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A case of multidrug-resistant intractable G

pylephlebitis and intra-abdominal abscess due
to perforated appendicitis successfully treated
with open abdominal management
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Abstract

Background Pylephlebitis, a rare and lethal form of portal venous septic thrombophlebitis, often arises from infec-
tions in regions drained by the portal vein. Herein, we report a case of peritonitis with portal vein thrombosis due
to acute severe appendicitis, managed with intensive intraperitoneal drainage via open abdominal management
(OAM).

Case presentation A 19-year-old male with severe appendicitis, liver abscesses, and portal vein thrombosis devel-
oped septic shock and multi-organ failure. After emergency interventions, the patient was admitted to the intensive
care unit. Antibiotic treatment based on cultures revealing multidrug-resistant Escherichia coli and Bacteroides fragilis
and anticoagulation therapy (using heparin and edoxaban) was initiated. Despite continuous antibiotic therapy,

the laboratory results consistently showed elevated levels of inflammatory markers. On the 13th day, open abdominal
irrigation was performed for infection control. Extensive intestinal edema precluded wound closure, necessitating
open-abdominal management in the intensive care unit. Anticoagulation therapy was continued, and intra-abdom-
inal washouts were performed every 5 days. On the 34th day, wound closure was achieved using the anterior rectus
abdominis sheath turnover method. The patient recovered successfully and was discharged on the 81st day.

Conclusions Alongside appropriate antibiotic selection, early surgical drainage and OAM are invaluable. This case
underscores the potential of anticoagulation therapy in facilitating safe surgical procedures.

Keywords Pylephlebitis, Acute severe appendicitis, Open abdominal management, Multidrug-resistant Bacteroides

fragilis
Background
Pylephlebitis and septic thrombophlebitis of the por-
tal vein and superior mesenteric veins (SMV) are very
uncommon and usually develop secondary to infection
in regions drained by the portal system or in structures
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Nobuyuki Takemura i advances in antibiotic therapy, mortality rates remain
ntakemura@hosp.ncgm.go.jp hich . £ 11 to 32% [4]. M lth h
! Hepato-Biliary-Pancreatic Surgery Division, Department of Surgery, 1gh, ranging Irom o 0 [ ] oreover, althoug
National Center for Global Health and Medicine, 1-21-1 Toyama, modern imaging techniques provide supportive diagnos-

shinjuku-ku, Tokyo 162-8655, Japan tic evidence, the clinical diagnosis is sometimes difficult

. ©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
@ Sprlnger O pe n permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
— original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://orcid.org/0000-0002-1458-0689
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40792-024-01882-1&domain=pdf

Norimatsu et al. Surgical Case Reports (2024) 10:84

and delayed because of nonspecific symptoms. In this
report, we present a case of severe peritonitis accom-
panied by refractory to conservative treatments by por-
tal vein thrombosis caused by acute severe appendicitis;
intensive co-administration of intraperitoneal drainage
based on open abdominal management (OAM) was suc-
cessful in saving the patient.

