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Happy New Year! 
On behalf of the editorial board, I am pleased to announce that Yeungnam University Journal of Medicine (YUJM, eISSN 2384-0293) has 
changed its title to Journal of Yeungnam Medical Science (JYMS, eISSN 2799-8010), starting January 2022. Under its new name, JYMS will 
further increase its international visibility and recognition.

YUJM was first published as the official journal of the Yeungnam University College of Medicine in December 1984, in Korean. The jour-
nal’s mission was to facilitate scientific communication between medical personnel in Korea. Since its inception, YUJM has changed its cov-
er on many occasions (Fig. 1) and made tremendous progress. YUJM has been publishing in English since 2018 and has been indexed in the 
Korea Citation Index (KCI candidate, December 2016; KCI, October 2018), Directory of Open Access Journals (DOAJ, June 2019), 
PubMed/PubMed Central (PMC, October 2019), and Chemical Abstracts Service (CAS, October 2020). 

Currently, JYMS is an international, peer-reviewed, and open-access journal, dedicated to the development of medicine through the prop-
agation of medical knowledge by publishing high-quality reviews, original articles, case reports, image vignettes, and communications. JYMS 
will continue with the vision and volume number of the YUJM. 

To promote JYMS to Scopus- and SCIE-indexed journals, editorial board members will continue to make efforts to maintain the high sci-
entific standards of the journal. Moreover, there is a need to increase the international recognition of JYMS to broaden its international read-
ership. JYMS has invited internationally recognized experts as editorial board members as part of the effort. Now renowned researchers from 
seven countries comprise the editorial board. JYMS will continue to recruit more international editorial board members. JYMS supports its 
editorial board members to improve the journal’s quality. 

Finally, I would like to express my sincere thanks to the former editor-in-chief, members of the editorial board, reviewers, manuscript edi-
tors, and publishers for their utmost devotion to the success of JYMS. In particular, I sincerely appreciate all authors of the articles for their 
support and contribution. I hope that researchers can actively share their valuable knowledge in medicine through JYMS. 

Editorial
eISSN 2799-8010
J Yeungnam Med Sci 2022;39(1):1-2
https://doi.org/10.12701/yujm.2021.01655
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Fig. 1. Cover changes in Journal of Yeungnam Medical Science. (A) The first issue in 1984. (B) Between Volume 16 (1999) and 20 (2003). (C) 
Between Volume 21 (2004) and 28 (2011). (D) Between Volume 29 (2012) and 31 (2014). (E) Between Volume 32 (2015) and 38 (2021). (F) 
New cover from Volume 39 in 2022.
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Introduction 

Lymphoma is a type of blood malignancy that begins in lympho-
cytes which include B-lymphocytes, T-lymphocytes, and natural 
killer (NK) cells. There are two main categories of lymphoma: 
those presenting with a specific type of cellular abnormality 
dubbed a Reed-Sternberg cell, called classic Hodgkin lymphomas 
(HLs), and the others called non-Hodgkin lymphomas (NHLs) 
[1]. HL accounts for approximately 10% of all lymphomas, while 
the remaining 90% are NHL [2]. NHL is also divided into B-cell 
and T-cell lymphomas. B-cell lymphoma accounts for more than 
85% of all lymphoid neoplasms [1]. Although orbital lymphoma is 
rare, accounting for only 1% of all NHL cases, it is the most com-
mon primary orbital cancer in adults, accounting for 55% of all ma-

Ocular adnexal mucosa-associated lymphoid tissue 
lymphoma: a narrative review 
Hyun Uk Chung1, Jun Hyuk Son2 
1Yeungnam Eye Center, Yeungnam University Hospital, Daegu, Korea 
2Department of Ophthalmology, Yeungnam University College of Medicine, Daegu, Korea 

Lymphoma is the most common primary tumor of the orbit, accounting for 55% of all orbital malignancies. When divided into histo-
pathological subtypes, extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) comprises the 
largest proportion. Clinical manifestations are unspecific, but in patients with slow-growing painless orbital mass, or red conjunctival 
lesion suggestive of ‘salmon patch’, ocular adnexa lymphoma (OAL) should be suspected. Although the pathogenetic mechanism of 
ocular adnexal MALT lymphoma (OAML) is not yet fully understood, the relationship between OAML and Chlamydia psittaci has been 
hypothesized recently, similar to that between gastric MALT lymphoma and Helicobacter pylori. This suggests a new treatment option 
for OAML; bacterial eradication therapy with systemic antibiotics. Several other treatment methods for OAML have been introduced, 
but no treatment guidelines have been established yet. In this article, we summarize the current knowledge on the clinical features, 
pathogenesis, diagnostic methods, therapeutic strategies, and prognosis of OAML. 

Keywords: Chlamydia psittaci; Etiology; Marginal zone B-cell lymphoma; Ocular adnexal lymphoma; Orbital neoplasms 
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lignancies in the orbit [3-5]. The majority of NHL of the orbit and 
ocular adnexa are extranodal marginal zone lymphoma of muco-
sa-associated lymphoid tissue (MALT lymphoma) [6]. This re-
view article summarizes the previously published literature on ocu-
lar adnexal MALT lymphoma (OAML), with an overview of its 
clinical features, treatment options, and prognostic outcome. 

Clinical features 

Ocular adnexal lymphoma (OAL), which mainly involves the con-
junctiva, lacrimal gland, orbital fat, lacrimal sac, and eyelid, has vari-
ous clinical presentations depending on the lesion. In addition, it 
cannot be easily differentiated from other orbital diseases because 
it has no pathognomonic signs or symptoms.  
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Conjunctival involvement is observed in 26% of OALs, which 
shows a characteristic red, swollen, painless lesion called ‘salmon 
patch,’ making it easier to detect the disease [7]. However, a high 
index of suspicion is required because it may mimic chronic con-
junctivitis in rare cases [8]. 

Intraorbital lymphoma usually presents with a variety of symp-
toms, including proptosis, palpable mass, swelling, ptosis, limited 
eye motility, displacement of the eye, and diplopia [7,9-12]. In par-
ticular, computed tomography (CT) or magnetic resonance imag-
ing (MRI) should be considered in patients with proptosis, espe-
cially unilateral proptosis, since it is the most common symptom of 
orbital B-cell lymphoma [11,13]. 

Pathogenesis 

The histopathological features of OAML are similar to those of 
other MALT lymphomas. Under physiological conditions, the 
connective tissues of the orbit are devoid of lymphoid tissue and 
lymphatic drainage [14]. Hence, for lymphoma to develop in the 
orbit, organized lymphoid tissue must be acquired first, as ob-
served in gastric MALT lymphoma [15]. Several conditions, in-
cluding chronic inflammation and autoimmune disorders, are as-
sociated with the pathogenesis of OAML. 

1. Chronic antigenic stimulation 
Over the last few years, the relationship between lymphoma and 
chronic antigenic stimulation has garnered increasing attention. As 
a paradigmatic example, Helicobacter pylori infection triggers 
chronic antigenic stimulation and plays a key role in the develop-
ment of gastric MALT lymphoma [15]. Likewise, the detection of 
Chlamydia psittaci DNA in 80% of patients with OAML suggests 
that C. psittaci infection is related to the development of OAML 
[16]. C. psittaci is the known causative bacterium of psittacosis, 
which is caused by contact with infected animals, and half of the 
OAL patients have reported close contact with household animals 
[16,17]. Potential pathogenesis of OAML related to chlamydial in-
fection is similar to that of gastric MALT lymphoma caused by H. 
pylori. This pathogenesis model is also observed in cutaneous 
B-cell lymphoma caused by Borrelia burgdorferi and small intestinal 
MALT lymphoma caused by Campylobacter jejuni. The chronic in-
flammation induced by C. psittaci facilitates the development of 
MALT in the orbit. Then, clonal expansion and proliferation of 
B-cell in the marginal zone of lymphoid follicles could occur in a 
state of persistent chlamydial infection. These clonal B-cells (anti-
gen-dependent lymphoma clones) invade the germinal center of 
lymphoid follicles, causing chromosomal aberrations, resulting in 
an environment in which clonal expansion can continue without 

antigenic stimulation (antigen-independent lymphoma clones) 
[18]. Several studies have confirmed an association between C. 
psittaci and OAL, while others did not, which indicates the possi-
bility of geographical variation [7,13,19-26]. Interestingly, tumor 
regression was observed in 38% of C. psittaci DNA-negative OAL 
after bacterial eradication therapy with doxycycline, suggesting that 
other microbial agents, such as doxycycline-sensitive bacteria, may 
be involved in the development of OAL [27]. Epstein-Barr virus 
(EBV), human T-cell leukemia virus type 1 (HTLV-1), hepatitis C 
virus (HCV), and human herpes simplex virus-8 are known to be 
associated with malignant lymphoma, and one study reported 
HCV seropositivity in 13% of OAL patients [28,29]. 

2. Immune disorders 
Lymphoma is the most common cancer and the most common 
cause of cancer-deaths in human immunodeficiency virus (HIV) 
-infected patients [30,31]. Although the mechanism of lymphoma 
development in HIV patients is not clearly known, one study 
found that virologic suppression with highly active antiretroviral 
therapy reduces the risk of lymphoma [31]. Hence, advanced im-
munosuppression, higher levels of circulating viremia, and a high 
prevalence of oncogenic viruses (especially EBV) may be associat-
ed with an increased risk of lymphoma in HIV patients [31-34].  

In addition, it has been reported that there is an increased risk of 
NHL in patients with autoimmune disorders such as Sjögren syn-
drome, systemic lupus erythematosus, rheumatoid arthritis, 
Hashimoto thyroiditis, immune thrombocytopenic purpura, and 
autoimmune hemolytic anemia [35,36]. 

3. Genetic abnormality 
Similar to other malignancies, several chromosomal abnormalities 
are observed in the OAL. In the case of MALT lymphoma, differ-
ent chromosomal alterations are detected depending on the site of 
origin [20]. In particular, trisomy 3 and 18, 5q (ODZ2) and 9p 
( JMJD2C), t(11;18)(q21;q21), t(14;18)(q32;q21), t(3;14)
(p14.1;q32), and A20 inactivation (6q23 deletion) are associated 
with OAML [20,37]. One study reported a higher incidence of tri-
somy 3 in orbital MALT lymphoma than in conjunctival MALT 
lymphoma, while another reported that trisomy 18 was more 
common in young women with conjunctival involvement, which 
shows a high recurrence rate [38,39]. However, there is not much 
data yet on the genetic aspect of OAL, so further investigation is 
needed to fully understand it. 

Diagnosis 

The definitive diagnostic method of OAL is histopathologic verifi-

https://doi.org/10.12701/yujm.2021.012634
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cation. However, neuroimaging techniques, including CT or MRI, 
are also necessary to measure the size of the lesion or to differenti-
ate it from other orbital diseases. In a two-phase contrast enhance-
ment CT scan, orbital lymphoma shows a decrease in density in 
the delayed phase, which is in contrast to the orbital inflammatory 
pseudotumor showing increased density on delayed imaging [40]. 
An MRI scan shows a mass with isointensity on the T1 image and 
an iso-hyperintense signal on T2. Furthermore, quantified tumor 
blood flow (TBF) values measured by arterial spin labeling and ap-
parent diffusion coefficient (ADC) on diffusion-weighted imaging 
could be helpful in differentiating lymphoma from other expansive 
orbital diseases. In particular, lymphoma represents high TBF and 
low ADC values compared to idiopathic orbital inflammatory 
pseudotumors, which may be difficult to differentiate clinically 
[41,42]. After determining the size and location of the lesion, a his-
topathological examination should be performed through an open 
biopsy [1]. Histopathologic examination of OAML may not al-
ways be conclusive since it mainly consists of small lymphoma cells 
that lack cellular atypia, and have a similar appearance to small 
lymphocytes [43,44]. Thus, it is often challenging to differentiate 
lymphoma from reactive lymphoid hyperplasia [44]. In this case, 
determining the clonal B-cell population by polymerase chain re-
action (PCR) analysis of immunoglobulin heavy chain gene rear-
rangement can help in the differential diagnosis [45]. Further im-
munohistochemical examination shows CD20+, CD79a+, IgM+ 
with light-chain restriction, PAX5+, bcl-2+, TCL1+, CD11c+/–, 
CD43+/–, CD21+/–, CD35+/–, IgD–, CD3–, CD5–, CD10–, 
CD23–, cyclin D1–, bcl–6–, and MUM1– cells as classical im-
munophenotype [38,46-51]. In addition, systemic evaluation, 
such as full-body positron emission tomography-CT and bone 
marrow biopsy should also be performed [52,53]. 

Staging 

The Ann Arbor staging system, commonly used in the staging of 
NHL, is a system for the staging of HL [54-56]. This staging sys-
tem divides the disease into four stages: (I) single localized disease, 
(II) two or more lesions on one side of the diaphragm, or (III) 
both sides of the diaphragm, and (IV) metastatic disease. The in-
volvement of the localized extranodal site is recognized by the sub-
script E (i.e., stage IE) [57]. However, the Ann Arbor system is not 
suitable for the staging of OAML because it does not consider ana-
tomic location, multicentricity, bilaterality, or extent of primary tu-
mor infiltration; thus, two-thirds of OAML cases are classified as 
stage IE [56,58,59]. To overcome this limitation of the Ann Arbor 
system, the American Joint Committee on Cancer proposed a new 
staging system for OAL [60]. This TNM staging system deter-

mines the stage of OAL based on the size and extent of the primary 
tumor (T), involvement of local lymph nodes (N), and the pres-
ence or absence of tumor metastasis (M) [56,59]. Although sever-
al studies have demonstrated the usefulness of TNM staging for 
OAL, new treatment protocols based on this staging system re-
main to be investigated [58,59].  

Treatment 

Although many treatment options for OAL have been reported, no 
definite guidelines have yet been universally accepted. When a 
therapeutic decision for OAL is made, the location and extension 
of the tumor, the presence or absence of metastasis, prognostic fac-
tors of the patients, and treatment-related toxicity or adverse effects 
should be considered. 

1. Surgical resection 
Surgical resection is listed first, not only because it is the most con-
ventional treatment option for tumors but also because it is neces-
sary for the diagnosis of OAL. Some MALT lymphomas of the 
conjunctiva or lacrimal glands can be completely resected; howev-
er, excessive efforts to completely resect lymphoma are not recom-
mended, as they could be associated with a high risk of complica-
tions. Furthermore, a study reported that complete resection of 
OAML did not affect overall survival rates [61]. Surgery can be 
used in combination with other treatment options, such as chemo-
therapy and radiation therapy, to reduce the tumor size. For local-
ized low-grade MALT lymphoma in older patients who do not 
want invasive treatment, the watch-and-wait strategy could be an 
option after surgical resection or biopsy [61,62]. 

2. Radiation therapy 
Radiation therapy is frequently used in the treatment of OAL and 
has been the mainstay of treatment for many years. It may be used 
to eradicate tumors and is also used to reduce the size of the tumor 
before surgery or as a combination therapy with chemotherapy or 
immunotherapy. Although there is no gold standard for the dose of 
radiation, 28–36 Gy is commonly prescribed for low-grade lym-
phomas such as MALT lymphoma or follicular lymphoma, and 
30–40 Gy for high-grade lymphomas such as diffuse large B-cell 
lymphoma (DLBCL) or mantle cell lymphoma (MCL) [62]. In 
low-grade lymphoma, the 5-year local control rate was 86% for 
< 30 Gy and 100% for ≥ 30 Gy. In the case of MALT lymphoma 
alone, the overall local control rate was 96% at 5 years and 86% at 
10 years (range, 23.1–45 Gy; median D1.8, 31.8 Gy) [63]. As not-
ed in many studies, radiation therapy shows a good local control 
rate, but it can cause some adverse effects, including cutaneous re-
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actions, cataracts, dry eyes, macular degeneration, retinopathy, and 
corneal ulceration, particularly at doses of 30 Gy or higher [64-67]. 
Therefore, some authors prefer ultra-low-dose radiation therapy, 
which uses only 4–8 Gy in total, and the minimal incidence of ad-
verse effects has been reported [68,69]. However, this remains 
controversial, as some authors reported a high recurrence rate in 
low-dose treatment, especially below 30 Gy [12,24,63]. Likewise, a 
lens shielding technique using a lead contact lens or cylindrical 
shield to prevent the development of cataract is worth considering, 
although there are some reports of high recurrence rates 
[11,12,50,64,65]. 

3. Chemotherapy 
Chemotherapy is often used in OAL with systemic involvement or 
high-grade lymphomas such as DLBCL. The combination regi-
men of cyclophosphamide, doxorubicin (hydroxydaunorubicin/
adriamycin), vincristine (Oncovin; Eli Lilly and Company, India-
napolis, IN, USA), and prednisone (CHOP) is the most common-
ly used. Other common combination regimens include hy-
per-CVAD (cyclophosphamide, vincristine, doxorubicin, dexa-
methasone, methotrexate, and cytarabine) and CVP (cyclophos-
phamide, vincristine, and prednisone). As a monotherapy, chlo-
rambucil is frequently used for treating indolent lymphomas, 
showing a 79% complete response and 21% partial response (PR) 
rate with good tolerability in orbital MALT lymphoma [70]. Oxal-
iplatin and purine analogs, including fludarabine and cladribine, 
have also been used recently [50,71-73]. 

4. Systemic antibiotics 
More than 90% of gastric MALT lymphomas are related to H. pylo-
ri infection, and after this was proven, bacterial eradication therapy 
with systemic antibiotics became an important part of treatment 
[74-76]. A similar relationship between C. psittaci and OAL has 
been proposed. Several authors have reported high rates of C. 
psittaci infection in patients with OAML, 80% in Italy [16] and 
78% in South Korea [77]. However, no such association has been 
found in Japan [21,78], the Netherlands [22], France [79], Cuba 
[80], and the United States [7,23,38,81], suggesting geographical 
variation. A multicenter prospective phase II trial conducted in 
four countries (Chile, Italy, Spain, and Switzerland) showed a good 
response rate to first-line eradication therapy with doxycycline for 
OAML; complete remission (CR) in 18%, PR in 47%, and overall 
response rate (ORR) of 65% [26]. In South Korea, a study on 90 
patients with OAML found a 34% ORR with first-line doxycycline 
treatment. In addition, this study reported that the ORR of sec-
ond-line treatment with radiotherapy for patients who progressed 
after doxycycline treatment was 100% [82]. Furthermore, consid-

ering that doxycycline treatment was effective even in 38% of C. 
psittaci DNA-negative patients according to one study, it seems 
that it could be used in most OAML patients [27]. On the other 
hand, one author reported that doxycycline treatment in patients 
who had not been tested for chlamydia infection showed no effect 
on OAML [83]. In summary, the effectiveness of bacterial eradica-
tion therapy with doxycycline for OAML remains controversial, 
but it is worth considering as it is a safe and cost-effective treatment 
option. 

5. Immunotherapy 
Rituximab is a chimeric human/mouse monoclonal antibody 
against CD20 and B-lymphocyte surface antigens [84]. The func-
tion of CD20 is not fully known, and it is thought to be involved in 
the activation and regulation of B-cells [85]. Although rituximab is 
a mainstay in the treatment of B-cell NHL, it is not commonly 
used as monotherapy in OAML patients, and only a few authors 
have reported the efficacy of this monoclonal antibody [86,87]. 
Except in the case of relapsed OAML, rituximab shows a good re-
sponse, but its efficacy is lower than that reported in gastric MALT 
lymphomas due to its high recurrence rate [87]. Rituximab is also 
widely used as part of a combination regimen with chemotherapy. 
For example, the combination of rituximab and chlorambucil 
showed great success in OAL patients with EMZL and follicular 
lymphoma as first-line treatment (CR in 89%, PR in 11%, ORR in 
100%) [88]. In addition, combination therapy with CHOP 
(R-CHOP) has improved treatment outcomes in patients with 
DLBCL and MCL [89,90]. Several authors have reported success-
ful results from intralesional interferon-α injection in conjunctival 
MALT lymphoma with minimal side effects [91-93], although 
further research through large clinical trials is needed. 

Prognosis 

Based on the available scientific literature, the histological subtype 
may act as the most important predictor of mortality in OAL. One 
study found that the 5-year lymphoma-related mortality rate was 
as follows: 12% for EMZL, 19% for diffuse lymphoplasmacytic 
lymphoma, 22% for follicle center lymphoma, 48% for DLBCL, 
and 53% for other lymphoma variants (i.e., MCL, chronic lympho-
cytic lymphoma, etc.) [94]. Another study reported lympho-
ma-related mortality as 2% for EMZL, 33% for follicular lympho-
ma, 38% for DLBCL, 100% for MCL, and 100% for peripheral 
T-cell lymphoma and NK cell lymphoma [95]. Other prognostic 
factors include the stage at presentation, primary or secondary sta-
tus, and whether the disease is unilateral or bilateral [95-97]. Ac-
cording to a study, the rates of extraorbital spread and lympho-
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ma-related death are the lowest in conjunctival lymphoma, fol-
lowed by deep orbital lymphoma and lacrimal gland lymphoma, 
and the highest in eyelid lymphoma [97]. 

Conclusion 

As the most common cancer that occurs in the orbit, the character-
istics of OAL should be noted. Furthermore, the incidence of OAL 
has been reported to increase steadily over the past few decades 
[5,25,98]. In South Korea, OAML accounts for a particularly high-
er proportion of OAL compared to that in Western countries 
[99,100]. The size and location of the tumor should be measured 
using radiology imaging techniques such as CT and MRI, and an 
open biopsy should be performed to make a histopathological di-
agnosis. OAL has different prognostic outcomes depending on its 
histological subtype, and MALT-type lymphoma has a good ORR 
if treated properly. Although the TNM staging of OAL is not yet 
widely used and no large-scale clinical trial has been conducted, 
further research should be conducted in the future to establish a 
first-line treatment protocol based on it. 
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Introduction 

Benign prostatic hyperplasia (BPH) is the most common benign 
disease in men, which influence more than 50% of male over the 
age of 60 years. About 30% of patients with lower urinary tract 
symptoms (LUTS) due to BPH require management, and about 
20% are refractory to clinical management and therefore perform 
operative management [1]. Recent technological advancements 
purpose to sustain excellent functional results while diminishing 
the complications related to the surgical management of BPH. An-
atomical endoscopic enucleation of the prostate (AEEP) was ini-
tially introduced by Hiraoka [2] and has been determined to be an 
excellent approach for the surgical management of LUTS due to 
BPH. 

AEEP differs from other endoscopic modalities for bladder out-
let obstruction (BOO) as it extracts the whole BPH component of 
the prostate. Multiple energy sources can be employed to do AEEP 
such as high-power (100 W or more), low-power holmium (70 W 
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or less), diode, greenlight, and thulium lasers, and monopolar and 
bipolar diathermy (Table 1). AEEP apparently exhibits the same 
safety profile as the excellent endoscopic non-enucleating proce-
dure (ENE) and the same long-term functional results as simple 
prostatectomy (SP). It can also be safely done in patients using an-
ticoagulants [3,4]. AEEP has been performed for almost 40 years 
as a first-line treatment modality for BOO regardless of prostate 
size according to both the American Urological Association and 
the European Association of Urology guidelines [5,6]. In this re-
view article, we elaborate on the advantages and disadvantages of 
AEEP compared to other surgical procedures for BOO to investi-
gate its efficacy and safety as a gold standard surgical management 
modality for males with BOO. 

Advantages of anatomical endoscopic enu-
cleation of the prostate 

Endoscopic surgery is usually more favorable than SP for BPH 
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with a prostate volume of > 80 mL due to its minimally invasive 
nature [6]. In the last two decades, AEEP for BPH has been ad-
vanced and has steadily become a popular modality as an alterna-
tive to SP [7]. Holmium laser enucleation (HoLEP) was the first 
laser method used in BPH endoscopic surgery [8]. After the 
launch of the holmium laser, diode and thulium lasers were also 
developed to be used for AEEP [9,10]. Subsequently, AEEP with 
bipolar energy has arisen as an alternative surgical procedure that 
can reduce medical costs compared to those incurred for laser 
AEEP [11]. Both laser and bipolar AEEP are expected to enhance 
safety outcomes due to better coagulation and fewer transurethral 
resection syndrome complications. 

Functional outcomes 

1. Detrusor pressure at maximum flow rate (PdetQmax): 
better relief of bladder outlet obstruction 
In the first randomized clinical trial (RCT) of HoLEP vs. transure-
thral resection of the prostate (TURP), greater release of BOO was 
observed after HoLEP compared to after TURP with mean Pde-
tQmax improving from 76.2 to 20.8 cmH2O vs. 70 to 40.7 cm-
H2O, respectively. This is particularly relevant for patients with im-
paired detrusor function and those with refractory urinary reten-
tion [12]. 

2. International prostate symptom score, maximum  
urinary flow rate, post-void residual volume and quality  
of life: at least equivalent, if not better improvements 
Level 1a demonstration recommends that AEEP furnishes at 
least equivalent, but possibly greater enhancements, in interna-
tional prostate symptom score (IPSS), maximum urinary flow 
rates (Qmax), and post-void residual volumes (PVR) compared 
to those provided by vaporization and resection procedures 
[13]. 

A meta-analysis of data from several RCTs described that of the 
following techniques: bipolar TURP, HoLEP, and greenlight laser 
photoselective vaporization of the prostate (PVP), only HoLEP 
provides a greater level of enhancements in IPSS, Qmax, and PVR 
when compared to that provided by monopolar TURP [14]. An-
other meta-analysis comparing AEEP to ENE presents significant 
precedence for AEEP in terms of IPSS, Qmax, and PVR; however, 
the clinical significance of these findings remains questionable as 
they are limited: IPSS superiority of 0.29 to 1.44 points, Qmax su-
periority of 0.26 to 1.87 mL/sec, and PVR superiority of –3.69 to 
–14.98 mL. There were no clinically significant differences be-
tween ENE and AEEP in terms of advancement in quality of life 
(QoL) scores [3]. 

Perioperative outcomes 

1. Less bleeding, shorter catheter time, and hospital stay 
While TURP procedure meets blood vessels with every swipe, 
AEEP merely meets blood vessels on the inner aspect of the pe-
ripheral zone (PZ), and perforates between transitional zone and 
PZ. RCTs and meta-analyses constantly present less bleeding, 
shorter catheter times and consequently shorter hospital stays for 
AEEP when compared to those for TURP [13]. A recent me-
ta-analysis presented a lesser reduction in serum hemoglobin 
(–0.54 mg/dL, p < 0.005), fewer blood transfusions (odds ratio, 
0.83; p <  0.005), shorter catheter times (–0.58 days, p < 0.05), and 
shorter hospital stays (–0.91 days, p < 0.005) after AEEP com-
pared to those after resection procedures [3]. 

2. Superior catheter-free rates for males with urinary re-
tention and high effectiveness in males with impaired de-
trusor contractility 
One of the most outstanding dominance of AEEP is its particu-
larly high catheter-free rate in patient with urinary retention even 
in the condition of decreased or absent detrusor contractility. El-
zayat et al. [15] showed that 98.3% of males with non-neurogen-
ic repeated urinary retention became catheter-free state after Ho-
LEP. A retrospective comparison of 72 patients who underwent 
HoLEP vs. 31 patients who underwent PVP for refractory uri-
nary retention was presented. The catheter-free rates at a median 
follow-up period of 6 months were 74% for PVP patients and 
99% for HoLEP patients despite 41.9% of PVP patients and 
37.5% of HoLEP patients showing proof of decreased detrusor 
contractility [16].  

In a prospective study, Mitchell et al. [17] performed HoLEP to 
males with nonneurogenic bladder hypocontractility or acontrac-
tility. About 35.7% of those with hypocontractility had cathe-

Table 1. A variety of energy sources for anatomical endoscopic 
enucleation of the prostate

Energy source Abbreviation
Holmium laser enucleation of the prostate HoLEP
Thulium laser enucleation of the prostate ThuLEP
Diode laser enucleation of the prostate DiLEP
Greenlight laser enucleation of the prostate GreenLEP 
Plasmakinetic enucleation of the prostate PKEP
Plasma kinetic enucleo-resection of the prostate PKERP
Photovaporization and enucleation of the prostate PVEP
Bipolar transurethral enucleation of the prostate BTUEP
Monopolar transurethral enucleo-resection of the prostate MTUERP
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ter-dependent urinary retention as did all those with acontractility. 
At a median follow-up period of 24.7 months, all patients who had 
preoperative urinary retention and hypocontractility were cathe-
ter-free, and 94.7% of patients who had urinary retention and 
acontractility were voiding without the requirement for a catheter. 
Interestingly, 78.9% of patients with acontractile bladders showed 
significant improvement of detrusor contractility postoperatively 
[17]. In a retrospective study comparing results of HoLEP to those 
of TURP in patients with detrusor underactivity, 57% of TURP 
patients needed α-blocker medications and 28% required anticho-
linergics postoperatively. These demands were lower for HoLEP at 
12% and 17%, respectively [18]. 

