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Abstract

Background: Metronidazole (MNZ) has been clearly established as a medication for amebic liver abscess. In
uncomplicated cases, surgical drainage should be avoided. We report a case of amebic liver abscess refractory to
MNZ that was successfully treated using preoperative computed tomography (CT) and percutaneous and surgical
drainage with intraoperative ultrasonography (IOUS).

Case presentation: A 53-year-old man with high-grade fever was diagnosed with a cystic lesion on his right
hepatic lobe using CT. Percutaneous drainage was performed, and antibacterial drugs were administered. However,
the infection and condition of the patient worsened. Entamoeba histolytica was detected from pus within the
mediastinal cavity. Hence, the patient was diagnosed with amebic liver abscess. After the diagnosis was established,
we administered MNZ for 10 days. Despite this, the patient’s physical condition did not improve. Blood tests
suggested impending disseminated intravascular coagulation (DIC). We performed surgical intervention to drain the
amebic liver abscess refractory to conservative treatment. During surgery, imaging information from preoperative
CT and IOUS enabled us to recognize the anatomical structures and determine the incision lines of the hepatic
capsule and hepatic tissue. The patient’s DIC immediately regressed after surgery. Unfortunately, malnutrition and
disuse syndrome contributed to the patient’s long recovery period. He was discharged 137 days post-surgery.

Conclusions: We reported a case of amebic liver abscess refractory to conservative treatment. Surgical drainage
with preoperative CT and IOUS allowed us to safely and effectively perform complex abscess decompression.

Keywords: Amebic liver abscess, Surgical drainage, Intraoperative ultrasonography, Decompression, Entamoeba
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Background
Amebiasis is the parasitic disease of Entamoeba histoly-
tica. It is the major cause of death from parasitic disease
infection [1]. Amebic liver abscess is the most common

extraintestinal manifestation of amebic infection. Metro-
nidazole (MNZ) is a clearly established, safe, and effect-
ive medication. Percutaneous drainage is usually not
indicated, and surgical drainage should be avoided for
uncomplicated amebic liver abscesses [2, 3]. We report a
case of amebic liver abscess refractory to MNZ. We suc-
cessfully treated the patient using percutaneous and
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surgical drainage with preoperative computed tomog-
raphy (CT) and intraoperative ultrasonography (IOUS).

Case presentation
A 53-year-old man was admitted to a nearby hospital
owing to high-grade fever. CT revealed a low-density
mass in his right hepatic lobe. Consequently, he was di-
agnosed with a bacterial liver abscess. Percutaneous
drainage of the hepatic abscess was performed, as well as
treatment with antibacterial drugs. Despite this, the in-
fection and condition of the patient worsened. He was
admitted to our hospital for undergoing intensive treat-
ment (Table 1).
His vital signs included a temperature of 38.8 °C, blood

pressure of 122/87 mmHg, heart rate of 120 beats per
minutes, and disturbance of consciousness (Glasgow
coma scale, 13). The patient had no pertinent medical
history other than pneumothorax. He had no history of
sexual activity nor travel. At the time of admission, no
pathogen was identified from the pus of the liver abscess

or the blood culture. CT demonstrated that the low-
density, 15-cm mass in the right liver lobe was partially
replaced by necrotic solid tissue. There was an emer-
gence of new fluid lesions in the mediastinum and right
thoracic cavity (Fig. 1). After admission to our hospital,
additional percutaneous drainage of both fluid lesions
was performed. E. histolytica was detected from the
drained discharge of the mediastinal cavity. Thus, the
patient was diagnosed with amebic liver abscess. We ad-
ministered MNZ (1500 mg) orally for 10 days, but his
physical condition did not improve. The patient pre-
sented with a sustained fever of 38.9 °C, blood pressure
of 117/79 mmHg, heart rate of 117 beats per minutes,
respiratory rate of 32 per minutes, and a disturbed con-
sciousness (Glasgow coma scale, 13). The patient had
abdominal distention and complained of widespread ab-
dominal pain. Additionally, his laboratory blood tests re-
vealed a high inflammatory reaction and a tendency
towards disseminated intravascular coagulation (Table 2).
CT showed no change in the size of the liver abscess
(15 cm). The mediastinal abscess was already well
drained. No additional drainage was performed during
surgery (Fig. 4). Based on these results, we decided to
perform surgical intervention to drain the amebic liver
abscess.
On laparotomy, there was a congested peritoneum due

