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 Summary
	  Spontaneous	 rupture	 of	 spleen	due	 to	 factor	XIII	 defieciency	 is	 a	 rare	 cause	 of	 abdominal	 pain	

with	disastrous	consequences	and	can	be	easily	confused	with	other	abdominal	pathologies	until	
a	strong	possibility	is	entertained.The	patients	usually	present	in	emergengy	with	acute	abdomen	
and	diagnosis	 is	 difficult.The	diagnosis	 is	 usually	made	 on	high	degree	 of	 clinical	 suspicion	 and	
falling	hematorit	and	failure	of	conservative	management	or	by	imaging.	The	radiologist	need	to	be	
aware	of	this	potentially	fatal	complication	since	early	intervention	is	life	saving.	CT	imaging	can	
also	help	in	conservative	management	in	non	critical	patients
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Background

Spontaneous	rupture	of	spleen	is	a	rare	but	potentially	lethal	
cause	 of	 abdominal	 pain	 with	 disastrous	 consequences.	
Splenic	 rupture	usually	 is	associated	with	 trauma	 (blunt	or	
penetrating	injuries)	and	in	these	conditions	the	role	of	imag-
ing	 is	 to	define	 the	presence	and	extent	of	 splenic	 injuries.	
Spontaneous	rupture	of	spleen,	however,	can	be	easily	con-
fused	with	other	abdominal	pathologies	until	a	strong	possi-
bility	is	entertained	especially	when	a	predisposing	cause	like	
hematological	 and	 neoplastic	 conditions,	 tropical	 endemic	
disease	or	other	causes	of	spontaneous	rupture	of	the	spleen	
is	present	 (Table	1)We	here	 report	 two	cases	of	Factor	XIII	
deficiency	that	presented	with	atypical	histories	and	on	eval-
uation	revealed	spontaneous	rupture	of	normal	sized	spleen.

Case Report

Case 1

18-year-old	male,	known	case	of	Factor	XIII	deficiency	on	
treatment	presented	 in	Emergency	Department	with	 sud-
den	abdominal	pain	of	one	day	duration	after	straining	 in	
toilet.	 He	 had	 shortness	 of	 breath	 and	 palpitations	with	
mild	chest	pain	on	left	side.

On	examination,	patient	looked	tired	and	pale	but	was	con-
scious,	and	well	oriented.

On	clinical	 examination,	 the	patient	had	 tachycardia	 (pulse	
rate	 106/min),	 Respiratory	 Rate	 43/min.	 Blood	 Pressure	
was120/66mmHg	on	admission	he	had	tenderness	in	left	lum-
bar	region.	No	obvious	ecchymosis	or	petechiae	were	noted.

The	 patient's	 investigation	 revealed	 Hb	 –	 9.2	 gm%,	 RBC	
–	 5×10–6/ul,	WBC	 –	 17.3×10–3/ul	with	 predominant	 poly-
morphs	 (85%)	 and	hematocrit	 29.6.	 The	 patient	was	 kept	
under	observation	with	symptomatic	treatment	but	he	did	
not	show	any	relief.

Repeat	 hemogram	 at	 6	 hours	 showed	 that	Hb	 had	 fallen	
6.5	g/dl	with	hematocrit	of	20.1	and	WBC	count	14.6×10–3.	
The	INR	was	1.1,	PT	13.0	(control	range	10.3–12.4)	and	PTT	
30.7.	Emergency	CT	of	abdomen	was	requested.

CT	with	 intravenous	 contrast	 revealed	 evidence	 of	 hemo-
peritoneum	 and	 approximately	 3.7	 cm	 triangular,	 non	
enhancing	area	in	the	upper	part	of	spleen	extending	up	to	
the	lateral	margin.	The	splenic	size	was	normal.In	view	of	
the	clinical	background,	the	diagnosis	of	spontaneous	rup-
ture	of	the	spleen	was	considered.

The	patient	was	managed	conservatively	with	blood	trans-
fusion	 and	Factor	XIII	 cryoprecipitate.	The	patient	 stabi-
lized	and	repeat	CT	was	performed	which	showed	no	evi-
dence	of	arterial	blush	and	no	increase	in	hemoperitoneum.

