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	 Patient:	 Male, 43-year-old
	 Final Diagnosis:	 Infectious myositis
	 Symptoms:	 Fever • swelling
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Infectious Diseases

	 Objective:	 Rare disease
	 Background:	 Peripherally inserted central catheters (PICCs) are commonly used by clinicians in daily practice as a safe and 

reliable alternative to central venous catheters. While there are advantages to the use of PICCs, such as a low 
insertion-related complication rate and cost-effectiveness, using PICCs may expose patients to life-threaten-
ing severe complications such as a central line-associated bloodstream infection and deep venous thrombosis 
(DVT). There have been no reports of infectious myositis associated with PICC insertion.

	 Case Report:	 We report a case of infectious myositis related to PICC insertion complicated by brachial DVT in a 43-year-old 
immunocompromised patient with myelodysplastic syndrome. Despite the administration of broad-spectrum 
antibiotics, the patient’s condition did not improve. He developed septic shock and required emergency exci-
sion of the infected and necrotic muscles. Although the pathogen responsible for the infection was unknown, 
infectious myositis and myonecrosis were observed intraoperatively. Furthermore, histopathological examina-
tion revealed evidence of infectious myositis in the biceps brachii and brachial muscles. The septic shock re-
solved with treatment and the patient survived with residual elbow joint dysfunction.

	 Conclusions:	 We present a case of infectious myositis related to PICC insertion. We believe that urgent resection of infect-
ed and necrotic tissues, rather than broad-spectrum antimicrobial therapy alone, was essential to save the pa-
tient’s life.

	 Keywords:	 Myositis • Pyomyositis • Catheterization, Peripheral • Venous Thrombosis

	 Full-text PDF:	 https://www.amjcaserep.com/abstract/index/idArt/937215

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Trauma and Microsurgery Center, Toyohashi Municipal Hospital, Toyohashi, 
Aichi, Japan

2 Department of Orthopaedic Surgery, Toyohashi Municipal Hospital, Toyohashi, 
Aichi, Japan

3 Department of Hematology and Oncology, Toyohashi Municipal Hospital, 
Toyohashi, Aichi, Japan

4 Department of Diagnostic Pathology, Toyohashi Municipal Hospital, Toyohashi, 
Aichi, Japan

e-ISSN 1941-5923
© Am J Case Rep, 2022; 23: e937215

DOI: 10.12659/AJCR.937215

e937215-1 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

As a safe and reliable alternative to central venous catheters 
(CVCs), peripherally inserted central catheters (PICCs) are com-
monly used by clinicians in daily practice [1-4].

PICCs are associated with fewer insertion-related serious com-
plications compared to CVCs, such as inadvertent cervical ar-
terial puncture and pneumothorax [1,5,6]. Furthermore, since 
PICCs have low insertion-related complication rates and can 
be inserted by specially trained nurses outside of the operat-
ing room, the use of PICCs is cost-effective and decreases any 
delay in treatment because of busy operating rooms or inten-
sive care units [1,4,7].

In contrast to these benefits, using PICCs may expose patients 
to life-threatening complications, such as central line-associat-
ed bloodstream infection (CLABSI) and deep venous thrombo-
sis (DVT) [1,3,4]. The risk of CLABSI with PICCs may be equal to 
or higher than that with CVCs [8-10]. Additionally, when com-
pared to that of CVCs, PICCs are associated with an increased 
incidence of DVT [11,12].

Although CLABSI has been assessed in many reports [3-6,8-10], 
there are no reports of infectious myositis being associated 
with PICC insertion in the clinical setting.

Here, we describe a case of infectious myositis and septic shock 
related to PICC insertion complicated by brachial DVT in a pa-
tient with myelodysplastic syndrome.

Case Report

A 43-year-old-man with myelodysplastic syndrome with excess 
blasts-1 was scheduled for bone marrow transplantation. The 