to acute secondary diffuse suppurative peritonitis not
only around the liver, but also around the abdominal
cavity. The small intestine was dilated because of inflam-
mation. The coagulation abnormality induced easy
bleeding, especially at the time of right liver
mobilization. The boundary of the liver abscess could
not be detected macroscopically since the visible change
in the hepatic capsule was minimal. However, preopera-
tive CT allowed us to estimate the range of the cavity
(Fig. 2a). The aspiration drains became important

Table 1 Blood tests when transferred to our hospital

Total bilirubin 0.59 mg/dL White blood cell 17,600 /uL

AST 182 IU/L Hemoglobin 15.0 g/dL

ALT 421 IU/L Hematocrit 33.6 %

Total protein 5.2 g/dL Platelets 72.0 × 104/uL

Albumin 1.3 g/dL PT-INR 2.0

Blood sugar 120 mg/dL APTT 40.0 sec (INR)

Total Cholesterol 33 mg/dL FDP 20 ug/mL

Na 129 mmol/L BUN 61 mg/dL

K 4.3 mmol/L Creatinine 1.0 mg/dL

Cl 92 mmol/L CRP 32.0 mg/dL

AST aspartate aminotransferase, ALT alanine aminotransferase, BUN blood urea
nitrogen, PT prothrombin time, APTT activated partial thromboplastin time,
FDP fibrin degradation product, INR international normalized ratio

Fig. 1 a CT showing a liver abscess in the right liver lobe partially containing necrotic solid tissue. b The liquid abscess cavities in the
mediastinum (*) and right thoracic cavity (**). CT: Computed tomography
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guideposts to reference CT images. We also used IOUS
to determine adequate resection areas of the hepatic
capsule and hepatic tissue (Fig. 3). These modalities
allowed us to perform a safe necrotic tissue resection
without damage to the major vessels. The whitish and
semi-solid necrotic tissue occupied most of the abscess
cavity in the right liver lobe. This was considered the
cause of inefficient drainage and was debrided. The pig
tail catheters inserted in the abscess were replaced with
thick drains. A jejunostomy was done using a needle
catheter to create a route for nutrient administration
(Fig. 2b). Because the patient had coagulopathy, stopping
liver bleeding posed a difficult problem. Hence, resection
or enucleation of the abscess area was not performed.
The mediastinal abscess was already well-drained. No
additional drainage was performed during surgery (Fig.
4). The operation time was 246 min, with intraoperative
bleeding amounting to 2635mL. The excised specimen

pathologically showed purulent granulomas, although
the presence of amoeba could not be confirmed. E. histo-
lytica has not been detected again in any drain since the
initial diagnosis.
The disseminated intravascular coagulation immedi-

ately subsided after surgery. Owing to a high fever, the
patient was placed on prolonged bedrest. He eventually
became malnourished and suffered from disuse syn-
drome. After long-term physical therapy, the patient was
discharged 137 days after surgery. In the CT prior to his
discharge, the abscess had almost disappeared (Fig. 5).
The patient had no recurrence of liver abscess 1 year
after surgery.

