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Abstract

Pyomyositis has recently been recognized as a primary infection of the large skeletal muscles,
and it is often accompanied by single or multiple intramuscular abscess formation. Immuno-
compromised patients, including those with diabetes mellitus, human immunodeficiency vi-
rus infection, and cancer, as well as those undergoing chemotherapy, are at a greater risk of
developing pyomyositis. A 78-year-old Japanese man with recurrent gastric cancer being
treated with chemotherapy presented with sudden-onset pain in his left lower extremity while
undergoing a second-line regimen with irinotecan. T2-weighted magnetic resonance imaging
(MRI) showed an abnormally high-intensity signal in the left internal and external obturator
muscles, a finding consistent with pyomyositis. Following intensive antibiotic treatment, the
patient recovered completely and was able to resume chemotherapy with irinotecan. For a
patient who developed pyomyositis during chemotherapy for gastric cancer, early diagnosis
using MRI followed by administration of timely intensive antibiotic therapy resulted in com-
plete recovery.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Pyomyositis is a purulent infection involving the large skeletal muscles, is usually caused
by Staphylococcus aureus, and often presents with single or multiple intramuscular abscesses
[1, 2]. Although pyomyositis is classically a tropical disease, it is being increasingly recognized
in temperate climates and encountered particularly in immunocompromised patients, such

Correspondence to:
Yoko Nakayama, yoccon716 @ gmail.com

Nl
Karger~

OPEN
ACCESS



Case Rep Oncol 2021;14:1220-1227
Case Re pOI‘tS DOI: 10.1159/000518242 © 2021 The Author(s). Published by S. Karger AG, Basel

in OnCOIOgy www.karger.com/cro

Nakayama et al.: Pyomyositis during Gastric Cancer chemotherapy

as those with diabetes mellitus, human immunodeficiency virus infection, autoimmune
disorders, chronic liver diseases, rheumatologic conditions, intravenous drug addiction, and
malignancies, especially in those undergoing chemotherapy [1, 3]. A definitive diagnosis of
pyomyositis can be difficult because of its rare occurrence and varied clinical manifestations;
however, a delay in diagnosis can result in serious complications, including multiple abscess
formation, septicemia, multi-organ system failure, and occasionally death [1, 4, 5].

Although pyomyositis has recently been recognized as a rare but important complication
in patients with hematological malignancies undergoing chemotherapy [3], to the best of our
knowledge, only 10 such cases in patients with solid tumors undergoing chemotherapy have
been reported [6-14]. A patient with advanced pyomyositis, requiring interventional
treatment with percutaneous or operative drainage and debridement, may have to defer or
interrupt a potentially life-saving chemotherapeutic regimen. Chemotherapy was resumed
onlyin 2 ofthe 10 previously reported cases. Therefore, early diagnosis and effective treatment
of pyomyositis in patients with malignant tumors during chemotherapy are crucial. Here, we
report the first case of pyomyositis detected at an early stage during chemotherapy for gastric
cancer; this is the only reported case of solid cancer in which chemotherapy was continued
without recurrence of pyomyositis after 22 months of onset.

Case Report/Case Presentation

A 78-year-old Japanese man, who underwent 13 cycles of second-line chemotherapy
with irinotecan for recurrent gastric cancer, was urgently admitted to our hospital with a
chief complaint of sudden-onset, movement-related pain in his left lower extremity asso-
ciated with a high-grade fever of 38.3°C. After completing his last 12-day cycle of chemo-
therapy, he experienced a transient episode of nausea and high-grade fever, and severe mani-
festations subsequently occurred 2 days later.

The patient had undergone a distal gastrectomy, with D2 lymphadenectomy and a Roux-
en-Y reconstruction, for gastric cancer in December 2015. Histopathological examination of
the resected specimens revealed a human epidermal growth factor receptor-2-positive,
papillary adenocarcinoma of the stomach, further classified as T2N1M0, Stage 11A based on
the Union for International Cancer Control TNM classification. Adjuvant chemotherapy with
tegafur, gimeracil, and oteracil (TS-1) was planned to be administered to the patient for 1 year
after the diagnosis. However, at 7 months after adjuvant chemotherapy with TS-1, left supra-
clavicular and multiple para-aortic lymph-node metastases were detected on the follow-up
computed tomography (CT) scan. Thus, he was administered combination chemotherapy
with capecitabine, cisplatin, and trastuzumab for 6 months. However, his left supraclavicular
and multiple para-aortic lymph-node metastases worsened; therefore, he was administered
chemotherapy with irinotecan, after which he showed stable disease. The patient was taking
oral medications for diabetes mellitus and hypertension while receiving chemotherapy; thus,
the disorders were well managed and controlled.