Signature: © Pol J Radiol, 2010; 75(1): 81-83

81

C A S E  R E P O R T



So	 the	 decision	 to	 carry	 on	with	 conservative	 treatment	
was	 taken	and	 the	patient	was	discharged	one	week	 later	
on	follow	up	advice

Case 2

17-year-old	 male,	 known	 case	 of	 Factor	 XIII	 deficiency	
presented	 to	Emergency	department	with	history	 of	 sud-
den	 abdominal	 pain	 for	 last	 two	 days	 and	 dizziness	 and	
lightheadedness.

O/E	 patient	 looked	 pale,	 conscious,	 oriented.	 The	 patient	
revealed	mild	 tachypnea	 (40/min),	 pulse	was	110/min	with	
BP	180/60	mmHg.	The	 rest	of	 the	clinical	 examination	was	
unremarkable.	 On	 admission,	 his	 blood	 profile	 revealed	
hemoglobin	 of	 6gm/dl.	 Reviewing	 the	 previous	 records	
showed	that	his	hemoglobin	had	fallen	from	13	gm	–	6	gm/
dl	 in	three	days	 (Patient	had	visited	hematology	clinic	three	
days	ago).

Subsequently	 the	 patient	 was	 referred	 for	 urgent	 ultra-
sound	which	 revealed	 free	 fluid	 in	 abdomen	with	 a	 focal	
hypoechoic	 area	 in	 spleen	 and	 left	 pleural	 effusion.	 The	
differential	diagnosis	of	splenic	injury	or	ruptured	abscess	
was	considered	and	patient	was	referred	for	CT	for	further	
evaluation.

CT	revealed	large	free	fluid	accumulation	in	abdomen	with	
approximately	4cm	sized	 ill	defined	hypodensity	 involving	

the	 spleen	 suggesting	 grade	 III	 injury.	 The	 diagnosis	 of	
spontaneous	splenic	rupture	was	suggested

The	patient	was	treated	with	blood	transfusion,	 fresh	fro-
zen	plasma,	cryoprecipitate	and	splenectomy.	Postoperative	
treatment	was	 continued	with	 fresh	 frozen	plasma,	 cryo-
precipitate	and	was	discharged	after	one	week.

Discussion

Spontaneous	 rupture	 of	 spleen	 requires	 a	 high	 degree	 of	
clinical	 suspicion	 for	 immediate	 diagnosis,	 appropriate	
resuscitation	and	intervention.

Orloff	and	Peskin[1]	suggested	following	criteria	for	sponta-
neous	splenic	rupture:	
a.		No	history	of	trauma	prior	to	operation	or	retrospective-
ly	after	operation.

b.		No	evidence	of	disease	that	can	affect	spleen.
c.		No	 evidence	 of	 perisplenic	 adhesions	 or	 scarring	 of	
spleen.

d.	Spleen	is	normal	on	gross	and	histological	examination.
e.		Crate	and	Payne	added	fifth	criterion“full	viral	studies	of	
acute	 phase	 and	 convalescent	 sera	 show	no	 significant	
rise	in	viral	antibody	titers	[2].

The	first	cases	of	spontaneous	splenic	rupture	were	report-
ed	 by	 Rokitansky	 in	 1861	 [3]	 and	 Atkinson	 in	 1874	 [4].	
Weidman	in	1927	first	used	the	term	spontaneous	rupture	
of	 spleen	 –	without	 apparent	 trauma	 following	 insignifi-
cant	events,	including	muscular	exertion	[5,6].	Knoblich	in	

Infections Infectious mononucleosis

Malaria

Kalazar

Viral Hepatitis

Subacute bacterial endocarditis

Typhoid fever

Tuberculosis

Hematologic and neoplastic 
causes Hemophilia

Anticoagulation

Hemolytic anemia

Myeloid metaplasia/fibrosis

Lymphoma and leukemia

Multiple myeloma

GI causes Crohn's disease

Pancreatitis

Infiltrative causes Amyloidosis

Felty's syndrome

Sarcoidosis

Table1. Causes of Spontaneous splenic rupture.

