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Abstract

Background: Plasmodium knowlesi, a malaria parasite typically found in long-tailed and pig-tailed macaques, is the
most common cause of human malaria in Malaysian Borneo. Infections in humans result in a spectrum of disease,
including fatal outcomes. Spontaneous splenic rupture is a rare, but severe complication of malaria and has not been
reported previously for knowlesi malaria.

Case presentation: A 46-year-old man presented with fever and acute surgical abdomen with concomitant P
knowlesi malaria infection at Kapit Hospital. He was in compensated shock upon arrival to the hospital. He had gener-
alized abdominal tenderness, maximal at the epigastric region. Bedside focused abdominal ultrasonography revealed
free fluid in the abdomen. He underwent emergency exploratory laparotomy in view of haemodynamic instability
and worsening peritonism. Intraoperatively, haemoperitoneum and bleeding from the spleen was noted. Splenec-
tomy was performed. Histopathological examination findings were suggestive of splenic rupture and presence of
malarial pigment. Analysis of his blood sample by nested PCR assays confirmed P. knowlesi infection. The patient
completed a course of anti-malarial treatment and recovered well post-operation.

Conclusions: Spontaneous splenic rupture is a rare complication of malaria. This is the first reported case of splenic
rupture in P knowlesi malaria infection. Detection of such a complication requires high index of clinical suspicion and
is extremely challenging in hospitals with limited resources.
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Background

Malaria in humans was thought to be caused by four spe-
cies of Plasmodium (namely Plasmodium falciparum,
Plasmodium vivax, Plasmodium ovale and Plasmodium
malariae) until a large focus of human infections with
Plasmodium knowlesi was reported in 2004 in the Kapit
Division of Sarawak, Malaysian Borneo [1]. Plasmodium
knowlesi infections in humans have subsequently been
reported throughout Southeast Asia and result in a spec-
trum of disease from very mild to fatal outcomes [2].
Malaria has been associated with various complications
including liver or renal impairment, cerebral malaria and
acute respiratory distress syndrome. Spontaneous rup-
ture of spleen is a rare complication of malaria, occurring
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in only 0-2% of patients [3]. Most of the cases of spon-
taneous splenic rupture in malaria are associated with
P vivax although there have been rare cases associated
with other Plasmodium species [4]. Of the 22 malaria
cases with spontaneous splenic rupture reported in the
literature since 1960, P vivax was the most common
(15 patients), followed by P. falciparum (5 patients) and
P. malariae (2 patients) [5]. There has been no reported
case of spontaneous splenic rupture due to P. knowlesi.

Case presentation

A 46-year-old man, previously well, presented at Kapit
Hospital, Sarawak, Malaysian Borneo with fever, chills
and rigors for 2 days. It was associated with severe epi-
gastric and left hypochondrium pain and loose stool.
There was no preceding history of trauma. Upon
arrival to the emergency unit, his general condition
was stable. Physical examination revealed blood pres-
sure of 123/86 mmHg, pulse rate of 114 beats/min and
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temperature of 39 °C. His respiratory rate was 23 breath/
min and the oxygen saturation on room air measured by
pulse oximetry was 97%. The abdomen was generally ten-
der and guarded, maximal at the epigastric region. Bed-
side focused abdominal ultrasonography revealed free
fluid in the abdomen. Chest radiograph did not reveal
any obvious sign of pneumoperitoneum.

Haematological analysis showed haemoglobin of
11.5 g/dL, white blood cell count of 8.2 x 10*/puL and
platelet count of 77 x 10%/uL. His creatinine level was
89 umol/L and electrolytes were within the normal range.
The results of the liver function tests were as follows:
aspartate aminotransferase 15 U/L, alanine aminotrans-
ferase 11.8 U/L and total bilirubin 22.9 pmol/L. Serum
amylase was normal. The arterial blood gas revealed good
oxygenation and absence of metabolic disturbance (pH
7.44, PaO, 87 mmHg, PaCO, 34 mmHg, bicarbonate of
22.3 mmol/L and base excess — 1.8 mmol/L). The serum
lactate measured was 0.8 mmol/L.

Plasmodium knowlesi was identified by examina-
tion of a Giemsa-stained blood film and the parasitae-
mia was estimated to be 240 parasites/uL blood. Finger
prick blood samples from the patient were spotted on
filter paper and sent to the Malaria Research Centre at
Universiti Malaysia Sarawak where DNA was extracted
as described previously [6]. The DNA was examined by
nested PCR assays specific for P knowlesi, P. falciparum,
P. vivax, P. malariae and P. ovale, which indicated the
patient was infected with P. knowlesi [7].

There was no formal radiological imaging done, such
as abdominal ultrasonography or computed tomography,
since this service is unavailable at Kapit hospital. Four
tablets of artemether—lumefantrine were given upon lab-
oratory diagnosis of P knowlesi malaria.

