (Fig. 3). Due to
the limited quantity of pathological tissues acquired through
colonoscopy, it was not feasible to accurately assess the extent of
extramural dilation or the potential involvement of the urinary
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Figure 3. Hematoxylin and eosin staining of the colonic hepatic flexure cell block. (A) Cancer cells growing in an adenoid infiltrative manner, with the inter-
stitial tissue promoting fibroblast proliferation (magnification, x200). (B) Tumor invading the submucosal layer, presenting as irregular glandular or sieve-like
structures (magnification, x200). (C) Low-magnification view showing cancer cells exhibiting irregular adenoid infiltrative growth, with increased interstitial
fibrosis. The cells are multi-layered, have large and deeply stained nuclei, some of which are vacuolated showing significant atypia, and nuclear division figures
can be observed (magnification, x100). (D) Low-magnification field demonstrating similar cytological features (magnification, x100).

Figure 4. Positron emission tomography-computed tomography imaging. (A) Hypermetabolism was seen in the colonic hepatic flexure where the presence
of a malignant tumor was suggested (white circles). Multiple areas of high metabolism can be seen throughout the pelvic cavity, indicating the presence of
multiple metastatic lesions in the pelvic cavity (arrows). (B) Coronal section: Hypermetabolism was seen in the colonic hepatic flexure, where the presence of
a malignant tumor was suggested (white circles). Multiple areas of high metabolism can be seen throughout the abdomen, indicating the presence of multiple
metastatic lesions in the abdomen (arrows).

tract system. Finally, further positron emission tomography/CT  wall at the hepatic flexure of the colon, along with increased
was performed, suggesting uneven thickening of the intestinal  metabolic activity. Colon cancer was suspected. The lesion had
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extended beyond the serosal layer, invading the adjacent peri-
toneum and infiltrating the right kidney. Additionally, multiple
metastatic lesions were identified throughout the abdomen
(Fig. 4). Since surgery was no longer possible, the patient was
transferred to the Department of Oncology in April 2021 for
further treatment and was treated with palliative mFOLFOX6
chemotherapy (14-day cycle). The specific plan was the use
of oxaliplatin, leucovorin and a 5-FU bolus on day 1, with a
5-FU 46-h continuous infusion at the start of day 1, ending on
day 3. The patient's body surface area is 1.47 m?, and the doses
calculated based on BSA were 85 mg/m? oxaliplatin, 400 mg/m?
leucovorin, 400 mg/m? for the 5-FU bolus and 2,400 mg/m?
for the 5-FU continuous infusion. Chemotherapy was ineffec-
tive, however, and the patient's health declined. In September
2021, the patient passed away 8 months after the diagnosis of
colon cancer.

Discussion

First reported in 1898 and named by Schultz and Klorfein in
1962 (9,10), EPN is a life-threatening acute necrotizing infection
mainly caused by gas-producing urological pathogens that involve
the renal parenchyma, collecting system or perirenal tissues. In
total, >90% of EPN infection is associated with diabetes mellitus.
EPN has high rates of renal loss and mortality, with the renal loss
rate being 50% and the mortality rate being 40-90% (1,5,11-13).
The most commonly reported clinical manifestations of EPN
include fever, chills, lower back pain, vomiting, hematuria and
renal percussion pain. However, these symptoms are not specific
and cannot be used to distinguish EPN from typical pyelone-
phritis (14). At present, CT is the preferred imaging examination
method for diagnosing and staging EPN (15). The main thera-
peutic goal for EPN is to control infection and improve the overall
condition of the patient. Internal medical and surgical treatments
can be used to control the patient's condition, and internal medical
treatments such as broad-spectrum antibiotic therapy, venous
transfusion, correction of electrolyte disturbances and glycemic
control are preferred. In addition, drug therapy combined with
percutaneous drainage can achieve a better therapeutic effect than
drug therapy alone. In the worst-case scenario, surgical removal
of the kidney may be required (16,17).

