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Abstract

Chronic subdural hematoma (CSDH) in frail older adults is increasingly recognized as
a sentinel event, with mortality often driven by medical complications rather than neurosur-
gical factors. We report a failure-to-rescue case in which rapid postoperative deterioration
occurred after burr-hole drainage for bilateral CSDH in a frail older adult with diabetes.
A clinical picture consistent with sepsis was suspected, and a gastrointestinal source was
considered, but the infectious focus could not be confirmed due to limited diagnostic
work-up. On admission, chest-computed tomography showed mild right lower-lobe pneu-
monia, and incidental transverse colonic dilatation was also visible. Burr-hole drainage was
uneventful and oxygenation rapidly normalized on room air. On postoperative day (POD)
3, the patient developed a high fever (39 °C), rising C-reactive protein (CRP; 14 mg/dL),
abrupt leukopenia (15,300 — 3300/ L), and, several hours later, profuse watery diarrhea.
At that time, an evaluation for an infectious source and escalation of therapy (e.g., blood
cultures, serum lactate, and abdominal imaging) were not performed. In the early hours
of POD 4, he suffered sudden desaturation, shock, and cardiac arrest, and died despite
resuscitation. A portable radiograph after intubation showed no new diffuse pulmonary
infiltrates but marked colonic gas distension. This case highlights the need to reassess
diagnostic framing when discordant postoperative “red flags” emerge and proposes practi-
cal triggers for early sepsis evaluation and escalation—prioritizing early recognition and
timely rescue rather than a definitive determination of the cause of death—in high-risk
CSDH patients.

Keywords: chronic subdural hematoma; suspected postoperative sepsis; suspected abdominal
source of infection; acute colonic pseudo-obstruction; failure-to-rescue; anchoring bias;
frailty; diabetes mellitus; neurosurgical complications

1. Introduction

Chronic subdural hematoma (CSDH) is a common neurosurgical condition in older
adults, and its incidence increases with age and is expected to rise further in super-aged
societies [1,2]. Although traditionally regarded as a “benign” entity with good prognosis,
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recent epidemiological studies have reported 12-month mortality rates in the range of
15-20%, and even over 30% in some cohorts, positioning CSDH as a sentinel event in
frail older adults, comparable to hip fracture [1]. Burr-hole drainage remains the standard
treatment and is considered a relatively low-risk procedure with perioperative mortality
rates of approximately 3-5%; however, medical complications occur in about 20% of
patients, and in-hospital deaths are more often attributable to systemic complications than
to neurosurgical factors per se [2,3].

Among these systemic complications, sepsis and septic shock are particularly lethal.
Postoperative sepsis is associated not only with increased in-hospital mortality, but also
with a sustained excess risk of death for more than one year after discharge compared
with non-septic surgical patients [4]. Older adults are especially vulnerable to sepsis
due to immunosenescence, multimorbidity, and polypharmacy [5], and they frequently
present with atypical features, lacking classic signs such as high fever, tachycardia, or
marked leukocytosis, which contributes to diagnostic delay [5]. Intra-abdominal sepsis
in the elderly is often characterized by minimal abdominal pain and absent peritoneal
signs despite advanced disease and is associated with worse outcomes than in younger
patients [6].

Diabetes mellitus is a common comorbidity in patients with CSDH and is closely
linked to gastrointestinal (GI) dysmotility via autonomic neuropathy. Diabetic enteropathy
can manifest as delayed gastric emptying, chronic constipation alternating with sudden
watery diarrhea, small and large bowel dilatation, and even chronic intestinal pseudo-
obstruction [7]. In frail older adults with such background GI dysfunction, sepsis origi-
nating from subileus, infectious enteritis, or other abdominal pathology may initially be
masked by respiratory or neurological symptoms, leading clinicians to focus on the lung or
brain while an abdominal assessment is deferred.

The concept of failure-to-rescue (FIR)—death after a treatable postoperative
complication—has been proposed as a key quality indicator that better explains differences
in surgical mortality between hospitals than complication rates alone [8]. Contributing
factors include both system issues (escalation pathways, staffing, and monitoring) and
cognitive factors such as anchoring bias, where clinicians remain fixated on an initial diag-
nosis and fail to broaden the differential when new, discordant data emerge [8,9]. In the
context of CSDH surgery, however, there are few detailed case reports that explicitly link
the delayed recognition of a possible abdominal source of infection, cognitive bias, and
FTR in frail, multimorbid patients.