Case presentation
A 19-year-old male patient presented to the emergency
department with a sudden loss of consciousness follow-
ing a 3-week history of persistent vomiting and diarrhea.
This patient had no significant medical history or comor-
bidities but faced social issues as an international student
from China without health insurance. Upon admission,
the patient was severely obese (height, 176 cm; body
weight, 110 kg; body mass index, 35.5 kg/m?) and had a
Glasgow Coma Scale score of 3 (eye-opening, 1; verbal
response, 1; motor response, 1). His blood pressure was
undetectable, pulse rate was 130 beats/min, and oxygen
saturation was 96% on a 15 L/min reservoir mask. He
was promptly intubated in the emergency department.
Laboratory findings indicated liver dysfunction and
hyperbilirubinemia (total bilirubin 2.8 mg/dL, aspar-
tate aminotransferase 296 IU/L, alanine aminotrans-
ferase 138 IU/L), renal impairment (blood urea nitrogen
55.6 mg/dL, creatinine 2.80 mg/dL), an elevated inflam-
matory response (C-reactive protein [CRP] 19.94 mg/
dL, white cell count 30.98x1073/uL), and coagulopa-
thy (prothrombin time international normalized ratio
1.60, activated partial thromboplastin time 42 s, d-dimer
80.6 pg/mL). The hemoglobin level (12.0 g/dL) and plate-
let counts (22.5x1074/uL) were within relatively nor-
mal ranges. Contrast-enhanced computed tomography
(CT) revealed an enlarged appendix, multiple bilobu-
lar ring-enhanced lesions in the liver, and a low-density
area in the portal vein extending from the superior mes-
enteric vein (Fig. 1). Despite aggressive rehydration and
noradrenaline administration (0.18 pg/kg/min) that
improved the circulatory failure, the patient’s hypox-
emia, attributable to acute respiratory distress syndrome
(ARDS), worsened. Consequently, venovenous extracor-
poreal membrane oxygenation (ECMO) was initiated in
the emergency department. The patient was diagnosed
with severe appendicitis, multiple liver abscesses, and
portal vein thrombosis, all of which were complicated
by septic shock and multiple organ failure. After intuba-
tion and mechanical ventilation, the patient was admitted
to the intensive care unit, where antibiotic therapy with
meropenem (MEPM) and anticoagulant therapy with
heparin was initiated.

On day 6, the patient’s respiratory condition improved
sufficiently to facilitate weaning from the ECMO.
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However, by day 10, his CRP levels started rising again,
and a subsequent CT scan demonstrated an intra-
abdominal abscess extending from the inferior surface of
the liver to Douglas’s pouch, necessitating abdominal par-
acentesis. (Fig. 2). Cultures of both the ascitic fluid and
blood revealed Escherichia coli (E. coli) and Bacteroides
fragilis (B. fragilis). The strains were identified as carbap-
enemase (cfiA) gene-positive using matrix-assisted laser
desorption/ionization time-of-flight (MALDI-TOF)
mass spectrometry for protein spectrum analysis. They
displayed resistance to a wide range of antimicrobials,
including meropenem. Because the B. fragilis was sus-
ceptible to metronidazole (MNZ), this drug was added to
the treatment regimen (Fig. 3).

Despite ongoing antimicrobial therapy and drain-
age procedures, laboratory data revealed persistently
elevated CRP levels (Fig. 3). Therefore, on day 13, open
abdominal cavity irrigation was performed for infection
control. During laparotomy, the tissue was found to be
extremely hemorrhagic owing to the continuation of the
anticoagulant combined with the development of col-
lateral blood vessels caused by portal vein thrombosis.
After opening the intra-abdominal abscess, three drain-
age tubes were inserted into the bilateral paracolic gut-
ters and Douglas’s pouch (Fig. 4). The operation lasted
69 min with an intraoperative blood loss of 2711 mlL,
necessitating the transfusion of 8 units of fresh frozen
plasma. Severe intestinal edema prevented wound clo-
sure, and the patient returned to the intensive care unit
for OAM. Heparin administration was resumed on the
following day. Intra-abdominal washout was performed
every 5 days, and the patient’s general condition gradu-
ally improved. Treating multidrug-resistant B. fragilis
and E. coli involved using MNZ as the primary drug,
supplemented with beta-lactamase inhibitors. However,
prolonged antibiotic use led to hepatic dysfunction, but
a change in the MNZ dose was not feasible. Accordingly,
treatment was conducted using a strategy of suitably
adjusting and co-administering beta-lactamase inhibi-
tors. In the weekly follow-up blood cultures, a consistent
absence of microbial growth was confirmed beginning
from the third week of therapy. On day 34, the wound
was closed using the anterior rectus abdominis sheath
turnover technique with a relief incision. Treatment was
successful, and the patient was discharged on day 81. A
CT scan upon discharge confirmed the resolution of the
intra-abdominal abscess, liver abscesses, and portal vein
thrombus (Fig. 5).