The treatment of EPN is mainly founded on the CT-based
classification system described by Huang and Tseng (18), where
EPN is classified into four categories. As described below, the
classification system is divided into four categories: Class 1, gas
is present only in the collecting system (i.e., emphysematous
pyelitis); class 2, gas is present in the renal parenchyma without
extending to the extrarenal space; class 3, extension into the
extrarenal space (subclassified into class 3A, extension of gas
or abscess to the perinephric space; and class 3B, extension
of gas or abscess to the pararenal space); and class 4, bilateral
EPN or a solitary functioning kidney with EPN. According to
this system, the present patient could be categorized as Class
3A. This patient had already met the Systemic Inflammatory
Response Syndrome criteria (19) when admitted to the hospital,
with poor hemodynamic status and surgical tolerance. At the
time of the present study, emergency nephrectomy had a higher
mortality rate than drug therapy combined with percutaneous
drainage, and multiple reports indicated that conservative
treatment has a lower mortality rate compared with emergency

nephrectomy (20-22). In addition, both the patient and their
family were resistant to the use of surgical treatment, therefore
the patient was treated with drainage and medication (14). The
patient's condition was under control after prompt treatment.
However, the patient had no history of chronic diseases, such
as diabetes and hypertension, and there was no urinary tract
obstruction at the time of treatment, leading to uncertainty
when considering the cause of the patient's disease. The
ultimate element that attracted attention was that the patient
developed intestinal obstruction after resuming a normal diet.
Furthermore, despite the reduction of pain symptoms in the
patient's lower back and abdomen, and the gradual decrease
of inflammatory markers, the amount of drainage fluid did
not decrease. The subsequent appearance of fecal water-like
drainage fluid led to reconsideration of the initial diagnosis, and
all of the aforementioned symptoms suggested that the patient
had issues in the digestive system. Therefore, a CT re-exami-
nation was conducted, focusing on the patient's gastrointestinal
condition, and the colon tumor was discovered hidden behind
the EPN. In addition to the laboratory tests, changes in clinical
symptoms could also provide important information for a diag-
nosis. Hence, apart for laboratory tests, vigilance is required
regarding changes in the clinical symptoms of affected patients.

Since the patient developed intestinal obstruction during
treatment, oral contrast agents could not be used to assist
diagnosis, and since the patient's family did not ultimately opt
for an autopsy, it could only be assumed that the patient's EPN
was caused by perforation of the colon tumor according to the
drainage fluid. There are several studies and medical reports
demonstrating the association between duodenal perforation and
changes in the right perirenal hiatus, suggesting that both EPN
and duodenal perforation are important causes for the presence
of air in the right perirenal hiatus, and that the possibility of
both disorders needs to be considered for diagnosis (12,23-25).
However, with the appearance of this case, it is hypothesized
that when air appears in the right perirenal hiatus, clinicians
should be alerted not only to the possibility of duodenal perfo-
ration, but also to the possibility of colonic lesions. In addition,
malignancy is a known risk factor for pyeloenteric fistulae (26),
and it cannot be ruled out that this case was caused by the colon
tumor, which caused pyeloenteric fistulae.

Since most malignant tumors progress slowly, the
patient's medical record of an appendicitis surgery performed
6 months earlier was reviewed. The patient had definite meta-
static right lower abdominal pain, a positive McBurney's sign
and elevated inflammatory markers, and ultrasonic testing
revealed acute septic appendicitis. The patient underwent
laparoscopic appendectomy with a definitive postoperative
pathological diagnosis of acute septic appendicitis. When
the diagnosis of acute suppurative appendicitis was already
clear, in order to reduce the patient's hospitalization costs
and potential radiation exposure, CT scanning was not
performed (27-29), which might have led to the underdiag-
nosis of the underlying colon tumor. Therefore, it is suggested
that in patients with appendicitis, simultaneous abdominal
CT testing is still required, with the purpose of ruling out
underlying abdominal disease in addition to clarifying the
diagnosis.

To the best of our knowledge, EPN secondary to diges-
tive system diseases is extremely rare, and EPN secondary
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to colon lesions has not been reported yet. The current case
report emphasizes that for patients with EPN of unknown
causes, it is necessary to pay attention to changes in clinical
symptoms while giving conventional therapy, and to further
adjust the diagnosis and treatment if there are clinical
changes. In addition, research has shown that the incidence
of right kidney EPN (37.7%) is lower than that of left kidney
(52.0%) (20) so when facing right kidney EPN, clinicians
should also pay attention to whether it is accompanied by
duodenal or colon lesions according to its anatomical char-
acteristics.

In conclusion, EPN can be life-threatening and should be
taken seriously. The present case reminds us that it is equally
important to consider other diagnoses when EPN occurs.
Clinicians should consider the possibility of concurrent colon
lesions when a patient's condition changes.
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