Discussion and conclusions
We encountered a case of amebic liver abscess effect-
ively treated with surgical drainage using preoperative
CT and IOUS. Although the large abscess showed resist-
ance to MNZ treatment, the patient was saved through
careful planning and correct device usage during the op-
eration. To our knowledge, this is the first report to
demonstrate the effectiveness of surgery against amebic
abscess.
Amebiasis is the third major cause of morbidity and

the fourth major cause of mortality from protozoal in-
fection worldwide. Many people infected with E. histoly-
tica can be cured without displaying symptomatic
disease. However, around 10% of asymptomatic individ-
uals infected with this protozoa develop amebic colitis
over the course of a year [4, 5]. Occasionally, the in-
fected individuals develop fulminant amoebic colitis with
profuse bloody diarrhea, fever, and abdominal pain [6].
The most common extraintestinal infection of the dis-
ease is amebic liver abscess. The trophozoites that

Table 2 Blood tests just before emergency operation

Total bilirubin 1.03 mg/dL White blood cell 24,700 /uL

AST 65 IU/L Hemoglobin 7.1 g/dL

ALT 36 IU/L Hematocrit 21.4 %

Total protein 5.5 g/dL Platelets 28.8 ×104/uL

Albumin 1.4 g/dL PT-INR 1.58

Blood sugar 114 mg/dL APTT 44.2 sec (INR)

Total Cholesterol 37 mg/dL FDP 33 ug/mL

Na 137 mmol/L BUN 14 mg/dL

K 3.4 mmol/L Creatinine 0.39 mg/dL

Cl 102 mmol/L CRP 9.9 mg/dL

AST aspartate aminotransferase, ALT alanine aminotransferase, BUN blood urea
nitrogen, PT prothrombin time, APTT activated partial thromboplastin time,
FDP fibrin degradation product, INR international normalized ratio

Fig. 2 a Preoperative CT. b Postoperative CT. Red area: Abscess, Green line: (a) Catheter and (b) drain tube. CT: Computed tomography
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breach the colonic mucosa reach the liver through the
portal system and induce abscess formation [7, 8]. Thor-
acic complications of amebic liver abscess are common,
as observed in the case described [9]. Sex and age are re-
lated to the onset of amebic liver abscess. Among the
causes of the high morbidity rates of adult males are al-
cohol intake and iron storage in the liver. Alcohol intake
promotes iron absorption. Chronic alcohol intoxication
enhances the deposition of iron in the liver Infants,
menstruating females, and the elderly are less prone to

amebic liver abscess due to lower liver iron deposition
[10].
Intravenous administration of MNZ is the standard

therapy for amebic liver abscess [11]. While percutan-
eous drainage is preferred in pyogenic liver abscesses,
there are reports that percutaneous drainage does not
have a better prognosis than MNZ in the treatment of
uncomplicated cases [12]. However, it is also true that
there are amebic liver abscesses resistant to MNZ. Med-
ical treatment depends on MNZ, which has adverse ef-
fects including gastrointestinal symptoms and
encephalopathy. Resistance to MNZ is an increasing
concern [3, 13]. Auranofin, classically used for rheuma-
toid arthritis, is active against E. histolytica and is useful
for amebiasis, but its efficacy in humans lacks evidence
[14]. Cases where the abscess diameter exceeds 3.0–5.0
cm or where an abscess perforates into other organs are
indicated for percutaneous drainage [15–17]. However,
reports of surgical drainage have dramatically decreased
in recent years. Indeed, a recent report suggested that
the mortality rate of cases with surgical drainage was
34%. The lack of preoperative medical treatment with
MNZ affected the mortality rate [18]. Surgical drainage
in cases with failure of conservative treatment is highly
invasive to patients with a poor general condition. The
requirement for surgical indication needs to be carefully
assessed. Since our patient had amebic liver abscess 15
cm in diameter that was resistant to MNZ and percutan-
eous drainage, coupled with uncontrolled DIC, we per-
formed an emergency surgery.
Although there are reports of favorable surgical drain-

age results, only a few descriptions about the surgical
methods exist. In our case, by using IOUS in addition to

Fig. 3 Photographs of intraoperative ultrasonography. a The normal liver, and b the necrotic liver and drain tube