Discussion

Pylephlebitis, which is defined as infective thrombo-
phlebitis of the portal vein, is relatively uncommon. The
mortality remains notably high in the contemporary era
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Fig. 1 Contrast-enhanced CT at admission revealed a multiple bilobular ring-enhanced lesions in the liver (arrows), b a low-density area
in the portal vein (arrow), ¢ an enlarged appendix (arrow), and inflectional ascites in the right paracolic gutter (arrowheads), e and f a low-density
area in the portal vein of the sagittal sections (arrowheads). CT: computed tomography
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Fig.2 CTonday 10, when CRP levels started rising again, demonstrated a an abdominal paracentesis into an intra-abdominal abscess
(arrowheads). b The abscess extended to Douglas’s pouch (asterisk). ¢ and d a low-density area in the portal vein of the sagittal sections

(arrowheads). CT: computed tomography; CRP: C-reactive protein

despite advancements in antibiotic therapy and surgi-
cal interventions [1-3]. This condition typically mani-
fests secondary to uncontrolled infections within regions
drained by the portal and mesenteric venous systems
[5]. Appendicitis and diverticulitis are the predominant
causative factors [6—8]. Other underlying causes include
cholecystitis, pancreatitis, malignancies, and infections
localized within the abdominal and pelvic areas [9-13].
Specifically, in cases of appendicitis and diverticulitis, the
combination of inflammation propagation from bacterial
invasion, originating in the peripheral mesenteric veins
and extending to the central portal vein, with a reduction
in circulatory volume due to fever and dehydration, and
an escalation in blood viscosity collectively contributes
to septic thrombus formation within the portal vein [14].
The likelihood of developing septic portal vein throm-
bosis is significantly increased, particularly in cases of

concomitant disseminated intravascular coagulation due
to sepsis [15] (Fig. 5).

The diagnosis of pylephlebitis requires the confirma-
tion of portal mesenteric vein thrombosis and bacte-
remia. Owing to the invasive nature of the procedures,
proof of infectious portal thrombosis is seldom available.
Thus, clinical presentation, radiographic findings, and
cultures lead to the diagnosis [9, 16]. Clinical symptoms,
including fatigue, fever, abdominal discomfort, nausea,
vomiting, diarrhea, and anorexia, often manifest nonspe-
cifically. Advanced symptoms include hepatomegaly and
jaundice. Therefore, imaging studies that identify throm-
boses in the portal system are valuable diagnostic alterna-
tives. Portal-phase imaging is favored in the acute phase
not only because of its accessibility and the high-quality
clinical data it provides but also because of its capabil-
ity to discern complications, such as hepatic abscesses or
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Fig. 3 Trend in the CRP and T-Bil levels, drugs administered (catecholamine, sedation, and antibiotics), and medical events
during the hospitalization. A/S: ampicillin/sulbactam; B. fragilis: Bacteroides fragilis; CEZ: cefazolin; CTRX: ceftriaxone; CMZ: cefmetazole; CRP:
C-reactive protein; ECMO: extracorporeal membrane oxygenation; MEPM: meropenem; NA: Noradrenaline; T-Bil: total bilirubin

intestinal ischemia [6, 17]. Nonetheless, early diagnosis
can be elusive owing to nonspecific symptomatology. In
this case, the condition was identified as more severe.

The therapeutic strategy for this condition involves
three main steps: eradication of the causative pathogens,
removal of infectious thrombi, and definitive manage-
ment of the primary source of infection [16, 18]. How-
ever, there are no standardized treatment protocols.
Current management approaches typically employ a
combination of antibiotic therapy, surgical intervention,
and anticoagulation, underscoring the need for prompt
and appropriate intervention.