3. Highly safe and effective for males with large prostates 
and independent of prostate volume 
One of the most widely approved advantages of AEEP is its effica-
cy and safety in patients with large prostates [13]. A meta-analysis 
of three RCTs comparing HoLEP and SP reported similar en-
hancements in IPSS, QoL, Qmax, and PVR at both 12 and 24 
months. HoLEP was related to less blood loss, fewer blood transfu-
sions, shorter catheter time, and shorter hospital stay. The influ-
ence on potency and continence were similar in both groups, but 
postoperative complications were less often after HoLEP. No reop-
erations were needed for the regrowth of BPH in both groups 
[19,20]. 

Kuntz et al. [21] showed that about four hundred patients per-
forming HoLEP were stratified into three groups according to pre-
operative prostate volume ( < 40, 40–79, and ≥ 80 mL). The asso-
ciation between the reduction in serum hemoglobin level and 
prostate volume was very puny (r = 0.229). There were no clinical-
ly significant differences seen in terms of blood loss or blood trans-
fusions among the groups. The median catheter time and hospital 
stay were similar among the groups. At the 1-month follow-up pe-
riod, there were no clinically significant differences seen in Qmax 
or PVR scores. In a Korean retrospective study, a total of 502 Ho-
LEP patients were stratified into three groups based on the preop-
erative prostate volume; group A ( < 100 mL), group B (100–200 
mL), and group C ( > 200 mL). Catheter time and hospital stay 
were longer, and transient postoperative urinary incontinence was 
more common in group C. However, there were no clinically sig-
nificant differences observed in terms of blood transfusion rate, 
urinary tract infection, recurrence, reoperation, clot retention, de 
novo urethral stricture, and bladder neck contracture. And IPSS 
with QoL, Qmax, and PVR scores were not significantly different 
at the 6-month follow-up [22]. 

Other advantages of anatomical endoscop-
ic enucleation of the prostate 

1. High durability of anatomical endoscopic enucleation of 
the prostate 
AEEP is the most durable surgical procedure for BOO. The lon-
gest follow-up period currently obtainable in peer-reviewed litera-
ture is over 10 years after HoLEP. Mean IPSS and QoL scores were 
3.6 and 0.7, respectively, with mean Qmax at 26.9 mL/sec. Addi-
tionally, the reoperation rate due to regrowth of prostate was 0.7%. 
In another RCT comparing HoLEP and TURP with a mean fol-
low-up period of 7.6 years, none of the patients in the HoLEP 
group needed reoperation compared to 18% in the TURP group 
[23,24]. 

2. Efficacy and safety in elderly patients 
Piao et al. [25] divided HoLEP patients into four groups according 
to age at operation (group A, 50–59 years; group B, 60–69 years; 
group C, 70–79 years; and group D, ≥ 80 years). Despite patients 
aged ≥ 80 years taking significantly higher American Society of 
Anesthesiologists grades and rates of anticoagulation usage, greater 
enucleation weights, longer surgery times, and the incidence of ad-
verse events were similar among the groups. The duration of hos-
pital stay was longer for patients in group D compared to the other 
groups. There were no clinically significant differences observed 
across groups for IPSS, Qmax, and PVR scores at 6 months.  

Limitations of anatomical endoscopic enu-
cleation of the prostate 

Why has AEEP not yet been accepted as the gold standard surgical 
modality of BPH despite having the aforementioned advantages 
and being introduced for almost 40 years [26]? A gold standard 
procedure must be safe, efficient, reproducible, and cost-effective 
compared to the current best choice of management. AEEP has 
not attained this status due to several issues, and therefore, it still 
remains seriously underused [27]. 

1. Multiple energy sources and technique 
AEEP can be performed using various equipment and energies. 
Some of them apply retrograde blunt dissection during the opera-
tion along the prostate capsule plane whereas others apply the en-
ergy source to dissect. Specimen removal can also be performed in 
multiple methods, with the mushroom technique or with various 
morcellators [26]. The absence of superiority in these options over 
another and the lack of standardization makes it difficult to launch 
an enucleation program and choose among the multiple surgical 
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techniques and energy sources. Each has a unique technical aspect 
and needs specific surgical techniques that may not inevitable be 
transposable. 

2. High costs 
Most hospitals have typical bipolar TURP system that would be 
sufficient for the treatment of BPH. The requirement for laser fi-
bers, high-power laser generators, and morcellators is a hurdle to 
the widespread achievement of AEEP [28]. It has been demon-
strated that HoLEP is related with a 9.6%–24.5% hospital net cost 
savings as compared to SP due to the shorter hospital stay related 
with it [26,29]. However, the initial investment for procuring its 
equipment can be a significant obstacle mainly because the cost of 
initial hospitalization is at most comparable between TURP and 
HoLEP [29]. 

3. Steep learning curve 
A perception of the learning curve (LC) is crucial for deciding the 
extent to which surgical experience is needed to offer reproducible 
results. In AEEP, the LC tends to be sheer and 50 to 60 cases are 
needed to efficiently do enucleation with effective morcellation 
[30]. The other limiting factor for the execution of AEEP is the re-
quirement for a mentor during the LC. Under the guidance of a 
mentor, the LC can be decreased to < 25 cases [31]. The lack of 
easily reachable mentorship is the other limiting factor in AEEP ex-
ecution, although some surgeons have overcome AEEP in a self-
taught manner. Another limitation for the widespread perfor-
mance of AEEP is that most residents complete their training peri-
od without grasping this surgical technique. Thus, urologists who 
purpose to start AEEP must experience a fellowship or at least de-
vote money and time in observerships and hands-on courses [26]. 

4. Postoperative outcomes and complications 

1) Outcomes 
TURP and PVP fulfill adequate and durable symptom release in 
most cases, but they do not always complete the removal of whole 
adenoma, frequently without reaching the true prostate capsule. 
This may lead the patient to symptom relapse and adenoma re-
growth. In a recent meta-analysis, AEEP showed significantly bet-
ter IPSS and Qmax enhancements than ENE. Nevertheless, these 
differences are questionable because the Qmax enhancement be-
tween groups was 1.0 mL/sec in the short term and 1.77 mL/sec 
in the long term, respectively. Furthermore, the IPSS score was 
only 0.86 points lower in the endoscopic enucleation of the pros-
tate group and was merely noted in the mid-term follow-up analy-
sis. There was no clinically significant difference observed in other 

functional results and QoL scores regardless of the follow-up dura-
tion. While comparing perioperative data between ENE and 
AEEP, there were clinically significant differences observed that fa-
vor AEEP in terms of catheterization time and duration of hospital 
stay, but with longer operation time [3,26].  

2) Complications 
The complication profile of AEEP differs from that expected with 
ENE. AEEP is related to less bleeding and lower blood transfusion 
rate, but a higher incidence of bladder injury [3]. Elevated inconti-
nence rates during the early AEEP LC period can also be assumed 
[32]. Moreover, transient stress urinary incontinence (SUI) is an 
adverse event caused by sphincteric stretching due to wider in-
traurethral movements done to remove adenoma. The incidence 
of transient SUI has been reported to be as high as 26% at 3 
months after AEEP [26]. Urethral stenosis is another complication 
that may happen due to longer surgical procedures that also often 
require larger scopes, especially for morcellation. The incidence of 
this status in AEEP ranges from 1.4% to 3.0% [33,34]. 

Conclusion 

AEEP is considered an alternative surgical treatment of BPH since 
it provides the capacity to manage many patients safely and effec-
tively than any other BPH modality. It offers at least equivalent en-
hancements in Qmax, PVR, and IPSS scores when compared to 
those in TURP in patients with prostate volumes of < 100 mL and 
is more likely to make patients catheter-free even in the condition 
of impaired detrusor function. However, it is still underperformed 
globally. The most commonly reported cause is its steep LC. To 
overcome this problem, a well-structured and focused mentorship 
program that is more practicable now than ever before because of 
the increasing accessibility of experienced mentors is suggested. 
More long-term RCTs may offer an answer to whether AEEP 
could substitute ENE as the gold standard for surgical manage-
ment of BPH in the future. 
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Background: This study was performed to evaluate periprocedural factors, complications, and repuncture rate of the newly developed 
puncture needle and compare it with the routinely used puncture needle for ultrasound (US)-guided paracentesis. 
Methods: We retrospectively identified 137 patients who underwent US-guided paracentesis between July 2018 and March 2019. 
Among them, 82 patients underwent US-guided paracentesis with a newly developed puncture needle. The other 55 patients under-
went US-guided paracentesis with a routinely used puncture needle. The periprocedural factors, complications, and repuncture rate 
were compared between the two groups using the Mann-Whitney U test and Fisher exact test. The repuncture-associated factors 
were assessed using logistic regression analysis. 
Results: There were no major or minor complications in either group. The rate of repuncture was significantly lower in the group using 
the newly developed puncture needle compared with the group using the routinely used puncture needle (p=0.01). The duration of 
the procedure was significantly shorter with the newly developed puncture needle compared with the routinely used puncture needle 
(p=0.01). In univariate analysis, the thickness of the abdominal wall (p=0.04) and the use of the newly developed puncture needle 
(p=0.01) were significantly associated with the rate of repuncture. In multivariate analysis, only the use of the newly developed punc-
ture needle was significantly associated with the rate of repuncture. 
Conclusion: Using this novel puncture needle with a hard plastic sheath and plastic wings, the rate of repuncture and the duration of 
the procedure were decreased without complications of US-guided paracentesis.  
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Introduction 

Ascites is the presence of abnormal fluid in the abdominopelvic 
cavity. Approximately 75% of patients with ascites have liver cir-
rhosis [1]. Ascites is a common complication in patients hospi-
talized with liver cirrhosis [2,3]. Non-cirrhotic causes of ascites 
include malignancy, tuberculosis, and pancreatic ascites [4].  
In such cases, ascites drainage is important for diagnosing the 
cause. 

Paracentesis is classified as diagnostic or therapeutic based on its 
purpose. In most cases, diagnostic paracentesis is performed to as-
sess portal hypertension and infected fluid collection [5]. For the 
differential diagnosis of ascites, tests for the gross appearance of flu-
id, cell count correction, white blood cell count, and serum ascites 
albumin gradient are performed [6-10]. 

Therapeutic paracentesis is performed to relieve abdominal dis-
tension and pain in patients with massive ascites. Generally, over 5 L 
of fluid is drained for therapeutic paracentesis [11]. Albumin is 
used for plasma expansion to prevent hypovolemia [12]. Despite 
the risk of hypovolemia, therapeutic paracentesis should be per-
formed in patients with refractory ascites. 

Recently, the frequency of ultrasound (US)-guided paracentesis 
is higher than that of landmark-guided paracentesis. Based on the 
complication and success rates, US-guided paracentesis has been 
recommended [13], regardless of the purpose (diagnostic or thera-
peutic paracentesis). 

At our institute, many punctures are performed under US guid-
ance, several of which require repuncture due to the lack of contin-
uous drainage. Recently, a newly developed puncture needle was 
introduced with a hard plastic sheath and plastic wings, unlike the 
previously used puncture needle. The plastic wings were thought 
to be close to the skin, making it easier to fix the sheath after the 
puncture. 

In this retrospective study, we evaluated the periprocedural fac-
tors, complications, and repuncture rate of the newly developed 
puncture needle in US-guided paracentesis. In addition, we com-
pared it to the routinely used puncture needle for US-guided para-
centesis. 

Methods 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Pusan National University (IRB 
No: PNUH 1907-012-080), and all patients included in this 
study provided written informed consent to undergo the use 
of all puncture needles in ultrasound-guided paracentesis. 

1. Study patients 
We searched the institutional database from July 2018 to March 
2019 for patients who had undergone US-guided paracentesis 
with available records in a case form (discussed later). Among the 
234 eligible patients, 97 were excluded because of mini-
mum-to-mild ascites (depth of peritoneal fluid less than 3 cm on 
US). Finally, 137 patients (95 men, 42 women; median age, 62 
years; range, 31–84 years) were included. Among them, 82 pa-
tients, classified as group A (57 men, 25 women; median age, 62 
years) underwent US-guided paracentesis with a newly developed 
puncture needle, and other 55 patients, classified as group B (38 
men, 17 women; median age, 60 years) underwent US-guided 
paracentesis with a routinely used puncture needle, with a general 
sheath, and without plastic wings. The puncture needle type was 
randomly selected. 

2. Clinical and periprocedural data collection 
We retrospectively analyzed reporting templates for US-guided 
therapeutic paracentesis. At our institution, the clinical and 
periprocedural data for all patients who underwent US-guided 
paracentesis were recorded. The reporting template contained the 
following items: sex, age, platelet count, prothrombin time (PT), 
PT-international normalized ratio (INR), type of puncture needle 
(newly developed vs. routinely used), amount of ascites, the thick-
ness of the abdominal wall, duration of the procedure from punc-
ture to fixation, degree of pain, puncture site, and presence of 
repuncture. For the amount of ascites and thickness of the abdomi-
nal wall, the depth of peritoneal fluid and the distance between the 
skin and ascites were measured in cm on US before puncture. The 
degree of pain was assessed on the Likert scale (1–10; 1, no pain; 
10, intolerable pain) using a questionnaire following paracentesis. 
The puncture site was selected based on the location of ascites, de-
pending on the operator’s comfort. If the drainage was not smooth 
after the puncture, repuncture was performed immediately using 
the same puncture needle. We also reviewed the medical records 
for complications associated with US-guided paracentesis and clas-
sified them as major and minor based on the Society of Interven-
tional Radiology guidelines [14]. 

3. Device application 
Compared to the routinely used puncture needle (BD Angiocath 
Plus; Becton Dickinson Medical, Franklin Lakes, NJ, USA), the 
newly developed puncture needle (3S-A.D.Cath-16 gauge; Duk-
woo Medical, Hwaseong, Korea) was longer (50 mm vs. 45 mm). 
The newly developed puncture needle had a hard plastic sheath 
and plastic wings. Both puncture needles had the same diameter 
(16 gauge) and the same method of application (Fig. 1). 
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spectively. We compared the periprocedural factors between the 
two groups using the Mann-Whitney U test and Fisher exact test 
and assessed the repuncture-associated factors using logistic re-
gression analysis. For all tests, statistical significance was set at 
p < 0.05. All statistical analyses were performed using the IBM 
SPSS version 22.0 (IBM Corp., Armonk, NY, USA). 

Results 

1. Characteristics and periprocedural factors of the study 
population 
Among the 137 patients, group A underwent US-guided paracen-
tesis with the newly developed puncture needle, and group B un-
derwent US-guided paracentesis with the routinely used puncture 
needle. The clinical causes of ascites were not significantly different 
between the two groups (Table 1). The rate of repuncture was sig-
nificantly lower in group A (6.1%; 95% confidence interval [CI], 
2.3–13.8) than in group B (21.8%; 95% CI, 12.8–34.5) (p = 0.01). 
The duration of the procedure was significantly shorter in group A 
(median duration of 1 minute) than in group B (median duration 
of 2 minutes) (p = 0.03) (Table 2). Other characteristics and 
periprocedural factors were not significantly different between the 
two groups.  

2. Complications and factors associated with the repuncture  
There were no major or minor complications in either group. The 
thickness of the abdominal wall (p = 0.04) and use of the newly de-
veloped puncture needle (p = 0.01) were significantly associated 
with the rate of repuncture in the univariate analysis. In the multi-
variate analysis, only the use of the newly developed puncture nee-
dle was significantly associated with the rate of repuncture 
(p = 0.02) (Table 3). 

In the five cases of repuncture where US-guided paracentesis 
was done with the newly developed puncture needle, all repunc-
tures were performed in patients with carcinomatosis peritonei. 
Among the 12 cases of repuncture with the routinely used punc-

BA

Fig. 1. Puncture needles for paracentesis. (A) Routinely used punc-
ture needle. (B) Newly developed puncture needle. The newly devel-
oped puncture needle has a hard plastic sheath (arrow) and plastic 
wings (arrowhead).

Table 1. The clinical cause of ascites in two groups

Clinical cause of ascites All patients (n=137) Group Aa) (n=82) Group Bb) (n=55) p-value
Liver cirrhosis 105 62 (75.6) 43 (78.2) 0.84
Malignancy 29 18 (22.0)c) 11 (20.0)d) 0.83
Tuberculosis 3 2 (2.4) 1 (1.8) >0.99

Values are presented as number only or number (%).
a)Group A: group with the newly developed puncture needle. b)Group B: group with the routinely used puncture needle. c)Ascites due to carcinomatosis 
peritonei (five patients with stomach cancer, five patients with cholangiocarcinoma, four patients with pancreatic cancer, and four patients with ovarian 
cancer). d)Ascites due to carcinomatosis peritonei (three patients with pancreatic cancer, three patients with cholangiocarcinoma, three patients with 
stomach cancer, and two patients with ovarian cancer).

All patients underwent US-guided therapeutic paracentesis in 
the supine position, performed by a single radiologist (SBH, 7 
years of clinical experience). Punctures were made at the right low-
er quadrant and left lower quadrant of the abdomen, and the loca-
tion targeting the Morrison’s pouch. Subsequently, the fluid was 
drained, and the metallic introducer needle was removed. Drain-
age of ascites was performed by fixing the remnant plastic sheath. 
When using the routinely used puncture needle, gauze packing 
was performed around the remnant plastic sheath. In the other 
case, plastic wings were attached to the skin by taping. 

4. Statistical analysis 
For periprocedural factors, categorical and continuous variables 
were expressed as counts (percentage) and median (range), re-
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Table 2. The characteristics and periprocedural factors of the two groups

Characteristic and periprocedural factor Group Aa) Group Bb) p-value
No. of cases 82 55 NA
Age (yr) 62 (39–84) 60 (31–84) 0.19
No. of women 25 (30.5) 17 (30.9) >0.99
Platelet count before procedure 127,500 (24,000–380,000) 146,000 (45,000–367,100) 0.32
PT-INR 1.21 (0.9–16.3) 1.16 (0.91–16.3) 0.22
Amount of ascites (cm) 8.0 (3.0–12.0) 7.0 (3.0–15.3) 0.82
Thickness of abdomen (cm) 2.0 (0.9–3.7) 2.0 (0.7–3.6) 0.42
Duration of procedure (min) 1.0 (1.0–4.0) 2.0 (1.0–6.0) 0.03
Degree of pain 3 (1–7) 3 (1–4) 0.87
Presence of repuncture 5 (6.1) 12 (21.8) 0.01
Puncture site 0.47
 Right lower quadrant 63 (76.8) 47 (85.5)
 Left lower quadrant 8 (9.8) 4 (7.3)
 Morrison’s pouch 11 (13.4) 4 (7.3)

Values are presented as number only, median (range), or number (%).
a)Group A: group with the newly developed puncture needle. b)Group B: group with the routinely used puncture needle.
NA, not available; PT, prothrombin time; INR, international normalized ratio.

Table 3. Clinical and periprocedural factors associated with repuncture

Clinical and periprocedural factor
Univariate analysis Multivariate analysis

Odds ratio p-value Odds ratio p-value
Age 0.97 0.24
Sex 1.70 0.32
Amount of ascites 0.85 0.85
Thickness of abdomen 2.30 0.04 2.10 0.06
Device
 Routine 1a) 1a)

 Hard plastic sheath 0.23 0.01 0.23 0.02
Puncture site
 Right lower quadrant 1a)

 Left lower quadrant 0.62 0.66
 Morrison’s pouch 1.06 0.95
Cause of ascites
 Liver cirrhosis 1a)

 Malignancy 2.23 0.15
 Tuberculosis 0.00 0.99

a)Reference for calculating the odds of other subcategories of variables.

ture needle, most repunctures were performed in patients with liv-
er cirrhosis (11 of 12). In the cases of US-guided paracentesis with 
the routinely used puncture needle, repuncture was performed be-
cause of kinking of the sheath (11 of 12) or lack of definite penetra-
tion of the parietal peritoneum (1 of 12). 

Discussion 

US-guided paracentesis is safe and widely used to treat ascites. Re-

cently, a new puncture needle with a hard plastic sheath and plastic 
wings was developed. Our study showed that the rate of repunc-
ture was significantly lower in group A (6.1%; 95% CI, 2.3–13.8) 
than in group B (21.8%; 95% CI, 12.8–34.5) (p = 0.01). Among 
the repuncture-associated factors, only the use of the newly devel-
oped puncture needle was significantly associated with the rate of 
repuncture (p = 0.02). 

The peritoneal cavity is the space between the parietal peritone-
um and the visceral peritoneum. The parietal peritoneum lines the 
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abdominal wall and is penetrated in US-guided paracentesis [15]. 
The parietal peritoneum has elasticity [16], which can prevent 
penetration of the plastic sheath and result in repuncture. Howev-
er, the newly developed puncture needle for paracentesis has a 
hard plastic sheath, which may help penetrate the parietal peritone-
um and reduce the kinking of the sheath during drainage. Plastic 
wings contribute to fixation stability following paracentesis. 

Regarding the newly developed puncture needle, all repunctures 
were performed in patients with carcinomatosis peritonei. Loculat-
ed ascites is associated with malignancy and inflammation [17]. 
Due to the presence of loculated ascites, a large amount of ascites 
could not be drained, and a repuncture was necessary. Unlike the 
newly developed puncture needle, most repunctures were per-
formed because of kinking of the sheath with the routinely used 
puncture needle. 

Comparing the characteristics and periprocedural factors be-
tween the two groups, the duration of the procedure was signifi-
cantly lesser in group A (median duration of 1 minute) compared 
to group B (median duration of 2 minutes) (p = 0.03). The longer 
procedural time associated with the routinely used puncture nee-
dle might be due to the relatively frequent repunctures. As the fre-
quency of repuncture increases, the likelihood of complications 
may increase and may also affect patient satisfaction during or after 
the procedure. 

In our results, the thickness of the abdominal wall was a signifi-
cant factor associated with repuncture on univariate analysis. The 
newly developed puncture needle was slightly longer than the rou-
tinely used puncture needle, which was advantageous for puncture 
and drainage. However, there were no significant differences in the 
thickness of the abdominal wall between the two groups. 

No complications occurred in either group. Although many pa-
tients with ascites present with increased PT or PT-INR, less than 
1% of cases have major complications, such as hemoperitoneum 
[18,19]. In a previous study reviewing hemorrhagic complications 
following paracentesis in 4,729 cases, severe hemorrhage occurred 
in 0.2% of all procedures in patients with liver disease [20]. In addi-
tion, US-guided paracentesis is safer than bedside procedures 
[21,22]. All paracentesis procedures were performed under US 
guidance in our study, which resulted in no major complications 
following paracentesis. 

Our study had several limitations. First, because this study was 
retrospective, and we only analyzed patients with therapeutic para-
centesis, selection bias may exist. However, this study was consecu-
tive, and we compared the periprocedural factors between the two 
groups. Second, our results were confined to therapeutic US-guid-
ed paracentesis. We did not investigate the efficacy and complica-
tions of diagnostic US-guided paracentesis. Generally, continuous 

drainage following sheath fixation is not necessary for diagnostic 
paracentesis, which acquires a small amount of ascites. There were 
no other differences in the procedural techniques between diag-
nostic and therapeutic paracentesis. The efficacy and complica-
tions of this new puncture needle could be comparable to that of 
the routinely used puncture needle in diagnostic US-guided para-
centesis. Third, there were no specific criteria for choosing the type 
of puncture needle, and the choice was made randomly. A study on 
the indications for a new puncture needle for paracentesis may be 
necessary. Finally, the study included a small number of partici-
pants. Therefore, further prospective studies with larger sample siz-
es are necessary. 

In conclusion, the new puncture needle with a hard plastic sheath 
and plastic wings can decrease the rate of repuncture and duration 
of US-guided therapeutic paracentesis without complications. 
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Introduction 

Endometriosis occurs in 6% to 10% of women of reproductive age, 
among whom approximately 30% to 50% are infertile [1,2]. 
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Therefore, for a patient with endometriosis who wants to conceive 
through ovarian preservation, the surgeon should use the appro-
priate surgical method to avoid destruction due to blood coagula-
tion or destruction of the ovarian blood vessels to reduce damage 
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to the residual ovarian tissue [3]. In addition to advances in surgi-
cal technology, various studies on clinical data have been attempt-
ed to find preoperative biomarkers useful in predicting the likeli-
hood of pregnancy after surgery. Therefore, the need for preopera-
tive imaging to assess ovarian tissue around endometriosis is raised 
to minimize damage to the ovarian reserve. 

Recently, the increasing prevalence of ovarian endometriosis in 
young nulliparous women, who desire to preserve their ovarian 
function raised the necessity of magnetic resonance imaging 
(MRI) examination. Because the ovaries contain several stages of 
follicles, they are easily identified in most women’s pelvic MRIs 
during the reproductive period [4,5]. T2-weighted images 
(T2WI) are the most useful sequences in the diagnosis of disor-
ders in the ovaries and ovarian follicles in women of reproductive 
age [6]. The ovarian stroma shows a contrast enhancement similar 
to that of the myometrium, and its contrast enhancement pattern 
on T1-weighted images (T1WI) correlated with age and meno-
pausal status [6]. Cystic follicles and functional ovarian cysts were 
found frequently and with variable appearances. Most cysts show 
discrete enhancement of the wall. In contrast to poorly perfused 
endometrial cysts, regardless of T1 high signal intensity, remnant 
ovarian tissue could appear well perfused. However, when the en-
dometriosis involves the ovary, the typical magnetic resonance 
(MR) findings were displacement of the affected ovarian tissue by 
cystic lesions with high signal intensity on T1WI and T2WI [7,8]. 
However, hemosiderin deposit due to repeated bleeding within the 
endometriosis can cause a change in MR signal [7,9,10]. Ultimate-
ly, ovarian reserve can be defined as the quantity and quality of the 
remaining follicular pools that can grow in the presence of gonado-
tropin. Therefore, evaluating the state of the residual ovary in the 
image can be a biomarker for evaluating ovarian reserve. 

In the present study, the effect of ovarian tissue enhancement 
was normalized by dividing the subtracted contrast enhancement 
T1WI by contrast enhancement T1WI. In addition, integrated 
density was defined as the sum of the values of the pixels in the im-
age or selection. Texture characteristics are the intrinsic properties 
of an image and provide an efficient image classification system by 
which subtle alterations in the gray level distribution of an image 
can be detected [11]. We investigated the parameters for texture 
analysis in ovarian endometriosis, including angular second mo-
ment (ASM), contrast, correlation, inverse difference moment 
(IDM), and entropy, which is equivalent to the product of area and 
mean gray value. Consequently, the aim of this study was to evalu-
ate the usefulness of texture analysis for the normalized perfusion 
map of pelvic MRI for predicting remnant ovarian tissues in pa-
tients with endometriosis. 

Methods 

Ethical statements: The Institutional Review Board (IRB) of 
Kyungpook National University Hospital (IRB No: KNUH 
2017-06-012) approved the retrospective data collection and 
analysis. The need for informed consent was waived for the 
retrospective design of the study. 

In this study, female patients who underwent ovarian cystectomy 
for endometrioma by surgery between January 2016 and Decem-
ber 2019 were included. After surgical cystectomy, histopathologi-
cal examination was performed for final diagnosis in all the cases. 
To evaluate the diseased ovary in comparison with the normal ova-
ry, the patients with endometriosis only on one side were included, 
and those with disease on the other side were excluded. Normal 
ovary was defined as that without endometriosis on preoperative 
ultrasonography and MRI. 

All the examinations were performed on a 3.0-tesla MR machine 
(Skyra; Siemens Health Care, Erlangen, Germany). Before MRI 
examination, the patients underwent 6 hours of fasting followed by 
intramuscular administration of 20 mg of hyoscine butylbromide 
(Buscopan; Boehringer Ingelheim, Ingelheim am Rhein, Germa-
ny) to inhibit bowel movement. In the study, a set of 8-channel 
phased-array body coils was applied. We performed the MRI ex-
amination using the same parameters for field of view, slice thick-
ness, echo time, repetition time for T1WI, and contrast-enhanced 
T1WI acquisition to generate a normalized perfusion map. To ob-
tain a normalized perfusion image, the non-contrast-enhanced im-
age was subtracted from the contrast-enhanced image and then di-
vided by the contrast-enhanced image. As a result, each pixel con-
stituting the normalized perfusion map was theoretically coded 
from 0 for no perfusion to 1 for complete perfusion (Fig. 1). Each 
region of interest (ROI) was measured by specifying an outline of 
the ovaries affected by endometriosis at the level with the largest 
area of the remaining ovary and the normal contralateral ovary on 
T2WI by one radiologist who was blinded to the clinical informa-
tion. To measure only the perfusion of the surviving ovarian tissue, 
pixels corresponding to the endometriotic cysts with a low perfu-
sion state of ≤ 0.2 and high perfusion state of ≥ 0.9 were removed 
using the threshold technique. The fractional area ratio was de-
fined as the ratio of tissue area with a perfusion ratio between 0 and 
0.2 to the total area. 