Fig. 4 The mediastinal abscess was already well drained when
surgery was performed
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the preoperative CT information, it was possible to de-
termine the liver, its tissue, and abscess cavity. Thus, ap-
propriate drainage was possible. Tan et al. reported that
the response rate of surgical drainage to bacterial hepatic
abscesses greater than 5 cm was higher than that of per-
cutaneous drainage [19]. They refer to the quality of sur-
gery by confirming the appropriate drainage route with
preoperative CT and IOUS, which agrees with our re-
sults. However, their cases essentially differed from ours
since they performed surgery as an initial treatment for
bacterial liver abscess, while our patient underwent sec-
ondary treatment of the amebic liver abscess. This in-
volves resection of necrotic tissue with an unclear
border and requires more accurate recognition of ana-
tomical structures to avoid damage to major vessels.
Although successful right hepatectomies for amebic

liver abscesses have been documented, many patients
who are possible candidates for liver abscess operation
do not usually have the condition to tolerate extensive
hepatectomy. Nevertheless, we did surgical drainage for
this case to achieve necrotic tissue removal and place a
large-diameter drain into the abscess cavity for effective
evacuation that could not be performed by small-
diameter percutaneous drainage. Indeed, the inflamma-
tory response was markedly improved after surgery. Al-
though the abscess cavity remained after the operation,
eventually the surgically-placed drain worked well to de-
compress the liver abscess. Determining the timing of
surgical drainage for this case was difficult. However, a

decision had to be undoubtedly made before the patient
could no longer withstand surgery.
Although many modalities like CT or MRI can clearly

show liver abscesses, diagnosing whether an abscess is
pyogenic or amebic is difficult. E. histolytica is rarely de-
tected in patient’s stools or from drained pus. In this pa-
tient, we considered that the delay of the diagnosis caused
hepatic necrosis refractory to conservative treatment. For
patients who have difficulty in receiving treatment for a
bacterial liver abscess without proof of amebic existence,
it may be possible to complete conservative treatment by
administering MNZ before the diagnosis.
In conclusion, MNZ is usually the first choice of treat-

ment for amebic liver abscesses, but surgical drainage
under laparotomy using IOUS would be considered a
treatment option in cases refractory to conservative
management.

Abbreviations
MNZ: Metronidazole; IOUS: Intraoperative ultrasonography; CT: Computed
tomography

Acknowledgements
All authors are thankful for the kindness of Dr. Atsushi Matsumoto, Dr.
Takefumi Uchida, and Dr. Yasushi Okusa (Department of Surgery, Tokorozawa
Central Hospital, Japan).

Authors’ contributions
K.K., T.E., M.F., and M.N. performed the operation. H.N., T.I., and Y.M.,
contributed to the treatment protocol. Y.O., and J.Y. supervised the patient’s
care. K.K., T.E., and J.Y. designed and drafted the manuscript. K.H., H.U., and Y.
K assisted in the preparation of the manuscript. All authors read and
approved the final manuscript.

Fig. 5 CT showing that the abscess reduced in size. a CT when the patient was admitted. b Preoperative CT. c Postoperative CT. d CT before the
patient was discharged. CT: Computed tomography

Kouzu et al. BMC Surgery          (2020) 20:112 Page 5 of 6



Funding
All authors certify that they have no commercial associations that might
pose a conflict of interest in connection with the submitted article.

Availability of data and materials
The data supporting the conclusions of this article are included in this
published article.

Ethics approval and consent to participate
Written informed consent was obtained from the patient.

Consent for publication
The patient described in this report has signed an informed consent to
publish his case, including all accompanying images prior to writing this
manuscript.

Competing interests
The authors have no competing interests to disclose.

Author details
1Department of Surgery, National Defense Medical College, 3-2 Namiki,
Tokorozawa, Saitama 359-8513, Japan. 2Department of General Medicine,
National Defense Medical College, 3-2 Namiki, Tokorozawa, Saitama
359-8513, Japan. 3Department of Surgery, New-Tokyo Hospital, 1271,
Wanagaya, Matsudo, Chiba 270-2232, Japan.