Physical examination on admission did not reveal any signs of erythema, swelling, or
tenderness in the left lower extremity. However, blood tests demonstrated leukocytosis, with
a white blood cell count of 12,500/pL (normal range, 4,000-9,000/uL) and a left shift of
95.5%. In addition, the C-reactive protein level had significantly increased to 20.6 mg/dL
(normal range, 0-0.3 mg/dL). Liver enzymes were slightly elevated, with aspartate transam-
inase, alanine transaminase, and gamma-glutamyl transpeptidase levels at 57 IU/L (normal
range, 8-40 IU/L), 87 IU/L (normal range, 5-39 1U/L), and 326 IU/L (normal range, 10-47
[U/L), respectively. Serum lactic acid dehydrogenase and creatine kinase levels were within
normal limits.
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An enhanced CT scan of the abdomen and pelvis did not show any remarkable changes,
such as intramuscular abscess or hematoma development, thrombophlebitis, fracture, or
metastatic tumors (shown in Fig. 1a, b). There was no evidence of bacteremia or urinary tract
infection in either blood or urine cultures. A biliary tract infection complicated with pseud-
ogout of the left hip joint was suspected, and the patient was treated empirically with intra-
venous broad-spectrum antibiotics consisting of a piperacillin-tazobactam combination (4.5
g/8 h) and oral acetaminophen (1,200 mg/day).

After initiating antibiotic treatment, fever and inflammatory reactions decreased.
However, the patient continued to complain of persistent pain in the left thigh. Magnetic reso-
nance imaging (MRI) examination of the pelvis, performed on the sixth day of hospitalization,
revealed marked enlargement of the left internal and external obturator, pectineus, and
adductor muscles on T1-weighted images (shown in Fig. 2a). The affected muscles showed
an abnormally high signal intensity on T2-weighted (shown in Fig. 2b) and short tau inversion
recovery sequence images (shown in Fig. 2c). These findings were consistent with a diagnosis
of pyomyositis. The patient’s left lower extremity pain improved after 12 days of intravenous
antibiotic treatment with piperacillin-tazobactam. The patient was discharged and received
oral cefdinir (100 mg/6 h) for an additional 4 weeks.

At the 7-week follow-up, an MRI scan showed complete resolution of the previous signs
of pyomyositis (shown in Fig. 2d-f). The patient’s full range of left hip motion was restored
without any lasting sequelae. Therefore, he resumed chemotherapy with irinotecan, which
was administered for an additional 8 cycles. At the 22-month follow-up after discharge, while
undergoing fifth-line chemotherapy for newly developed lesions in the liver and lung, the
patient showed no signs of recurrent pyomyositis.

Discussion/Conclusion

Pyomyositis is a primary acute infection of skeletal muscles and is often associated with
abscess formation [1, 2]. In 12-40% of cases, patients had multiple abscesses, and the most
common lesions were in the quadriceps muscles, followed by bulky muscles such as the
gluteal muscles [4]. Skeletal muscle tissue is naturally resistant to infection. Therefore, it has
been suggested that pyomyositis is induced by local mechanical trauma, parasitic infection,
malnutrition, and a compromised immune system [5]. Our patient had diabetes mellitus and
relapsing gastric cancer, and he was undergoing chemotherapy for the latter diagnosis, which
may have increased his susceptibility to pyomyositis. Walling et al. reported that 15% of
pyomyositis patients had diabetes mellitus [15]. It has been reported that skeletal muscle
damage is caused by muscle infarction, even without frank infarction, local vascular insuffi-
ciency, and hypoxia due to diabetic microvascular diseases [15]. Development of pyomyositis
in patients with neoplastic disease after chemotherapy is usually ascribed to neutropenia
and/or immunodeficiency, caused by cancer. However, subclinical myopathy secondary to
malignancy and/or its treatment is another possible cause [4]. Several chemotherapeutic
drugs have been reported to induce muscle toxicity-related pyomyositis [9], although irino-
tecan muscle toxicity has never been reported. Notwithstanding, the exact pathogenesis is
currently poorly understood; our patient had several pyomyositis risks, such as diabetes
mellitus and cancer, and was undergoing chemotherapy.

Pyomyositis has 3 clinical stages [1, 4, 5], including the invasive stage, which is charac-
terized by an onset of manifestations, including low-grade fever, localized swelling, mild pain,
and tenderness of the affected muscle. Typically, pus cannot be aspirated from the affected
site at this stage. Next is the suppurative stage, when most patients present with high-grade
fever, distinct muscle swelling, and tenderness. Aspiration of pus from the infected site can
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Fig. 1. Enhanced CT scan of the pelvis. Axial (a) and coronal (b) enhanced CT imaging showing no remark-
able changes such as intramuscular abscesses, hematoma development, or intravascular defects. CT, com-
puted tomography.

Fig. 2. MRI observations of the pelvis. The first line shows the onset (a—c), while the second line shows the
seventh week after the treatment (d—f). a Axial T1-weighted image showing diffuse enlargement of the left
internal (white arrowheads) and external obturator (arrow) muscles with intermediate signal intensity.
b Axial T2-weighted image showing a high signal intensity in the left internal (white arrowheads) and external
obturator muscles (arrow) with no evidence of an abscess, soft tissue gas, or tumor development. ¢ A coronal
short tau inversion recovery sequence image showing a high signal intensity in the left internal (white
arrowheads) and external obturator (arrow) and adductor muscles (open arrowheads). d Axial T1-weighted
image showing improvement of the diffuse enlargement. e Axial T2-weighted image showing a change in the
signal intensity. f A coronal short tau inversion recovery sequence image showing the disappearance of the
high signal intensity. MRI, magnetic resonance imaging.

be performed at this stage. In the third stage, that is, the late stage, the systemic manifesta-
tions of sepsis, metastatic abscesses, and multi-organ dysfunction occur [4, 6].