Antibiotic treatment consists of broad-spectrum
antibiotics, with the choice of empiric antibiotics
depending on the most probable source of infection
and the most likely involved organisms, regardless of
bacteriaemia [16]. When blood cultures yield positive
results, treatments are tailored to target the identified
pathogens. Blood cultures are advised for patients with

suspected thrombotic portal vein phlebitis, as sug-
gested in a previous study. However, blood cultures
were positive at a previously reported rate of 42—-62%
[7,9,19].

Pylephlebitis is often a polymicrobial infection caused
by gram-negative, gram-positive, aerobic, and anaero-
bic bacteria, especially E. coli, Streptococcus species
Pluralis (spp.), and Bacteroides spp. According to previ-
ous reports, antibiotics were administered in almost all
patients (94.6—-100%) [7, 9, 19, 20]. In the present case, B.
fragilis was isolated from both the blood and the intra-
abdominal abscesses. B. fragilis is an obligate anaer-
obe that plays a pivotal role in the gut microbiota [21].
The recommended drugs for the empirical treatment
of B. fragilis infections are active against aerobic bacte-
ria, including fecal flora. Thus, the primary therapeutic
choice is MNZ or piperacillin/tazobactam (PIPC/TAZ).
Secondary options include carbapenems such as MEPM
[22].
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Fig. 4 Intraoperative photographs. a On day 13, open abdominal cavity irrigation was performed. b During the laparotomy, the tissues were
found to be highly hemorrhagic. c-e On day 34, the wound was closed using the anterior rectus abdominis sheath turnover technique with a relief
incision

Fig. 5 Abdominal CT image after discharge. CT findings demonstrated a the resolution of liver abscesses, portal vein thrombus (arrow), and b
the intra-abdominal abscess. CT: computed tomography

A noteworthy feature of this case was the multid- MNZ, PIPC/TAZ, and carbapenems was once deemed
rug-resistant nature of B. fragilis, which considerably exceedingly rare, recent global reports have suggested an
impacted the antibiotic selection. Although resistance to  increasing trend in the resistance of B. fragilis isolates to
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carbapenem antibiotics [23-26]. However, currently, in
Japan, B. fragilis resistance to carbapenems is still rare
(approximately 2%) [27-29]. In addition, carbapenem-
resistant B. fragilis strains often exhibit an increased
propensity to develop resistance to other anaerobic anti-
biotics, rendering them multidrug-resistant. The cfiA
gene is specific to B. fragilis, encoding the carbapenem-
hydrolyzing metallo-p-lactamase, and is expressed in
2-7% of the strains. The presence of the cfiA gene alone
does not invariably confer carbapenem resistance; it has
been postulated that an insertion sequence in the pro-
moter region upstream of the cfiA gene might be respon-
sible for pronounced carbapenem resistance [28, 30, 31].
In this case, the primary determinant for acquiring an
infection caused by a multidrug-resistant strain is attrib-
uted to the patient’s origin in China. In addition, using
MALDI-TOF mass spectrometry for protein spectral
analysis allowed for differentiation between cfiA gene-
positive and gene-negative strains almost simultaneously
with bacterial identification. Consequently, an antibiotic
regimen centered on MNZ was promptly initiated.
Invasive therapeutic additions, such as the removal of
the primary infection site or drainage of intra-abdominal
abscesses via surgical or radiologically guided percutane-
ous approaches, are sometimes essential and effective in
controlling the infection source. This case showed that
management of the infection was challenging despite
early identification of the causative bacteria, antibiotic
susceptibility, and prompt antibiotic intervention. The
appendectomy was deemed a critical component of the
surgical treatment strategy. Nevertheless, owing to severe
obesity and extensive involvement of abscess cavities
during the procedure, the identification and excision of
the appendix were deemed unfeasible. Therefore, we
opted for surgical lavage drainage via laparotomy. OAM
is also believed to yield the best outcomes. Generally,
the objectives of OAM include prevention of increased
intra-abdominal pressure, a straightforward approach
to subsequent surgeries or lavages, and proliferation
of abdominal infections [32, 33]. Using devices for pro-
visional closure, OAM is sustained until control over
bleeding, intra-abdominal contamination, and decreased
intra-abdominal pressure was achieved, allowing for safe
closure. The ability to effortlessly access and perform lav-
age of the abdominal cavity, even within the confines of
an intensive care unit, has proven to be of immense value.
The role of anticoagulation therapy in the treatment
of thrombophlebitis remains ambiguous owing to the
infrequency of the condition and insufficient evidence.
Thus, its implementation should be considered on a
case basis. Situations warranting consideration for
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anticoagulant initiation include extensive thrombosis
in the mesenteric vein, observed thrombus progres-
sion tendencies, persistent bacteremia despite antibi-
otic administration, or the presence of hypercoagulable
states [20, 34]. This case demonstrated that anticoagu-
lation therapy using heparin and edoxaban resulted in
the resolution of the portal vein thrombus. After assess-
ing the risk of hemorrhage and the potential worsening
of portal vein thrombosis, we proceeded with surgical
drainage, maintained anticoagulation therapy for portal
vein thrombosis, and acknowledged the intrinsic bleed-
ing risk. As a result, the diminution of the portal vein
thrombus facilitates hemorrhage control from the col-
lateral pathways, enabling secure abdominal closure.