patient had received 6 courses of treatment with azacytidine. 
His medical history included Kawasaki disease, hypertension, 
hyperuricemia, and angina pectoris. He underwent surgery for 
coronary artery lesions caused by Kawasaki disease 11 years 
previously. Postoperatively, no functional cardiac abnormali-
ties were observed, and he received no treatment for inactive 
Kawasaki disease. The patient was 175 cm tall and weighed 
90 kg. He did not smoke and denied the use of alcohol or il-
licit drugs. A COVID-19 IgG/IgM combined antibody test was 
performed; it was negative. On day 0, the PICC was inserted 
into the right upper arm for the treatment of myelodysplastic 
syndrome by a hematologist who had previously performed 
30 PICC procedures. Venous access was achieved without 
difficulty using ultrasound-guided puncture and fluoroscop-
ic wire/catheter guidance; the hematologist wore a surgical 
cap, surgical mask, sterile gown, and sterile gloves in a clean 
working space. On day 4, local redness was observed at the 
insertion site and the hematologist removed the catheter and 
initiated broad-spectrum antimicrobial therapy with piperacil-
lin/tazobactam (18.0 g/day) and teicoplanin (600 mg/day). On 
day 6, the patient had a fever of up to 39.6°C. The hematol-
ogist changed the antimicrobials to meropenem (3.0 g/day), 
teicoplanin (600 mg/day), and clindamycin (2400 mg/day). 
The patient’s right upper arm swelled gradually and he had 
difficulty bending his elbow. On day 8, the patient had a fe-
ver of 40.2°C and the hematologist consulted an orthopedic 
surgeon because the antibacterial therapy had had no effect: 
the fever did not decrease, and the swelling worsened. The 
orthopedic surgeon decided that further antimicrobial thera-
py would be advisable as the patient seemed to be doing well 
and there was less redness around the insertion site. He de-
cided to continue conservative treatment for the next 2 days. 
On the afternoon of day 10, the patient’s vital signs were as 
follows: Glasgow Coma Scale, E4V5M6; temperature, 39.1°C; 
blood pressure, 79/43 mmHg; heart rate, 90 beats/min; re-
spiratory rate, 16 breaths/min; and 100% oxygen saturation 

Figure 1. �Photograph of the patient’s right arm showing swelling and redness of the right upper arm without blistering.
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on a 100% non-rebreather reservoir mask at 10 L/min of ox-
ygen. On physical examination, there was exacerbation of 
swelling and redness in his right upper arm without blister-
ing (Figure 1). There was muscle pain and tenderness to pal-
pation along the right biceps brachii muscle. Blood investiga-
tions revealed a white blood cell count of 10.4×103/μL with 
94.0% neutrophils; hemoglobin, 7.0 g/dL; platelet, 18.8×104/
μL; C-reactive protein (CRP), 24.6 mg/dL; total protein, 5.1 g/
dL; albumin, 2.6 g/dL; aspartate aminotransferase, 18 U/L; al-
anine aminotransferase, 15 U/L; total bilirubin, 1.7 mg/dL; cre-
atine kinase, 281 U/L; blood urea nitrogen, 39 mg/dL; creati-
nine, 2.53 mg/dL; prothrombin time/international normalized 
ratio, 1.61; fibrinogen, 699 mg/dL; fibrin and fibrinogen deg-
radation products, 15.1 μg/mL; D-dimer, 9.6 μg/mL; procalci-
tonin, 46.2 ng/mL; and presepsin, 1420 pg/mL.

A plain radiograph of the upper arm did not show gas in the 
soft tissue. Fat-suppressed T2-weighted magnetic resonance 
imaging (MRI) showed diffuse heterogeneous high signal in-
tensity in the biceps brachii, brachialis, and triceps brachii 
muscles (Figure 2). We suspected an emergency necrotizing 
soft tissue infection with progression to septic shock. The pa-
tient underwent urgent debridement surgery on the same (day 
10) as administration of a large fluid infusion, noradrenaline 
infusion, and broad-spectrum antimicrobial agents with me-
ropenem (3.0 g/day), daptomycin (350 mg/day), clindamycin 
(2400 mg/day), and posaconazole (300 mg/day). There were 
no infectious findings between the skin and the subcutaneous 
tissue, and the brachial fascia was severely swollen with ev-
idence of internal pressure (Figure 3A). After incising the bra-
chial fascia, no obvious exudation of pus was observed. More 

Figure 2. �Fat-suppressed T2-weighted magnetic resonance imaging showed diffuse heterogeneous high signal intensity in the biceps 
brachii, brachialis, and triceps brachii muscles. Axial (A) and coronal (B) images of the right upper arm.
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than half of the biceps brachii and brachialis muscles were 
poorly colored, and there were scattered white spots on the 
surface of the muscles (Figure 3B). These muscles were easily 
torn with the finger, suggesting infectious myositis and myo-
necrosis (Figure 3C). In addition, DVT of the brachial vein was 
observed and the catheter insertion site was confirmed. We 

A

B

C

Figure 3. �Intraoperative photographs. (A) There were no 
infectious findings between the skin and subcutaneous 
tissue, and the brachial fascia was severely swollen 
with evidence of internal pressure. (B) There were 
scattered white spots on the surface of muscles. 
(C) Muscle torn by a finger (yellow asterisk). There is 
a deep venous thrombosis (DVT) of the brachial vein 
(yellow arrowhead).

Figure 4. �Histological examination of the affected muscles revealed marked infiltration of polymorphonuclear leukocytes (hematoxylin 
and eosin stain).
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A

Figure 5. �(A) The shoe-lace technique with vessel tape was used 
for rapid wound closure, combined with negative-
pressure wound therapy by using RENASYS TOUCH™ 
(Smith & Nephew, Hull, UK) for decreasing edema and 
granulation (B) (day 28). (C) The appearance of the 
wound on day 41 (day 0 was the day the peripherally 
inserted central catheter was inserted).