Received: 4 October 2019 Accepted: 18 May 2020

References
1. Walsh JA. Problems in recognition and diagnosis of amebiasis: estimation of

the global magnitude of morbidity and mortality. Rev Infec Dis. 1986;8(2):
228–38.

2. Zafar A, Ahmed S. Amoebic liver abscess: a comparative study of needle
aspiration versus conservative treatment. J Ayub Med Coll Abbottabad.
2002;14(1):10–2.

3. Akgun Y, Tacyildiz IH, Celik Y. Amebic liver abscess: changing trends over 20
years. World J Surg. 1999;23(1):102–6.

4. Stanley SL Jr. Amoebiasis. Lancet. 2003;361(9362):1025–34.
5. Gathiram V, Jackson TF. A longitudinal study of asymptomatic carriers of

pathogenic zymodemes of Entamoeba histolytica. S Afr Med J. 1987;72(10):
669–72.

6. Aristizabal H, Acevedo J, Botero M. Fulminant amebic colitis. World J Surg.
1991;15(2):216–21.

7. Adams EB, MacLeod IN. Invasive amebiasis. II. Amebic liver abscess and its
complications. Medicine. 1977;56(4):325–34.

8. Salles JM, Moraes LA, Salles MC. Hepatic amebiasis. Braz J Infect Dis. 2003;
7(2):96–110.

9. Ibarra-Perez C. Thoracic complications of amebic abscess of the liver: report
of 501 cases. Chest. 1981;79(6):672–7.

10. Makkar RP, Sachdev GK, Malhotra V. Alcohol consumption, hepatic iron load
and the risk of amoebic liver abscess: a case-control study. Intern Med.
2003;42(8):644–9.

11. Freeman CD, Klutman NE, Lamp KC. Metronidazole. A therapeutic review
and update. Drugs. 1997;54(5):679–708.

12. Van Allan RJ, Katz MD, Johnson MB, Laine LA, Liu Y, Ralls PW.
Uncomplicated amebic liver abscess: prospective evaluation of
percutaneous therapeutic aspiration. Radiology. 1992;183(3):827–30.

13. Wassmann C, Hellberg A, Tannich E, Bruchhaus I. Metronidazole resistance
in the protozoan parasite Entamoeba histolytica is associated with increased
expression of iron-containing superoxide dismutase and peroxiredoxin and
decreased expression of ferredoxin 1 and flavin reductase. J Bio Chem.
1999;274(37):26051–6.

14. Debnath A, Parsonage D, Andrade RM, He C, Cobo ER, Hirata K, et al. A
high-throughput drug screen for Entamoeba histolytica identifies a new
lead and target. Nat Med. 2012;18(6):956–60.

15. Basile JA, Klein SR, Worthen NJ, Wilson SE, Hiatt JR. Amebic liver abscess.
The surgeon's role in management. Am J Surg. 1983;146(1):67–71.

16. Conter RL, Pitt HA, Tompkins RK, Longmire WP Jr. Differentiation of
pyogenic from amebic hepatic abscesses. Surg Gynecol Obstet. 1986;162(2):
114–20.

17. vanSonnenberg E, Mueller PR, Schiffman HR, Ferrucci JT Jr, Casola G,
Simeone JF, et al. Intrahepatic amebic abscesses: indications for and results
of percutaneous catheter drainage. Radiology. 1985;156(3):631–5.

18. Eggleston FC, Verghese M, Handa AK, Gill SS. The results of surgery in
amebic liver abscess: experiences in eighty-three patients. Surgery. 1978;
83(5):536–9.

19. Tan YM, Chung AY, Chow PK, Cheow PC, Wong WK, Ooi LL, et al. An
appraisal of surgical and percutaneous drainage for pyogenic liver
abscesses larger than 5 cm. Ann Surg. 2005;241(3):485–90.

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

Kouzu et al. BMC Surgery          (2020) 20:112 Page 6 of 6


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