The patient later developed hypotension despite fluid
resuscitation and required single inotropic support,
noradrenaline at a dose of 0.2 mcg/kg/min. He simulta-
neously experienced worsening peritonism. The surgical
team was consulted, and he was posted for emergency
exploratory laparotomy after stabilization. The anti-
malarial was changed to intravenous artesunate in view
that the patient was vomiting.

Intraoperatively, haemoperitoneum was observed upon
entering the abdomen, with blood clots seen overly-
ing the splenic region. Gross examination of the spleen
revealed tear of splenic capsule and subcapsular haema-
toma at the superior pole (Fig. 1). Otherwise, the spleen
was of average size, measuring 12 cm. Total splenectomy
was performed and no visceral perforation was seen.
The estimated blood loss was 7 L. During the operation,
he required high dose of inotrope infusion: noradrena-
line up to 2 mcg/kg/min, adrenaline up to 1 mcg/kg/
min and dobutamine constant at 5 mcg/kg/min, fluid
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Fig. 1 Gross appearance of the spleen. The diaphragmatic surface
a shows tear of splenic capsule at the superior pole and the visceral
surface, b shows subcapsular haematoma at the superior pole

resuscitation (2 L of crystalloid and 1.5 L of colloid solu-
tion) and disseminated intravascular coagulation (DIC)
regime transfusion due to massive blood loss. Postopera-
tively, the patient was managed in the high dependency
ward of Kapit Hospital. There, he remained stable, ino-
trope was weaned off and he was extubated on the next
day after the operation. He was administered with intra-
venous artesunate for 4 days. It was later switched to oral
artemether—lumefantrine which he completed following
a total of 6 doses. Subsequent blood films were negative
for malaria parasites.

Histopathological examination revealed splenic tissue
with focal breaching of the capsule with areas of haem-
orrhage, consistent with splenic haemorrhage. There
were a few brownish pigments within the spleen indica-
tive of malarial pigment. The patient recovered well after
the operation and was discharged after 9 days of hospital
stay. He was given routine follow up post-malaria treat-
ment and later administered with the routine post-sple-
nectomy vaccinations against Streptococcus pneumoniae,
Neisseria meningitidis and Haemophilus influenzae. One
month later, he was well upon review at the surgical out-
patient clinic.

Discussion
Malaria can present with numerous clinical symptoms
and complications. P, falciparum is recognized as the most
common cause of severe complications in malaria [8].
However, many cases of severe malaria have been reported
in P knowlesi with approximately 1 in 10 patients develop-
ing severe complications, including fatal outcomes, at a
district hospital in Sarawak, Malaysian Borneo [2].

Due to the relatively high prevalence of malaria in the
Kapit division of Sarawak, there is a high suspicion for
malaria in patients who came with febrile illness. In the
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present case, early diagnosis of P knowlesi malaria was
made in less than 2 h from presentation. After thorough
assessment, suspicion of splenic rupture was raised based
on clinical grounds and prompt operative intervention
was performed. Therefore, early diagnosis of malaria, rec-
ognition of splenic rupture and prompt intervention have
contributed to the favourable outcome in this patient.

Presentation of acute abdominal pain in malaria
patients poses a great diagnostic challenge, especially in
hospitals with limited resources. Left hypochondrium
pain and circulatory shock are the commonest presen-
tation of splenic rupture [9]. Imaging modalities such as
ultrasound and CT serve as important tools in the detec-
tion of splenic complication. An abdominal ultrasound
can detect subcapsular haematomas, perisplenic collec-
tions, splenic rupture and haemoperitoneum, whereas
an abdominal CT scan is more accurate and more use-
ful in diagnosis and monitoring [4]. Despite the absence
of advanced diagnostic equipment, we have proven that
malaria management in a peripheral healthcare set-
ting is achievable by accurate and quick confirmation of
malaria by microscopy and wise clinical observation and
response by healthcare team comprised of physician, sur-
geon, anaesthetist, pathologist and laboratory staff.

Hyperparasitaemia is one of the criteria of severe
malaria and the risk of severe knowlesi malaria increases
11-fold with parasitaemia>20,000/uL and 28-fold with
parasitaemia > 100,000/uL [10]. Plasmodium knowlesi
parasitaemia upon hospital admission has also been
shown to be an independent determinant of respiratory
distress, renal and liver impairment [11]. However, this
case has demonstrated that severe complications such as
splenic rupture can occur in knowlesi malaria patients
with low parasitaemia, just as reported for other low par-
asitaemia vivax malaria patients [12-14].

Traditionally, spontaneous splenic rupture due to
malaria is treated with splenectomy [4]. However, recent
advances in treatment and understanding of post-oper-
ative risk of splenectomy showed that conservative
treatment can be applied in the setting of stable haemo-
dynamics and lack of progression of haemorrhage [15,
16]. The current patient underwent splenectomy in view
of massive bleeding from ruptured spleen leading to
haemodynamic instability.