The area, mean and standard deviation of signal intensity, and 
integrated density of the affected ovary with endometrioma were 
compared with those of the normal ovary. Integrated density, as 
the sum of all pixel intensities in the ROI, indicates the total 
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amount of contrast enhancement effect in this study. The parame-
ters included in the ASM, contrast, correlation, IDM, and entropy 
for the same ROI in the perfusion map, were calculated using the 
GLCM plugin using ImageJ (1.50i; National Institutes of Health, 
Bethesda, MD, USA; https://imagej.nih.gov/ij). Statistical analy-
ses were performed using IBM SPSS version 23.0 for Windows 
(IBM Corp., Armonk, NY, USA). The paired t-test was used to ex-
amine the difference in numerical variables from those in the tex-
ture analysis. Statistical significance was set at a p-value of < 0.05. 

Results 

This study included 25 patients with pathologically confirmed 
ovarian endometriosis after cystectomy. The mean age was 
28.21 ± 5.71 years. Normal ovary was defined in all the patients. 
The normal ovaries showed variable-sized multiple cysts sur-
rounded by solid ovarian stromal tissue on T2WI. At the level of 
the maximal diameter, normal ovaries showed 537.70 ± 331.80 
mm2 of area. Compared with the normal ovaries, ovaries affected 
by endometriosis had a higher number of pixels, with a perfusion 
ratio between 0 and 0.2 with poor perfusion due to the endometri-
otic cysts (Fig. 2). As a result, the perfused tissue area was 
430.79 ± 272.98 mm2 for the area of the tissue in the range of 0.2 to 
0.9. The ratio of the fractional area with a perfusion ratio of 0.2  
to 0.9 to the total area was 0.89 ±0.11. The perfusion ratio and  
integrated density of the normal ovary were 0.52 ±0.05 and 
238.72±136.21, respectively. 

Compared with the normal ovary, the total size (p < 0.001), frac-
tional area ratio (p < 0.001), and perfusion ratio (p = 0.010) of the 

affected ovary showed significant differences, but the perfused tis-
sue area (p = 0.158) and integrated density (p = 0.112) had no sig-
nificant differences (Table 1). 

In the comparison with the parameters for texture analysis be-
tween the ovary affected by endometriosis and the contralateral 
normal ovary, ASM (p = 0.004), contrast (p = 0.002), IDM 
(p < 0.001), and entropy (p = 0.028) showed significant differenc-
es (Table 2). However, all the cysts showed a low perfusion ratio 
on the normalized perfusion map (Fig. 3). Linear regression analy-
sis revealed a significant coefficient of determination between the 
fractional area with ASM (r2 = 0.211), IDM (r2 = 0.332), and en-
tropy (r2 = 0.289; Fig. 4). The standard coefficients of ASM, IDM, 
and entropy were −0.459 (p = 0.021), −0.577 (p = 0.003), and 
0.538 (0.006), respectively (Table 3). 

Discussion 

Until now, the effect of contrast enhancement on the evaluation of 
endometriosis using MRI has been shown to differentiate between 
other hemorrhagic adnexal lesions, luteal cysts, ovarian abscesses, 
or potentially malignant tumors [12,13]. However, this study fo-
cused on the role of contrast agents in the evaluation of adjacent 
surviving ovarian tissue invaded by endometriosis. The perfusion 
map could be used for the analysis of viable tissue within this sub-
set of cystic ovarian masses according to the severity of endometri-
osis for preoperative evaluation [14-16]. 

In the present study, the total perfusion ratio of the normal ovary 
ranged from 0.2 to 0.9 as compared with that of cysts caused by en-
dometriosis, which was < 0.2 [17]. In this study, we suggest inte-

B DA C

Fig. 1. (A) Region of interest (ROI) for normal ovary (arrow) and endometriosis (arrowhead) is defined on the T2-weighted image. (B, C) 
Division of the subtraction image by the contrast-enhanced T1-weighted image generates a normalized perfusion map. To measure only 
the perfusion of the surviving ovarian tissue, pixels corresponding to endometriotic cysts with a low perfusion state of 0.2 or less were 
removed using the threshold technique. (D) The saved ROI is applied to the normalized perfusion map.
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grated density modified by area instead of pixel number. Although 
the further clinical study is needed, integrated density could be a 
potential biomarker of remnant ovarian tissue. In the present study, 
severe endometriotic invasion showed a smaller area with a mod-
erate perfusion ratio similar to that of the ovary, which suggests 
that the perfusion map could predict remnant ovarian preserve. 
However, it is difficult to discriminate between the infiltration by 
the cyst accompanied by inflammatory changes due to endometri-
osis and the surrounding surviving ovarian tissue. Our results 
showed an increased pixel count at perfusion ratios between 0.4 

and 0.9 in endometriosis, which suggests an increase in inflamma-
tory changes in endometriosis and cystic lesions. These results 
may suggest that assessment of the degree of ovarian involvement 
may be helpful in determining the preoperative grade [14,15]. In 
this study, cysts were subtracted from the ovaries affected with en-
dometriosis, and the remaining surviving ovarian tissues were 
compared with normal ovaries. The remainder after excluding the 
cyst site is presumed to be the changes caused by endometriosis, 
including inflammation and neovascularization, which will affect 
the texture analysis. 
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Fig. 2. Comparison of the number of pixels for the perfusion ratio between normal ovary (black line) and affected ovary by endometriosis 
(red line).

Table 1. Comparison of parameters of normalized perfusion map between affected ovary by endometriosis and contralateral normal ovary

Parameter Affected ovary by endometriosis Contralateral normal ovary p-valuea)

Total area (mm2) 2,050.40±1,067.99 537.70±331.80 <0.001
Perfused tissue area (mm2), 0.2<perfusion ratio<0.9 550.43±270.22 430.79±272.98 0.158
Fractional area ratiob) 0.33±0.19 0.89±0.11 <0.001
Perfusion ratio within perfused tissue area 0.49±0.06 0.52±0.05 0.010
Integrated density 290.25±150.83 238.72±136.21 0.112

Values are presented as mean±standard deviation.
a)Paired t-test. b)Ratio of tissue area with perfusion ratio between 0 and 0.2 to the total area.

Table 2. Comparison of histogram analysis between affected ovary by endometriosis and contralateral normal ovary

Variable Affected ovary by endometriosis Contralateral normal ovary p-valuea)

Angular second moment 0.10±0.15 0.01±0.03 0.004
Contrast 779.96±396.83 1,040.45±559.94 0.002
Correlation 0.00062±0.00175 0.00066±0.00154 0.440
Inverse difference moment 0.31±0.18 0.14±0.08 <0.001
Entropy 6.40±1.53 7.10±0.75 0.028

Values are presented as mean±standard deviation.
a)Paired t-test.

Endomteriosis 
Normal ovary 
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Texture analysis has been used as a method for quantifying im-
age texture, which is concerned with the description of the image 
properties based on textural features [18]. Texture analysis of med-
ical images has expanded its applications to segmentation of specif-
ic anatomical structures, detection of lesions, differentiation, and 
prognosis of pathological and healthy tissues [19]. ASM, also 
called uniformity or energy, represents image homogeneity. A high 
ASM value represents good homogeneity of the image and re-
markable similarity of pixels. The IDM score implies the local ho-
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Fig. 3. Comparison of texture analysis parameters, including (A) angular second moment, (B) inverse difference moment, and (C) entropy, 
between affected ovary by endometriosis and the contralateral normal ovary.

Fig. 4. Linear regression analysis of the parameters for texture analysis, including (A) angular second moment, (B) inverse difference mo-
ment, and (C) entropy, of the affected ovary according to fractional area.

Table 3. Linear regression analysis between parameters of texture analysis with fractional area of ovarian tissue affected by endometriosis

Model
Unstandardized coefficient

Standardized coefficient β t r2 p-valuea)

β Standard error
Angular second moment −0.359 0.145 −0.459 –2.478 0.211 0.021
Inverse difference moment −0.567 0.168 −0.577 –3.384 0.332 0.003
Entropy 4.430 1.448 0.538 3.061 0.289 0.006

a)Paired t-test.

mogeneity of the image. A high IDM score indicates uniformity in 
the gray level of the image. Entropy refers to the amount of image 
information required for image compression. The loss of image in-
formation or message can be measured by entropy. Texture analy-
sis has been applied in various clinical areas and imaging methods 
but rarely applied in the evaluation of gynecological diseases, espe-
cially endometriosis, using MRI. Recently, histological analysis has 
been used to distinguish between cystic lesions of endometriosis 
and hemorrhagic cysts on MRI; therefore, images of selected le-
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sions were from T2WI [20]. However, the present study was con-
ducted to compare infected endometrial tumors with normal ova-
ries; therefore, texture analysis was performed using a perfusion 
map based on contrast-enhanced T1WI. 

However, this study has several limitations. First, the number of 
enrolled patients was too small for comprehensive understanding 
of the relationship between imaging results and clinical outcomes. 
For the validation of usefulness of texture analysis for prediction 
ability for pregnancy, a larger study population is mandatory. Sec-
ond, the acquisition of perfusion maps requires that a trained ra-
diologist strictly adheres to a specific protocol for obtaining an ac-
curate image. Despite the need to create an image subtracted from 
correct pre- and postcontrast images, risk of disturbance caused by 
the patient’s voluntary or involuntary movements remain [21,22]. 
Third, each ROI measurement was performed by a single observ-
er, and the inter- and intraobserver variations were not assessed. 
However, these variations are expected to be small and barely affect 
the results of whole-volume measurements. 

All the measurements and calculations after ROI measurement 
are made in the image postprocessing application, so these chang-
es are limited and have little effect on texture analysis. Finally, the 
texture analysis result may vary depending on the image acquisi-
tion parameters, including image resolution, field size, and hetero-
geneity. Some of the features required to describe the structure of 
the tissue being examined can reflect the uneven sensitivity of the 
scanner, which can lead to inadequate description of the tissue. 

This study focused on the role of texture analysis on perfusion 
imaging in patients with ovarian endometriosis. Normalized perfu-
sion maps showed the extent of invasion of ovarian endometriosis 
to adjacent remnant ovarian tissue. The parameters of the perfu-
sion map, including the perfusion ratio and integrated density in 
the residual ovary represented by the region with a perfusion ratio 
of 0.4 to 0.9, showed a correlation with the degree of endometrial 
invasion. In conclusion, texture analysis for the perfusion map of 
pelvic MRI could be useful for revealing the extent of endometrial 
invasion and viable remnant ovarian tissue. Until now, texture anal-
ysis of perfusion maps of pelvic MRI has been studied very rarely 
and may be a promising tool for preoperative evaluation of residual 
ovarian tissue in patients who wish to preserve their ovaries during 
surgical treatment.  
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Background: To prepare for future work stoppages in the medical industry, this study aimed to identify the effects of healthcare 
worker strikes on the mortality rate of patients visiting the emergency department (ED) at six training hospitals in Daegu, South Korea.
Methods: We used a retrospective, cross-sectional, multicenter design to analyze the medical records of patients who visited six 
training hospitals in Daegu (August 21–September 8, 2020). For comparison, control period 1 was set as the same period in the previ-
ous year (August 21–September 8, 2019) and control period 2 was set as July 1–19, 2020. Patient characteristics including age, sex, 
and time of ED visit were investigated along with mode of arrival, length of ED stay, and in-hospital mortality. The experimental and 
control groups were compared using t-tests, and Mann-Whitney U-test, chi-square test, and Fisher exact tests, as appropriate. Uni-
variate logistic regression was performed to identify significant factors, followed by multivariate logistic regression analysis. 
Results: During the study period, 31,357 patients visited the ED, of which 7,749 belonged to the experimental group. Control periods 
1 and 2 included 13,100 and 10,243 patients, respectively. No significant in-hospital mortality differences were found between strike 
periods; however, the results showed statistically significant differences in the length of ED stay.
Conclusion: The ED resident strike did not influence the mortality rate of patients who visited the EDs of six training hospitals in Dae-
gu. Furthermore, the number of patients admitted and the length of ED stay decreased during the strike period.
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Introduction 

In August 2020, residents across the country went on strike to pro-
test against the government’s healthcare policies. Although a labor 
strike is a worker’s right, healthcare worker strikes concern public 
welfare and are, therefore, a controversial social issue. A healthcare 
worker strike can cause public concern, as it has the potential to 
disrupt normal healthcare delivery, halt disease testing and treat-
ment, and lead to increased overall mortality. However, previous 
studies have reported that mortality is not markedly altered during 
a healthcare worker strike. In a review by Cunningham et al. [1], 
four studies reported reduced mortality, and three studies reported 
no difference in mortality during a physicians’ strike. A study con-
ducted in Kilifi, Kenya, using data registered in the Kilifi Health 
and Demographic Surveillance system, revealed no considerable 
change in mortality during the six physician and nurse strikes that 
took place between 2010 and 2016. [2]. One Korean study from 
2000 reported that emergency department (ED) use and length of 
ED stay decreased during an ED healthcare providers’ strike [3]. 
The year 2020 was a period of dramatic changes for patients and 
healthcare providers alike because of the coronavirus disease 2019 
(COVID-19) pandemic. Hartnett et al. [4] reported that the num-
ber of patients visiting the ED decreased, and the reason for ED 
visits showed marked changes during the COVID-19 pandemic. 

Furthermore, another study reported that ED utilization de-
clined out of fear of contracting COVID-19 at the ED and that the 
number of out-of-hospital cardiac arrests increased [5]. Amidst the 
pandemic, medical residents in South Korea went on strike for 19 
days in opposition to the government’s healthcare policies. 

Previous studies have generally analyzed the relationship be-
tween strikes and patient mortality rates. In the present study, we 
investigated the effects of the resident strike during the COVID-19 
pandemic on patient mortality, as well as the general characteristics 
of patients visiting the EDs of six teaching hospitals in Daegu, 
South Korea, ultimately presenting data to help respond to poten-
tial healthcare worker strikes in the future.

Methods 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of the Kyungpook National Uni-
versity Hospital (IRB No. 2020-12-024) and was conducted 
in accordance with the 1964 Declaration of Helsinki and its 
later amendments. The requirement for informed consent 
was waived by the IRB owing to the retrospective nature of 
the study. 

1. Study design, setting, population, and variables 
This multicenter cross-sectional study retrospectively analyzed the 
medical records of six teaching hospitals in Daegu Metropolitan 
City from August 21 to September 8, 2020. Control period 1 (Au-
gust 21–September 8, 2019) was set as the same period in the pre-
ceding year to reduce the seasonal influence. Control period 2 
( July 1–19, 2020) was set to the same period to consider the im-
pact of COVID-19. The start of control period 2 (July 2020) was 
set one month before the initiation of the strike (August 2020) for 
two reasons. First, in the early months of 2020, Daegu experienced 
a surge in COVID-19 cases. In those months, the effects of 
COVID-19 on patients’ characteristics may be greater than the ef-
fects of the strike. The other reason was to choose a month with as 
minimal seasonal factors as possible. During control period 2, there 
were fewer than 100 COVID-19 cases per day. 

In 2019, 252,608 patients visited the EDs of the six target hospi-
tals. Prior to the strike, 83 physicians (46 specialists and 37 resi-
dents) worked in the ED. The resident strike participation rate was 
100%, and during the strike, all residents in the ED were replaced 
by specialists. The target patient population included patients pre-
senting to the EDs of six teaching hospitals during the strike and 
those presenting during the control periods. Patients who did not 
present to an ED to receive medical care (e.g., those who visited to 
retrieve their medical records, to obtain medication, or to cancel 
appointments) and those who were dead on arrival were excluded; 
patients who received cardiopulmonary resuscitation (CPR) on 
arrival were also excluded, as this can affect the primary outcome 
(in-hospital mortality). Patient age, sex, and ED visit time were ex-
amined. Factors related to ED visits, including mode of arrival to 
the ED, time of arrival, route of visit, triage, length of ED stay, dis-
position, and in-hospital death, were analyzed to determine their 
effect on the primary and secondary outcomes. The primary out-
come was the in-hospital mortality rate, which was defined as 
death in the ED and death in the hospital following hospitalization. 
The secondary outcome was the length of ED stay, to examine the 
impact of the strike on the patient population. 

2. Statistical analyses 
Statistical analyses were performed using IBM SPSS version 25.0 
(IBM Corp., Armonk, NY, USA). Categorical variables are pre-
sented as frequencies and percentages. Continuous variables are 
presented as median values with interquartile ranges. When com-
paring the patient populations between the strike and control peri-
ods, normally distributed continuous data were analyzed by t-tests, 
and non-normally distributed continuous data were analyzed us-
ing the Mann-Whitney U-test. Categorical data were analyzed us-
ing the chi-square test and Fisher exact test. Multivariate logistic re-
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gression analysis was used to assess the effects of the predictors on 
the outcome, hospital mortality (by the period, hospital, Korean 
Triage and Acuity Scale [KTAS], mode of arrival, age, and patients 
per bed). All variables with a significance level of P less than 0.01 in 
the univariate analysis were included in the multivariate logistic re-
gression model. Control period 2 was designated as a reference for 
intuitive understanding in the multivariate logistic regression anal-
ysis. The results of the logistic regression analysis are presented as 
odds ratios (ORs) and 95% confidence intervals (CIs). Statistical 
significance was defined as a p-value of ≤ 0.05. 

Results 

A total of 31,357 patients were admitted to the ED during the 
study period. Patients who visited the ED for nontreatment pur-
poses (patients who required CPR on arrival, visited for medical 
certification, were dead on arrival, and had canceled their appoint-
ment) were excluded. The number of patients who visited the ED 
was 13,100 during control period 1, 10,243 during control period 
2, and 7,749 during the strike period (Fig. 1). 

1. Comparison of control period 1 with the strike period 
The median age of the patients was 50 years in control period 1 
and 55 years in the strike period. The most common mode of ar-
rival was individual transportation (n = 8,315, 63.5% vs. n = 4,675, 
60.3%), followed by public ambulance services (n = 2,688, 20.5% 
vs. n = 1,861, 24.0%), and private ambulance services (n = 2,097, 
16.0% vs. n = 1,213, 15.7%), with differences observed between 
the two periods. The ED route also differed between the two peri-
ods for direct visits (n = 10,638, 81.2% vs. n = 6,424, 82.9%) and 
transfers (n = 2,462, 18.8% vs. n = 1,325, 17.1%). According to 
KTAS, the number of patients with level 1 was 119 (0.9%) vs. 98 
(1.3%), with level 2 was 922 (7.0%) vs. 699 (9.0%), and level 3 

was 5,932 (45.3%) vs. 4,096 (52.9%). Length of stay (LOS) in the 
ED decreased from 3.2 hours (1.8–6.2 hours) to 3.0 hours (1.6–
6.4 hours). The number of patients per bed significantly decreased 
from 1.01 to 0.53. Hospital mortality significantly increased from 
258 (2.0%) to 195 patients (2.5%) (Table 1). 

2. Comparison of control period 2 with strike period 
The median age of patients was 54 years in control period 2 and 55 
years in the strike period, and the difference was not statistically 
significant. The most common mode of arrival was individual 
transportation (n = 6,151, 60.1% vs. n = 4,675, 60.3%), followed by 
public ambulance services (n = 2,432, 23.7% vs. n = 1,861, 24.0%), 
and private ambulance services (n = 1,660, 16.2% vs. n = 1,213, 
15.7%). The ED route differed between the two periods for direct 
visits (n = 8,269, 80.7% vs. n = 6,424, 82.9%) and transfers 
(n = 1,974, 19.3% vs. n = 1,325, 17.1%). Time from onset of symp-
toms to time of visit increased from 5.2 hours (1.3– 24.1 hours) to 
6.2 hours (1.6–24.8 hours). The number of patients classified into 
KTAS level 1 was 112 (1.1%) vs. 98 (1.3%); level 2 was 849 
(8.3%) vs. 699 (9.0%), level 3 was 5,412 (52.8%) vs. 4,096 
(52.9%), and those assigned to levels 4 and 5 combined was 3,870 
(37.8%) vs. 2,856 (36.8%), showing a reduced proportion of those 
with mild conditions. Patients’ ED LOS decreased from 3.7 hours 
(2.0–7.6 hours) to 3.0 hours (1.6–6.4 hours). The number of pa-
tients per bed decreased from 0.81 patients (0.64–0.85 patients) to 
0.53 patients (0.41–0.55 patients). Hospital mortality did not dif-
fer and was 2.5% in both the control and strike periods (Table 2). 

3. Multivariate logistic regression of the associated factors 
for hospital mortality 
Regarding hospital mortality by period, significant differences 
were observed in the univariate analysis for control period 1, but 
not in the multivariate analysis (Table 3). The OR for hospital 
mortality was 98.85 (95% CI, 61.97–157.65) for patients with 
KTAS level 1, 18.17 (95% CI, 11.93–27.66) for those with level 2, 
and 4.74 (95% CI, 3.15–7.13) for those with level 3. Regarding the 
mode of arrival, the OR for hospital mortality was 2.38 (95% CI, 
1.89–2.99) for patients using a public ambulance service and 3.03 
(95% CI, 2.40–3.81) for patients using a private ambulance service 
as opposed to those using individual transportation, indicating a 
significant difference. The OR for hospital mortality in terms of 
age was statistically significant at 1.04 (95% CI, 1.03–1.04), as was 
ED LOS at 1.03 (95% CI, 1.02–1.04). 

Discussion 

This study aimed to investigate the impact of a 19-day resident 

Control period 1
(n=13,100)

Control period 2
(n=10,243)

Strike period
(n=7,749)

CPR in arrival (n=165)
For medical certification (n=77)
DOA (n=17)
Canceled registration (n=6)

Study period
Patients in emergency department 

(n=31,357)

Fig. 1. Flow chart of enrolled patients. CPR, cardiopulmonary re-
suscitation; DOA, dead on arrival.
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Table 1. Demographic and clinical characteristics of the participants in control period 1 and the strike period

Characteristic Control period 1  
(August 21–September 8, 2019)

Strike period 
(August 21–September 8, 2020) p-value

No. of patients 13,100 7,749
Age (yr) 50 (22–68) 55 (31–71) <0.01
Male sex 6,885 (52.6) 4,082 (52.7) 0.40
Vital sign 
 Mean arterial pressure (mmHg) 94.7 (83.3–106.7) 96.7 (83.3–106.7) <0.01
 Heart rate (beat/min) 88 (76–105) 87 (76–103) <0.01
 Respiration rate (breath/min) 20 (20–20) 20 (18–20) <0.01
 Body temperature (°C) 36.8 (36.5–37.3) 36.9 (36.5–37.3) <0.01
 O2 saturation (%) 98 (97–99) 98 (97–99) 0.36
Hospital <0.01
 A 2,652 (20.2) 1,442 (18.6)
 B 2,112 (16.1) 1,485 (19.2)
 C 1,754 (13.4) 805 (10.4)
 D 1,700 (13.0) 975 (12.6)
 E 1,725 (13.2) 1,147 (14.8)
 F 3,157 (24.1) 1,895 (24.5)
  Diseasea) 10,340 (78.9) 6,180 (79.8)
  Nondisease 2,753 (21.0) 1,563 (20.2)
Mode of arrival <0.01
 Individual transportation 8,315 (63.5) 4,675 (60.3)
 Public ambulance service 2,688 (20.5) 1,861 (24.0)
 Private ambulance service 2,097 (16.0) 1,213 (15.7)
Time of arrival 0.15
 08:00–15:59 5,050 (38.5) 3,082 (39.8)
 16:00–23:59 5,526 (42.2) 3,170 (40.9)
 00:00–07:59 2,524 (19.3) 1,497 (19.3)
Route of ED arrival <0.01
 Direct visit 10,638 (81.2) 6,424 (82.9)
 Transfer 2,462 (18.8) 1,325 (17.1)
Onset to visit time (hr) 6.6 (1.4–28.7) 6.2 (1.6–24.8) 0.40
KTAS level <0.01
 1 119 (0.9) 98 (1.3)
 2 922 (7.0) 699 (9.0)
 3 5,932 (45.3) 4,096 (52.9)
 4, 5 3,870 (29.5) 2,856 (36.9)
ED LOS (hr) 3.2 (1.8–6.2) 3.0 (1.6–6.4) <0.01
Patients per bed 1.01 (0.67–1.08) 0.53 (0.41–0.55) <0.01
Disposition from the EDb) <0.01
 Discharge 9,164 (70.0) 5,197 (67.1)
 Transfer 404 (3.1) 264 (3.4)
 Admission 3,450 (26.3) 2,221 (28.7)
 Death 26 (0.2) 49 (0.6)
Hospital mortality 258 (2.0) 195 (2.5) 0.01

Values are presented as number only, median (interquartile range), or number (%).
ED, emergency department; KTAS, Korean Triage and Acuity Scale; LOS, length of stay.
a)Control period 1 vs. study period “unknown” 7 (0.1%) vs. 6 (0.1%). b)Control period 1 vs. study period “others” 53 (0.4%) vs. 14 (0.2%), respectively.
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Table 2. Demographic and clinical characteristics of the participants in control period 2 and the strike period

Characteristic Control period 2  
(July 1–July 19, 2020)

Strike period  
(August 21–September 8, 2020) p-value

No. of patients 10,243 7,749
Age (yr) 54 (29–71) 55 (31–71) 0.07
Male sex 5,311 (51.9) 4,082 (52.7) 0.27
Vital sign
 Mean arterial pressure (mmHg) 93.7 (83.3–106.7) 96.7 (83.3–106.7) <0.01
 Heart rate (beat/min) 86 (76–103) 87 (76–103) 0.88
 Respiration rate (breath/min) 20 (19–20) 20 (18–20) <0.01
 Body temperature (°C) 36.8 (36.5–37.3) 36.9 (36.5–37.3) <0.01
 O2 saturation (%) 98 (97–99) 98 (97–99) <0.01
Hospital <0.01
 A 1,969 (19.2) 1,442 (18.6)
 B 1,938 (18.9) 1,485 (19.2)
 C 1,343 (13.1) 805 (10.4)
 D 1,413 (13.8) 975 (12.6)
 E 1,215 (11.9) 1,147 (14.8)
 F 2,365 (23.1) 1,895 (24.5)
  Diseasea) 8,063 (78.7) 6,180 (79.8)
  Nondisease 2,176 (21.2) 1,563 (20.2)
Mode of arrival <0.01
 Individual transportation 6,151 (60.1) 4,675 (60.3)
 Public ambulance service 2,432 (23.7) 1,861 (24.0)
 Private ambulance service 1,660 (16.2) 1,213 (15.7)
Time of arrival 0.84
 08:00–15:59 4,038 (39.4) 3,082 (39.8)
 16:00–23:59 4,235 (41.3) 3,170 (40.9)
 00:00–07:59 1,970 (19.2) 1,497 (19.3)
Route of ED arrival <0.01
 Direct visit 8,269 (80.7) 6,424 (82.9)
 Transfer 1,974 (19.3) 1,325 (17.1)
Time from onset to visit (hr) 5.2 (1.3–24.1) 6.,2 (1.6–24.8) <0.01
KTAS level <0.01
 1 112 (1.1) 98 (1.3)
 2 849 (8.3) 699 (9.0)
 3 5,412 (52.8) 4,096 (52.9)
 4, 5 3,870 (37.8) 2,856 (36.8)
ED LOS (hr) 3.7 (2.0–7.6) 3.0 (1.6–6.4) <0.01
Patients per bed 0.81 (0.64–0.85) 0.53 (0.41–0.55) <0.01
Disposition from the EDb) <0.01
 Discharge 6,709 (65.5) 5,197 (67.1)
 Transfer 297 (2.9) 264 (3.4)
 Admission 3,122 (30.5) 2,221 (28.7)
 Death 66 (0.6) 49 (0.6)
Hospital mortality 253 (2.5) 195 (2.5) 0.84

Values are presented as number only, median (interquartile range), or number (%).
ED, emergency department; KTAS, Korean Triage and Acuity Scale; LOS, length of stay.
a)Control period 2 vs. study period “unknown” 4 (0.0%) vs. 6 (0.1%). b)Control period 2 vs. study period “others” 47 (0.5%) vs. 14 (0.2%), respectively.
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Table 3. Univariate and multivariate logistic regression analyses of associated factors for hospital mortality

Variable
Univariate Multivariate

OR (95% CI) p-value OR (95% CI) p-value
Period
 Control period 2 Reference Reference
 Control period 1 0.79 (0.67–0.95) 0.01 1.04 (0.85–1.28) 0.71
 Strike period 1.02 (0.84–1.23) 0.84 0.98 (0.69–1.38) 0.90
Hospital
 A Reference Reference
 B 0.61 (0.48–0.79) <0.01 0.83 (0.63–1.09) 0.18
 C 0.98 (0.77–1.25) 0.86 0.68 (0.47–1.01) 0.05
 D 1.09 (0.87–1.38) 0.46 1.13 (0.77–1.65) 0.53
 E 0.79 (0.61–1.02) 0.07 1.75 (1.27–2.40) <0.01
 F 0.49 (0.39–0.63) <0.01 0.90 (0.69–1.17) 0.44
KTAS level
 4, 5 Reference Reference
 3 10.88 (7.29–16.22) <0.01 4.74 (3.15–7.13) <0.01
 2 49.69 (33.03–74.75) <0.01 18.17 (11.93–27.66) <0.01
 1 287.0 (183.86–447.97) <0.01 98.85 (61.97–157.65) <0.01
Mode of arrival
 Individual transportation Reference Reference
 Public ambulance service 6.81 (5.50–8.42) <0.01 2.38 (1.89–2.99) <0.01
 Private ambulance service 9.73 (7.86–12.05) <0.01 3.03 (2.40–3.81) <0.01
Age 1.05 (1.05–1.06) <0.01 1.04 (1.03–1.04) <0.01
Patients per bed 0.51 (0.37–0.70) <0.01 0.78 (0.33–1.83) 0.59

OR, odds ratio; CI, confidence interval; KTAS, Korean Triage and Acuity Scale.

strike during the COVID-19 pandemic on the mortality and ED 
LOS of patients who visited the EDs of six teaching hospitals in 
Daegu, South Korea. Doctors do not strike frequently because of 
ethical concerns [6]. In particular, a physicians’ strike is heavily 
criticized because of the belief that it will adversely impact patients 
(e.g., delay of scheduled surgeries, failure to provide proper care for 
emergency patients). Contrary to popular belief, however, a previ-
ous review did not observe a clear correlation between physician 
strikes and mortality [1]. 