Conclusion

We reported a rare and successful case involving appro-
priate intensive care and the selection of antibiotics
based on the susceptibility of the causative bacteria for
septic shock and pylephlebitis arising from severe com-
plicated appendicitis. Our findings underscored the
value of early surgical drainage and open OAM when
conservative measures, antibiotic therapy, and percuta-
neous drainage are challenging. In addition, our results
emphasized the benefits of anticoagulation therapy to
enhance the safety of surgical interventions.

Abbreviations

SMV Superior mesenteric veins

OAM Open abdomen management

CRP C-reactive protein

cT Computed tomography

ARDS Acute respiratory distress syndrome

ECMO Extracorporeal membrane oxygenation
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B. fragilis Bacteroides fragilis

chiA Carbapenemase

MALDI-TOF  Matrix-assisted laser desorption/ionization-time of flight
MNZ Metronidazole
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PIPC/TAZ Piperacillin/tazobactam

Acknowledgements
We would like to thank Editage (www.editage.jp) for English language editing.

Author contributions

YN and NT drafted the manuscript. NT, KY, KI, FI, and FM contributed to the
patient’s care. YN performed literature searches. NT, Fl, KY, and NK decided
on the surgical strategy. NT and NK participated in the critical revision of the
manuscript. All authors have read and approved the final manuscript.

Funding
This work was partly supported by Grants-in-Aid for Research from the
National Center for Global Health and Medicine (21A-1019 to N.T))

Availability of data and materials
Data sharing is not applicable to this article, as no datasets were generated or
analyzed during the current study.


http://www.editage.jp

Norimatsu et al. Surgical Case Reports (2024) 10:84

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with the ethical standards of the
Japan Surgical Society.

Consent for publication
Informed consent was obtained from the patient presented in this article.

Competing interests
The authors declare that they have no competing interests associated with
this manuscript.

Received: 21 February 2024 Accepted: 28 March 2024
Published online: 12 April 2024

References

1. Kim C, Torres V, Urayeneza O, Hinika G. Pylephlebitis: a rare complication
of acute appendicitis. Cureus. 2022;14: e31377.

2. Singh P Yadav N, VisvalingamV, Indaram A, Bank S. Pylephlebitis—diag-
nosis and management. Off J Am College Gastroenterol. 2001;96:1312-3.

3. AghaRA, FranchiT, Sohrabi C, Mathew G, Kerwan A.The SCARE 2020
guideline: updating consensus surgical CAse REport (SCARE) guidelines.
Int J Surg. 2020;84:226-30.