Here, we report a frail 87-year-old man with diabetes who underwent bilateral burr-
hole drainage for CSDH and subsequently died after rapidly progressive shock with
a clinical picture compatible with sepsis. In this case, pre-existing transverse colonic
dilatation on the admission computed tomography (CT) and later developments of watery
diarrhea, leukopenia, and colonic gas distension were potential warning signs of a possible
abdominal source; however, abdominal assessment and sepsis work-up were limited
while clinical attention remained focused on pneumonia and the expected neurosurgical
postoperative course. Through this case, we discuss diagnostic and system factors that may
delay the recognition of sepsis in postoperative CSDH patients, the role of anchoring bias
in the diagnostic process, and practical implications for preventing failure-to-rescue in frail
older adult neurosurgical patients.

2. Case Presentation

An 87-year-old man with known type 2 diabetes mellitus (diet-controlled, no medica-
tions) and a baseline of independent ambulation with a walker was brought to our hospital
by ambulance because of progressive gait disturbance and poor oral intake. Two months
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earlier, he had sustained a fall and traumatic subarachnoid hemorrhage, which had been
treated conservatively at another hospital. Three days before admission, his gait had
worsened, and for two days he had been unable to take sufficient fluids. On the day
of admission, he was found unable to get out of bed, and emergency medical services
were activated.

On first contact, the emergency medical team documented a Japan Coma Scale (JCS)
score of 3, respiratory rate of 18/min, heart rate of 56 /min, and peripheral oxygen saturation
(SpO,) of 96% on room air. Head CT at the referring hospital showed bilateral chronic
subdural hematomas (CSDHs), and he was transferred to our neurosurgical center.

On arrival at our emergency department, his level of consciousness was JCS I-3. Vital
signs were blood pressure level of 117/77 mmHg, heart rate of 120/min, respiratory rate
of 18/min, body temperature in the 36 °C range, and SpO, of 80% on room air. Oxygen
supplied via a face mask at 6 L/min raised SpO2 to only 85%; therefore, the flow was
increased to 8 L/min and then switched to a reservoir mask at 10 L/min. Arterial blood
gas analysis on 6 L/min oxygen revealed a pH of 7.427, PaO; of 51.7 mmHg, PaCO,
of 29.6 mmHg, HCO3;~ of 19 mmol/L, SaO; of 88%, and base excess of —4, indicating
moderate-to-severe hypoxemia with respiratory alkalosis. Laboratory tests showed plasma
glucose at 352 mg/dL, glycated hemoglobin Alc (HbAlc) at 7.9%, white blood cell (WBC)
count at 13,700/ pL, C-reactive protein (CRP) at 1.2 mg/dL, blood urea nitrogen (BUN) at
22.7 mg/dL, creatinine at 0.68 mg/dL, sodium at 140 mEq/L, potassium at 3.5 mEq/L,
and D-dimer at 5.7 pg/mL, and N-terminal pro-B-type natriuretic peptide (NT-proBNP)
at 92 pg/mL (Table 1). Twelve-lead electrocardiography (ECG) demonstrated sinus tachy-
cardia with PR shortening, complete right bundle branch block, left axis deviation, ST-T
changes in V4, and QT prolongation.

Chest CT showed mild bronchopneumonia predominantly in the right lower lobe
without extensive consolidation or large pleural effusions (Figure 1A). On the same CT
series, a moderately distended transverse colon with intraluminal gas was incidentally
visualized within the scan range, suggesting pre-existing colonic dilatation at admission
(Figure 1B). Non-contrast head CT confirmed bilateral CSDHs, more prominent on the
right, compressing both cerebral hemispheres (Figure 2A).