In the present study, the number of patients who visited the EDs 
of the six teaching hospitals was affected during the strike; howev-
er, this relationship varied in previous studies. Salazar et al. [7] re-
ported that there were no marked differences in the number of pa-
tients during a strike. In a 2016 study on a junior physicians’ strike, 
Furnivall et al. [8] observed that the number of patients who actu-
ally visited a hospital fell short of the projections. These results 
could be attributed to the differences in methods of measuring the 
impact of strikes and various sociological factors, such as whether 
the strike emerged as a key issue in society. 

Compared to the control periods, the patients’ conditions were 
more severe during the strike period. That is, the number of pa-

tients classified as KTAS levels 1 or 2 increased during the strike 
period compared to that in the control periods. This result differs 
from that of a year 2000 study at Daejeon by Lee et al. [3], who re-
ported an increased number of patients with mild conditions 
during a strike. The difference between the findings of this study 
and ours may be due to the low participation of primary care facili-
ty physicians in the present study’s strike; thus, patients with mild 
conditions would have had no need to visit a tertiary hospital. Fur-
thermore, the fact that patients with fever alone (no other symp-
toms) had limited access to primary care facilities during the pan-
demic may also have influenced the results. 

COVID-19 is the first pandemic that has occurred since the 
Spanish flu in 1918. To the best of our knowledge, this is the first 
study to analyze resident strikes during such a period. We com-
pared the impact of COVID-19 and residents’ strikes on the ED. A 
previous study that analyzed the impact of COVID-19 on the ED 
reported similar outcomes [5], that is, the number of patients uti-
lizing EDs declined. This decrease may have been due to people’s 
fear of an increased risk of COVID-19 infection during ED visits. 

We examined the impact of resident strikes on EDs in terms of 
mortality. In a previous study on the impact of physicians’ strikes in 
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public hospitals in Israel, Siegel-Itzkovich [9] analyzed the impact 
based on the number of funerals performed and reported that the 
number of funerals decreased compared to the previous 3 years 
without a strike. In a study regarding the effects of a physicians’ 
strike in hospitals and polyclinics in Croatia, Erceg et al. [10] re-
ported that there were no differences in the distributions of mor-
tality and cause of death between the strike period and the com-
parison period. Ong’ayo et al. [2] analyzed the impact of strikes by 
healthcare providers in Kenya, including physicians, and their re-
sults showed that healthcare provider strikes were not correlated 
with patient mortality. Although the mortality rate in the strike pe-
riod differed from that in control period 1, it did not differ from 
that in control period 2, which suggests that the difference in mor-
tality was due to the pandemic. This is consistent with previous 
findings in which resident strikes did not lead to increased patient 
mortality. However, it should be noted that examining the impact 
of a strike on patients solely based on mortality is a limited ap-
proach, and additional studies are needed to develop more accu-
rate measurement approaches. 

The ED LOS decreased during the strike period compared to 
that in the control periods 1 and 2. This is in line with the results of 
a previous study on resident efficacy. Harvey et al. [11] reported 
that resident strikes led to a decrease in the ED LOS. Kim et al. 
[12] also reported that the LOS and number of tests and treat-
ments performed in the ED declined. The decrease in ED LOS in 
our study may have been due to the fact that physicians avoided 
performing unnecessary tests and could quickly determine patient 
disposition. A previous study simultaneously observed a decrease 
in tests and procedures performed in the ED [3]; however, our 
study was limited in that it did not investigate the number of tests 
and procedures performed in the ED. 

Although we were able to determine the mortality of patients 
who visited the ED during a resident strike in this study, a 19-day 
data collection may not have accurately portrayed the potential ef-
fect. We hypothesized that a reduction in the number of medical 
personnel may have a negative effect on patients’ treatment out-
comes. However, there are some points that require further investi-
gation in future research, such as specialists filling in for residents, 
additional staff deployment from other departments, and addition-
al factors such as differences in the number of diagnostic proce-
dures performed. 

One limitation of this study was its retrospective design, as a pro-
spective review of medical records was not a viable study option. 
Furthermore, it was not possible to include all patients influenced 
by the resident strike or those who visited outpatient clinics rather 
than an ED. Another limitation was that the exact strike period and 
control period 2 for comparing mortality were not equivalent. Al-

though we tried to use the same number of days for the study and 
control periods, they were not set to the same time of the year, 
which allowed for seasonal differences. Furthermore, we did not 
use a clear parameter to compare the increased workload in the ED 
due to the COVID-19 pandemic. We used mortality and ED LOS 
as our study parameters for comparison, although the work inten-
sity increased even when working for the same number of hours, 
for example, extra time spent donning and removing personal pro-
tective equipment, such as N95 masks and face shields. In particu-
lar, before treating patients with fever and respiratory symptoms, 
more time was needed to replace personal protective equipment 
and N95 masks between patients. COVID-19 diagnostic testing 
was performed only at certain times and would have affected the 
patients’ LOS. Finally, the parameters used in our study may not re-
flect the pandemic situation and were based on the parameters 
used in previous studies. Based on the results of this study, it is nec-
essary to perform complex analyses of ED indicators in the setting 
of a pandemic in future studies. 

In conclusion, our findings indicated that the resident strikes did 
not impact patient mortality in the EDs of the six teaching hospi-
tals in Daegu, South Korea. During the strike, the number of pa-
tients visiting the ED and LOS in the ED decreased. 
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Introduction 

Acute pyelonephritis (APN) is characterized by upper urinary 
tract infection (UTI) symptoms (fever and flank pain) and pyuria 
[1,2]. However, symptoms related to upper UTI may be ambigu-
ous, and sometimes only fever may appear [3,4]. If the symptoms 
presented by the patient are ambiguous or no symptoms other than 
fever are present, an objective test confirming the presence of pyuria 
is an important factor in the diagnosis of APN [5-7]. However, it is 
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known that some patients diagnosed with APN do not have pyuria 
[8], which is frequently encountered in clinical practice. 

In this study, we investigated the number of white blood cells 
(WBC) observed in urine microscopy of female patients who were 
finally diagnosed with APN, to analyze how many patients with 
APN do not have pyuria, and to determine the differences in de-
mographics, medical history, clinical features, physical examination 
findings, laboratory examination results, and abdominal computed 
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tomography (CT) findings between APN with and without pyuria. 

Methods 

Ethical statements: This study was conducted as a retrospec-
tive, cross-sectional study after receiving approval from the In-
stitutional Review Board (IRB) of Kangbuk Samsung Hospital 
(IRB No: 2020-11-030). The patient’s name, hospital number, 
date of birth, and social security number were deleted after as-
signing a serial number to each to maintain anonymity. 

1. Subjects 
In addition to the clinical diagnosis of APN, abdominal CT find-
ings compatible with APN were also necessary to target only pa-
tients with a clear APN diagnosis. Female patients aged 18 years or 
older who visited our emergency department (ED) between Janu-
ary 2015 and December 2019 and whose final discharge diagnosis 
was APN were sought. Then, the CT findings were reviewed to ex-
clude cases that did not have findings compatible with APN or had 
obvious causes of infection other than APN. In addition, patients 
who visited the hospital with a double J stent, percutaneous ne-
phrostomy, and an indwelling foley catheter were also excluded 
(Fig. 1). 

2. Outcome measures 
The urine WBC counts of the subjects determined by the micro-
scopic study were arbitrarily classified into WBC 0–3/HPF, 4–5/
HPF, 6–10/HPF, 11–20/HPF, and > 20/HPF. We investigated 
the number of patients with APN having urine WBC counts in the 
normal range (0–5/HPF). After that, we compared the demo-

graphic characteristics, medical history, clinical features, physical 
examination findings, laboratory results, and CT findings between 
patients with normal WBC counts and those with abnormal WBC 
counts (0–5/HPF vs. > 5/HPF). The patient’s age, underlying 
disease, past APN diagnosis experience, time from symptom on-
set to diagnosis, and antibiotic use prior to the ED visit were de-
termined under demographic characteristics and medical history. 
It was not possible to determine the dose, duration, and type of 
antibiotics administered, and it was defined as “previous antibiot-
ics use” if the patient took antibiotics even once before visiting the 
emergency room. The symptoms of upper UTI (fever and flank 
pain) and lower UTI (dysuria, frequency, urgency and residual 
urine sense) were recorded under clinical features. Costovertebral 
angle (CVA) tenderness was investigated for physical examina-
tion findings. WBC, neutrophil-to-lymphocyte ratio (NLR), 
C-reactive protein (CRP), procalcitonin, urine culture results, and 
blood culture results were investigated for laboratory findings. A 
positive urine culture test was defined as > 105 colony-forming 
unit/mL. APN was defined as wedge-shaped low attenuation le-
sions from the renal medulla to the renal cortex and/or peri-
nephric fat stranding on enhanced CT, and perinephric fat strand-
ing on nonenhanced CT [9,10]. In addition, renal abscess forma-
tion and emphysematous change were considered APN. Those 
who had ureteritis or cystitis without APN were excluded from 
the study. 

3. Statistical analysis 
Statistical analysis was performed using STATA (STATA 15.1, 
StataCorp LLC, College Station, TX, USA). Continuous variables 
are presented as mean and standard deviation, and categorical vari-
ables are described in terms of frequency (%). Continuous vari-
ables were compared using the Student t-test or Mann-Whitney 
U-test, while categorical variables were compared using the chi-
square or Fisher exact test, according to the expected frequency. 
Statistical significance was set at p < 0.05. Logistic regression was 
performed to confirm the correlation of major variables according 
to the amount of WBCs observed in the urine microscopic study. 
Multivariate logistic regression was performed using the variables 
considered to have an important effect on the presence of pyuria, 
with a p-value of 0.05 or less in univariate analysis. 

Results 

1. General characteristics 
The average age of patients was 58.5 years, and the average time to 
visit the emergency room after symptom onset was 69.3 hours. 
Sixty-two patients (15.9%) had already taken antibiotics at least 

Adult female patients whose 
diagnosis include APN when 

discharged from ED (n=1,045)

Excluded (n=503)
• No abdominal CT (499)
• No urine microscopy study (4)

Excluded (n=151)
•  CT findings suggestive of other 

fever focus than APN (49)
• No evidence of APN in CT (89)
•  DJ stent, PCN or foley catheter 

insertion state (13)

Patients diagnosed with APN+urine 
microscopy+CT examinations 

(n=542)

Included for analysis  
(n=391)

Fig. 1. Flow diagram of the enrolled patients. APN, acute pyelo-
nephritis; ED, emergency department; CT, computed tomography; 
DJ, Double J; PCN, percutaneous nephrostomy.
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once before visiting the ED. More than 90% of patients with APN 
had a fever or a history of fever. Approximately 43.2% of patients 
had upper UTI symptoms (back pain or flank pain), and only 
39.9% of patients had lower UTI symptoms (dysuria, frequency, 
urgency, and residual urine sense) at the time of ED visit. More 
than 50% of patients with APN did not have either upper or lower 
UTI symptoms. On physical examination, CVA tenderness was 
observed in 269 patients (68.8%), and approximately one-third of 
patients did not have CVA tenderness despite APN. 

A total of 223 patients underwent blood culture, and patho-
gens were identified in 80 patients (35.9%). Among the 138 pa-
tients who underwent urine culture, 99 (71.7%) had pathogenic 
bacteria.

On abdominal CT, 89 patients did not have findings compatible 
with APN despite the clinical diagnosis of APN. There were 49 pa-
tients who had other causes of infection without APN findings on 
abdominal CT despite the clinical diagnosis of APN. Abscess for-
mation or emphysematous changes were observed on abdominal 

CT in 24 patients (6.1%). There were 175 patients (44.8%) with 
ureteritis and 131 patients (33.5%) with cystitis (Table 1). 

2. Comparison of patients with normal (0–5/HPF) and  
abnormal WBC count (>5/HPF) in urine microscopic 
study 
Eighty-eight patients (22.5%) had normal WBC counts (0–5/
HPF) despite the clinical and CT diagnosis of APN, whereas 
77.5% of patients had abnormal WBC counts ( > 5/HPF) on urine 
microscopic analysis (Table 2). 

When comparing APN with normal WBC (0–5/HPF) and 
with abnormal WBC ( > 5/HPF), there were no differences in age, 
underlying disease, duration from symptom onset to diagnosis, 
previous history of APN, upper UTI symptoms (fever and flank 
pain), lower UTI symptoms (dysuria, frequency, urgency, and re-
sidual urine sense), physical examination findings, blood WBC 
count, CRP, procalcitonin, and positive blood culture results. The 
variables that showed statistical differences were prior use of antibi-
otics, neutrophil percentage, NLR, and positive urine culture. Ab-
scess formation or emphysematous changes in abdominal CT 
showed no difference, while ureteritis or cystitis showed a signifi-
cant difference. Patients with APN accompanied by ureteritis or 
cystitis on CT showed a significantly higher prevalence of abnor-
mal WBC counts ( > 5/HPF) on urine microscopic examination 
(Table 3). 

3. Logistic regression analysis 
Table 4 shows the results of the univariate and multivariate logistic 
regression analyses. Among the variables with a p < 0.05 in univar-
iate analysis, previous antibiotic use, ureteritis, and cystitis were 
presumed to have an important effect on pyuria, and multivariate 
logistic regression analysis was performed using these variables. 
There was no multicollinearity between ureteritis and cystitis 
(phi coefficient = 0.200). There was a strong and independent 
negative correlation between WBC of > 5/HPF and previous an-
tibiotic use at the time of diagnosis (odds ratio [OR]), 0.249; 95% 

Table 1. Demographic data

Characteristic Data
No. of patients 391
Age (yr) 58.5±18.7
Symptom onset to ED (hr) 69.3±109.1
Past medical history
 Diabetes mellitus 118 (30.2)
 Hypertension 152 (38.9)
 Chronic kidney disease 14 (3.6)
 Previous APN history 92 (23.5)
 Previous antibiotics use at least once before ED visit 62 (15.9)
Clinical presentation
 Fever 361 (92.3)
 Back pain or flank pain 169 (43.2)
 Lower UTI symptom
  Dysuria 142 (36.3)
  Frequency 185 (47.3)
  Urgency 89 (22.8)
  Residual urine sense 97 (24.8)
 CVA tenderness 269 (68.8)
Abdomen CT finding
 Abscess formation or emphysematous change 24 (6.1)
 Ureteritis 175 (44.8)
 Cystitis 131 (33.5)
Culture
 Urine culture positive 99/138 (71.7)
 Blood culture positive 80/223 (35.9)

Values are presented as number only, mean±standard deviation, or 
number (%).
ED, emergency department; APN, acute pyelonephritis; UTI, urinary tract 
infection; CVA, costovertebral angle; CT, computed tomography.

Table 2. Degree of leukocyte in urine microscopy study among 
acute pyelonephritis confirmed patients in the emergency depart-
ment

Degree of WBC Data
0–3/HPF 46 (11.8)
4–5/HPF 42 (10.7)
6–10/HPF 61 (15.6)
11–20/HPF 68 (17.4)
>20/HPF 174 (44.5)

Values are presented as number (%).
WBC, white blood cell; HPF, high power field.
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confidence interval [CI], 0.140–0.441; p < 0.001). If antibiotics 
were used at least once before visiting the emergency room, the 
chance of pyuria in urinalysis was reduced by 75.1%. None of the 
clinical signs or symptoms correlated with pyuria. Among the 
blood test results, neutrophil percentage and NLR showed a mini-
mal positive correlation. For every one-unit increase in neutrophil 
percentage and NLR, the probability of pyuria was predicted to 
increase by 3.3% and 5.1%, respectively. The probability of pyuria 
was significantly higher in cases with ureteritis or cystitis on CT 
than in those without ureteritis or cystitis. In particular, in bilateral 
ureteritis, the OR for pyuria reached 9.7 (95% CI, 2.2–41.7; 
p = 0.002) compared to cases without ureteritis. 

Discussion 

This study showed that a relatively large proportion of patients 
with a confirmed diagnosis of APN based on clinical and radio-
logical findings did not have typical clinical features and WBC 
counts on urine microscopic examination were within the normal 
range. Unlike the current guidelines for diagnosing APN based on 
clinical features and pyuria, this result suggests that it is difficult to 
exclude the diagnosis of APN based on clinical features and pyuria 
alone. 

Eighty-eight patients (22.5%) had normal WBC counts (0–5/
HPF) on urine microscopic examination despite the clinical and 
CT diagnosis of APN. Among the several variables investigated, 
even a single use of antibiotics before visiting the ED was found to 

Table 3. Comparison of patients with normal (0–5/HPF) and abnormal WBC count (>5/HPF) in urine microscopic study

Variable
White blood cell (/HPF)

p-value
≤5 (n=88) >5 (n=303)

Age (yr) 57.1±19.5 58.9±18.5 0.425
Diabetes mellitus 31 (35.2) 87 (28.7) 0.241
Hypertension 35 (39.8) 117 (38.6) 0.844
Chronic kidney disease 3 (3.4) 11 (3.6) 1.000
Symptom duration (hr) 65.4±91.8 70.4±113.7 0.706
Previous antibiotics use 29 (33.0) 33 (10.9) <0.001
Previous APN history 22 (25.0) 70 (23.1) 0.712
Fever 78 (88.6) 283 (93.4) 0.139
Flank pain or back pain 41 (46.6) 128 (42.2) 0.469
CVA tenderness 61 (69.3) 208 (68.7) 0.905
Lower UTI symptom
 Dysuria 31 (35.2) 111 (36.6) 0.809
 Frequency 38 (43.2) 147 (48.5) 0.378
 Urgency 15 (17.0) 74 (24.4) 0.146
 Residual urine sense 25 (28.4) 72 (23.8) 0.374
Laboratory finding
 WBC (counts/μL) 11,566±5,018 12,600±4,653 0.072
 Neutrophil (%) 81±8.9 83.7±7.6 0.006
 NLR 9.9±6.3 13±9.9 0.006
 CRP (mg/dL) 11.1±8 12.6±8.8 0.163
 Procalcitonin (ng/mL) 5.6±14.9 5.7±12.5 0.961
 Positive urine culture 12/26 (46.2) 87/112 (77.7) 0.001
 Ciprofloxacin resistant 8/12 (66.7) 68/87 (78.2) 0.377
 ESBL positive 2/12 (16.7) 22/87 (25.3) 0.514
 Positive blood culture 11/44 (25.0) 69/179 (38.5) 0.093
CT finding
 Abscess formation or emphysematous change 9 (10.2) 15 (5.0) 0.069
 Ureteritis 27 (30.7) 148 (48.8) 0.003
 Cystitis 17 (19.3) 114 (37.6) 0.001

Values are presented as mean ± standard deviation or number (%).
WBC, white blood cell; HPF, high power field; APN, acute pyelonephritis; CVA, costovertebral angle; UTI, urinary tract infection; NLR, neutrophil-to-lym-
phocyte ratio; CRP, C-reactive protein; ESBL, extended-spectrum β-lactamase; CT, computed tomography.
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be highly correlated with normal urine WBC counts despite hav-
ing APN. Therefore, prior use of antibiotics before ED visit should 
always be checked while taking a patient’s history for APN diagno-
sis. If the patient has already taken antibiotics, it is reasonable to di-
agnose APN based on the results of imaging tests such as CT rath-
er than the results of urinalysis. 

On the other hand, the presence of abnormal WBC count 
showed a significant positive correlation with the presence of ac-
companying ureteritis or cystitis on CT. UTI is a retrograde as-
cending infection in which uropathogens arising from fecal flora, 
progress through the urethra and bladder to the ureter and kidney 
[11,12]. Clinical features appear in the form of urethritis and cysti-
tis at the onset of UTI; hence, typical symptoms of lower UTI, 
such as dysuria, frequency, residual urine sense, and urgency are 
observed. However, as UTI progresses to ureteritis and pyelone-
phritis, upper UTI symptoms (fever and flank pain) appear. As 
lower UTI progresses to APN, the uropathogens may move from 
the lower urinary tract to the upper region of the tract; hence, bac-
teria and inflammation no longer remain in the lower urinary tract. 
However, in other cases, bacteria and inflammation may remain in 
the lower urinary tract. We assumed that if bacteria and inflamma-
tion remain in the lower urinary tract in patients with APN, cystitis 
should be observed along with APN findings on CT, and urine 
WBC count may be high. 

Table 4. Logistic regression analysis

WBC of >5/HPF OR (95% CI) p-value Adjusted OR (95% CI) p-value
Previous antibiotics use 0.249 (0.140–0.441) <0.001 0.249 (0.138–0.45)a) <0.001
Fever 1.814 (0.816–4.035) 0.144 1.916 (0.821–4.469)a) 0.133
Flank pain or back pain 0.838 (0.520–1.351) 0.469 1.033 (0.618–1.727)a) 0.900
Dysuria 1.063 (0.647–1.745) 0.809 1.089 (0.63–1.883)a) 0.760
Frequency 1.240 (0.769–2.000) 0.378 1.176 (0.7–1.976)a) 0.539
Residual urine sense 0.785 (0.461–1.339) 0.375 0.904 (0.507–1.611)a) 0.731
Urgency 1.573 (0.851–2.907) 0.149 1.513 (0.787–2.908)a) 0.214
CVA tenderness 0.969 (0.580–1.620) 0.905 1.105 (0.639–1.912)a) 0.721
WBC (×1,000/µL) 1.05 (0.995–1.108) 0.073 1.054 (0.996–1.115)a) 0.068
Neutrophil (%) 1.038 (1.009–1.068) 0.009 1.033 (1.003–1.065)a) 0.030
NLR 1.059 (1.018–1.102) 0.005 1.051 (1.009–1.094)a) 0.017
Lactate 1.140 (0.659–1.973) 0.639 1.04 (0.595–1.817)a) 0.891
CRP 1.021 (0.992–1.051) 0.164 1.014 (0.984–1.045)a) 0.374
Procalcitonin 1.001 (0.977–1.025) 0.960 1.001 (0.975–1.026)a) 0.964
Abscess formation or emphysematous change 0.457 (0.193–1.084) 0.075 0.511 (0.201–1.301)a) 0.159
Ureteritis 2.157 (1.301–3.578) 0.003 2.244 (1.328–3.789)b) 0.003
Unilateral ureteritis 1.574 (0.928–2.672) 0.093 1.645 (0.95–2.848)b) 0.076
Bilateral ureteritis 9.445 (2.226–40.072) 0.002 9.663 (2.239–41.698)b) 0.002
Cystitis 2.519 (1.413–4.490) 0.002 2.412 (1.334–4.36)b) 0.004

WBC, white blood cell; HPF, high power field; OR, odds ratio; CI, confidence interval; CVA, costovertebral angle; NLR, neutrophil-to-lymphocyte ratio; CRP, 
C-reactive protein.
a)Adjusted for previous antibiotics use, ureteritis, and cystitis. b)Adjusted for previous antibiotics use.

This study showed that more than half of patients with APN had 
neither upper UTI symptoms nor lower UTI symptoms, and ap-
proximately one-third of patients had no CVA tenderness. It is 
known that elderly patients with APN can only have a fever with-
out typical symptoms of UTI [3,4]. However, in this study, the 
subjects were from a relatively younger age group with an average 
age of 58.5 ± 18.7 years, which indicates that even in young female 
patients, typical upper UTI symptoms and lower UTI symptoms 
may not appear in APN. Physicians should always keep in mind 
that clinical features and physical examination may be ambiguous, 
and pyuria may not be present in patients with APN. 

The current APN diagnosis and treatment guidelines recom-
mend that APN be diagnosed clinically based on the clinical fea-
tures and the presence of pyuria, and to perform imaging studies 
only if the patient does not show clinical improvement after 72 
hours of antibiotic treatment [1,2,13]. However, complicated 
APN requiring intervention or maintenance on a longer period of 
antibiotic treatment (kidney abscess, emphysematous change, ure-
ter stone, etc.) is only identified after CT scans [8,14-16]. More-
over, as shown in the results of this study, there were many cases 
without APN findings or other infection sources than APN on CT, 
despite the clinical suspicion of APN. In this study, 16.4% of cases 
(89 of 542) had no evidence of APN on CT, and 9.0% of patients 
(49 of 542) with the clinical suspicion of APN had other sources 
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of infection than APN on CT. For these reasons, the effectiveness 
of CT in APN diagnosis is gradually increasing. The authors rec-
ommend to actively perform CT on patients from their initial visit 
if APN cannot be ruled out, rather than insisting on the current 
guidelines that defer imaging studies. 

The main limitation of this study could be the selection bias. 
First, since this study was not intended for all patients with clini-
cally suspected APN, but only for patients who had confirmed 
APN based on CT scan, there is a possibility that a selection bias 
could have occurred. Some patients may not have undergone CT 
because their symptoms, physical examination findings, and 
urine microscopy results were clearly suggestive of APN. These 
patients could have been included in the study if they had under-
gone CT. Second, this study included only patients who visited 
the ED; hence, patients who visited the outpatient clinic were ex-
cluded. Third, this was a single-center, retrospective study. Addi-
tionally, we have not studied whether there are differences in 
treatment and clinical prognosis between patients with and with-
out pyuria. 

More than half of the patients with confirmed APN did not have 
typical symptoms or signs of UTI, and about one-quarter of the 
patients did not have pyuria. Usage of antibiotics before ED visit 
was strongly and independently correlated with normal WBC 
counts on urinalysis. The diagnosis of APN should not be over-
looked even if there are no typical clinical features, or a urine mi-
croscopic analysis is normal. If no other cause of fever can be found 
and APN cannot be completely excluded, imaging tests such as 
CT should be more actively performed regardless of clinical fea-
tures or presence of pyuria, especially if the patient has already tak-
en antibiotics at the time of diagnosis. 
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Increase in blood glucose level and incidence of diabetic 
ketoacidosis in children with type 1 diabetes mellitus in 
the Daegu-Gyeongbuk area during the coronavirus 
disease 2019 (COVID-19) pandemic: a retrospective 
cross-sectional study 
Mi Seon Lee, Rosie Lee, Cheol Woo Ko, Jung Eun Moon 
Department of Pediatrics, School of Medicine, Kyungpook National University, Kyungpook National University Hospital, Daegu, Korea

Background: The coronavirus disease 2019 (COVID-19) outbreak in the Daegu-Gyeongbuk area in 2020 has caused difficulties in the 
daily life and hospital care of children with type 1 diabetes mellitus (T1DM). We detected an increase in blood sugar levels in these 
children and the number of patients hospitalized with more severe diabetic ketoacidosis (DKA) compared to those before COVID-19. 
Methods: This single-center study was conducted at Kyungpook National University Children’s Hospital. The following patient groups 
were included; 45 returning patients diagnosed with T1DM and undergoing insulin treatment for more than 2 years and 20 patients 
newly diagnosed with T1DM before and after COVID-19 were selected by age matching. Returning patients before and after the out-
break were selected, and changes in hemoglobin A1c (HbA1c) levels were retrospectively reviewed. The HbA1c levels and severity of 
symptoms in newly diagnosed patients during hospitalization were examined. 
Results: HbA1c levels in returning patients with T1DM were significantly increased after COVID-19 (before, 7.70%±1.38% vs. after, 
8.30%±2.05%; p=0.012). There were 10 and 10 newly diagnosed patients before and after COVID-19, respectively. The proportion of 
patients with drowsiness and dyspnea at the time of admission was higher after COVID-19 than before (before, 2 of 10 vs. after, 4 of 
10). The HbA1c levels were higher in newly diagnosed patients hospitalized after COVID-19 than before (before, 11.15% vs. after, 
13.60%; p=0.036). 
Conclusion: Due to COVID-19 in the Daegu-Gyeongbuk area, there was an increase in blood glucose levels in children with T1DM and 
in the incidence of severe DKA in newly diagnosed diabetes mellitus patients.
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Introduction 

In December 2019, atypical pneumonia of unknown cause was 
first reported in Wuhan, Hubei Province, China [1-3]. In January 

2020, the World Health Organization termed this condition as 
coronavirus disease 2019 (COVID-19), which began to spread 
rapidly, and eventually, it was declared a pandemic on March 11, 
2020 [4]. 
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In Korea, the first imported case of COVID-19 was confirmed 
on January 20, 2020 [5]. After the first case in the Daegu-Gyeong-
buk area was reported on February 18, 2020, there was a rapid in-
crease in the number of patients, which was the first large outbreak 
in countries other than China [6,7]. Consequently, difficulties in 
daily life and hospital care in the Daegu-Gyeongbuk area became 
prominent. 

