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A fornix infarction causing post-operative anterograde 
amnesia
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Abstract
A 65-year-old woman underwent elective hip replacement surgery and postoperatively developed significant 
anterograde amnesia, without other significant neurological deficits. Magnetic resonance imaging (MRI) re-
vealed an area of infarction in the anterior fornix and genu of the corpus callosum. Neuropsychological testing 
revealed extremely poor learning performance and immediate memory, as well as delayed memory, consistent 
with anterograde amnesia. This case illustrates the relationship between the anterior fornix and memory func-
tion and the role of hypoperfusion brain injury in ischemic strokes. 
Keywords: Anterograde amnesia, brain fornix, ischaemic stroke, postoperative period

* Corresponding author: Shyh Poh Teo
Mailing address: Geriatrics and Palliative Unit, Department of 
Internal Medicine, Raja Isteri Pengiran Anak Saleha (RIPAS) 
Hospital, Jalan Putera Al-Muhtadee Billah, Bandar Seri Bega-
wan BA1710, Brunei Darussalam.
Email: shyhpoh.teo@moh.gov.bn
Received: 13 May 2021 / Accepted: 29 May 2021

Introduction

A stroke following total joint arthroplasty is rare, occur-
ring in around 0.2% of patients [1]. The first 2 weeks 
after arthroplasty are high risk in terms of developing 
an ischemic stroke, with almost a five times greater risk 
compared to that in an age-adjusted population. The risk 
remains high for about 6 weeks, with the greatest risk oc-
curring in the immediate postoperative period [2]. Cere-
bral hypoperfusion, marrow embolization, and anesthetic 
effects on the cardiovascular system have been cited as 
possible mechanisms underlying this ischemic risk [1,2]. 
Ischemic strokes affecting the anterior fornix are also an 
infrequent occurrence, with just a few case reports pub-
lished [3-8]. All these case reports demonstrated a link 
between acute amnesia and fornix infarcts. The role of 
the anterior fornix in memory function is related to its 
anatomical placement within the Papez circuit, which 
comprises the fornix, hippocampus, mammillary bodies, 
anterior thalamus, and cingulate gyrus [9,10]. The ante-
rior fornix acts as the output tract from the hippocampus, 
primarily to the mammillary bodies. The primary function 
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of the Papez circuit, which was first described in 1937, in-
volves encoding and recall of new, episodic information. 
Memory function is more reliant on the structural integrity 
of the circuit as a whole rather than the integrity of each 
of the individual components [9,10].
In this paper, a case of a patient who developed a post-
operative fornix infarct and anterograde amnesia is 
described, followed by a discussion of the relationship 
between the anterior fornix and memory function and the 
role of hypoperfusion brain injury in ischemic strokes. 

Case Report

Ms. O was an independent 65-year-old admitted for an 
elective right total hip replacement for osteoarthritis. She 
had a background of hypertension and hyperlipidemia and 
was receiving alpha-blocker, beta-blocker, and statin ther-
apies. There were no other risk factors for strokes. During 
the intraoperative and immediate postoperative period, 
she became hypotensive with lowest intraoperative blood 
pressure being 80/40 despite cessation of antihypertensive 
drugs, and required fluid resuscitation. During the first 
24 hours post-surgery, she appeared confused and disori-
ented, without focal neurological deficits. She repeatedly 
asked where she was and why she was in hospital, even 
after she was reorientated by nursing staff. A computed 
tomography (CT) brain (Figure 1A) 48 hours after surgery 
showed hypodensity in the medial aspect of the frontal 
lobe, appearing to involve the anterior corpus callosum. 
Brain magnetic resonance imaging (MRI) (Figure 1B) 
revealed an area of increased signal in fluid-attenuated 
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inversion recovery (FLAIR) and diffusion-weighted imag-
ing (DWI) sequences in the beginning of the corpus callo-
sum, suggesting acute diffusion impairment in the genu of 
the corpus callosum, extending into the fornix and septum 
pellucidum. A diagnosis of an acute fornix infarction was 
made.
A neuropsychological assessment, including the Repeat-
able Battery of the Assessment of Neuropsychological 
Status, revealed extremely low performance in two areas: 
learning and immediate memory and delayed memory. 
These results were incongruent with the remainder of the 
patient’s test scores of average or higher for premorbid 
ability, attention, processing speed, visuospatial and con-
structional ability, fluency, and insight. The patient was 
later transferred to an inpatient brain injury rehabilitation 
service and required 3 months of multidisciplinary brain 
rehabilitation before discharge to the community.