Figure 1.  Ultrasound images. (A) Showing free fluid in Morrisons 
pouch and in pelvis. (B) Fluid around the spleen with 
hypoechoic area within spleen. Note mild left pleural 
effusion.
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1966	suggested	that	the	term	“spontaneous”	be	replaced	by	
“pathologic”	 in	 atraumatic	 rupture	 of	 the	 diseased	 spleen	
[5].	 Spontaneous	 rupture	 of	 apparently	normal	 spleen	has	
also	been	reported	[3–5].	Spontaneous	rupture	of	spleen	has	
been	reported	as	complication	of	infectious,	inflammatory,	
hematologic,	neoplastic	causes	(Table	1)	[7–20].

The	etiology	of	spontaneous	rupture	of	the	normal	spleen	is	
not	known.	There	are	many	different	speculations	regard-
ing	the	cause	of	this	rare	clinical	entity,	but	most	of	these	
theories	lack	strong	evidence	to	support	them.	These	theo-
ries	include	[1,4]:	
1.		Localized	 involvement	 of	 the	 spleen	with	 a	 pathologic	
process,	which	upon	 rupture	 all	 evidence	 of	 pathologic	
changes	are	destroyed.

2.		Reflex	 spasm	 of	 splenic	 vein	 causing	 acute	 splenic	
congestion.

3.		Portal	 venous	 congestion	 with	 chronic	 splenic	
congestion.

4.		Abnormally	mobile	spleen	that	undergoes	recurrent	tor-
sions	and	the	resultant	congestion	leads	to	rupture.

5.	Rupture	of	a	degenerative	or	aneurysmal	splenic	artery.
6.	Forgotten	or	unnoticed	trauma.
7.		Sudden	 increase	 in	abdominal	pressure	 leads	to	rupture	
(i.e.	A	heavy	meal,	defecation,	lifting,	sexual	intercourse.

We	report	 two	cases	of	 splenic	rupture	due	 to	Factor	XIII	
deficiency.

Factor	 XIII	 deficiency	 is	 a	 very	 rare	 autosomal	 bleeding	
disorder	with	frequency	1:2,000,000	in	general	population.	
Factor	XIII	is	the	last	enzyme	to	be	activated	in	blood	coag-
ulation	pathway	and	functions	to	cross	link	and	alpha	and	
beta	 fibrin	 chains	 resulting	 in	 stronger	 clots.	Only	20%	of	
patients	experience	bleeding	in	CNS,	mouth	and	muscle	or	
from	lacerations	and	this	occur	usually	without	trauma	[7].

We	 could	 only	 find	 two	 reports	 in	 English	 literature	 of	
Factor	 XIII	 deficiency	who	 suffered	 spontaneous	 splenic	
rupture	[7,21].

Although	definite	diagnosis	can	be	made	only	on	laparoto-
my,	imaging	can	help	in	immediate	diagnosis	of	this	condi-
tion.	Radiologists	need	to	be	aware	of	this	possibility	espe-
cially	when	 confronted	with	background	of	hematological	
diseases.	Ultrasound	though	can	raise	the	suspicion	of	this	
entity	but	can	be	confused	with	other	diagnostic	possibili-
ties	as	occurred	in	our	case.	CT	is	a	rapid	diagnostic	tool	for	
reliable	evaluation	of	the	spleen	and	follow	up	as	one	case	
was	conservatively	managed.

Figure 2.  Contrast CT showing well defined non enhancing 
hypodense area in spleen. Associated free fluid in abdomen 
suggesting splenic injury and hemoperitoneum.