It has been reported that COVID-19 has led to a high mortality 
rate among adult patients with diabetes mellitus (DM) [8-10]. 
However, no severe cases of COVID-19 requiring hospitalization 
have been reported among children and adolescent patients with 
type 1 DM (T1DM) [11]. The International Society for Pediatric 
and Adolescent Diabetes stated that diabetic care should be pro-
vided while avoiding hospitalization and emergency room visits to 
prevent infection [12]. However, we observed an increase in over-
all blood glucose levels compared to the levels before COVID-19 
in patients with T1DM in the Daegu-Gyeongbuk area and also en-
countered new patients who were hospitalized with more severe 
diabetic ketoacidosis (DKA). This study aimed to investigate the 
changes in blood glucose levels and clinical manifestations in pedi-
atric patients with T1DM in the Daegu-Gyengbuk area where 
there was a large outbreak of COVID-19. 

Methods 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Kyungpook National Universi-
ty Chilgok Hospital (IRB No: 2020-09-023) in accordance 
with the Declaration of Helsinki. Informed consent was waived 
by the IRB due to the use of anonymized data and the retro-
spective design. 

1. Subjects and methods 
The study subjects were children aged < 19 years diagnosed with 
T1DM at Kyungpook National University Children’s Hospital in 
the Daegu-Gyeongpuk area. A total of 65 patients, including 45  
returning patients, 10 newly diagnosed patients during the 
COVID-19 outbreak, and 10 age-matched patients before the 
COVID-19 outbreak were included in the control group. A retro-
spective chart review was conducted. For returning patients under-
going insulin treatment for more than 2 years, patients who had 
visit records between 3 and 6 months before and after the outbreak 
were selected. The parameters (age, sex, and changes in hemoglo-
bin A1c [HbA1c] and body mass index [BMI]) before and after 
COVID-19 were compared. HbA1c levels were analyzed between 
the similar age and pubertal groups. The age of the patients was di-

vided into 0–4, 5–9, 10–14, 15–18 years old, and was defined as 
pubertal age from 10 years of age for girls and 11 years of age for 
boys. For newly diagnosed patients, 10 new patients who were 
hospitalized after the COVID-19 outbreak were examined for 
HbA1c levels and severity of symptoms at hospitalization. As a 
control group of newly diagnosed patients, a total of 10 age-
matched patients with T1DM who visited our hospital 4 years pri-
or to the COVID-19 outbreak were selected. Clinical signs reflect-
ing DKA severity at the time of admission, altered mental status, 
presence of dyspnea, and laboratory parameters such as HbA1c 
levels, initial serum glucose, venous blood gas analysis (pH, pCO2, 
HCO3

–), hemoglobin, blood urea nitrogen, and creatinine were as-
sessed. The severity criteria were as follows: the biochemical crite-
ria for the diagnosis of DKA were blood glucose level of > 200 
mg/dL, venous pH of < 7.3, serum bicarbonate level of < 15 
mmol/L, and ketonemia or ketonuria of ≥ 2+. The severity of 
DKA was categorized based on the degree of acidosis as follows: 
(1) mild: venous pH of < 7.3 or serum bicarbonate level of < 15 
mmol/L; (2) moderate: pH of < 7.2, serum bicarbonate level of 
< 10 mmol/L; and (3) severe: pH of < 7.1, serum bicarbonate lev-
el of < 5 mmol/L [13]. 

2. Statistical analysis 
Continuous values are presented as the mean ± standard deviation. 
Among the returning patients, the differences in BMI and HbA1c 
between the two groups were analyzed using the t-test. Due to the 
small number of newly diagnosed T1DM patients, the distribu-
tions of DKA severity, age, sex, HbA1c, glucose, pH, and bicarbon-
ate levels were compared between the groups using Wilcoxon 
rank-sum tests; the results are reported as medians. All statistical 
analyses were conducted using IBM SPSS version 20.0 (IBM 
Corp., Armonk, NY, USA). Statistical significance was set at 
p < 0.05. 

Results 

1. Changes in body mass index and hemoglobin A1c levels 
in returning patients with type 1 diabetes mellitus 
There were 45 subjects with T1DM, consisting of 22 females and 
23 males (1:1 ratio), with a mean age of 15.8 ± 6.13 years. There 
were one patient aged 0 to 4 years, five patients aged 5 to 9 years, 
21 patients aged 10 to 14 years, and 18 patients aged 15 to 18 
years. As baseline characteristics, initial random glucose was 
413.53 ± 202.62 mg/dL and C-peptide was 0.65 ± 0.56 ng/mL 
(range, 0.4–2.2 ng/mL). At least one autoantibody was identified 
in 37 of 45 patients (82.2%). Anti-islet cell antibody (ICA) was 
identified in two patients (4.4%), glutamic acid decarboxylase anti-
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body (GADA) in 21 patients (46.7%), and insulin autoantibody in 
14 patients (31.1%). Six patients (13.3%) were positive for both 
ICA and GADA. One patient (2.2%) tested positive for all three 
antibodies. 

When the data were compared during a period of 3 to 6 months 
before and after the COVID-19 outbreak, no significant difference 
was found in average BMI (21.62 ± 6.17 kg/m2 vs. 21.06 ± 4.97 
kg/m2, p = 0.250). The HbA1c levels were significantly increased 
after the COVID-19 outbreak (before, 7.70% ± 1.38% vs. after, 
8.30% ± 2.05%; p = 0.012) (Table 1). HbA1c levels increased sig-
nificantly after COVID-19 and tended to be higher in the pubertal 
group (before, 7.83% ± 1.56% vs. after, 8.46% ± 2.40%; p = 0.025) 
than in the prepubertal group (before, 7.03% ± 0.90% vs. after, 
7.23% ± 1.24%; p = 0.565). 

2. Comparison of diabetic ketoacidosis severity in patients 
with newly diagnosed type 1 diabetes mellitus 
There were 10 age-matched patients newly diagnosed with T1DM 
before the onset of the COVID-19 outbreak and 10 patients diag-
nosed after the outbreak. The frequency of DKA tended to be 
higher during puberty (Fig. 1). The COVID-19 outbreak period 
was spring and early summer, and the patients in the age-matched 
control group before COVID-19 visited the hospital at 2:4:2:2 in 
spring, summer, autumn, and winter. 

The 10 newly diagnosed patients before the outbreak com-
prised one male and nine female subjects, with a median age of 
12.0 years. Four patients were confirmed with DKA at the time of 
admission, of whom two patients showed severe clinical symp-
toms such as altered mental status, dyspnea, and tachypnea. Based 
on DKA severity, patients were classified as follows: two patients 
had mild disease, and two patients had moderate disease. Two pa-
tients required care from the pediatric intensive care unit (PICU). 

After the outbreak, there were 10 children with newly diagnosed 
T1DM (six males and four females), with a median age of 11.5 
years. Six patients had DKA at the time of admission, of whom 
four showed severe symptoms. When classified according to 

Table 1. Baseline characteristics and comparison of BMI and 
HbA1c in patients with T1DM 3–6 months before and after 
COVID-19 pandemic

Characteristic Data
No. of patients 45
Age (yr) 15.83±6.13
Sex, male:female 23:22
Initial random glucose (mg/dL) 413.53±202.62
C-peptide (ng/mL) 0.65±0.56
Patients with identified autoantibodies
 ICA 2 (4.4)
 GADA 21 (46.7)
 IAA 14 (31.1)
 ICA+GADA 6 (13.3)
 ICA+GADA + IAA 1 (2.2)
 Autoantibody negative 8 (17.8)
BMI (kg/m2)
 Before COVID-19 21.62±6.17
 After COVID-19 21.06±4.97
 p-value 0.250
HbA1c (%)
 Before COVID-19 7.70±1.38
 After COVID-19 8.30±2.05
 p-value 0.012a)

Values are presented as number only, mean±standard deviation, or number 
(%).
BMI, body mass index; HbA1c, hemoglobin A1c; T1DM, type 1 diabetes 
mellitus; COVID-19, coronavirus disease 2019; ICA, islet cell antibody; 
GADA, glutamic acid decarboxylase antibody; IAA, insulin autoantibody.
a)p<0.05.
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Table 2. Comparison of HbA1c in newly diagnosed T1DM patients hospitalized before and after the COVID-19 outbreak

Variable Before COVID-19 After COVID-19 p-value
No. of patients 10 10
DKA (mild:moderate:severe) 4 (2:2:0) 6 (3:2:1) 0.317
Age (yr) 12.0 (4.0–17.0) 11.5 (3.90–17.0) 0.439
Sex, male:female 1:9 6:4 0.414
HbA1c (%) 11.15 (7.40–14.70) 13.60 (11.70–16.00) 0.036a)

Glucose (mg/dL) 300 (176–608) 371 (116–915) 0.203
pH 7.40 (7.06–7.44) 7.25 (6.83–7.45) 0.333
Bicarbonate (mmol/L) 19.50 (5–26) 10.50 (2–25) 0.221

Values are presented as number only or median (range).
HbA1c, hemoglobin A1c; T1DM, type 1 diabetes mellitus; COVID-19, coronavirus disease 2019; DKA, diabetic ketoacidosis.
a)p<0.05.

DKA severity, three patients had mild disease, two had moderate 
disease, one patient had severe disease, and three patients required 
PICU care (Fig. 2). 

HbA1c levels of newly diagnosed T1DM patients were signifi-
cantly higher in patients hospitalized after the COVID-19 out-
break than in those hospitalized before the outbreak (before, 
11.15% vs. after, 13.60%; p = 0.036) (Table 2). Moreover, random 
serum glucose levels were higher in patients with T1DM after 
COVID-19 (before, 300 mg/dL vs. after, 371 mg/dL; p = 0.203). 
The levels of pH and bicarbonate were lower after COVID-19, but 
not statistically significant (pH: before, 7.40 vs. after, 7.25, 
p = 0.333; bicarbonate: before, 19.50 mmol/L vs. after, 10.50 
mmol/L, p = 0.221).  

Discussion 

In this study, we detected a significant increase in HbA1c levels in 
children with T1DM when social distancing was being imple-
mented due to the COVID-19 outbreak in the Daegu-Gyeongbuk 
area. Moreover, there were increases in the total number of patients 
with newly diagnosed T1DM, HbA1c levels, DKA incidence, and 
DKA severity after the COVID-19 outbreak compared to those 
before the outbreak. In particular, the number of patients in the pu-
bertal group was higher than that in the prepubertal group, and the 
HbA1c levels, DKA frequency, and severity were also higher. 

It is well known that natural disasters such as hurricanes and 
earthquakes have a significant impact on DM management [14-
17]. In a study examining glucose control in patients with DM in 
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connection with the Great East Japan Earthquake Disaster, HbA1c 
levels did not increase significantly by actively controlling the 
drugs through regular outpatient visits [18]. However, the effects 
of the COVID-19 pandemic on glycemic control in patients with 
DM and patient management guidelines are not well established. 
In India, a total lockdown was implemented for 21 days, from 
March 24, 2020, to prevent the spread of COVID-19; a systematic 
study revealed that blood sugar levels and DM-related complica-
tions were increased during this period [19]. The present study 
also demonstrated a significant increase in HbA1c levels in chil-
dren with T1DM after the outbreak. Therefore, we suggest a possi-
ble explanation for this phenomenon. Wang et al. [20] reported a 
decrease in physical activity during the COVID-19 outbreak in 
students due to limitations in daily life. It has already been report-
ed that students are less physically active, have more screen time, 
and display irregular sleeping patterns when they are not attend-
ing school, such as during weekends and breaks [21,22]. As such, 
there were restrictions on daily life, including school attendance, 
as observed in this study, which led to a decrease in physical activi-
ty and changes in lifestyle habits. In fact, patients and their guard-
ians at the outpatient clinic cited irregular lifestyle habits as the 
cause of the increase in blood sugar levels. Moreover, there were 
no significant changes in BMI, suggesting that the increase in 
blood sugar level was due to irregular lifestyle changes rather than 
increased food intake. MacMillan et al. [23] reported that these 
lifestyle changes have a detrimental impact on blood sugar con-
trol. In addition, Nansel et al. [24] reported that dietary control, 
such as intake of foods with high fiber and low glycemic index and 
carbohydrate-containing foods improves glycemic control, sug-
gesting that irregular eating habits due to lifestyle changes cause 
an increase in blood sugar levels. Furthermore, irregular eating 
habits may interfere with regular insulin injections. Verma et al. 
[25] reported that COVID-19 lockdown resulted in an increase 
in blood sugar levels in patients with T1DM because of the diffi-
culty in prescribing blood sugar measuring devices and insulin in-
jections. In this study, there were no cases in which children could 
not receive insulin treatment due to the unavailability of insulin 
shots. However, this may be because the insulin dose was not 
properly controlled by checking blood sugar levels due to irregu-
lar lifestyles. 

In this study regarding the frequency and severity of DKA in 
newly diagnosed patients, the HbA1c levels and DKA severity in-
creased after COVID-19. The frequency and severity of DKA in-
creased compared to the previous age-matched patients. In a study 
conducted by Rabbone et al. [26] in 53 clinics in Italy, it was ob-
served that the proportion of newly diagnosed T1DM patients 
with severe DKA significantly increased from 44.3% in 2020 to 

36.1% in 2019 (p = 0.030). A German study conducted by Kam-
rath et al. [27] also showed that the rates of DKA and severe DKA 
were higher during the COVID-19 outbreak. In the case of pa-
tients with newly diagnosed DM in this study, even when symp-
toms such as polyurea and polyphagia occurred, because of con-
cerns about infection when visiting a medical institution or when 
going outside, the patients did not visit the hospital until the dis-
ease progressed and the symptoms were severe enough to cause 
problems in their daily life, such as dyspnea and altered mental sta-
tus. Moreover, we analyzed the cause of the increased DKA severi-
ty before and after the COVID-19 outbreak. In Korea, schools 
conduct health checkups for all students in the spring, among 
which, urine analysis is conducted for the 1st and 4th grades of ele-
mentary school, the 1st grades of middle school, and the 1st grades 
of high school [28]. Due to the COVID-19 outbreak in the Dae-
gu-Gyeongbuk area, there were daily life restrictions and delays in 
school attendance and admissions. During that time, students were 
unable to attend schools for a considerable period of time to pre-
vent infection during the COVID-19 pandemic; hence, they were 
unable to undergo health checkups, as this period fell from March 
to April, which marks the beginning of a new school year in Korea. 
Furthermore, 1.4% of the students had high blood sugar levels ac-
cording to the 2019 Student Health Examination Sample Statistics 
[28]. As such, most of the patients with newly diagnosed DM who 
have no symptoms or show mild symptoms are identified during 
school checkups and are asked to visit the hospital. In this study, 
health checkups in school were not possible during the 
COVID-19 outbreak. In the control group before the COVID-19 
outbreak, two out of 10 patients were referred for hospital treat-
ment due to abnormal findings in the screening test and were diag-
nosed with T1DM when symptoms were mild. School screening 
is useful for detecting type 2 DM with relatively mild symptoms 
and a long latent period of asymptomatic progression. However, it 
is meaningful because it can be detected through school examina-
tions in the early stage of type 1 DM, when symptoms are not se-
vere. This COVID-19-induced lockdown led to the omission of 
screening, and the symptoms were recognized only after the onset 
of severe DKA. 

If symptoms of DM occur in both newly diagnosed patients and 
previously diagnosed patients, it is important to visit a hospital and 
check the progress before the symptoms worsen. Regular glucose 
monitoring and insulin medication are important for glycemic 
control in pediatric T1DM patients after the acute symptoms have 
improved. For this, it is important to check the progress of periodic 
outpatient visits [29]. In an Italian study conducted by Tornese et 
al. [30], there were cases of good glycemic control in patients with 
T1DM through continuous glucose monitoring (CGM) and insu-
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lin pump along with physical activity and diet control through tele-
medicine. This study is limited by the lack of statistical data on the 
reasons for poor blood glucose control. Specifically, there were no 
studies on the activity, total intake, and insulin dose of the patients. 
The daily insulin dose, number of daily blood sugar test checks, 
and rate of CGM application were not investigated. Further re-
search is needed, and more careful patient observation is required 
while following general DM guidelines during the COVID-19 epi-
demic. This includes checking the readings of blood sugar and in-
sulin doses through frequent and regular follow-up and monitoring 
of physical activity and diet. 

This retrospective chart review was conducted at a single cen-
ter. When searching for an age-matched control group for newly 
diagnosed T1DM patients in the COVID-19 period, patients 
who visited the hospital in the closest season as possible were se-
lected, but it was difficult to completely match and analyze pa-
tients by season by performing a single-center study with small 
sample size. Further multicenter analysis with a larger number of 
patients will be needed to identify factors in addition to 
COVID-19 that may have an influence, such as seasonality. Gen-
der was also considered, but it was difficult to match because of 
the small number of patients. One more limitation is the lack of 
data on patients who did not visit the hospital within the study 
period. However, as the data were collected from a region with a 
severe COVID-19 outbreak, we believe that this study will be 
helpful in examining the incidence rate, symptom severity, and 
changes in the prevalence rate and degree of glycemic control of 
DM in children and adolescents. 

In conclusion, this study reports the incidence of increased 
blood sugar levels and newly diagnosed cases of T1DM in children 
with severe DKA due to the COVID-19 situation in the Dae-
gu-Gyeongbuk area. In the future, a large-scale, long-term fol-
low-up study and active blood sugar management in patients with 
T1DM are required during the COVID-19 pandemic. 
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Introduction 

Cavernous hemangiomas are the most common benign tumors of 
the liver [1,2]. Mostly, imaging studies are sufficient for a definite 
diagnosis of typical cavernous hemangioma, and this lesion does 
not require surgical resection [1,2]. Infrequently, cavernous 
hemangiomas showing atypical imaging features are confused with 
other malignant hepatic tumors, which will subsequently require 
unnecessary surgery [3,4]. Cavernous hemangiomas containing 
fluid and multiple septa are rare. To our knowledge, there have 
been a few case reports on the imaging features of a multilocular 
cystic hemangioma of the liver [5-8]. In our case report, we pres-
ent atypical imaging features of a multilocular cystic cavernous 
hemangioma with pathologic correlation. 

Multilocular cystic hemangioma of the liver mimicking 
mucinous cystic neoplasm: a case report
Nam Kyung Lee1, Suk Kim1, Seung Baek Hong1, So Jeong Lee2, Hyung Il Seo3

1 Department of Radiology, Biomedical Research Institute and Pusan National University Hospital, Pusan National University School of 
Medicine, Busan, Korea 

2 Department of Pathology, Biomedical Research Institute and Pusan National University Hospital, Pusan National University School of 
Medicine, Busan, Korea 

3 Department of Surgery, Biomedical Research Institute and Pusan National University Hospital, Pusan National University School of 
Medicine, Busan, Korea 

Hepatic hemangiomas infrequently exhibit atypical imaging features, which may cause diagnostic confusion with hepatic malignan-
cies and lead to unnecessary surgery. We report a rare case of multilocular cystic hemangioma of the liver mimicking a mucinous cys-
tic neoplasm of the liver in a 48-year-old female, focusing on computed tomography and magnetic resonance imaging features and 
their differential diagnosis. 

Keywords: Cavernous hemangioma; Liver neoplasms; Magnetic resonance imaging; Multidetector computed tomography  

Case report
eISSN 2799-8010
J Yeungnam Med Sci 2022;39(1):53-57
https://doi.org/10.12701/yujm.2021.00969

Case 

Ethical statements: This retrospective study was approved 
by the Institutional Review Board (IRB) of Pusan National 
University Hospital (IRB No: 2012-012-097), and the re-
quirement for informed consent from the patient was waived 
by the IRB. 

A 48-year-old female presented with lower abdominal pain and 
menorrhagia, and multiple uterine myomas were detected during a 
transvaginal ultrasound examination. She underwent contrast-en-
hanced abdominal computed tomography (CT) in the obstetrics 
and gynecology department for a preoperative examination of 
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uterine myomas. On a CT scan, a hepatic tumor was incidentally 
found. CT scan revealed an approximately 14-cm multiseptated 
cystic mass containing some enhancing irregular septa in the 
right lobe of the liver (Fig. 1). For a detailed investigation of the 
hepatic tumor, gadoxetic acid-enhanced magnetic resonance im-
aging (MRI) of the liver was performed, which also revealed a 
huge multiseptated cystic mass with T1-hypointensity and 
T2-hyperintensity, identical to that of the fluid. Some hemor-
rhagic locules showing T1-hyperintensity and T2-hypointensity 
were noted (Fig. 2A, 2B). Enhancement of the irregular septa 
within the tumor was observed, but no solid enhancing nodules 
were detected (Fig. 2C). She did not complain of any symptoms 
related to the hepatic tumor. Laboratory tests, including liver 
function tests and tumor markers such as cancer antigen (CA) 

125, carcinoembryonic antigen, alpha-fetoprotein, and CA 19-9 
were unremarkable. No metastasis was found on the chest or ab-
dominal CT. 

Based on these imaging features, we considered the possibility 
of a mucinous cystic neoplasm (MCN) of the liver. Under high 
suspicion of hepatic MCN and consideration of large tumor size, 
the surgeon decided to perform immediate surgery without cyto-
logic aspiration or biopsy. Bisectionectomy of the liver (resection 
of Couinaud segments 5 and 6) was performed. Histological ex-
amination of the resected tumor specimen revealed a well-de-
fined multiseptated cystic mass in the liver, containing fluid, ne-
crosis, and hemorrhage (Fig. 3A). Microscopic findings showed a 
multilocular cystic mass composed of variable-sized cystic spaces 
(Fig. 3B) and a cystic wall lined by flattened or cuboidal endothe-

B DA C

Fig. 1. Computed tomography (CT) findings of a multilocular cystic hemangioma of the liver in a 48-year-old female. Contrast-enhanced 
dynamic-phase abdominal CT scans show a huge septated cystic mass in the right lobe of the liver. (A) Nonenhanced, (B) arterial phase, (C) 
portal venous phase, and (D) delayed phase. Enhancement of the septa within the mass (arrows) is noted.

BA C

Fig. 2. Magnetic resonance imaging findings of a multilocular cystic hemangioma of the liver in a 48-year-old female. (A) T1-weighted 
and (B) T2-weighted images show a multiseptated cystic mass containing variable signal intensity. Most locules present as T1-hypointen-
sity and T2-hyperintensity, identical to signal intensity of fluid. Some T1 hyperintense locules present as T2-hypointensity, suggesting 
subacute hemorrhage (arrowheads). (C) Contrast-enhanced fat-suppressed T1-weighted image shows septal enhancement (arrow).
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lial cells without cytologic atypia and supported by stroma (Fig. 
3C). On immunohistochemical staining, the endothelial cells 
were positive for vascular endothelial cell markers (ETS-related 
gene [ERG], CD34, and factor VIII), but negative for biliary en-
dothelial cell markers (cytokeratin 7 [CK 7] and CK 19) (Fig. 3D–
F). The final diagnosis was a multilocular cystic cavernous heman-
gioma. 

Discussion 

Vilgrain et al. [3] described less frequent atypical imaging patterns 
of liver hemangiomas, such as large heterogeneous giant hemangi-
omas, rapidly filling hemangiomas, calcified hemangiomas, hyalin-
ized hemangiomas, cystic or multilocular hemangiomas, hemangi-
omas with fluid-fluid levels, and pedunculated hemangiomas. Ac-
cording to Vilgrain et al. [3], our case may be categorized as cystic 
or multilocular hemangioma. 

To our knowledge, only four cases of multilocular cystic 
hemangioma of the liver along with their CT and/or MRI find-
ings, have been reported previously [5-8]. The size of the mass in 
the previous cases was approximately between 3.5 cm and 6 cm. 

The common imaging features were a well-defined multilocular 
cystic lesion showing hypoattenuation on CT and bright hyper-
intensity on T2-weighted MRI. It also showed a lobulated mar-
gin and some irregular septa. Three reports described the en-
hancing portion of the tumor, and among these, Cha et al. [8] 
performed dynamic-phase contrast-enhanced CT, which did not 
show globular enhancement seen in typical hemangiomas, but 
delayed gradual enhancement was noted in the central portion 
[5,6,8]. Another case did not show any enhancement on con-
trast-enhanced imaging [7]. Similar to previous cases, our case 
also showed a multilocular cystic lesion with bright T2 hyperin-
tensity, lobulated margins, and some irregular septa. However, 
the mass in our case was larger (about 14 cm) than those in pre-
viously reported cases, and there was no enhancing portion ex-
cept for the septa. 

Multilocular cystic hepatic lesions are commonly detected on 
CT and MRI; however, they are nonspecific and cause potential 
challenges for differential diagnosis [9,10]. MCN is a rare neo-
plasm of the liver. Complete resection is required because of its 
malignant potential. The MCN of the liver appears as a large, soli-
tary, multilocular cystic lesion with well-circumscribed margins 

B

D F
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Fig. 3. Histopathologic findings of a multilocular cystic hemangioma of the liver in a 48-year-old female. (A) The cut section of the gross 
specimen shows multiple cystic loculi separated by multiple septa. (B) Low-power magnification shows a multilocular cystic mass com-
posed of medium to small-sized cystic space (hematoxylin and eosin [H&E] stain, ×40). (C) High-power magnification shows the cystic 
wall lined by flattened or cuboidal endothelial cells without cytologic atypia and supported by fibrotic stroma (H&E stain, ×200). On 
immunohistochemical staining, the endothelial cells are positive for vascular endothelial cell markers such as (D) ETS-related gene (ERG), (E) 
CD34, and (F) factor VIII (immunohistochemical stain, x200 [D-F]), but negative for biliary epithelial cell markers such as cytokeratin 7 (CK 
7) and CK 19 (not shown).
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and internal septa. Enhancement is commonly observed along the 
walls and internal septa. Some enhancing solid portions may exist 
in mucinous cystadenocarcinomas. It has been reported exclusive-
ly in middle-aged female patients with ovarian-like stroma within 
the tumor [9,10]. Hepatocellular carcinoma (HCC) may lead to 
extensive necrosis or hemorrhage, which can manifest as an atypi-
cal multilocular cystic mass. Noticeably, even multilocular cystic 
HCC demonstrates mural nodules with arterial enhancement and 
delayed washout pattern or delayed capsular enhancement, which 
is indicative of typical HCC. Moreover, a hepatic mass in cirrhosis 
should first be considered HCC [9,10]. Multilocular cystic metas-
tasis can be caused by extensive necrosis of hepatic metastasis, es-
pecially from a neuroendocrine tumor, melanoma, or gastrointesti-
nal stromal tumor, or abundant mucin production from mucinous 
adenocarcinoma of the ovary or colorectum. Enhancing irregular 
septa or walls may present viable tumor cells within the cystic me-
tastasis. However, because these imaging findings are usually 
nonspecific compared with other multilocular cystic neoplasms, 
knowledge of their primary malignancy is the most important 
[9,10]. Non-neoplastic hepatic lesions include hepatic abscesses, 
echinococcal cysts, intrahepatic hematomas, and bilomas. He-
patic abscesses generally show characteristic imaging features, 
such as the cluster sign or double target sign, and are associated 
with febrile conditions. A typical echinococcal cyst appears as a 
mother cyst and peripheral daughter cysts, which are associated 
with endemic areas. Intrahepatic hematoma or biloma may be as-
sociated with trauma or iatrogenic injuries [9,10]. Therefore, in 
our case, considering the past history of no primary malignancy, 
trauma, or travel, and that the patient was asymptomatic and a 
middle-aged female, MCN of the liver was the most likely preop-
erative diagnosis. 