C

B

submitted the muscle tissues and surrounding exudate for tis-
sue culture and the muscle tissues for histopathological ex-
amination. We excised any muscle that appeared to be infect-
ed or necrotic and cleaned the wound thoroughly. The wound 
was left open postoperatively. On day 11, we evaluated the 
extent of the upper-extremity DVT with echo and enhanced 
computed tomography and found no thrombosis in the infra-
clavicular and axillary veins. The patient received intravenous 
heparin at a dose of 10 000 units per day for 14 days. The pa-
tient was admitted to the Intensive Care Unit (ICU) postop-
eratively, and his vital signs were stable on day 13. The cul-
ture tests were negative and histopathological examination 
showed evidence of infectious myositis in the biceps brachii 
and brachialis muscles (Figure 4). On day 14, rehabilitation 
of the right upper extremity was initiated. The patient was 
treated in the ICU until day 16. We performed regular wound 
cleaning and debridement in the ward and operation room, 
respectively. After the signs of infection disappeared (on day 
20), we aimed to improve edema and granulation with nega-
tive-pressure wound therapy using RENASYS TOUCH™ (Smith 
& Nephew, Hull, UK) (Figure 5B) for 3 weeks, in addition to 
the shoe-lace technique using vessel tape for rapid wound 

closure (Figure 5A, 5C). On day 25, we changed the antimi-
crobials and antifungals to oral tosufloxacin (450 mg/day) and 
oral posaconazole (300 mg), which were continued until day 
40. On day 35, the CRP levels were negative. On day 52, the 
wound closed spontaneously. Six months after PICC insertion, 
the range of motion of the right elbow was 100 degrees of 
flexion and -30 degrees of extension.

Discussion

Here, we report a case of infectious myositis and septic shock 
related to PICC insertion complicated by brachial DVT in an 
immunocompromised patient with myelodysplastic syndrome. 
Despite the administration of broad-spectrum antibiotics, our 
patient’s condition was life-threatening and required emergency 
surgical debridement. To the best of our knowledge, our case 
is considered an unreported complication of PICC insertion.

Patients with hematological malignant disorders, such as my-
elodysplastic syndrome, are known to have a higher risk for 
CLABSI and DVT than patients with other disorders in the clini-
cal setting of PICC insertion [4]. Additionally, they are at risk of 
infection and septic shock, which is the most severe complica-
tion [13]. In general, infection of the skeletal muscle is uncom-
mon because of the resistance of the musculature to infection. 
Infectious myositis can occur due to a variety of pathogens, in-
cluding bacteria, fungi, viruses, and parasites. Bacterial myosi-
tis usually presents as a focal muscle infection without an in-
tramuscular abscess; however, viruses and parasites are often 
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more diffuse, causing generalized myalgia or multifocal my-
ositis [14,15]. Infectious myositis can result from contiguous 
sites of infection, penetrating trauma, vascular insufficiency, 
or hematogenous dissemination. Immunocompromised hosts 
have a heightened risk of bacterial and fungal myositis [14,15]. 
It is likely that the infectious myositis in this case was due to 
procedural invasion during the insertion of the PICC, as evi-
denced by the physical examination findings of the right up-
per extremity, the intraoperative finding (penetration of the 
fascia surrounding the biceps brachii and brachialis muscles 
by the PICC), and the pathological findings of the focal infec-
tion in these muscles. Though the hematologist who inserted 
the PICC did so while wearing protective equipment and in a 
clean working space, there is still a possibility of accidental 
bacterial contamination. We assumed that the bacteria migrat-
ed into the muscle from the catheter. Furthermore, the pres-
ence of DVT may have reduced the circulation in the muscle 
tissue, contributing to worsening of the infection. Similar to 
pyomyositis (defined as an acute intramuscular infection that 
is secondary to the hematogenous spread of the microorgan-
ism into the skeletal muscle), a wide range of bacteria can 
cause myositis, with gram-positive bacteria being particularly 
predominant [14,15]. The reason for the negative blood and 
tissue culture results in our case may be due to the admin-
istration of broad-spectrum empirical antibiotics or antifun-
gal drugs prior to the collection of specimens for evaluation.

Prompt imaging is essential for evaluating patients with focal 
soft tissue pain and fever because it is necessary to perform 
urgent surgical exploration. In such cases, MRI images would 

show hyperabsorbed areas corresponding to swelling, intra-
muscular necrosis, or collections in the affected muscle [16]. 
In our case, MRI was useful for early surgical decision making.