References: 

	 1.	Orloff	MJ,	Peskin	GW:	Spontaneous	rupture	of	the	normal	spleen-A	
surgical	enigma.	Case.	Int	Abstr	Surg,	1958;	106:	1–11

	 2.	Crate	ID,	Payne	MJ:	Is	the	diagnosis	of	spontaneous	rupture	of	a	
normal	spleen	Valid?.	J	R	Army	Med	Corps,	1991;	137:	50–51

	 3.	Laseter	T,	McReynolds	T:	Spontaneous	splenic	rupture.	Military	
Medicine,	2004;	69:	673–74

	 4.	Badenoch	DF,	Maurice	HD,	Gilmore	OJ:	Spontaneous	rupture	of	a	
normal	spleen.	J	R	Coll	Surg	Edinb,	1985;	30:	326–27

	 5.	Lieberman	ME.	Levitt	MA:	Spontaneous	rupture	of	the	spleen:	a	case	
report	andliterature	review.	Am	J	Emerg	Med,	1989;	7(1):	28–31

	 6.	Vahid	B,	Bosanac	A,	ME,	Paul	M:	Spontaneous	rupture	of	normal	
spleen:	A	case	report	Surgery	on	line	2005

	 7.	Khalife	H,	Muwakkit	S,	Moussawi	H	et	al:	Spontaneous	splenic	
rupture	in	a	patient	with	factor	XIII	deficiency	and	novel	mutation.	
Pediatr	Blood	Cancer,	2008;	50(1):	113–14

	 8.	Ford	GA,	Bradley	JR,	Appleton	DS	et	al:	Spontaneous	splenic	rupture	
in	polyarteritis	nodosa.	Postgrad	Med	J,	1986;	62:	965–66

	 9.	Andrews	DF,	Hernandez	R,	Grafton	W	et	al:	Pathologic	rupture	of	
the	spleen	in	non-Hodgkin's	lymphoma.	Arch	Intern	Med,	1980;	140:	
119–20

	 10.	Saba	HI,	Garcia	W,	Hartmann	RC:	Spontaneous	rupture	of	the	spleen:	
an	unusual	presenting	feature	in	Hodgkin's	lymphoma.	South	Med	J,	
1983;	76:	247–49

	 11.	McCain	M,	Quinet	R,	Davis	W	et	al:	Splenic	rupture	as	the	presenting	
manifestation	of	vasculitis.	Seminars	in	Arthritis	&	Rheumatism,	
2002;	31:	311–16

	 12.	Ahmed	A,	Eller	PM,	Schiffman	FJ:	Splenic	rupture:	an	unusual	
complication	of	colonoscopy.	Am	J	Gastroenterol,	1997;	92:	1201–4

	 13.	Zingman	BS,	Viner	BL:	Splenic	complications	in	malaria:	case	report	
and	review.	J	Clin	Invest,	1993;	16:	223–32

	 14.	Szmigielski	W,	Kiliyanni	AS:	Spontaneous	splenic	rupture	in	Malaria.	
Pol	J	Radiol,	2002;	67(2):	65–66

	 15.	Sharma	OP:	Splenic	rupture	in	sarcoidosis.	Report	of	an	unusual	
case.	Am	Rev	Respir	Dis,	1967;	96:	101–2

	 16.	Van	Landingham	SB,	Rawls	DE,	Roberts	JW:	Pathological	rupture	of	
the	spleen	associated	with	hepatitis	A.	Arch	Surg,	1984;	119:	224–25

	 17.	Brook	J,	Newnam,	PE:	Spontaneous	rupture	of	the	spleen	in	
hemophilia.	Arch	Intern	Med,	1965;	115:	595–97

	 18.	Ahmed	A,	Eller	PM,	Schiffman	FJ:	Splenic	rupture:	an	unusual	
complication	of	colonoscopy.	Am	J	Gastroenterol,	1997;	92:	1201–4

	 19.	Arnold	RE,	Van	Vooren	A:	Spontaneous	rupture	of	the	spleen	with	
Hematoma.	South	Med	J,	1975;	68:	863–64

	 20.	Blankenship,	James	C:	Spontaneous	Rupture	Complicating	
anticoagulation	or	Thrombolytic	Therapy.	Am	J	Med,	1993;	94:	433–37

	 21.	Bregman	R,	Davis	R,	Schreiner	G	et	al:	Factor	XIII	deficiency:	Report	
of	a	case	complicated	by	splenic	rupture.	Nebr	Med	J,	1976;	61:	
80–83

©	Pol	J	Radiol,	2010;	75(1):	81-83 Bhan	P	et	al	–	Spontaneous	rupture	of	the	spleen	in	Factor	XIII…

83