The pathogenesis of hemangioma multilocularity remains un-
known. According to previous literature, it may be caused by cystic 
degeneration secondary to thrombus formation, necrosis or hem-
orrhage, and scar formation within cavernous hemangioma [6,7]. 
Similar to previous reports, our imaging features are also correlated 
with macroscopic appearance, showing a multiseptated cystic le-
sion containing fluid, necrosis, and hemorrhage. In our case, sep-
ta showed delayed enhancement that might be a fibrous stroma 
rather than centripetal filling-in enhancement in typical heman-
gioma [8]. 

Multilocular cystic hemangiomas are extremely rare and difficult 
to differentiate from other cystic hepatic lesions. Therefore, it is 
important to be familiar with the fact that hemangiomas can rarely 
be seen as multilocular cystic hepatic lesions. If other differential 
diagnoses in multilocular cystic hepatic lesions are excluded, the 
possibility of atypical hemangioma is suspected, and preoperative 

biopsy can be performed to avoid unnecessary extended hepatic 
resection. 

Notes

Conflicts of interest 
No potential conflicts of interest relevant to this article were report-
ed. 

Funding 
This work was supported by clinical research grant from Pusan Na-
tional University Hospital in 2020. 

Author contributions 
Conceptualization, Project administration: SK, NKL; Data cura-
tion, Formal analysis: SBH, SJL, HIS; Funding acquisition: NKL; 
Writing-original draft: NKL; Writing-review & editing: SK, NKL.

ORCID 
Nam Kyung Lee, https://orcid.org/0000-0003-1972-2719 
Suk Kim, https://orcid.org/0000-0003-3268-1763 
Seung Baek Hong, https://orcid.org/0000-0002-1731-0430 
So Jeong Lee, https://orcid.org/0000-0002-6465-9811 
Hyung Il Seo, https://orcid.org/0000-0002-4132-7662 

References 

1. Caseiro-Alves F, Brito J, Araujo AE, Belo-Soares P, Rodrigues H, 
Cipriano A, et al. Liver haemangioma: common and uncom-
mon findings and how to improve the differential diagnosis. Eur 
Radiol 2007;17:1544–54. 

2. Klotz T, Montoriol PF, Da Ines D, Petitcolin V, Joubert-Zakeyh 
J, Garcier JM. Hepatic haemangioma: common and uncom-
mon imaging features. Diagn Interv Imaging 2013;94:849–59.  

3. Vilgrain V, Boulos L, Vullierme MP, Denys A, Terris B, Menu Y. 
Imaging of atypical hemangiomas of the liver with pathologic 
correlation. Radiographics 2000;20:379–97. 

4. Jang HJ, Kim TK, Lim HK, Park SJ, Sim JS, Kim HY, et al. He-
patic hemangioma: atypical appearances on CT, MR imaging, 
and sonography. AJR Am J Roentgenol 2003;180:135–41. 

5. Hihara T, Araki T, Katou K, Odashima H, Ounishi H, Kachi K, 
et al. Cystic cavernous hemangioma of the liver. Gastrointest 
Radiol 1990;15:112–4. 

6. Hussain MZ, Ohtomo K, Hihara T, Uchiyama G, Ainoda T, Ya-
mamoto M, et al. Multilocular cystic hemangioma: CT and MR 
appearance. Radiat Med 1992;10:206–9. 

7. Nakachi A, Shiraishi M, Shimoji H, Tomori T, Oshiro T, Muto 

https://doi.org/10.12701/yujm.2021.0096956

Lee et al.  Hepatic multilocular cystic hemangioma

https://doi.org/10.1007/s00330-006-0503-z
https://doi.org/10.1007/s00330-006-0503-z
https://doi.org/10.1007/s00330-006-0503-z
https://doi.org/10.1007/s00330-006-0503-z
https://doi.org/10.1016/j.diii.2013.04.008
https://doi.org/10.1016/j.diii.2013.04.008
https://doi.org/10.1016/j.diii.2013.04.008
https://doi.org/10.1148/radiographics.20.2.g00mc01379
https://doi.org/10.1148/radiographics.20.2.g00mc01379
https://doi.org/10.1148/radiographics.20.2.g00mc01379
https://doi.org/10.2214/ajr.180.1.1800135
https://doi.org/10.1007/bf01888751
https://doi.org/10.1007/bf01888751
https://doi.org/10.1007/bf01888751
https://www.ncbi.nlm.nih.gov/pubmed/1438928
https://www.ncbi.nlm.nih.gov/pubmed/1438928
https://www.ncbi.nlm.nih.gov/pubmed/1438928
https://www.ncbi.nlm.nih.gov/pubmed/9716001


Y. Multicystic cavernous hemangioma of the liver: report of a 
case including diagnostic imaging and pathologic correlation. 
Radiat Med 1998;16:209–12. 

8. Cha EY, Kim KW, Choi YJ, Song JS, Cho KJ, Lee MG. Multi-
cystic cavernous haemangioma of the liver: ultrasonography, 
CT, MR appearances and pathological correlation. Br J Radiol 
2008;81:e37–9. 

9. Qian LJ, Zhu J, Zhuang ZG, Xia Q, Liu Q, Xu JR. Spectrum of 
multilocular cystic hepatic lesions: CT and MR imaging find-
ings with pathologic correlation. Radiographics 2013;33:1419–
33. 

10. Borhani AA, Wiant A, Heller MT. Cystic hepatic lesions: a re-
view and an algorithmic approach. AJR Am J Roentgenol 2014; 
203:1192–204. 

57https://doi.org/10.12701/yujm.2021.00969

J Yeungnam Med Sci 2022;39(1):53-57

https://www.ncbi.nlm.nih.gov/pubmed/9716001
https://www.ncbi.nlm.nih.gov/pubmed/9716001
https://www.ncbi.nlm.nih.gov/pubmed/9716001
https://doi.org/10.1259/bjr/36041107
https://doi.org/10.1259/bjr/36041107
https://doi.org/10.1259/bjr/36041107
https://doi.org/10.1259/bjr/36041107
https://doi.org/10.1148/rg.335125063
https://doi.org/10.1148/rg.335125063
https://doi.org/10.1148/rg.335125063
https://doi.org/10.1148/rg.335125063
https://doi.org/10.2214/ajr.13.12386
https://doi.org/10.2214/ajr.13.12386
https://doi.org/10.2214/ajr.13.12386


Introduction

Bipolar disorder is a chronic disease with elevation, depression, 
and recovery periods and is accompanied by psychotic symptoms 
during episodes of illness. The cerebellum is thought to play a role 
in the pathophysiology of bipolar disorder. It is located in the pos-
terior cranial fossa, behind the fourth ventricle, pons, and medulla 
oblongata. The tentorium, which is an extension of the dura mater, 
separates the cerebellum from the cerebrum. The cerebellum, 
which is the largest structure of the central nervous system after the 
cerebrum, has anatomically and physiologically different function-
al parts and consists of highly ordered neuronal units sharing the 
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Mega cisterna magna (MCM), one of the members of the Dandy-Walker complex, is a developmental malformation of the posterior 
fossa that is larger than 10 mm but morphologically does not affect the vermis and cerebellar hemispheres. Reports of psychiatric dis-
orders associated with this anomaly are rare. We present the case of a patient with MCM who presented with a psychotic manic at-
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same basic cerebellar microcircuit [1]. The cerebellum is responsi-
ble for coordinating movement, maintaining balance and posture, 
muscle tone, and motor learning. In addition, the cerebellum is 
linked to many brain areas related to cognition and behavior, such 
as the dorsolateral prefrontal cortex, medial frontal cortex, anterior 
cingulate, and posterior hypothalamus, particularly through the 
thalamus. It is thought that noradrenergic, serotonergic, and dopa-
minergic afferents from the nuclei in the brainstem may play a role 
in the regulation of sensory, procedural, linguistic, and emotional 
activities through cerebellar connections with limbic and cortical 
association areas. This information suggests that the cerebellum 
contributes significantly to mood regulation and that cerebellar 
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anomalies may be involved in the pathophysiology of mood disor-
ders [2]. 

Cisterna magna is the subarachnoid space located behind the 
medulla oblongata under the cerebellum. This space allows the ce-
rebrospinal fluid (CSF) to be transferred from the fourth ventricle 
to the foramina. Mega cisterna magna (MCM), which is a devel-
opmental malformation of the posterior fossa, is known for the cis-
terna magna being larger than 10 mm, morphologically normal 
vermis and cerebellar hemispheres, and no hydrocephalus [3,4]. 

MCM is observed in approximately 1% of postnatal brain imag-
es. The incidence of isolated MCM in the community is not clearly 
known, as it is asymptomatic. The coexistence of MCM and psy-
chiatric disorders is rare and possibly coincidental. However, the 
relationship between these two is striking when evaluated in terms 
of the effect of the cerebellum on psychiatric symptoms and mood 
regulation, and more studies are needed to reveal the causal rela-
tionship between them. 

This study aimed to present the case of a patient who presented 
with a manic episode of bipolar disorder associated with MCM, to 
review the relationship between the cerebellum and psychiatric 
symptoms, and to contribute to the literature. 

Case

Ethical statements: Ethical approval for the study was ob-
tained from the non-invasive ethics committee of Sakarya 
University Faculty of Medicine (No: 02.03.2021-E.14816).

A 28-year-old female, single housewife, university graduate, was 
brought with complaints of irritability, decreased sleep and appe-
tite, distraction, reference delusion, and agitation that started 10 
days before her hospitalization. The patient, who was referred to 
our service with a prediagnosis of psychotic attack by a psychiatry 
consultant doctor in the emergency department, with a haloperi-
dol injection, had reduced self-care, looked agitated, and was 
sleepy. The patient, who did not have a psychiatric history before, 
had a hypomania attack 2 years ago for 2 to 3 days with complaints 
of irritability, decreased sleep and appetite, decreased attention, 
and concentration. 

On mental state examination, the patient was conscious, orient-
ed to place-time-person, and was not willing to communicate, but 
could establish eye contact. The agitated patient’s affect was labile, 
and her mood was irritable. Her speech was reduced and fit for 
purpose, and her tone of voice was natural. She spoke defensively. 
The flow of thought and associations was accelerated. Her atten-
tion and concentration were reduced. The patient’s thought con-

tent had a reference delusion that people were texting her on televi-
sion. Her perception was not disordered. Near and distant memo-
ries were normal. Knowledge and intelligence were correlated with 
the education level. Abstract thinking was natural. Judgment and 
insight were reduced. Her psychomotor activity was increased. 
Neurological deficits were not observed during her neurological 
examination. There was no history of smoking, alcoholism, or oth-
er substance abuse. No significant pathological findings associated 
with the perinatal history were observed. The patient was born 
through vaginal delivery at term. She had no known disease or hos-
pitalization history during her infancy. Her psychomotor develop-
ment was normal. No family history of any neurological or psychi-
atric illness was found. For psychological assessment, the Minne-
sota Multiphasic Personality Inventory (MMPI) and intelligence 
quotient (IQ) tests were performed on the patient. The IQ test re-
sults were in the normal intelligence range. In the MMPI personali-
ty test, a psychopathological increase was not observed in the sub-
tests and the general test profile. 

In the first week after her admission to our service, while her an-
amnesis was taken, the patient had almost no speech and insom-
nia. On the clinical impression of the patient, elevated mood, in-
creased amount of speech and energy, distraction, thought flow, 
and acceleration in associations were observed. The patient was di-
agnosed with bipolar disorder manic episode. 

The hemogram and biochemical values were within normal lim-
its. Replacement therapy was initiated for low vitamin D levels. In 
cranial magnetic resonance imaging (MRI), a 2 cm wide MCM 
variation with the same intensity as the CSF in the T1A and T2A 
sequences was detected in the infravermian area, extending poste-
riorly between both cerebellar hemispheres (Fig. 1). 

The patient was started on quetiapine (100 mg), haloperidol 
(10 mg), and biperiden (2.5 mg) injection therapy. On the third 
day of hospitalization, 10 mg of olanzapine was added to the treat-
ment. The dose of olanzapine was gradually increased to 20 mg 
over 2 weeks. The doses of haloperidol and biperiden were ta-
pered. During the third week of the hospitalization, the patient’s 
psychotic symptoms regressed and 300 mg of lithium was added 
to the treatment for the ongoing mood symptoms. When the lithi-
um dose was gradually increased to 900 mg, the patient’s affective 
symptoms regressed, and the blood lithium level was measured as 
0.72 at the time of discharge. The patient, who was in a good clini-
cal condition and had no homicidal or suicidal thoughts, was dis-
charged.

Discussion

According to the Diagnostic and Statistical Manual of Mental Dis-
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orders, fifth edition (DSM-5) criteria, affective episodes lasting 
longer than 1 week (shorter if resulted in hospitalization) are diag-
nosed as manic episodes of bipolar mood disorder [5]. This case 
meets the bipolar disorder criteria in terms of symptom severity 
and duration according to the DSM-5 criteria. The patient did not 
have any known alcohol or psychoactive substance use. This was 
confirmed by toxicological analysis of the urine. Moreover, no 
anomaly was found in the vermis and cerebellar hemispheres on 
MRI, and no neurological deficits were detected. These findings 
are consistent with the diagnosis of MCM. When a search was 
conducted using the keywords ‘mega cisterna magna’ on Google 
Scholar and PubMed databases, it was found that this anomaly is 
associated with psychiatric disorder; Langarica and Peralta [6], 
Ferentinos et al. [7], Turan et al. [8], Kumar et al. [9], Karayılan 
and Erol [4], Kani et al. [10], Erzin [11], Balcioğlu et al. [12], and 
Öztürrk et al. [13]. Only two of these case reports were associated 
with manic episodes; Turan et al. [8] and Öztürrk et al. [13]. Previ-
ous case reports have mentioned that there may be a relationship 
between MCM and psychiatric symptoms. This relationship is 
more evident in malformations affecting the vermis and cerebellar 
hemispheres [14,15]. However, in proton magnetic resonance 
spectroscopy, it was observed that the levels of gamma-aminobu-
tyric acid (GABA) were decreased in the cerebellar tissue of pa-
tients diagnosed with unipolar and bipolar disorder. Another post-
mortem study showed that Purkinje cells were significantly re-
duced in the frontal lobe of the cerebellum in a patient with bipolar 
disorder. It has also been suggested that abnormal GABA proteins 
play an important role in the expression and migration of GABAer-
gic Purkinje cells during cerebellar development [16-18].

Although there is no cerebellar parenchymal anomaly that can 
be detected by imaging and neurological examination, postmor-

tem findings of MCM as a developmental anomaly have been in-
vestigated in cases such as stillbirth, but there is no postmortem 
neuropathological study of adult patients with MCM [19]. Al-
though this case cannot be evidence of a causal relationship alone, 
the relationship between the neuroanatomical location of the vari-
ation and mood regulation and psychiatric symptoms brings to 
mind an underlying etiology that may point out a causal relation-
ship. Therefore, further studies are needed to establish a causal re-
lationship between the effects of structural disorders, such as 
MCM, on cerebellar mechanisms and psychiatric disorders. These 
studies may be particularly valuable in guiding studies on the 
pathophysiology and treatment of mood and psychotic disorders.
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Introduction 

Gastric cancer is the fifth most common malignancy and the third 
leading cause of cancer-related mortality worldwide, even though 
rapid advances in treatment options have improved its prognosis 
[1]. Remarkable progress in tumor biology has led to the develop-
ment of new therapeutics that target critical aspects of oncogenic 
pathways or the immune system. However, the prognosis of pa-
tients treated with standard treatment for advanced gastric cancer 
remains poor [2]. Programmed cell death protein 1 (PD-1) is a 
cell surface receptor that plays a significant role in downregulating 
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the immune system and promoting self-tolerance by suppressing 
T-cell activity. Antibodies that block the interaction between PD-1 
and programmed death-ligand 1 (PD-L1) allow the immune sys-
tem to attack cancer cells. Anti-PD-1 and anti-PD-L1 antibodies 
have revolutionized the treatment of melanoma and non-small cell 
lung cancer (NSCLC) and are being evaluated in a broad range of 
other cancers, including gastric cancer. 

Tislelizumab (百泽安, Baize’an; BeiGene Ltd., Beijing, China) is 
a humanized monoclonal antibody (mAb) with high affinity and 
specificity for PD-1 that was engineered to minimize binding to 
Fc-γ receptor I (FcγRI) on macrophages to greatly reduce anti-
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body-dependent phagocytosis, a potential mechanism of T-cell 
clearance and resistance to anti-PD-1 therapy [3]. 

The use of immune checkpoint inhibitors (ICIs) in cancer ther-
apy is complicated by numerous mechanism-based toxicities, 
termed immune-related adverse events (irAEs), affecting dermato-
logical, gastrointestinal, hepatic, endocrine, and other systems. Ad-
renal insufficiency is an irAE and may manifest as nonspecific 
symptoms. Delay in diagnosis and inadequate care can lead to seri-
ous complications. Although it is necessary to elucidate the de-
tailed clinical features of this adverse event (AE) for early detec-
tion, the clinical features of anti-PD-1 therapy-induced adrenal in-
sufficiency remain poorly described. 

Two cases of adrenal insufficiency are described in this study 
that developed during chemotherapy plus anti-PD-1 mAb (tisleli-
zumab) therapy in patients with advanced gastric cancer in the 
clinical trial setting. 

Cases 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Kyungpook National Universi-
ty Chilgok Hospital (IRB No: 2019-05-021). Informed con-
sent was obtained from the patients. 

1. Case 1 
A 58-year-old male was diagnosed with clinical T4N3M1, stage IV 
Her-2 negative gastric adenocarcinoma, with portal vein tumor 
thrombosis. He underwent palliative chemotherapy with capecit-
abine (1,000 mg/m2 twice daily, D1–D14), oxaliplatin (130 mg/
m2, D1), and tislelizumab (200 mg/m2, D1) at 3-week intervals. 
He received palonosetron (0.25 mg) and dexamethasone (10 
mg), intravenously, before the infusion of oxaliplatin for the pre-
vention of emesis. The initial treatment was well tolerated, and fol-
low-up scans showed a partial response. He developed severe fa-
tigue, and his serum sodium level was 109 mmol/L (range, 135–
145 mmol/L) after six cycles of treatment. Further investigations 
revealed the following: random urinary sodium, 64 mmol/L; free 
T3, 0.39 pg/mL (range, 2.00–4.40 pg/mL); free T4, 0.15 ng/dL 
(range, 0.89–1.8 ng/ dL); and thyroid-stimulating hormone 
(TSH) 136.50 mIU/L (range, 0.3–4.0 mIU/L). The levels of anti-
thyroglobulin antibody and antithyroid peroxidase were 70.60 U/
mL (range, 0–60 U/mL) and 55.02 U/mL (range, 0–60 U/mL), 
respectively. Thyroid ultrasonography showed atrophic changes in 
both lobes of the thyroid gland. The random serum adrenocorti-
cotropic hormone (ACTH) level was 20.23 pg/mL (range, 0–60 
pg/mL), and a rapid ACTH test was conducted. Before the admin-

istration of 250 µg of synthetic ACTH (cosyntropin), serum corti-
sol was <0.5 µg/dL (range, 3.09–22.4 µg/dL). Postadministration 
values were 2.27 and 3.56 µg/dL, at 30 and 60 minutes, respectively. 
Magnetic resonance imaging (MRI) of the brain showed no abnor-
malities in the pituitary gland (Table 1). The patient was diagnosed 
with hypothyroidism and adrenal insufficiency. The patient re-
ceived levothyroxine (0.15 mg) per day and 10 mg of hydrocorti-
sone twice daily. His serum sodium level improved to 138 mmol/
L after 1 week of treatment, and the patient reported improvement 
in fatigue. Follow-up investigations were conducted after 6 weeks 
of treatment and revealed the following: free T3, 3.03 pg/mL; free 
T4, 1.41 ng/dL; TSH, 13.10 mIU/L; and random serum cortisol, 
14.77 µg/dL. Currently, the patient shows a near-complete re-
sponse to treatment with capecitabine and tislelizumab. Hypothy-
roidism and adrenal insufficiency are well controlled with levothy-
roxine (0.15 mg) per day and hydrocortisone twice daily (10 mg 
on awakening and 5 mg in the early evening). 

2. Case 2 
A 59-year-old man was diagnosed with clinical T3N2M1, stage IV 
Her-2 negative gastric adenocarcinoma, with multiple metastases 
to the left paraaortic lymph node and liver. He underwent six cy-
cles of palliative chemotherapy with capecitabine (1,000 mg/m2 
twice daily, D1–D14), oxaliplatin (130 mg/m2, D1), and tisleli-
zumab (200 mg/m2, D1) and seven cycles of capecitabine and tis-
lelizumab from December 2019 to September 2020, resulting in a 
partial response. He received palonosetron (0.25 mg) and dexa-
methasone (10 mg), intravenously, before the infusion of oxalipla-
tin for the prevention of emesis. 

He developed severe weakness and mild dizziness after 13 cycles 
of treatment. Further investigations revealed the following: serum 
sodium, 123 mmol/L; free T3, 4.44 pg/mL; free T4, 1.05 ng/dL; 
and TSH 8.28 mIU/L. Additional tests for antithyroid antibodies 
and thyroid ultrasonography were not performed. Random serum 
cortisol was found to be 0.79 µg/dL and serum ACTH was 51.90 
pg/mL (Table 1). The patient was diagnosed with subclinical hy-
pothyroidism and adrenal insufficiency. The patient was adminis-
tered levothyroxine (0.05 mg per day) and hydrocortisone (10 
mg) twice daily. His serum sodium level improved to 137 mmol/L 
after 1 week of treatment, and he reported improved condition and 
restarted treatment with capecitabine and tislelizumab. Follow-up 
investigations were conducted after 6 weeks of treatment and re-
vealed the following: serum sodium, 135 mmol/L; free T3, 4.62 
pg/mL; free T4, 1.46 ng/dL; TSH, 3.67 mIU/L; and random se-
rum cortisol 9.15 µg/dL. His disease progressed after 16 cycles of 
treatment. Currently, the patient receives second-line treatment 
with ramucirumab and paclitaxel. Hypothyroidism and adrenal in-
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Table 1. Summary of patient characteristics and clinical symptom, laboratory result, and imaging

Case Age (yr) 
/sex Diagnosis

Time of  
symptom  

onset
Presenting symptom Laboratory result Imaging result

1 58/M AGC with portal vein  
tumor thrombosis

Cycle 6 Severe fatigue Pretreatment free T3: 3.29 pg/mL

Pretreatment free T4: 1.43 ng/dL

Pretreatment TSH: 0.67 mIU/L

Serum sodium: 109 mmol/L

Random urinary sodium: 64 mmol/L

Free T3: 0.39 pg/mL

Free T4: 0.15 ng/dL

TSH: 136.50 mIU/L

Antithyroglobulin antibody: 70.60 U/mL

Antithyroid peroxidase: 55.02 U/mL

Rapid ACTH testa)  

Thyroid ultrasonography: atrophic 
changes in both lobes of the thy-
roid gland

Brain MRI: no abnormality in the pi-
tuitary gland

2 59/M AGC with multiple 
metastases to left 
paraaortic lymph 
node and liver

Cycle 13 Severe weakness and 
mild dizziness

Pretreatment free T3: 3.25 pg/mL
Pretreatment free T4: 1.12 ng/dL
Pretreatment TSH: 5.81 mIU/L
Serum sodium: 123 mmol/L
Free T3: 4.44 pg/mL
Free T4: 1.05 ng/dL
TSH: 8.28 mIU/L
Random serum cortisol: 0.79 µg/dL
Random serum ACTH: 51.90 pg/mL

M, male; AGC, advanced gastric cancer; TSH, thyroid-stimulating hormone; ACTH, adrenocorticotropic hormone; MRI, magnetic resonance imaging.
a)Serum cortisol is <0.5, 2.27, 3.56 µg/dL at 0, 30, 60 minutes, respectively; serum ACTH is 20.23 pg/mL at 0 minute.

sufficiency are well controlled with levothyroxine (0.05 mg) per 
day and hydrocortisone twice daily (10 mg on awakening and in 
the early evening). 

Discussion 

ICIs are now considered the standard of care for melanoma, NS-
CLC, and renal cancer. An increasing number of agents are avail-
able, and the list of indications is growing, including gastric cancer. 
Tislelizumab is a humanized IgG4 anti-PD-1 mAb that has been 
developed for the treatment of hematological malignancies and ad-
vanced solid tumors [4]. The low affinity of tislelizumab for FcγRI 
may result in improved anticancer efficacy. ICIs have been shown 
to cause a unique set of toxicities, irAEs, which are different from 
those previously reported for cytotoxic agents. ICIs may affect pe-
ripheral tolerance to autoantigens, resulting in autoantibody forma-
tion, which could be associated with irAEs in various organs.  
Endocrine AEs are the most common irAEs. The majority of 
irAEs are mild to moderate and self-limiting, but a few of them, in-
cluding adrenal insufficiency, can lead to potentially life-threaten-
ing events [5]. 

ICI-related adrenal insufficiency is a rare disease, and a systemat-

ic review reported that the incidence of adrenal insufficiency of any 
grade was 0.7%, and the incidence of grade 3 or higher was only 
0.2% [6]. However, recognition is important because it may be se-
vere or life-threatening. There is no clearly defined time frame for 
the development of adrenal insufficiency. It can develop in the first 
month of treatment, but some cases have been reported several 
years after treatment. In this study, adrenal insufficiency developed 
after six and 13 cycles of treatment in cases 1 and 2, respectively. 
The presentation of adrenal insufficiency may vary from asymp-
tomatic laboratory abnormalities to serious medical conditions 
[7]. Symptoms are also vague and nonspecific; fatigue, dizziness, 
and anorexia are frequent symptoms, and refractory hypotension 
and altered state of consciousness may present in severe cases. Hy-
ponatremia and hyperkalemia are frequently reported. Hyponatre-
mia is mediated by increased release of antidiuretic hormone 
(ADH), which results in water retention and a dilutional decrease 
in serum sodium levels [8]. The increased secretion of ADH is 
caused by cortisol deficiency; hence, cortisol deficiency results in 
the increased hypothalamic secretion of corticotropin-releasing 
hormone, an ADH secretagogue [9]. Increased ADH secretion is 
also attributed in part to the reduction in systemic blood pressure 
and cardiac output. In addition, cortisol directly suppresses ADH 
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secretion [10]. Differential diagnoses may include central (im-
mune-mediated hypophysitis with secondary adrenal insufficien-
cy, hypophyseal metastasis) and peripheral (adrenal metastasis, ad-
renal hemorrhage) potential causes, while infections, drugs, and in-
filtrative diseases should also be considered. Laboratory tests and 
imaging studies, including morning cortisol, ACTH, ACTH-stim-
ulation test, adrenal gland computed tomography, and hypophysis 
MRI, may be helpful for differential diagnosis. Management 
should include holding ICIs until a patient is stabilized, hydrocorti-
sone, and fluid resuscitation based on clinical severity. ICIs with 
appropriate hormone replacement can be continued. 

Some studies have suggested an association between irAEs and 
clinical benefits, but it has not yet been identified [11,12]. Hussaini 
et al. [13] reported a positive association between the develop-
ment of irAEs and objective response rate (ORR), progres-
sion-free survival, and overall survival (OS). They also reported 
that grade 3 or 4 irAEs were associated with better ORR but worse 
OS. In our case studies, both patients showed a partial response. 
One patient achieved a near-complete response, and the response 
has been sustained for over 11 months. Further studies are re-
quired to investigate the association between irAEs and the effica-
cy of ICIs and to improve the control of irAEs and the clinical prac-
tice of ICIs. 

This study presented two cases of adrenal insufficiency that de-
veloped during tislelizumab therapy in patients with advanced gas-
tric cancer. The guidelines of the American Society of Clinical On-
cology recommend testing for TSH and free T4 every 4 to 6 weeks 
as part of routine clinical monitoring or for case detection in symp-
tomatic patients, but regular monitoring for adrenal insufficiency is 
not recommended [14]. Therefore, increased awareness of ICI-re-
lated adrenal insufficiency is crucial for early detection and prompt 
management in patients treated with ICIs. 
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Introduction 

Sphingomonas paucimobilis is a gram-negative, nonfermenter, and 
community-acquired bacteria [1]. Sphingomonas spp. has been iso-
lated from seawater, river water, wastewater, mineral water, and wa-
ter-based hospital equipment [2]. Several hospital outbreaks of S. 
paucimobilis, mainly catheter-associated infections, have been report-
ed [3,4]. Although S. paucimobilis has low virulence, it may still cause 
meningitis and bacteremia. S. paucimobilis infection involving the 
central nervous system can manifest as meningitis and ventriculitis. 