Figure 1. Initial computed tomography (CT) on admission. (A) Chest CT demonstrating mild
bronchopneumonia predominantly in the right lower lobe without extensive consolidation or pleural
effusion (yellow circle). (B) The same CT series incidentally showing a moderately distended
transverse colon with intraluminal gas (yellow arrowhead). This finding was visible on the admission
CT but was not pursued with dedicated abdominal evaluation at that time and was later revisited
during case review.
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Table 1. Summary of vital signs and laboratory data from admission to just before cardiopulmonary arrest.

o Temp . . Sp0,/0, WBC CRP  BUN Cr Na K
Time Point POD * ) BP (mmHg) HR (fmin)  RR (/min) Support (x10%/uL) (mg/dL) (mg/dl) (mg/dL) (mEq/L) (mEq/L) Key Events
L. o 80% (RA) — Mild right lower-lobe
( édémesrs;ﬁrv‘e) Day 0 J6c 117/77 120 18 85% (FM 137 12 27 0.68 140 35  pneumonia on CT; bilateral
pre-op 8 6 L/min) CSDH; D-dimer 5.7 ug/mL
Post-op day 1 POD 1 364-372  130-140/55-78  95-110 15-20 %75187;1(1%2 153 10.0 185 0.67 144 2.9 dﬁﬁggfﬁgﬁgﬁ;ﬁg’ﬁe
Eating and talking;

Post-op day 2 POD 2 369 138/60 89 2 . L9/61(;/101§101\21C) NR NR NR NR NR NR - MRI/MRA shows multple

carotid disease
Tolerating paste-like diet

Post-op day 3 POD 3 36.7 121/50 105 24 97% (RA) NR NR NR NR NR NR without aspiration;
(daytime) (daytime) : !

oxygen discontinued
Post-op day 3 POD 39.0 —» No documented Tachypnea High fever; ST depression in
(fever episode)  3/22:00-22:30 3701 hypotension 120 s (NR) 98% (RA) 33 14.0 16.2 1.05 144 2.6 V3; no al.)d.on'unal wor'k—up;

no antibiotic escalation

Postopday4 = pop 4 /0311 39.0 NR 100 30 99% (RA) NR NR NR NR NR NR _ Profuse watery
(pre-collapse 1) diarrhea documented

Acute desaturation;
Post-op day 4 . 60% (RM g
(pre-collapse 2) POD 4/04:03 36.3 85/63 110 NR 10 L/min) NR NR NR NR NR NR subsequent rapid

hypotension and shock

* Abbreviations: NR, not recorded (i.e., missing values in the table); POD, postoperative day; CSDH, chronic subdural hematoma; CT, computed tomography; MRI, magnetic resonance
imaging; MRA, magnetic resonance angiography; SpO,, peripheral oxygen saturation; WBC, white blood cell count; CRP, C-reactive protein; BUN, blood urea nitrogen; RA, room air;
NC, nasal cannula; FM, face mask; RM, reservoir mask; O, oxygen. t Documented in the chart as “36 °C range”; no exact numeric value available. 1 Temperature after intravenous
acetaminophen administration.
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Figure 2. Preoperative and postoperative non-contrast head CT images illustrating hematoma evac-
uation after burr-hole drainage. (A) Preoperative non-contrast head CT showing bilateral chronic
subdural hematomas (yellow arrow), more prominent on the right, compressing both cerebral hemi-
spheres. (B) Postoperative head CT obtained after burr-hole drainage showing reduced hematoma
volume without new intracranial hemorrhage.

Based on these findings, we diagnosed impaired consciousness due to bilateral CSDH
with concomitant right lower-lobe pneumonia and admitted the patient to the neurosurgical
ward. To manage intracranial pressure and prevent symptomatic seizures, intravenous
glycerol (200 mL) and fosphenytoin (750 mg) were administered. A bisoprolol transdermal
patch (4 mg) was applied for sinus tachycardia. With oxygen and fluid resuscitation, his
SpO, improved to 96% on 3 L/min oxygen before surgery. Therapeutic antibiotic treatment
for pneumonia was intravenous cefazolin (2 g/day on POD 0 and 4 g/day on POD 1-3,
then discontinued).

On the day of admission (postoperative day [POD] 0), right-sided burr-hole drainage
of the CSDH was performed. The procedure was uneventful, and postoperative head
CT confirmed adequate hematoma evacuation without new hemorrhage or acute brain
swelling (Figure 2B). Cefazolin was continued perioperatively (2 g/day on POD 0 and
4 g/day on POD 1-3).