4. Dalmau M, Petrola C, Lopez P, Vilallonga R, Gordejuela AGR, Armengol M.
A case of pylephlebitis complicating an acute appendicitis: uncommon
cholangitis-like situation. Int J Surg Case Rep. 2022;99: 107657.

5. Shinji O, Ryosuke H, Tsuyoshi H, Okamoto T, Yanaga K. Portal vein thronm-
bosis caused by appendicitis successfully treates with conservative
therapy -A c case report-. J Jpn Surg Asssoc. 2013;74:3063-7.

6. Plemmons R, Dooley D, Longfield R. Septic thrombophlebitis of the
portal vein (pylephlebitis): diagnosis and management in the modern
era. Clin Infect Dis. 1995;21:1114-20.

7. Kanellopoulou T, Alexopoulou A, Theodossiades G, Koskinas J. Pylephle-
bitis: an overview of non-cirrhotic cases and factors related to outcome.
Scand J Infect Dis. 2010;42:804-11.

8. Nishimori H, Ezoe E, Ura H, Imaizumi H, Meguro M, Furuhata T, et al.
Septic thrombophlebitis of the portal and superior mesenteric veins as a
complication of appendicitis: report of a case. Surg Today. 2004;34:173-6.

9. Choudhry AJ, Baghdadi YM, Amr MA, Alzghari MJ, Jenkins D, Zielin-
ski MD. Pylephlebitis: a review of 95 cases. J Gastrointestinal Surg.
2016;20:656-61.

10. Tsao Y-T, Lin S-H, Cheng C-J, Chang F-Y. Pylephlebitis associated with
acute infected choledocholithiasis. Am J Med Sci. 2006;332:85-7.

11. Baddley JW, Singh D, Correa P, Persich NJ. Crohn’s disease presenting as
septic thrombophlebitis of the portal vein (pylephlebitis): case report and
review of the literature. Am J Gastroenterol. 1999,;94:847-9.

12. Diaz-Cuervo F, Posada-Calderon L, Ramirez-Rodriguez N, Felipe-perdomo
C, Duran-Rehbein GA. Pylephlebitis with splenic abscess following tran-
srectal prostate biopsy: rare complications of intra-abdominal infection. J
Surg Case Rep. 2017;7:1-3.

13. Chau NG, Bhatia S, Raman M. Pylephlebitis and pyogenic liver abscesses:
a complication of hemorrhoidal banding. Can J Gastroenterol Hepatol.
2007;21:601-3.

14. Fukahori M, Shirayama S, Kawasaki A, Takasugi T, Sano H, Iwasaki H. A case
of silent perforated diverticulitis in the ascending colon combined with
pylephlebitis resulting in complete occlusion of the portal trunk. Clin J
Gastroenterol. 2015;8:172-8.

15. Ogasawara F, Munekage K, Ono M, OchiT, Ogasawara M, Oe K, et al. A
case of long-term follow-up of pylephlebitis with multiple liver abscesses.
J Soc Hepatol. 2017;58:123-30.

16. Fusaro L, DiBella S, Martingano P, Croce LS, Giuffre M. Pylephlebitis: a sys-
tematic review on etiology, diagnosis, and treatment of infective portal
vein thrombosis. Diagnostics. 2023;13:429.

17. Farin P, Paajanen H, Miettinen P. Intraoperative US diagnosis of pylephle-
bitis (portal vein thrombosis) as a complication of appendicitis: a case
report. Abdom Imaging. 1997,22:401-3.

Page 8 of 8

18. Serracant-Barrera A, Llaguet-Bayo H, Sdnchez-Delgado J, Romaguera-
Monzonis A, Dalmau-Obrador B, Bejarano-Gonzélez N, et al. Pylephlebitis
and liver abscesses secondary to acute advanced appendicitis. Rev Esp
Enferm Dig. 2015;107:397-8.

19. Jevtic D, Gavrancic T, Pantic |, Nordin T, Nordstrom CW, Antic M, et al. Sup-
purative thrombosis of the portal vein (pylephlebits): a systematic review
of literature. J Clin Med. 2022;11(17):4992.