Coinfection of Sphingomonas paucimobilis meningitis 
and Listeria monocytogenes bacteremia in an 
immunocompetent patient: a case report 
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This report describes a case of coinfection of Sphingomonas paucimobilis meningitis and Listeria monocytogenes bacteremia in a 
66-year-old immunocompetent female patient. The patient had undergone traditional procedures, including acupuncture, which pos-
sibly caused the coinfection. During treatment with susceptible antibiotics for bacterial meningitis, she developed hydrocephalus on 
the third day. Consequently, the patient recovered with a mild neurological deficit of grade 4 motor assessment in both upper and 
lower extremities at discharge. S. paucimobilis and L. monocytogenes are rare pathogens in developed countries, occurring only during 
environmental outbreaks. S. paucimobilis meningitis is rarely reported. Hence, the various presentations of S. paucimobilis meningitis 
and the antibiotic regimen for its treatment are hereby reported, in addition to a review of other similar reported cases. This case is a 
possible traditional procedure-related infection. Appropriate oversight and training should be emphasized regarding preventive mea-
sures of this kind of infection. A team approach with neurologists and neurosurgeons is imperative in treating patients with hydro-
cephalus-complicated meningitis. 

Keywords: Bacteremia; Coinfection; Listeria; Meningitis; Sphingomonas  

Case report
eISSN 2799-8010
J Yeungnam Med Sci 2022;39(1):67-71
https://doi.org/10.12701/yujm.2021.01074

Listeria monocytogenes is a gram-positive pathogenic bacterium 
found in soil and water [5]. Community-acquired infections gen-
erally occur during foodborne outbreaks [6]. Common L. monocy-
togenes infections have been reported as gastrointestinal tract infec-
tions, meningitis, and bacteremia [6,7]. Infections in neonates and 
the elderly have higher rates of mortality and morbidity [6,7]. 

This case report described the case of an immunocompetent 
host with S. paucimobilis meningitis and L. monocytogenes bactere-
mia.  
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Case 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of the Yeungnam University Hos-
pital (IRB No: 2020-01-018). Written informed consent was 
obtained for publication of this case report and accompanying 
images. 

A 66-year-old woman complained of fever, slight drowsiness, and 
neck stiffness for 5 days. The patient complained of no gastrointes-
tinal symptoms. Eight days before her admission, she had received 
acupuncture more than 100 times and moxibustion cupping on 
both sides of her posterior neck. She had no history of diabetes, hy-
pertension, or corticosteroid use. Thirteen months before this 
event, the patient had received her final adjuvant chemotherapy for 
breast cancer after mastectomy. One day before her admission, she 
had visited a nearby hospital, and the brain magnetic resonance 
imaging (MRI) findings were unremarkable and showed no men-
ingeal enhancement. The hospital referred her to a tertiary hospital 
for further evaluation of her neck stiffness as she had no Kernig or 
Brudzinski signs. There were few round thin bruise-like lesions 
from the previous cupping procedure without tenderness or swell-
ing on inspection. Her vital signs were as follows: blood pressure, 
160/100 mmHg; heart rate, 75 beats/min; respiratory rate, 20 
breaths/min; and body temperature, 39.1°C. Her initial Glasgow 
Coma Scale (GCS) score was 15, while her motor assessment re-
sult was grade 5. Her sensory assessment result was unremarkable. 
The initial cerebrospinal fluid (CSF) analysis results revealed a 
white blood cell (WBC) count of 429/μL (polymorphonucleo-
cytes [PMN], 62%), red blood cell count of 100/μL, glucose of 11 
mg/dL, adenosine deaminase of 19.7 IU/L, protein level of 369.51 
mg/dL, and an opening pressure of 100 mmHg. The fluid was yel-
lowish with a turbid nature. For culture, an uncentrifuged CSF sam-
ple was inoculated onto one blood agar plate (Komed Corp., Ltd., 
Seongnam, Korea), one chocolate agar plate (Komed Corp., Ltd.), 
and BBL Fluid thioglycollate medium (BD, Sparks, MD, USA). 

Identification and antimicrobial susceptibility tests were per-
formed using VITEK 2 (software version 08.01; bioMérieux, Mar-
cy-l'Étoile, France). The laboratory blood results were as follows: 
WBC of 11,520/μL, hemoglobin of 13 g/dL, high-sensitivity C-re-
active protein of 18.791 mg/dL, erythrocyte sedimentation rate of 
33 mm/hr, glucose of 174 mg/dL, and total protein of 6.08 g/L. 
For blood culture, each bottle of two blood culture media sets 
(BACT/ALERT SA & SN; bioMérieux) was inoculated with 10 to 
15 mL of blood. The identification process was performed using 
VITEK MS (bioMérieux). VITEK 2 was used for antimicrobial 

susceptibility tests for the blood culture. The patient was diagnosed 
with bacterial meningitis. She received antibiotic treatment with 
vancomycin and ceftazidime. Intravenous dexamethasone sodium 
phosphate (0.6 mg/kg/day every 6 hours) was given for 5 days. 

On her third hospitalization day (HD), her mental status deteri-
orated, and she was intubated. Subsequently, brain computed to-
mography (CT) showed signs consistent with hydrocephalus  
(Fig. 1), and an emergency external ventricular drainage (EVD) 
was inserted. On HD 5, the culture results of the initial CSF sam-
ple revealed S. paucimobilis, which was susceptible to cefotaxime 
(minimal inhibitory concentration [MIC] ≤ 1), ciprofloxacin 
(MIC = 0.5), ceftazidime (MIC = 8), and cefepime (MIC ≤ 1) but 
resistant to colistin (MIC ≥ 16). Two bottles of the initial blood 
culture results revealed L. monocytogenes susceptible to ampicillin 
(MIC ≤ 0.25) and vancomycin (MIC = 0.5) but resistant to cipro-
floxacin (MIC = 1) and oxacillin (MIC ≥ 4). The treatment was 
switched to ampicillin/sulbactam and ceftriaxone on the HD 6. 

The patient’s mental status and laboratory findings gradually im-
proved. On the 14th HD at 3:25 PM, the EVD was removed, as 
she responded to all verbal questions and directions (intact place, 
time, and person orientation, and her motor grade was 4), and she 
was transferred from the intensive care unit to a general ward. Two 
hours after EVD was removed, the patient exhibited a sudden de-
terioration of mental status (deep drowsiness) and presented with 
an enlarged left ventricle, which was seen on brain CT and re-
ceived a second EVD insertion. CSF analysis results were as fol-
lows: WBC count of 12/μL (PMN, 90%), red blood cell count of 
3,500/μL, glucose of 61 mg/dL, and protein level of 29.28 mg/dL. 
The fluid was pinkish. Later, the neurosurgery team inserted a ven-
triculoperitoneal (VP) shunt. On HD 28, her GCS score was 15; 
her motor assessment results were all grade 4; her Mini-Mental 
State Examination (MMSE) score was 11; her functional ambula-
tion categories (FAC) score was 2. She was transferred to a rehabil-
itation hospital on HD 91. About 5 months later, the patient’s sta-
tus improved to a GCS score of 15, motor grades 4, a FAC score of 
3.5, and an MMSE score of 21.  

Overall, the patient’s antibiotic regimen consisted of ceftriaxone 
(2 g every 12 hours) and vancomycin (1 g every 12 hours) for 6 
days, followed by switching to ampicillin/sulbactam (3 every 6 
hours) and ceftriaxone (2 g every 12 hours) for 21 days. Thus, her 
antibiotic treatment lasted for a total of 26 days. 

Discussion 

S. paucimobilis can be isolated from seawater, river water, inverte-
brates residing in water, and water distribution systems, including 
hospital environments [2]. This organism is often responsible for 
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catheter-associated infections and hospital outbreaks [3,4]. S. pauci-
mobilis infection usually occurs in severely ill patients, including im-
munocompromised patients, due to its low virulence. Most case re-
ports of S. paucimobilis infection presented with primary bacteremia 
and were often associated with catheter-associated infections 
[3,4,8]. Only a few cases of S. paucimobilis central nervous system 
infection have been reported (Table 1) [4,9-15]. When this patho-
gen infects the central nervous system and the adjacent tissue, the 
prognosis varies from baseline function recovery to severe disability 
and even death [9-11]. The treatment duration for meningitis 
caused by gram-negative bacteria has not been clearly defined [16]. 

Table 1 contains nine case reports of S. paucimobilis meningitis, 
including this case. Bacterial meningitis is challenging to diagnose 
due to its various clinical signs and symptoms [17]. Among these 
reports, some had normal radiological findings with atypical clini-
cal presentations of meningitis during the first clinical visit, like this 
case [13,15]. Four out of nine S. paucimobilis meningitis cases were 
complicated with hydrocephalus [4,10,13]. 

L. monocytogenes, a foodborne pathogen, is relatively common. 
More than 70% of listeriosis cases occur in patients with recognized 
underlying diseases, such as liver disease, cancer, and diabetes [18]. 

In the current case, the patient had no gastrointestinal symptoms. 
However, it must be noted that she had breast cancer, for which she 
had received the last adjuvant chemotherapy 13 months before. Her 
history of breast cancer and age of 66 years had thus increased her 
risk of listeriosis [18]. Furthermore, there are several cases of listeri-
osis that are linked to traditional procedures such as acupuncture 
[19]. Mixed infections in adult bacterial meningitis were reviewed 
by Chang et al. [20]. The authors analyzed 12 cases of CSF polymi-
crobial culture results. They concluded that mixed-infection adult 
bacterial meningitis was mainly of a nosocomial nature and associ-
ated with underlying conditions such as VP shunt. 

Two different pathogens were obtained in the CSF and blood 
from the initial evaluation in the presented patient. Given her past 
medical history, a coinfection with S. paucimobilis meningitis and 
L. monocytogenes bacteremia without gastrointestinal signs and 
symptoms suggested a possible procedure-related infection from 
the acupuncture and cupping after moxibustion. 

Xu et al. [19] reviewed 308 cases of acupuncture, moxibustion, 
and cupping that were associated with adverse events. One of the 
most common adverse events in these cases was infection. Tradi-
tional procedures, including acupuncture, are often performed by 

Fig. 1. Computed tomography images of the brain. (A) On hospitalization day (HD) 1, without enlarged ventricles; (B) on HD 3, with the 
enlarged ventricle; (C) on HD 10, with the enlarged left ventricle and emergency external ventricular drainage, inserted at right Kocher's 
point; (D) on HD 32, with the enlarged ventricle and emergency external ventricular drainage, inserted at left Kocher's point; (E) on HD 
45, with a normal ventricle size and ventriculoperitoneal (VP) shunt inserted at left Kocher’s point; and (F) 4 months after discharge, with 
normal-sized ventricles and VP shunt.
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unlicensed people without medical training. There are many open 
classes and YouTube videos teaching and promoting traditional 
procedures to the public that do not discuss the concepts of infec-
tious diseases or regulations issued by proper authorities. Public 
bath places equipped with cupping and moxibustion are ubiqui-
tous. Furthermore, in reviewing this case and other case reports of 
procedure-related infection, licensed medical practitioners are also 
responsible for procedure-related infections. The risk of infectious 
diseases in these settings should be emphasized through proper su-
pervision and education from qualified authorities. 

For patients like this, close observation is recommended to initi-
ate surgical treatment without delay. Constant neurological obser-
vation, prompt surgical responses, and a suitable antibiotic regi-
men are essential for treating S. paucimobilis meningitis complicat-
ed with hydrocephalus. 
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Enteritis cystica profunda with lipoma in the second 
portion of the duodenum: a case report 
Beom Jin Shim, Seung Keun Park, Hee Ug Park, Tae Young Park 
Division of Gastroenterology, Department of Internal Medicine, Maryknoll Medical Center, Busan, Korea 

Enteritis cystica profunda (ECP), a rare and benign condition, is defined as the displacement of the glandular epithelium into the sub-
mucosa and more profound layers of the small intestinal wall leading to the formation of mucin-filled cystic spaces. ECP frequently 
occurs in the ileum or jejunum and is associated with diseases such as Crohn disease and Peutz-Jeghers syndrome. ECP also develops 
in the absence of known pathology. ECP in the duodenum is very rare and mostly occurs without associated conditions. In this report, 
we present a rare case of ECP without an associated disease, in the second portion of the duodenum distal to the ampulla of Vater 
and coexisting with lipoma within the polypoid lesion. 

Keywords: Duodenum; Enteritis cystica profunda; Lipoma

Introduction 

Enteritis cystica profunda (ECP), a rare and nonneoplastic condi-
tion, is defined as the displacement of the glandular epithelium 
into the submucosa or more profound layers of the small intestinal 
wall and characterized by mucin-filled cystic spaces [1]. ECP oc-
curs mainly in the ileum or jejunum and is related to diseases such 
as Crohn disease and Peutz-Jeghers syndrome [2-14]. ECP also 
develops without associated conditions [15-20]. ECP in the duo-
denum is rare and mostly occurs without an associated pathologi-
cal condition, unlike ECP in the ileum or jejunum [15-18]. So far, 
there have been only six reports on ECP in Korea [2,3,15-18]. One 
report described a case of ECP coexisting with lipoma in the duo-
denal bulb [18]. In the foreign literature, ECP cases are  also rare, 
and only one case of ECP coexisting with lipoma in the ileum has 
been reported [4-12,19]. The authors detected an approximately 
3.5 × 1.5 × 1.0 cm elongated polyp in the second portion of the du-
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odenum distal to the ampulla of Vater (AOV), through esophago-
gastroduodenoscopy, in a patient without an underlying disease. 
The polyp was removed using endoscopic snare polypectomy. 
Histopathological examination confirmed the polyp as an ECP 
with lipoma. Therefore, the authors report this along with the liter-
ature review because this is a rare case in which ECP coexists with 
lipoma, without an associated condition, in the second portion of 
the duodenum, which is different from the previously reported 
case [18] with lipoma in the duodenal bulb. 
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A 78-year-old female without any underlying disease or symptoms 
underwent esophagogastroduodenoscopy during a health exam-
ination. Esophagogastroduodenoscopy revealed an elongated pol-
ypoid lesion (3.5 × 1.5 × 1.0 cm) with erosions (Fig. 1). The polyp 
was in the second portion of the duodenum, distal to the AOV. On 
gross examination, the lower part of the polyp was presumed to be 
a lipoma, and the upper part to be Brunner gland hyperplasia. Bi-
opsy using cold forceps demonstrated chronic duodenitis with gas-
tric metaplasia. Therefore, she was hospitalized for further exam-
ination and polypectomy. There was no history of Crohn disease 
or Peutz-Jeghers syndrome. Vital signs were as follows: blood pres-
sure, 100/70 mmHg; pulse rate, 72 beats/min; respiration rate, 18 
breaths/min; and body temperature, 36.7°C. She had normal con-
sciousness and a healthy appearance. Physical examination re-
vealed normal conjunctivae, anicteric sclerae, and no other abnor-
mal findings were observed. Heart sounds, bowel sounds, and 
chest auscultation were normal. There was no tenderness or palpa-
ble mass on the neck, abdomen, or other lymph nodes. There were 
no noted findings on limb or neurological examination. In the pe-
ripheral blood test, the white blood cell count was 5,800/mm3, he-
moglobin was 14.2 g/dL, and platelet count was 279,000/mm3. 
The results of blood chemistry were as follows: aspartate amino-
transferase/alanine aminotransferase, 42/31 IU/L; alkaline phos-
phatase, 83 IU/L; total protein, 7.6 g/dL; albumin, 4.8 g/dL; total 
bilirubin, 0.55 mg/dL; amylase, 63 U/L; lipase, 26 U/L; blood 
urea nitrogen, 20.5 mg/dL; and creatinine, 0.7 mg/dL. The elec-
trolyte values were as follows: sodium, 141 mM/dL; potassium, 
4.4 mM/dL; and chloride, 103 mM/dL. The results of the immu-
noassay test were negative for hepatitis B surface antigen, negative 

for hepatitis B surface antibody, negative for hepatitis C virus anti-
body, and serum tumor markers were: alpha-fetoprotein, 3.69 ng/
mL; carcinoembryonic antigen, 1.70 ng/mL; and carbohydrate anti-
gen 19-9, 13.98 U/mL. An axial computed tomography image 
showed focal fat within the duodenum, indicating a lipoma (Fig. 2). 
Endoscopic snare polypectomy was performed (Figs. 3, 4). Histol-
ogy confirmed the diagnosis of ECP with a lipoma. Cystically dilat-
ed mucosal glands were seen in the submucosa, in which mature 
adipocytes deposit to produce like mass (Fig. 5). The main com-
ponent of the polyp was lipoma; therefore, it was presumed that 
ECP occurred within the lipoma. 

Discussion 

Cystica profunda (CP) is a rare condition, defined as the displace-
ment of the glandular epithelium into the submucosa or more 
profound layers of the gastrointestinal wall, characterized by the 
formation of benign mucin cysts [1]. When the condition occurs 
in the colon, it may be termed colitis CP, in the stomach, gastritis 
CP, and in the small intestine, ECP [1]. The most common type 
is colitis CP, followed by ECP and gastritis CP [1,4]. ECP devel-
ops most frequently in the ileum or jejunum with associated dis-
eases [2-14,19]. However, ECP in the duodenum is the least com-
mon and is mostly without causative conditions [15-18]. In Ko-
rea, six cases of ECP have been reported [2,3,15-18]. Four cases 
[15-18] occurred in the duodenum without any associated condi-
tion, and the others [2,3] in the ileum or jejunum with Peu-
tz-Jeghers syndrome. One of the four cases demonstrated ECP 
with lipomas in the duodenal bulb [18]. In the literature of other 

Fig. 1. Esophagogastroduodenoscopy findings. The elongated 
polyp is in the second portion of the duodenum distal to the 
ampulla of Vater and covered with normal surrounding mucosa. 
There are erosions (arrows) on the head of the polyp.

Fig. 2. Abdominal computed tomography (CT) findings. Axial CT 
image shows a focal fat-density mass (arrow) in the second por-
tion of the duodenum, which indicates lipoma.
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countries, only one case demonstrating ECP with lipoma in a pol-
ypoid lesion that was found on the leading edge of ileocolic intus-
susception has been reported [19]. It is rare to find ECP in the du-
odenum without an associated condition and coexisting with li-
poma. In the literature of Korea and other countries, this is the 
third case of lipoma, but in the second portion of the duodenum 
distal to the AOV, unlike the others in the duodenal bulb or ileum 
[18,19]. 

The etiology of CP remains unclear. However, because CP 
mostly coexists with a specific condition, the condition is pre-
sumed to be the etiology [1]. Some common etiologies of CP in-
clude inflammatory bowel disease, Peutz-Jeghers syndrome, pro-
lapse, severe infection, ischemia, and trauma [1]. CP is also found 
in therapeutically irradiated tissues along with surgical anastomosis 
site and rarely occurs without an etiology [1]. ECP generally devel-
ops with Crohn disease and Peutz-Jeghers syndrome, rarely with 

Fig. 3. Endoscopic polypectomy. The polyp is captured by a 
hemoclip and detachable snare and then resected by the snare.

Fig. 4. Gross findings. The polyp measures about 3.5×1.5×1.0 
cm.

Fig. 5. Histological findings. The coexistence of cystically dilated 
mucosal glands and mature adipocytes is present in the submucosa 
(hematoxylin and eosin stain, ×40).

conditions such as hamartoma, trauma, and primary eosinophilic 
enteritis, and sometimes without any underlying condition [2-20]. 
These pathological conditions result in a persistent chronic injury, 
that, through ulceration and repair, leads to entrapment of glands 
deep in the intestinal wall [1]. The mechanisms of misplacement 
may include herniation, implantation after ulceration, mucosal mi-
crodiverticula, and reepithelialization of fistulae, and entrapped 
glands in the intestinal wall can reach the subserosa [1]. Glands en-
trapped in the intestinal wall commonly undergo dilatation and 
mucin-filled cystic changes and often have a loss of epithelium due 
to pressure atrophy [1]. Acellular mucin pools are then left behind 
and may show calcium deposition or even ossification [1]. This 
case did not have any associated diseases or lipomas. Based on the 
etiology, mechanism, and histological results, it is presumed that 
the lipoma had occurred and underwent persistent chronic injury, 
leading to the development of ECP. 

The cytologic features of the glands in CP are usually bland, and 
the benign characteristics of CP include the presence of hemosid-
erin, foreign body giant cells, lack of cytologic atypia, lack of des-
moplasia, presence of lamina propria, rounded contours of the epi-
thelial border, and a rim of a single layer of cells along the edge of 
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the mucin pool [1]. In this case, cystically dilated mucosal glands 
were seen in the submucosa, with deposits of mature adipocytes to 
produce a mass. The epithelium of the ECP is composed of a mu-
cinous columnar epithelium. In addition, atypical epithelial cells or 
malignant cells are not seen in ECP. It is not difficult to histologi-
cally distinguish ECP from malignancy. To date, it is a predomi-
nant view that CP is not a precancerous lesion [1]. 

CP is detected in the form of a polypoid lesion, through esoph-
agogastroduodenoscopy, gastrointestinal series, endoscopic ultra-
sound, computed tomography, or magnetic resonance imaging, 
and can be diagnosed in an excised specimen by surgical operation 
or endoscopic polypectomy [15]. In this case, an elongated polyp-
oid lesion that was covered with normal surrounding mucosa and 
erosions on the head was observed endoscopically in the second 
portion of the duodenum distal to the AOV. When pressed by bi-
opsy forceps, it sank smoothly, showing a positive pillow sign. 
Therefore, it was presumed to be a lipoma with Brunner gland hy-
perplasia. After endoscopic snare polypectomy, ECP with lipomas 
was confirmed by histology. 

Patients may be asymptomatic or may present with signs or 
symptoms of the associated condition or ECP, such as abdominal 
pain, dyspepsia, diarrhea, bleeding, obstruction, and intussuscep-
tion [9]. ECP itself does not require specific treatment; however, 
surgical resection or endoscopic polypectomy can sometimes be 
performed to resolve the symptoms or to exclude malignant tu-
mors [15]. In this case, the patient had no symptoms or signs. To 
rule out malignancy, the lesion was removed using endoscopic pol-
ypectomy. 

The authors report a rare case of ECP in a healthy patient with-
out any particular underlying disease who had a polypoid lesion in 
the second portion of the duodenum, distal to the AOV, which was 
suspected to be simple lipoma at first but was histopathologically 
diagnosed as ECP within lipoma through endoscopic snare polyp-
ectomy. 
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Introduction 

Arterioenteric fistulas are uncommon but life-threatening emer-
gencies that require immediate intervention. They connect large 
arteries and the gastrointestinal tract and can be categorized into 
primary and secondary forms. Primary arterioenteric fistulas are 
extremely rare with an incidence of approximately 0.07% in the 
general population, as revealed by a large autopsy series [1]. Sur-
gery is the standard treatment for arterioenteric fistulas. However, 
in emergencies, endovascular treatments such as stent graft exclu-
sion can be applied. In the current report, we present the case of a 
patient with a primary arterioenteric fistula between the left exter-

nal iliac artery and sigmoid colon caused by radiotherapy, which 
was managed successfully with endovascular treatment using a 
stent graft. 

Case 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Pusan National University 
Yangsan Hospital (IRB No: 05-2021-071) in accordance with 
the Declaration of Helsinki, and the requirement for informed 
consent from the patient was waived by the IRB. 
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Fistulas between the arteries and the gastrointestinal tract are rare but can be fatal. We present a case of an ilioenteric fistula be-
tween the left external iliac artery and sigmoid colon caused by radiotherapy for cervical cancer, which was treated with endovascular 
management using a stent graft. A 38-year-old woman underwent concurrent chemoradiotherapy for cervical cancer recurrence. Ap-
proximately 9 months later, the patient suddenly developed hematochezia. On her first visit to the emergency room of our hospital, 
computed tomography (CT) images did not reveal extravasation of contrast media. However, 8 hours later, she revisited the emergency 
room because of massive hematochezia with a blood pressure of 40/20 mmHg and a heart rate of 150 beats per minute. At that time, 
CT images showed the presence of contrast media in almost the entire colon. The patient was referred to the angiography room at our 
hospital for emergency angiography. Inferior mesenteric arteriography did not reveal any source of bleeding. Pelvic arteriography 
showed contrast media extravasation from the left external iliac artery to the sigmoid colon; this was diagnosed as an ilioenteric fis-
tula and treated with a stent graft. When the bleeding focus is not detected on visceral angiography despite massive arterial bleeding, 
pelvic arteriography is recommended, especially in patients with a history of pelvic surgery or radiotherapy. 
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A 38-year-old female patient was admitted to our hospital with 
sudden hematochezia. She had a history of radical trachelectomy 
with bilateral pelvic lymph node dissection for stage IB1 cervical 
cancer and concurrent chemoradiotherapy for recurrence 9 
months prior. She was in a stable condition with a heart rate of 72 
beats per minute (bpm) and blood pressure of 100/60 mmHg 
when she visited the emergency room (ER) of our hospital for 
the first time. Her hemoglobin level was 9.2 g/dL; hematocrit, 
25.9%; platelet count, 139,000/µL, and prothrombin time-inter-
national normalized ratio (PT-INR), 0.97. Physical examination 
findings were nonspecific. Sigmoidoscopy revealed no active 
bleeding. Computed tomography (CT) (Fig. 1A) revealed a 
thickened wall of the distal ileum and rectosigmoid colon, sug-
gesting radiation-related inflammation. In addition, she no longer 
complained of hematochezia. Therefore, the patient was dis-
charged. 

Eight hours later, she revisited the ER because of massive hema-
tochezia. Her hemoglobin level was 9.5 g/dL; hematocrit, 27.2%; 
platelet count, 101,000/µL; and PT-INR, 1.22. Her blood pressure 
was 70/40 mmHg, and her vitals stabilized after loading with 
normal saline. However, she complained of sudden massive he-
matochezia, and her vitals became unstable, with a blood pres-
sure of 40/20 mmHg and a heart rate of 150 bpm. The patient 
remained in hypovolemic shock despite massive transfusion. CT 
was reperformed, which revealed the presence of contrast media 
in almost the entire colon in the delayed phase (Fig. 1B). 

She was referred to the angiography room of the hospital for 

emergency angiography. Inferior mesenteric arteriography (Fig. 
2A) revealed extremely narrow caliber vessels without definite ex-
travasation. Therefore, pelvic arteriography was performed. An ar-
teriogram (Fig. 2B) showed contrast extravasation from the left ex-
ternal iliac artery into the sigmoid colon. This was considered an il-
ioenteric fistula. A 9 mm × 5 cm Viabahn stent graft (WL Gore and 
Associates, Flagstaff, AZ, USA) was inserted into the left external ili-
ac artery, followed by ballooning with a 6 mm × 4 cm balloon 
(Mustang, Boston Scientific, Natick, MA, USA). However, extrava-
sation was still visible, and the patient remained in an unstable con-
dition. Therefore, we inserted another Viabahn stent graft (9 mm in 
diameter and 10 cm in length) (Fig. 2C). Continuous extravasation 
was observed despite further ballooning (Fig. 2D). We assumed 
that the stent graft could not fully expand, and extravasation contin-
ued because she was in a hypovolemic state. It was thought that 
when the patient’s vital signs recovered, the stent graft would attach 
to the vessel wall. Therefore, despite continuous extravasation, we 
decided to stop the procedure because her vital signs were stable. 

She remained in the intensive care unit for 4 days after the proce-
dure. Her vital signs were stable, and her hemoglobin level stabi-
lized to 16.1 g/dL. Antibiotics and anticoagulants were also ad-
ministered. She was discharged approximately 1 month later, with-
out any additional bleeding episodes. A month later, she visited the 
hospital because of swelling of her left leg. Lower extremity CT ve-
nography (Fig. 3) showed a patent lumen of the stent graft with no 
extravasation of contrast media. At that time, we considered the 
swelling to be lymphedema. 

BA

Fig. 1. (A) Computed tomography (CT) image demonstrates thickened wall of the distal ileum and rectosigmoid colon, suggesting radi-
ation-related inflammation, on the first visit. The narrowed left external iliac artery (arrow) contacts air bubbles in the bowel lumen. (B) 
CT image show the presence of contrast media in almost the entire colon in the delayed phase on the second visit. The left external iliac 
artery (arrow) is extremely narrow. Considering (A), rupture of the left external iliac artery is retrospectively suspected.
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Fig. 2. (A) Inferior mesenteric arteriography shows significantly narrow vessels without definite contrast media extravasation. (B) The 
pelvic arteriography shows extravasation (arrow) from the left external iliac artery into the sigmoid colon. (C) A Viabahn stent graft (5 cm 
in length; WL Gore and Associates, Flagstaff, AZ, USA) is placed in the left external iliac artery to stop the extravasation, but continuous 
extravasation is observed despite repeated ballooning. Therefore, another Viabahn stent graft (10 cm in length) is inserted sequentially 
(arrows at the end of the stent graft). (D) After stent graft placement, ballooning is repeated to put the stent graft and vessel wall to-
gether. However, slight extravasation (arrow) is seen on the final angiography. We stopped the procedure because the patient’s condition 
was stable at that time.

most commonly occur between the aorta and the esophagus or 
duodenum and rarely between the iliac artery and the intestine. 