Conclusion

Malaria remains as a major health problem worldwide.
Spontaneous rupture of malarial spleen is rare. Neverthe-
less, failure to recognize and manage this complication
early can adversely affect the patient’s outcome. Malaria
management in poorly accessible healthcare services is
extremely challenging and greatly dependent on clinical
competence and experience.

Page 3 of 4

Abbreviations
CT: computed tomography; DIC: disseminated intravascular coagulation.

Authors’ contributions
CYC and BS wrote the paper, CYC and WCP managed the case and KAK ana-
lysed the blood sample. All authors read and approved the final manuscript.

Author details

! Medical Department, Kapit Hospital, Ministry of Health, Kapit, Malaysia. 2 Sur-
gical Department, Kapit Hospital, Ministry of Health, Kapit, Malaysia. 3 Malaria
Research Centre, Faculty of Medicine and Health Sciences, Universiti Malaysia
Sarawak, Kota Samarahan, Sarawak, Malaysia.

Acknowledgements

We would like to thank the Director General of Health Malaysia for his permis-
sion to publish this article. The authors thank the Director of Kapit Hospital,
Dr. Hii King Ching for her guidance and support, Dr. Aznim Hani binti Ramlan,
pathologist at Sarawak General Hospital for her expert opinion and all staff of
Kapit Hospital involved in the care of this patient.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
Not applicable.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Funding
Grant from UNIMAS (FO5/SpTDG/1447/2016/4) for molecular identification of
malaria parasites.

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

Received: 5 October 2018 Accepted: 26 November 2018
Published online: 04 December 2018

References

1. Singh B, Sung LK, Matusop A, Radhakrishnan A, Shamsul SS, Cox-Singh J,
et al. A large focus of naturally acquired Plasmodium knowlesi infections in
human beings. Lancet. 2004;363:1017-24.

2. Singh B, Daneshvar C. Human infections and detection of Plasmodium
knowlesi. Clin Microbiol Rev. 2013;26:165-84.

3. Jacobs FM, Prat D, Petit F, Smadja C, Brivet FG. Spontaneous rupture of
the spleen during malaria: a conservative treatment approach may be
appropriate. Clin Infect Dis. 2005;40:1858-9.

4. Hussein BMA, Ani AM, Al-Mayoofi O, Mehraj M, Joher AA, Bonilla JA, et al.
Spontaneous rupture of splenic hematoma in a malaria patient: case
report and review of literature. Int J Surg Case Rep. 2016;29:241-4.

5. Patel MI. Spontaneous rupture of a malarial spleen. Med J Aust.
1993;159:836-7.

6. Cox-Singh J, Mahayet S, Abdullah MS, Singh B. Increased sensitivity of
malaria detection by nested polymerase chain reaction using simple
sampling and DNA extraction. Int J Parasitol. 1997,27:1575-7.

7. Lee K-S, Divis PCS, Zakaria SK, Matusop A, Julin RA, Conway DJ, et al. Plas-
modium knowlesi: reservoir hosts and tracking the emergence in humans
and macaques. PLoS Pathog. 2011;7:1002015.

8. Trampuz A, Jereb M, Muzlovic I, Prabhu RM. Clinical review: severe
malaria. Crit Care. 2003;7:315.

9. Dayal M, Sharma R, Jeyaseelan N, Sood R, Mathur SR, Chitragar S. Non-
traumatic rupture of malarial spleen. Trop Gastroenterol. 2013;34:191-3.



Changetal. MalarJ  (2018) 17:448 Page 4 of 4

10. Barber BE, William T, Grigg MJ, Menon J, Auburn S, Marfurt J, et al. A 14. Oscherwitz SL. Chronic malaria with splenic rupture. J Travel Med.
prospective comparative study of knowlesi, falciparum, and vivax malaria 2003;10:64-5.
in Sabah, Malaysia: high proportion with severe disease from Plasmodium 15. Schuler JG, Filtzer H. Spontaneous splenic rupture. The role of nonopera-
knowlesi and Plasmodium vivax but no mortality with early referral and tive management. Arch Surg. 1995;130:662-5.
artesunate therapy. Clin Infect Dis. 2013;56:383-97. 16. Hamel CT, Blum J, Harder F, Kocher T. Nonoperative treatment of splenic
11. Daneshvar C, Davis TME, Cox-Singh J, Rafa'ee MZ, Zakaria SK, Divis PCS, rupture in malaria tropica: review of literature and case report. Acta Trop.
et al. Clinical and laboratory features of human Plasmodium knowlesi 2002;82:1-5.

infection. Clin Infect Dis. 2009;49:852-60.

12. Jiménez BC, Navarro M, Huerga H, Lopez-Vélez R. Spontaneous splenic
rupture due to Plasmodium vivax in a traveler: case report and review. J
Travel Med. 2007;14:188-91.

13. Gockel HR, Heidemann J, Lorenz D, Gockel I. Spontaneous splenic rup-
ture, in tertian malaria. Infection. 2006;34:43-5.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Spontaneous splenic rupture in Plasmodium knowlesi malaria
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusion
	Authors’ contributions
	References