On POD 1, his consciousness level remained JCS I-3. Blood pressure was in the range
of 130-140/55-78 mmHg, heart rate 95-110/min, and respiratory rate 15-20/min. With
0.5 L/min of supplemental oxygen via nasal cannula, SpO, was in the range of 97-98%;
body temperature ranged from 36.4 to 37.2 °C. On the same day, left-sided burr-hole
drainage was additionally performed without intraoperative complications. Postopera-
tive laboratory tests showed BUN at 18.5 mg/dL, creatinine at 0.67 mg/dL, sodium at
144 mEq/L, potassium at 2.9 mEq/L, CRP at 10.0 mg/dL, and WBC at 15,300/ uL, consis-
tent with postoperative inflammatory response and pre-existing pneumonia, as well as
mild hypokalemia (Table 1). Potassium replacement was not administered on POD 1, and
potassium was not remeasured after subsequent supplementation before collapse.

On POD 2, oxygen was discontinued and his SpO, remained in the range of 95-98% on
room air. He was able to converse and eat during the day. During sleep at night, transient
desaturation into the 80% range was observed, and low-flow oxygen at 0.5 L/min was
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restarted, but other vital signs remained stable with systolic blood pressure in the range
of 120-130 mmHg and a heart rate in the range of 80-100/min. Brain magnetic resonance
imaging (MRI) performed on POD 2 revealed multiple small acute cortical infarcts in both
cerebral hemispheres, and magnetic resonance angiography (MRA) demonstrated poor
visualization of the bilateral internal carotid artery (ICA) siphon segments and a severe
stenosis of the left ICA, indicating advanced carotid atherosclerotic disease with reduced

cerebrovascular reserve (Figure 3).

Figure 3. Brain MRI and MRA on postoperative day 2. (A) Diffusion-weighted MRI revealing multiple
small acute cortical infarcts in both cerebral hemispheres (yellow arrow). (B) MR angiography
showing poor visualization of the bilateral internal carotid artery siphon segments (yellow arrowhead)
and a severe stenosis of the left internal carotid artery, indicating advanced carotid atherosclerotic
disease and reduced cerebrovascular reserve.

On POD 3, the patient ate a paste-like diet at lunch without aspiration, and SpO,
remained 99% on room air, allowing discontinuation of oxygen. Blood pressure stayed at
around 120-130 mmHg systolic, heart rate at 80-100/min, respiratory rate at approximately
15-20/min, and temperature remained in the 36 °C range. Nursing documentation did not
describe any obvious change in urine output or abdominal distension during the day.

At 22:00 on POD 3, his body temperature abruptly rose to 39.0 °C and heart rate
increased to the 120/min range, prompting an evaluation by the on-call physician. His
consciousness remained JCS I-3, blood pressure showed no documented hypotension,
and SpO; on the bedside monitor was 98%. Intravenous acetaminophen (1000 mg) was
administered. By 22:30, his temperature had decreased to 37.0 °C, but tachypnea was noted,
and ST depression in V3 was seen on the monitor tracing. A 12-lead ECG confirmed ST
depression in V3 without new ST-segment elevation.

Laboratory tests obtained at that time showed BUN at 16.2 mg/dL, creatinine at
1.05 mg/dL (mild renal dysfunction compared with baseline), sodium at 144 mEq/L,
potassium at 2.6 mEq/L (further hypokalemia), CRP at 14.0 mg/dL (increasing from POD
1), and a marked drop in WBC to 3300/ pL from 15,300/ uL two days earlier (Table 1). No
blood cultures, chest or abdominal CT, or abdominal ultrasound were performed at this
point. Intravenous potassium supplementation (10 mEq) was administered, but potassium
was not remeasured before collapse. The fever was initially attributed to a noninfectious
postoperative inflammatory response, and management consisted of increased intravenous
fluids and antipyretics, without antibiotic escalation or an abdominal work-up.
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At 03:11 on POD 4, the nursing record documented SpO; at 99%, heart rate at 100/min,
respiratory rate in the range of 20-30/min, and a large volume of watery diarrhea. Abdom-
inal findings at that time were not examined and not documented in the nursing record. At
04:03, his SpO2 suddenly dropped to 60%; systolic blood pressure was initially recorded
at 150 mmHg. A reservoir mask at 10 L/min was applied, but SpO2 did not improve;
therefore, the on-call physician was urgently summoned. Soon thereafter, systolic blood
pressure rapidly fell to 60 mmHg. Norepinephrine infusion via a peripheral venous line
was attempted, but line occlusion and extravasation prevented effective administration. At
the time of deterioration, serum lactate, procalcitonin, arterial blood gas analysis, cardiac
biomarkers (e.g., troponin, BNP), and bedside echocardiography were not obtained.