Because of lack of awareness, nonspecific features, and atypical presentations, a wide
range of differential diagnoses are often considered such as septic arthritis, cellulitis, muscle
hematoma, deep venous thrombosis, osteosarcoma, and polymyositis. Thus, the correct diag-
nosis is often missed, especially in the early stage [1, 5]. Various noninvasive diagnostic
modalities, such as ultrasonography, CT, and MRI, are useful in confirming the diagnosis of
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pyomyositis [1, 2, 4, 5]. Some studies suggest that MRI is the most useful modality to diagnose
pyomyositis at an early stage because it can demonstrate both the site and extent of inflam-
matory muscle involvement [5].

In these patients, the affected muscles are usually enlarged, showing a homogeneous inter-
mediate signal intensity on T1-weighted MRI studies [2]. T2-weighted MRI may reveal diffuse
muscle enlargement with hyperintensity, which may be associated with swelling of fascial
planes, an abnormal signal intensity shown by the adjacent bone, or with fluid accumulation in
the involved joint[1, 2, 16]. A CT scan can be performed more easily than an MRI, but the former
imaging technique has lower sensitivity and provides lesser anatomical information than the
latter [16]. For our patient, an enhanced CT scan was performed when he was admitted with
leg pain and high fever, but it showed no remarkable changes. MRI examination was performed
on the sixth day after admission, which led to a diagnosis of pyomyositis.

Pyomyositis is a rare complication in patients undergoing chemotherapy for cancer. To
the best of our knowledge, only 10 patients with solid tumors, who were undergoing chemo-
therapeutic regimens, have been diagnosed with pyomyositis (Table 1). While the majority
of previously reported cases of pyomyositis were diagnosed at the suppurative or late stage
with single or multiple muscle abscesses requiring surgical or CT-guided drainage, our patient
was diagnosed with pyomyositis at an early stage, using an MRI study. As abscess formation
had not yet occurred, the patient could be treated successfully with antibiotics without
surgical intervention.

The National Comprehensive Cancer Network clinical practice guidelines for prevention
and treatment of cancer-related infections recommend that a patient diagnosed with a
condition causing complex bacteremia, such as pyomyositis, should receive antibiotic therapy
for 7-14 days, although the regimen may need modification on a case-to-case basis [17, 18].
As S. aureus is the most common causative organism [1], the timely administration of a broad-
spectrum antibiotic agent providing S. aureus coverage is usually sufficient to manage the
infection at an early stage empirically, because blood cultures exhibit positivity in only 30%
of cases [2]. Once the abscess has formed, however, interventional treatment with percuta-
neous or surgical drainage and debridement should be performed on an emergency basis to
ensure complete recovery [1, 5]. In the present case, blood culture was negative; however,
administration of piperacillin-tazobactam was effective, and inflammation was controlled.
There was no recurrence of pyomyositis after switching to oral cefdinir.

The present case was diagnosed and treated at an early stage, without surgical treatment.
Purulent myositis did not recur, although the tumor development gradually progressed, and
chemotherapy is being continued to date. McRae and Sharma [12] and Kitayama et al. [14]
reported that it was possible to resume chemotherapy after treatment for myositis in patients
who required surgical treatment; however, McRae and Sharma [12] reported resuming
chemotherapy only once, and Kitayama et al. [14] did not clearly state the time periods. In
contrast, Keith and Bramwell [9] and Yamada et al. [10] reported that they were unable to
resume chemotherapy, and their patients died due to primary cancer progression. Chemo-
therapy could be resumed in the case of upper extremity muscle inflammation, but those in
the lower extremity were not resumed. Muscle trauma might cause pyomyositis [1, 4, 5].
Surgical treatment for pyomyositis in the bulky muscle, especially in the lower extremity
rather than the upper extremity, may form a new onset site and prolong the inflammatory
response. This may be one of the reasons why chemotherapy cannot usually be resumed. In
addition, infection during chemotherapy may affect prognosis [19], and further, an inflam-
matory response may affect the pharmacodynamics of anticancer drugs [20]. Therefore, early
diagnosis and treatment without surgical intervention for pyomyositisleads to the resumption
of treatment for cancer by controlling infection and inflammatory response; this may improve
the prognosis of patients.
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In summary, pyomyositis is a rare complication of chemotherapy in patients with a solid
malignancy. When a patient undergoing chemotherapy complains of localized muscular pain,
an MRI study should be performed promptly, as early detection and treatment are key to
achieving a better prognosis in case of pyomyositis. We suggest that timely diagnosis and
effective treatment of pyomyositis can enable the patient to resume chemotherapy early and,
thereby, control the progression of a life-threatening malignancy.
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