Discussion

The case of a patient who developed postoperative antero-
grade amnesia due to a fornix infarct was described. This 
case reveals the relationship between the anterior fornix 
and memory function, as well as the role of hypoperfusion 
brain injury in ischemic strokes. Acute fornix infarcts are 
rare, and previous case reports describe acute amnesia as 
the main presenting symptom [3-8]. Two of these cases 
were due to an isolated fornix infarction [3,4], while the 
other cases [5-8], including the one described herein, were 
associated with ischemia of nearby structures, including 
the corpus callosum and cingulate gyrus. Interestingly, the 
case of the isolated left anterior fornix injury [4] was not 
clinically different to the case with the isolated bilateral 
fornix infarction [6], suggesting that isolated fornix le-
sions can cause amnesia and a lack of laterality to fornix 
function. This may be due to the dual role of the fornix as 
a tract from the thalamus to the basal forebrain and as a 
commissure between the left and right hemispheres [9]. 
Multiple pathologies can damage the anterior fornix, ei-
ther on their own or as part of a diffuse process. These in-
clude congenital absences, neoplastic diseases, infections, 
autoimmune diseases, metabolic diseases, infarctions, 
and traumas. Isolated fornix infarcts almost exclusively 

occur in the anterior columns. This is likely due to the 
proximity of the remaining fornix to the choroidal arterial 
supply aiding collateral perfusion and protecting against 
infarctions [9]. Blood to the anterior fornix is supplied by 
branches of the anterior communicating artery (ACoA) [9], 
which accounts for the high rate of postoperative amnesia 
in ACoA aneurysm surgery [11,12]. Other variations to 
the vascular supply that can cause anterior fornix infarc-
tions include occlusion of the subcallosal artery [8] or the 
anterior cerebral artery via short medial central arteries [3].
Approximately 20–50% of poststroke patients have sub-
jective complaints of memory difficulties, which may 
be accounted for by nonanatomical etiologies, such as 
depression, fatigue, medication side-effects, or sleep dis-
orders. However, lesions within memory-associated struc-
tures or amnesic lesions and lesions impairing memory 
processing (process lesions) should be considered [10]. 
Pathological processes affecting hippocampal and di-
encephalic connections are consistently more likely to 
impair memory function than fornix lesions [10,13]. In-
terestingly, in a case study on 142 epileptic patients who 
underwent bilateral anterior fornix transection, no patients 
experienced long-term memory impairment [14]. 
In the present case, the fornix infarct occurred during the 
perioperative period. Hypoperfusion of the fornix during 
the period of hypotension contributed to the infarct in this 
case. The combination of systemic hypotension and pre-
existing extracranial arterial occlusive disease caused a 
reduced blood supply, which led to a hemodynamic stroke 
[15]. In this patient, carotid Doppler ultrasound revealed 
50–69% stenosis in the right internal carotids. Although 
this level of stenosis is considered only mild-to-moderate, 
the concurrent hypotension likely contributed to the hypo-
perfusion and the hemodynamic stroke. Hypotension is a 
known cause of ischemic strokes, with a high risk among 
those with symptomatic orthostatic hypotension and car-
diac failure [15]. Intraoperative blood pressure has been 
shown to be directly related to the neurological outcome 
following cardiac surgery, with almost 50% of patients 
undergoing cardiac surgery having MRI evidence of bilat-
eral ischemic lesions in “border zone” areas between the 
main brain vascular supplies, which are vulnerable areas 
to ischemic injury. [16] The risk of watershed infarcts was 
higher in patients with an intraoperative fall in systolic 
blood pressure of 10 mmHg or more [16]. Another study 
found radiological evidence of strokes in 7.2% of pa-
tients with intraoperative mean arterial pressure of 50–60 
mmHg as compared to 2.4% when mean arterial pressure 
was maintained between 80 and 100 mmHg [17]. Thus, 
maintaining blood pressure and brain perfusion during the 
intraoperative and postoperative periods is important to 
reduce the risk of ischemic strokes.
In the present case, the patient required an intensive mul-
tidisciplinary assessment and treatment at an inpatient 
specialized acute brain injury rehabilitation service. The 
patient was discharged after 3 months of inpatient reha-
bilitation. Early initiation of postacute rehabilitation treat-
ment in brain injury is beneficial and increases the likeli-
hood of a functional improvement [18]. The mechanism 
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Figure 1. Brain imaging showing the fornix infarct (A: CT; B: MRI 
FLAIR).
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underlying such recovery is likely multimodal, ranging 
from controllable factors (motivation, family support sys-
tems, and rehabilitation service quality) to uncontrollable 
factors (age, sex, injury severity and site, and premorbid 
cognitive reserve) [19]. 
The long-term cognitive outcome after acute fornix in-
farcts is uncertain. One study described a patient who 
developed amnesia and confabulation following astrocy-
toma removal, which disrupted the right anterior fornix. 
[13] This patient made a good recovery over a 17-month 
follow-up period, suggesting that recovery is possible in 
the long term. Compensatory measures by the left anterior 
fornix likely account for recovery in such patients [13]. 
However, a remaining functional fornix is not a prereq-
uisite for memory recovery, as observed in patients who 
improved cognitively after bilateral fornix transection [20].

Conclusion

A case of a fornix infarct resulting in anterograde amne-
sia was described. The fornix infarct was likely due to a 
hemodynamic stroke caused by perioperative hypotension 
and hypoperfusion. The patient required brain rehabilita-
tion and recovered sufficiently to be discharged after 3 
months. However, the long-term outcome in terms of cog-
nitive recovery remains unclear. 
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