We confirmed the brachial DVT intraoperatively and adminis-
tered intravenous heparin for 14 days. The incidence of pulmo-
nary embolism attributable to upper extremity DVT is 2%, regard-
less of anticoagulation treatment [17]. Additionally, considering 
the risk of mortality associated with anticoagulation, such as 
intracranial hemorrhage and the tendency to bleed easily from 
open wounds, anticoagulation therapy was discontinued [17]. 
We judged that the risk of fatal pulmonary embolism due to up-
per-extremity DVT was very low and the patient started rehabil-
itation of the right upper extremity 4 days after surgery [17,18].

Conclusions

We encountered a rare case of infectious myositis and septic 
shock related to PICC insertion, complicated by brachial DVT, 
in a 43-year-old man with myelodysplastic syndrome. We be-
lieve that urgent resection of the infected and necrotic tissues, 
rather than broad-spectrum antimicrobial therapy alone, was 
essential to save the patient’s life.

Declaration of Figures’ Authenticity

All figures submitted have been created by the authors who 
confirm that the images are original with no duplication and 
have not been previously published in whole or in part.

References:

	 1.	 Johansson E, Hammarskjöld F, Lundberg D, Arnlind MH. Advantages and dis-
advantages of peripherally inserted central venous catheters (PICC) com-
pared to other central venous lines: A systematic review of the literature. 
Acta oncologica. 2013;52:886-92

	 2.	 Taxbro K, Hammarskjöld F, Thelin B, et al. Clinical impact of peripherally in-
serted central catheters vs implanted port catheters in patients with cancer: 
An open-label, randomized, two-centre trial. Br J Anaesth. 2019;122:734-41

	 3.	Velissaris D, Karamouzos V, Lagadinou M, et al. Peripheral inserted central 
catheter use and related infections in clinical practice: A literature update. 
J Clin Med Res. 2019;4:237

	 4.	McDiarmid S, Scrivens N, Carrier M, et al. Outcomes in a nurse-led periph-
erally inserted central catheter program: A retrospective cohort study. J Can 
Health Libr Assoc. 2017;5:E535-39

	 5.	 Evans M, Ryder MA. Invited review: Vascular access devices: Perspectives 
on designs, complications, and management. Nutr Clin Pract. 1993;8:145-52

	 6.	Maki DG, Kluger DM, Crnich CJ. The risk of bloodstream infection in adults 
with different intravascular devices: A systematic review of 200 published 
prospective studies. Mayo Clin Proc. 2006;81:1159-71

	 7.	Oakley C, Wright E, Ream E. The experiences of patients and nurses with 
a nurse-led peripherally inserted central venous catheter line service. Eur 
J Oncol Nurs. 2000;4:207-18

	 8.	 Safdar N, Maki DG. Risk of catheter-related bloodstream infection with pe-
ripherally inserted central venous catheters used in hospitalized patients. 
Chest. 2005;128:489-95

	 9.	Ajenjo MC, Morley JC, Russo AJ, et al. Peripherally inserted central venous 
catheter-associated bloodstream infections in hospitalized adult patients. 
Infect Control Hosp Epidemiol. 2011;32:125-30

	10.	Herc E, Patel P, Washer LL, et al. A model to predict central-line–associated 
bloodstream infection among patients with peripherally inserted central 
catheters: The MPC score. Infect Control Hosp Epidemiol. 2017;38:1155-66

	11.	 Saber W, Moua T, Williams EC, et al. Risk factors for catheter-related throm-
bosis (CRT) in cancer patients: A patient-level data (IPD) meta-analysis of 
clinical trials and prospective studies. J Thromb Haemost. 2011;9:312-19

	12.	 Zochios V, Umar I, Simpson N, Jones N. Peripherally inserted central cath-
eter (PICC)-related thrombosis in critically ill patients. J Vasc Access. 
2014;15:329-37

	13.	Cohen J, Drage S. How I manage haematology patients with septic shock. 
Br J Haematol. 2011;152:380-91

	14.	Crum-Cianflone NF. Bacterial, fungal, parasitic, and viral myositis. Clin 
Microbiol Rev. 2008;21:473-94

	15.	Narayanappa G, Nandeesh BN. Infective myositis. Brain Pathol. 
2021;31:e12950

	16.	Gordon BA, Martínez S, Collins AJ. Pyomyositis: Characteristics at CT and 
MR imaging. Radiology. 1995;197:279-86

	17.	 Levy MM, Albuquerque F, Pfeifer JD. Low incidence of pulmonary embolism 
associated with upper-extremity deep venous thrombosis. Ann Vasc Surg. 
2012;26:964-72

	18.	 Ploton G, Pistorius MA, Raimbeau A, et al. A STROBE cohort study of 755 deep 
and superficial upper-extremity vein thrombosis. Medicine. 2020;99:e18996

Kurahashi S. et al: 
PICC-related infectious myositis

© Am J Case Rep, 2022; 23: e937215

e937215-6 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