20. Naymagon L, Tremblay D, Schiano T, Mascarenhas J. The role of antico-
agulation in pylephlebitis: a retrospective examination of characteristics
and outcomes. J Thromb Thrombolysis. 2020;49:325-31.

21. Gao Q Wu S, XuT, Zhao X, Huang H, Hu F. Emergence of carbapenem
resistance in Bacteroides fragilis in China. Int J Antimicrob Agents.
2019;53:859-63.

22. David NG, Sarah AL, Michael SS et al. The Sanford guide to antimicrobial
therapy 2023. 53rd ed. Antimicrobial Therapy, Inc; 2023

23. Nagy E, Urban E, Nord CE, Bacteria ESGOARIA. Antimicrobial susceptibility
of Bacteroides fragilis group isolates in Europe: 20 years of experience. Clin
Microbiol Infect. 2011;17:371-9.

24. Snydman D, Jacobus N, McDermott L, Golan Y, Goldstein E, Harrell L,
et al. Update on resistance of Bacteroides fragilis group and related
species with special attention to carbapenems 2006-2009. Anaerobe.
2011;,17:147-51.

25. LeeY, Park Y-J, Kim M-N, Uh'Y, Kim MS, Lee K. Multicenter study of anti-
microbial susceptibility of anaerobic bacteria in Korea in 2012. Ann Lab
Med. 2015;35:479.

26. Wang F, Liao C, Lin Y, Sheng W, Hsueh P. Trends in the susceptibility of
commonly encountered clinically significant anaerobes and susceptibili-
ties of blood isolates of anaerobes to 16 antimicrobial agents, including
fidaxomicin and rifaximin, 2008-2012, northern Taiwan. Eur J Clin Micro-
biol Infect Dis. 2014;33:2041-52.

27. Toprak NU, Uzunkaya OD, Soki J, Soyletir G. Susceptibility profiles and
resistance genes for carbapenems (cfiA) and metronidazole (nim)
among Bacteroides species in a Turkish University Hospital. Anaerobe.
2012;18:169-71.

28. Goto T, Tanaka K, Minh Tran C, Watanabe K. Complete sequence of
PBFUK1, a carbapenemase-harboring mobilizable plasmid from Bacte-
roides fragilis, and distribution of pBFUK1-like plasmids among carbape-
nem-resistant B. fragilis clinical isolates. J Antibiot. 2013;66:239-42.

29. Nakamura |, Aoki K, Miura'Y, Yamaguchi T, Matsumoto T. Fatal sepsis
caused by multidrug-resistant Bacteroides fragilis, harboring a cfiA gene
and an upstream insertion sequence element, in Japan. Anaerobe.
2017;44:36-9.

30. Rasmussen B, Gluzman Y, Tally F. Cloning and sequencing of the class B
beta-lactamase gene (ccrA) from Bacteroides fragilis TAL3636. Antimicrob
Agents Chemother. 1990;34:1590-2.

31. Thompson JS, Malamy MH. Sequencing the gene for an imipenem-
cefoxitin-hydrolyzing enzyme (CAiA) from Bacteroides fragilis TAL2480
reveals strong similarity between CfiA and Bacillus cereus beta-lactamase
Il J Bacteriol. 1990;172:2584-93.

32. Demetriades D.Total management of the open abdomen. Int Wound J.
2012,9:17-24.

33. Anastasiu M, SurlinV, Beuran M. The management of the open abdomen-
a literature review. Chirurgia. 2021;116:645.

34. Condat B, Pessione F, Hillaire S, Denninger M-H, Guillin M-C, Poliquin
M, et al. Current outcome of portal vein thrombosis in adults: risk and
benefit of anticoagulant therapy. Gastroenterology. 2001;120:490-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	A case of multidrug-resistant intractable pylephlebitis and intra-abdominal abscess due to perforated appendicitis successfully treated with open abdominal management
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