Bleeding from a fistula may be minor or intermittent, and there 
is a symptom-free period before it opens. When a fistula opens, 
rapid and massive bleeding can be seen [4]. To demonstrate the 
origin of bleeding from an arterioenteric fistula, CT should be per-
formed while massive bleeding occurs, at which time extravasation 
of contrast media into the bowel lumen is visible. Therefore, the di-
agnosis is challenging. According to the literature, CT has varying 
sensitivity (40%–90%) and specificity (33%–100%) for the diag-
nosis of arterioenteric fistulas [5]. 

The standard treatment for an arterioenteric fistula is surgery, in-
cluding removal of all infected tissue, repair of the bowel defect, 
and revascularization of the vessel to the lower extremity. It is asso-
ciated with high morbidity and mortality rates [6,7]. Consequent-
ly, less invasive endovascular treatments, such as stent graft exclu-
sion, have been introduced. Antoniou et al. [8] reviewed 33 articles 
on arterioenteric fistulas published between 1990 and 2008 and 
found that 41 patients were treated with stent grafts. Complica-
tions occurred in 21 patients, of whom 18 developed infections. 
The authors concluded that stent graft exclusion should not be 
performed as a final treatment; however, it can be applied as a 
bridge option to surgical treatment, especially in patients with 
signs of infection or in emergencies. 

Massive gastrointestinal bleeding necessitates emergency angi-
ography, usually celiac, superior mesenteric, and inferior mesenter-
ic arteriographies. However, nonvisceral arteries can be a bleeding 
focus in postoperative or cancer patients, as in our patient. There-
fore, aortography and pelvic arteriography should be performed in 
such cases [9]. 

Fig. 3. Approximately 1 month later, lower extremity computed 
tomography venography shows a patent stent graft (arrow) in 
the left external iliac artery. Contrast media extravasation is not 
visible.

Discussion 

A fistula between the major arteries and the gastrointestinal tract 
is not common but is often life-threatening. Primary arterioenter-
ic fistulas most frequently result from aneurysmal disease but may 
also be associated with peptic ulcer disease, malignancy, radiation 
therapy, trauma, diverticulitis, appendicitis, and pancreatic 
pseudocysts. Secondary fistulas develop after vascular surgery for 
abdominal aortic aneurysm or aortoiliac occlusive disease and are 
observed 10 times more often than primary fistulas [2]. There-
fore, primary arterioenteric fistulas are extremely rare, with an in-
cidence of 0.07% in the general population [3]. Primary fistulas 
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In conclusion, angiography of the aortoiliac arteries is needed 
when identifiable bleeding sources are not detected on visceral an-
giography in cases of massive arterial bleeding, especially in post-
operative or cancer patients. In addition, endovascular manage-
ment using a stent graft for arterioenteric fistulas can be a good 
treatment option for emergencies. 
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giarism, fabricated data, changes in authorship, undisclosed con-
flicts of interest, an ethical problem discovered with the submitted 
manuscript, a reviewer who has appropriated an author’s idea or 
data, complaints against editors, and other issues, the resolving 
process will follow the flowchart provided by the Committee on 
Publication Ethics (http://publicationethics.org/resources/flow-
charts). The Editorial Board of JYMS will discuss the suspected 
cases and reach a decision. JYMS will not hesitate to publish erra-
ta, corrigenda, clarifications, retractions, and apologies when 
needed.

For the policies on research and publication ethics not stated in 
the Instructions, Guidelines on Good Publication (http://publi-
cationethics.org) or Good Publication Practice Guidelines for 
Medical Journals (http://kamje.or.kr) can be applied.

Categories of publications

JYMS publishes editorials, review articles, original articles, case 
reports, image vignettes, and communications. Editorials are in-
vited perspectives on an area of medical science, dealing with very 
active fields of research, current medical interests, fresh insights 
and debates. Review articles provide a concise review of a subject 
of importance to medical researchers written by an invited expert 
in medical science. Original articles are papers reporting the re-
sults of basic and clinical investigations that are sufficiently well 
documented to be acceptable to critical readers. Case reports deal 
with clinical cases of medical interest or innovation. Image vi-
gnettes present state-of-the-art imaging that can be used in the 
evaluation of unusual clinical cases. Communications are interest-
ing and instructive information for readers.

Manuscript submission

The main document with manuscript text and tables should be 
prepared with a Microsoft Word program. Authors should submit 
manuscripts via the online submission system (https://submit.
e-jyms.org). Please log in first as a member of the system and fol-
low the directions. Manuscripts should be submitted by the corre-
sponding author, who should indicate the address and phone 
number for correspondence in the title page of the manuscript. If 
available, a fax number and e-mail address would be helpful. The 
revised manuscript should be submitted through the same web 
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system under the same identification numbers. Items pertaining to 
manuscripts submitted for publication, as well as letters or other 
forms of communication regarding the editorial management of 
JYMS, all correspondences and business communications should 
be sent to:

So-Young Park, MD, PhD, Editor-in-Chief
Journal of Yeungnam Medical Science
 Yeungnam University College of Medicine
170 Hyeonchung-ro, Nam-gu, Daegu 42415, Korea
Tel: +82-53-640-6832, Fax: +82-53-651-0394
E-mail: jyms@yu.ac.kr
Homepage: https://e-jyms.org

Peer review process

JYMS reviews all manuscripts received. A manuscript is previewed 
for its format and academic relevancy, and then rejected or sent to 
the 2 (or more) relevant investigators available for review of the con-
tents. The editor selects peer referees by recommendation of the 
editorial board members or from the board's specialist database. 
The identities of the reviewers and authors will not be revealed 
(double blinded review). All the radiologic images and pathologic 
(microscopic) images are reviewed by radiologist or pathologist for 
appropriateness. A manuscript containing statistical analysis will be 
reviewed by a statistical editor.

Upon completion of the review, authors will receive notifica-
tion of the Editor's decision by e-mail with comments offered by 
the reviewers. Revised manuscripts must be submitted within 3 
months of the date on the decision letter.

Acceptance of manuscripts is based on many factors, including 
the importance, originality, and priority of the research. Accep-
tance of the manuscript is decided based on the critiques and rec-
ommended decision of the referees. A referee may recommend 
“accept”, “minor revision”, “major revision”, or “reject.” If there is a 
marked discrepancy in the decisions between two referees or be-
tween the opinions of the author and referee(s), the editor may 
send the manuscript to another referee for additional comments 
and a recommended decision. The reviewed manuscripts are re-
turned back to the corresponding author with comments and rec-
ommended revisions. Names and decisions of the referees are 
masked. A final editor's decision on acceptance or rejection for 
publication is forwarded to the corresponding author from the 
editorial office.

The usual reasons for rejection are topics that are too specific 
and target audience that is too limited, insufficient originality, seri-
ous scientific flaws, poor quality of illustrations, or absence of a 
message that might be important to readers. Rarity of a disease 

condition is itself not an acceptable justification for case report 
and image vignette. The peer review process takes usually 2–4 
weeks after the manuscript submission.

Revisions are usually requested to take account of criticisms and 
comments made by referees. The revised manuscript should be re-
submitted via the web system. Failure to resubmit the revised manu-
script within 2 months without any notice from the corresponding 
author is regarded as a withdrawal. The corresponding author must 
indicate clearly what alterations have been made in response to the 
referee's comments point by point. Acceptable reasons should be 
given for noncompliance with any recommendation of the referees.

If the author disagrees with the editorial board’s decision, he or 
she can apply for an objection through individual contact (e-mail, 
etc.).

Copyrights and creative commons attribution license

The manuscript, when published, will become the property of the 
journal. All published papers become the permanent property of 
the Yeungnam University College of Medicine, Yeungnam Uni-
versity Institute Medical Science and must not be published else-
where without written permission. Copyrights of all published 
materials are owned by the Yeungnam University College of Med-
icine, Yeungnam University Institute Medical Science. They also 
follow the Creative Commons Attribution Non-Commercial Li-
cense (https://creativecommons.org/licenses/by-nc/4.0/). 

Manuscript preparation

Review article
All Review articles will undergo peer review. An abstract is re-
quired whereas Methods section and a Results section are not re-
quired (no more than 250 words). The length of review articles is 
limited to 5,000-8,000 words with a maximum of 100 references. 

 
Original article
Original articles should begin with the title page followed by an 
abstract; a list of key words; an Introduction, Methods, Results, 
Discussion, References (up to 40 references), and tables and/or 
illustrations.
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1) Title page
The tile page should contain the following information: (1) ti-
tle (less than 150 characters, including spaces); (2) author list 
(first name, middle name, and last name); (3) name of the in-
stitutions at which the work was performed; (4) acknowledge-
ment of research support; (5) name, address, telephone, fax 
number, and e-mail address of the corresponding author; (6) 
running title (less than 50 characters, including spaces). 

2) Abstract
Abstract must be organized and formatted according to the fol-
lowing headings: Background, Methods, Results, and Conclu-
sion. The abstract length is typically no more than 250  words. 

3) Keywords
List 3-6 keywords from the list provided in Index Medicus un-
der "Medical Subject Heading (MeSH)." 

4) Text
The text of manuscripts must have the following sections: In-
troduction, Methods, Results, and Discussion. The body of the 
manuscript should be written as concisely as possible. All pages 
of the manuscript should be numbered. 

Introduction
This should provide a context or background for the study and 
states the specific purpose or research objective of or hypothe-
sis tested by the study. This may include mention of papers 
most closely related to the article, and of the problem. 

Methods
Explanation of the experimental methods should be concise 
but sufficient to allow other workers to reproduce the results. 
This provides the technical information, apparatus (the manu-
facturer's name and brief address) and procedures. Give refer-
ences and brief descriptions for the methods that have been 
published. Describe statistical methods with enough detail to 
enable a reader with access to the original data to verify the re-
ported results. Define statistical terms, abbreviations, and most 
symbols. 

Ensure correct use of the terms sex (when reporting biologi-
cal factors) and gender (identity, psychosocial or cultural fac-
tors), and, unless inappropriate, report the sex or gender of 
study participants, the sex of animals or cells, and describe the 
methods used to determine sex or gender. If the study was 
done involving an exclusive population, for example in only 
one sex, authors should justify why, except in obvious cases 

(e.g., prostate cancer). Authors should define how they deter-
mined race or ethnicity and justify their relevance.

Results
This should include a concise textual description of the data 
presented in tables and figures. 

Discussion
This section includes the new and important aspects of the 
study and the conclusions. The data should be interpreted 
concisely. Speculation is permitted, but it must be supported 
by the data presented by the authors. 

References
References should be numbered consecutively in the order in 
which they are first mentioned in the text, with numbers in 
square brackets before any closing punctuation. They should 
be listed on a separate document under the heading "Referenc-
es," and double-spaced. Reference format should conform to 
that set forth in "Uniform Requirements for Manuscripts Sub-
mitted to Biomedical Journals. 5th ed." (JAMA 1997;277:927-
34). Titles of journals should be abbreviated according to the 
Index Medicus style. 

Reference style:
Journal articles
List all authors when six or less; when seven or more, list the 
first six and add et al.
Vega KJ, Pina I. Heart transplantation is associated with an in-
creased risk for pancreatobiliary disease. Ann Intern Med 
1996;124:980-3.
Verbalis JG. Renal physiology of nocturia. Neurourol Urodyn 
2014;33(Suppl 1):S6-9. 

Book
Ringsven MK, Bond D. Gerontology and leadership skills for 
nurses. 2nd ed. Albany (NY): Delmar Publishers; 1996. 
Luzikov VN. Mitochondrial biogenesis and breakdown. Galkin 
AV, translator; Roodyn DB, editor. New York: Consultants Bu-
reau; 1985. p. 362

Book chapter
Phillips SJ, Whisnant JP. Hypertension and stroke. In: Laragh 
JH, Brenner BM, editors. Hypertension: pathophysiology, di-
agnosis, and management. 2nd ed. New York: Raven Press; 
1995. p. 465-78. 
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Web resources
Polgreen PM, Diekema DJ, Vandeberg J, Wiblin RT, Chen YY, 
David S, et al. Risk factors for groin wound infection after fem-
oral artery catheterization: a case-control study. Infect Control 
Hosp Epidemiol [Internet]. 2006 [cited 2007 Jan 5];27:34-7. 
http://www.journals.uchicago.edu/ICHE/journal/issues/
v27n1/2004069/2004069.web.pdf
Testa J. The Thomson Reuters journal selection process [In-
ternet]. Philadelphia: Thomson Reuters; 2012 [cited 2013 Sep 
30]. http://wokinfo.com/essays/journal-selection-process 

5) Tables
Tables should fit within a single page. The Table's legend may 
include any pertinent notes and must include definitions of all 
abbreviations and acronyms that have been used in the Table. 
For footnotes, the following symbols should be used in this se-
quence: a), b), c), d), e), f), g), h), etc. Authors are obligated to 
indicate the significance of their observations by appropriate 
statistical analysis. 

6) Illustrations
Figures must be cited consecutively using Arabic numerals. Au-
thors must submit illustrations as electronic files. Acceptable fig-
ure file formats are JPEG, TIFF, and PPT/PPTX. Each figure 
needs to be prepared in a resolution higher than 300 dpi with 
good contrast and sharpness. The file size of each submitted fig-
ure should not exceed 10 MB per figure. If the patient's photo-
graph is presented in a paper, it should be manipulated to make it 
difficult to recognize. Patients introduced in the manuscripts 
should be informed and aware that their photographs, video-
tapes, and other images (imaging records) will be released by the 
authors, and the authors should attach the Authorization and 
Release Form available at the JYMS website (https://www.
e-jyms.org/authors/ethics.php) including each patient’s signa-
ture. If the patient is a minor, a written consent of the guardian 
must be submitted.

7) Legends for tables and illustrations
Typed legends that use double-spacing should start on a sepa-
rate page with Arabic numerals corresponding to the Tables or 
Illustrations. When symbols, arrows, numbers, or letters are 
used to identify parts of the Tables or Illustrations, they should 
be individually identified and explained clearly in the legend. 

8) Abbreviations
Authors should limit the use of abbreviations to an absolute 
minimum. Abbreviations are not to be used in titles. Abstracts 

may contain abbreviations for terms mentioned many times in 
the abstract section, but each term must be identified the first 
time it is mentioned. 

9) Unit of measurement
Measurements of length, height, weight, and volume should be 
reported in metric units (meter, kilogram, or liter) or their dec-
imal multiples. Temperature should be in degrees Celsius. Au-
thors must consult the information for authors for the particu-
lar journal and should report laboratory information in both 
the local and International System of Units (SI). 

 
Case report
Case reports should consist of an Abstract, Keywords, Introduction, 
Case, Discussion, and References (no more than 20). Case reports 
should have fewer than nine authors. The abstract should be con-
cisely written (no more than 250 words).

Image vignette
Image vignette should be organized in the following sequence: a 
summary of the presentation, imaging features and discussion. No 
abstract is required for this manuscript. There should be no more 
than five references and no more than two figures. Total length 
should be no longer than 500 words (excluding figure legends, 
ethical statements, conflicts of interest, author contributions, OR-
CID, and references).

Communications
Although communication articles are not limited in the format, 
they should contain a self-standing abstract and references. The 
abstract should be concisely written and not exceed 250 words.

Permission

If any portion of a manuscript has been previously published, 
the original source must be acknowledged, and the written per-
mission from the copyright holder to reproduce the material 
must be submitted. It is the responsibility of the author to re-
quest permission from the publisher for any material that is be-
ing reproduced. This requirement applies to text, illustrations, 
and tables.

Article processing charges

Manuscripts that have accepted will be charged KRW 200,000 
and the surcharge for color figures is none.
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Author change

If the addition or deletion of authors or changes in the order of 
authorship is required, the correspondent author must complete 
the authorship change form and submit it to the editorial board 
with the signature of all existing authors and new authors. When 
there is a request for change by the author, the editorial committee 

convenes an ethics committee and judges whether it is appropri-
ate. If a new author should be added or an author should be delet-
ed after the submission, it is the responsibility of the correspond-
ing author to ensure that all of the authors concerned are aware of 
and agree to the change in authorship. The JYMS has no responsi-
bility for such changes.
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Research ethics

All of the manuscripts should be prepared based on strict observa-
tion of research and publication ethics guidelines recommended by 
the Council of Science Editors (http://www.councilscienceeditors.
org), International Committee of Medical Journal Editors (ICMJE, 
http://www.icmje.org), World Association of Medical Editors 
(WAME, http://www.wame.org), and the Korean Association of 
Medical Journal Editors (KAMJE, https://www.kamje.or.kr/en/
main_en). All studies involving human subjects or human data 
must be reviewed and approved by a responsible Institutional Re-
view Board (IRB). Please refer to the principles embodied in the 
Declaration of Helsinki (https://www.wma.net/policies-post/
wma-declaration-of-helsinki-ethical-principles-for-medical-re-
search-involving-human-subjects/) for all investigations involving 
human materials. Animal experiments also should be reviewed by 
an appropriate committee (IACUC) for the care and use of animals. 
Also studies with pathogens requiring a high degree of biosafety 
should pass review of a relevant committee (IBC). The approval 
should be described in the Methods section. For studies of humans 
including case reports, state whether informed consents were ob-
tained from the study participants. The editor of JYMS may request 
submission of copies of informed consents from human subjects in 
clinical studies or IRB approval documents. The JYMS will follow 
the guidelines by the Committee on Publication Ethics (COPE, 
http://publicationethics.org) for settlement of any misconduct.

Conflicts of interest

The corresponding author of an article is asked to inform the Edi-
tor of the authors' potential conflicts of interest possibly influenc-
ing the research or interpretation of data. A potential conflicts of 
interest should be disclosed in the cover letter even when the au-
thors are confident that their judgments have not been influenced 
in preparing the manuscript. Such conflicts may include financial 
support or private connections to pharmaceutical companies, po-
litical pressure from interest groups, or academic problems. Dis-
closure form shall be same with ICMJE Uniform Disclosure Form 
for Potential Conflicts of Interest (http://www.icmje.org/coi_dis-
closure.pdf). The Editor will decide whether the information on 
the conflicts should be included in the published paper. In partic-
ular, all sources of funding for a study should be explicitly stated. 

The JYMS asks referees to let its editor know of any conflicts of 
interest before reviewing a particular manuscript.

Authorship

Each author is expected to have made substantial contribution to 
the conception or design of the work; or the acquisition, analysis, 
or interpretation of data; or the creation of new software used in 
the work; or have drafted the work or substantively revised it; 
AND to have approved the submitted version (and any substan-
tially modified version that involves the author’s contribution to 
the study); AND to have agreed both to be personally account-
able for the author’s own contributions and to ensure that ques-
tions related to the accuracy or integrity of any part of the work, 
even ones in which the author was not personally involved, are 
appropriately investigated, resolved, and the resolution docu-
mented in the literature.

Those who do not meet the above criteria should be acknowl-
edged as contributors instead of authors. The corresponding au-
thor is responsible for completing this information at submission, 
and it is expected that all authors will have reviewed, discussed, 
and agreed to their individual contribution ahead of this time.

When a large, multicenter group has conducted the work, the 
group should identify the individuals who accept direct responsi-
bility for the manuscript. When submitting a manuscript au-
thored by a group, the corresponding author should clearly indi-
cate the preferred citation and identify all individual authors as 
well as the group name. Journals generally list other members of 
the group in the Acknowledgements. Acquisition of funding, col-
lection of data, or general supervision of the research group alone 
does not constitute authorship.

Contributor Roles Taxonomy (CRediT)
• Conceptualization
• Data curation
• Formal analysis
• Funding acquisition
• Investigation
• Methodology
• Project administration
• Resources
• Software

Enactment May 22, 2012

Research and publication ethics  
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• Supervision
• Validation
• Visualization
• Writing - original draft
• Writing - review & editing

Redundant publication and plagiarism

Redundant publication is defined as “reporting (publishing or at-
tempting to publish) substantially the same work more than once, 
without attribution of the original source(s).” Characteristics of 
reports that are substantially similar include the following: (a) “at 
least one of the authors must be common to all reports (if there 
are no common authors, it is more likely plagiarism than redun-
dant publication),” (b) “the subjects or study populations are the 
same or overlapped,” (c) “the methodology is typically identical 
or nearly so,” and (d) “the results and their interpretation generally 
vary little, if at all.”

When submitting a manuscript, authors should include a letter 
informing the editor of any potential overlap with other already 
published material or material being evaluated for publication and 
should also state how the manuscript submitted to JYMS differs 
substantially from other materials. If all or part of your patient 
population was previously reported, this should be mentioned in 
the Methods, with citation of the appropriate reference(s).

The duplication will be checked through crosscheck (https://
www.turnitin.com) before submission. If duplicate publication re-
lated to the papers of this journal is detected, the manuscripts may 
be rejected, the authors will be announced in the journal, and 
their institutes will be informed. There will also be penalties for 
the authors.

Secondary publication

It is possible to republish manuscripts if the manuscripts satisfy the 
condition of secondary publication of the Uniform Requirements 
for Manuscripts Submitted to Biomedical Journals by International 
Committee of Medical Journal Editors (ICMJE), available from 
http://www.icmje.org. These are:
• The authors have received approval from the editors of both 

journals (the editor concerned with the secondary publication 
must have access to the primary version).

• The priority for the primary publication is respected by a publi-
cation interval negotiated by editors of both journals and the 
authors.

• The paper for secondary publication is intended for a different 
group of readers; an abbreviated version could be sufficient.

• The secondary version faithfully reflects the data and interpreta-
tions of the primary version. 

• The secondary version informs readers, peers, and documenting 
agencies that the paper has been published in whole or in part 
elsewhere—for example, with a note that might read, "This ar-
ticle is based on a study first reported in the (journal title, with 
full reference)"—and the secondary version cites the primary 
reference.

• The title of the secondary publication should indicate that it is a 
secondary publication (complete or abridged republication or 
translation) of a primary publication. Of note, the United States 
National Library of Medicine (NLM) does not consider trans-
lations as "republications" and does not cite or index them when 
the original article was published in a journal that is indexed in 
MEDLINE.

Registration of the clinical trial research

Clinical trial defined as “any research project that prospectively as-
signs human subjects to intervention and comparison groups to 
study the cause-and-effect relationship between a medical inter-
vention and a health outcome” should be registered to the prima-
ry registry to be prior publication. JYMS accepts the registration 
in any of the primary registries that participate in the WHO Inter-
national Clinical Trials Portal (http://www.who.int/ictrp/en/), 
NIH ClinicalTrials.gov (http://www.clinicaltrials.gov), ISRCTN 
Resister (www.ISRCTN.org), or the Clinical Research Informa-
tion Service (CRIS), Korea CDC (https://cris.nih.go.kr/cris/in-
dex.jsp). The clinical trial registration number shall be published 
at the end of the abstract.

Data sharing statement

JYMS accepts the ICMJE Recommendations for data sharing 
statement policy (http://icmje.org/icmje-recommendations.
pdf). All manuscripts reporting clinical trial results should submit 
a data sharing statement following the ICMJE guidelines from 1 
July 2018. Authors may refer to the editorial, “Data Sharing state-
ments for Clinical Trials: A Requirement of the International 
Committee of Medical Journal Editors,” in JKMS Vol. 32, No. 
7:1051-1053 (http://crossmark.crossref.org/dialog/?doi=10.3346/
jkms.2017.32.7.1051&domain=pdf&date_stamp=2017-06-05).

Process to manage the research and publication 
misconduct

When the Journal faces suspected cases of research and publication 
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misconduct such as a redundant (duplicate) publication, plagiarism, 
fabricated data, changes in authorship, undisclosed conflicts of in-
terest, an ethical problem discovered with the submitted manu-
script, a reviewer who has appropriated an author’s idea or data, 
complaints against editors, and other issues, the resolving process 
will follow the flowchart provided by the Committee on Publica-
tion Ethics (http://publicationethics.org/resources/flowcharts). 

The Editorial Board of JYMS will discuss the suspected cases and 
reach a decision. JYMS will not hesitate to publish errata, corrigen-
da, clarifications, retractions, and apologies when needed.

For the policies on research and publication ethics not stated in 
the Instructions, Guidelines on Good Publication (http://publica-
tionethics.org) or Good Publication Practice Guidelines for Medi-
cal Journals (http://kamje.or.kr) can be applied.
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Affiliation:                                                                                                                                                                                                                                                                                         

Author’s name (please print):                                                                                                                                                                                                                                                             

Manuscript title:                                                                                                                                                                                                                                                                              

All authors pledges that we follow the basic standards of research and publication ethics in the submission process to Journal of Yeun-
gnam Medical Science

Check Yes if
Research subject, research object and size, setting of controls, and the methods of data collection are suitable for the 
research ethics.

□ Yes    □No

Check Yes if
Authors should ensure that their submitted manuscripts are not against publication ethics such as fabrication, 
falsification or plagiarism.

□ Yes    □No

Check Yes if
In clinical research involving human, informed consent from patient should be conducted and written in the method 
section of the manuscript.

□ Yes    □No

Check Yes if
All clinical research involving human and animal subjects to be approved by the author’s Institutional Review Board 
(IRB) or equivalent committees.

□ Yes    □No

Check Yes if
This study is conducted in compliance with the Declaration of Helsinki and this comment is written in the method 
section of the manuscript.

□ Yes    □No

Check Yes if
All Authors must disclose all relationships that could be viewed as potential conflicts of interest. This relationship 
also includes any potential conflicts of interest with all material, products, and companies in the manuscript.

□ Yes    □No

Check Yes if
Authors should confirm that the submitted work is not under consideration or accepted for publications elsewhere, 
and would not be submitted in any other journals after acceptance.

□ Yes    □No

Check Yes if
Duplicate publication, which includes ‘imalas publication’, ‘plagiarism’, and ‘salami publication’, is strictly not 
conducted.

□ Yes    □No

If the rationale provided by the authors remains unsatisfactory in the judgment of the editors, the manuscript will be rejected or retracted. 
The authors will not be allowed to subsequently submit their research to Journal of Yeungnam Medical Science. The authors should keep the 
above mentioned disadvantages in mind.
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The author(s) submit manuscript with the following title

                                                                                                                                                                                                                                                                                                            

                                                                                                                                                                                                                                                                                                           

In consideration of editors and publisher’s effort in reviewing and editing our/my Article, the undersigned authors hereby transfer, con-
vey, and assign all copyrights in the Article to the Editorial Board of the Journal of Yeungnam Medical Science. The copyright transfer covers 
the right to print, publish, distribute and sell throughout the world the said contribution and parts thereof, including all revisions or ver-
sions and future editions, in all forms and media.

The authors certify that I have participated in the intellectual content, the analysis of data, and the writing of the Article, to take public 
responsibility for it The authors reviewed the final version of the Article, believe it represents valid work and approve it for publication The 
authors certify that none of the material in the manuscript has been published previously, is included in another manuscript The authors 
also certify that the Article has not been accepted for publication elsewhere, nor have they assigned any right or interest in the Article to 
any third party. The authors will obtain and include with the manuscript written permission from any respective copyright owners for the 
use of any text, figures, and tables that have been previously published. The authors agree that it is their responsibility to pay fees charged 
for permissions.
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I am informed and aware of photographs, videotapes and other images (imaging records) taken by Dr.                                           or 
his designee(s) of myself or any parts of my body regarding surgical procedures carried out by Dr.                                            . I under-
stand and consent that such imaging records may and will be used by Dr.                                            as reference in diagnosing and treat-
ing other patients in the future. I further consent to the release and transfer of copyright ownership by Dr. to Journal of Yeungnam 
Medical Science of such imaging records.

I understand that by consenting on release of my imaging records, these may and will be used in upcoming issue or issues of the 
journal, as well as on the journal website, or any other print or electronic media for the purpose of informing medical professionals 
or other readers about surgical methods. I understand that when these imaging records are included in any articles, medical infor-
mation regarding sex, age, operative date and treatment results may and will be included together. But I, nor any member of my 
family, will be identied by name in any publication, and any information that may aid in identifying me or my family will not be ex-
posed. (In case of facial photographs, the photo is cropped to only necessary parts in order to make individual identication impos-
sible.) I understand that whether I consent on this form or not, it bears no consequences whatsoever on any future actions, and 
that there will be no eect on the medical treatment I receive from Dr.                                           or any subordinates.

I grant this consent as a voluntary contribution in the interest of public education, and certify that I have read the above Con-
sent, Authorization and Release form and fully understand its terms. I understand that, if I do not revoke this authorization, it will 
expire ten years from the date written below.

20            .                .             .

I hereby transfer in above-mentioned terms, the copyright of my imaging records to

Dr.                                                                                         .

Name:                                                                                                         

Hospital:                                                                                                   

Designated Doctor:                                                                             

Signature:                                                                                   

Department:                                                                             

Signature:                                                                                   

Patient photographic and videographic consent,
authorization and release form
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