Around 05:00, his blood pressure was 60/40 mmHg and SpO, remained at 80%.
The cardiac monitor showed severe bradycardia progressing to pulseless electrical ac-
tivity /asystole, and cardiopulmonary resuscitation (CPR) was initiated. After bag-mask
ventilation, endotracheal intubation was performed at 05:17. Despite ongoing chest com-
pressions, the rhythm remained asystole; transient rises in blood pressure were observed,
but sustained return of spontaneous circulation was not achieved.

A portable anteroposterior chest radiograph obtained immediately after intubation
confirmed appropriate endotracheal tube position and showed no new diffuse bilateral
infiltrates suggestive of acute respiratory distress syndrome (ARDS) or marked progres-
sion of pneumonia. In contrast, the upper abdomen demonstrated markedly dilated
gas-filled bowel loops consistent with colonic distension, likely involving the transverse
colon (Figure 4). Following a discussion with the family, a do-not-resuscitate order was
confirmed, CPR was discontinued at 05:44, and death was pronounced at 06:15. The death
certificate listed acute heart failure as the immediate cause of death.

Figure 4. Portable chest radiograph at the time of intubation on postoperative day 4. Yellow arrows
indicate markedly dilated gas-filled bowel loops in the upper abdomen, consistent with colonic
gas distension.

The anteroposterior bedside chest X-ray confirmed the appropriate position of the
endotracheal tube and showed no new diffuse bilateral infiltrates suggestive of acute
respiratory distress syndrome (ARDS) or marked progression of pneumonia. The upper
abdomen shows markedly dilated gas-filled bowel loops, most prominent in the transverse
colon region; although interpretation is limited on a portable chest radiograph, this finding
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is considered supportive of possible abdominal pathology in a clinical picture compatible
with sepsis.

No blood cultures, stool cultures, or C. difficile toxin assays were obtained during the
febrile episode or at the time of deterioration, and no autopsy was performed because the
family declined. Written informed consent for publication of this case was obtained from
the patient’s family.

3. Discussion

This case illustrates a fatal failure-to-rescue event in a frail older adult with CSDH, in
whom rapid postoperative deterioration occurred after an apparently uneventful burr-hole
drainage procedure. A clinical picture consistent with sepsis was suspected, and a gas-
trointestinal source was considered, but it could not be confirmed because key diagnostic
tests (e.g., cultures, serum lactate, and abdominal imaging) were not obtained. Clinical
attention remained focused on pre-existing pneumonia and the expected postoperative
neurosurgical course. Although CSDH has long been regarded as a “benign” condition,
recent data show that its 12-month mortality can reach a range of 15-20%, and even higher
in some cohorts, with a substantial proportion of deaths attributable to medical, rather than
neurosurgical, causes [1-3,10].

Our patient fits this pattern: burr-hole drainage was technically uneventful, but
a rapidly evolving postoperative clinical picture compatible with sepsis may have con-
tributed substantially to the fatal outcome.

3.1. Hypothetical Interpretation of Admission Hypoxemia and Pre-Existing Colonic Dilatation

On admission, chest CT demonstrated only mild right lower-lobe bronchopneumonia,
yet the patient exhibited moderate-to-severe hypoxemia (PaO, 51.7 mmHg while receiving
oxygen at 6 L/min). Because FiO, was not precisely measured, PaO,/FiO, was not
calculated. Within a few days, his oxygenation normalized on room air and remained
stable until POD 3. This combination of “disproportionately severe” initial hypoxemia and
“rapid recovery” is difficult to explain by mild pneumonia alone.

Importantly, the admission CT also showed a moderately distended transverse colon.
In long-standing diabetes, autonomic neuropathy and myopathic changes can cause GI dys-
motility, manifesting as delayed gastric emptying, chronic constipation alternating with sud-
den watery diarrhea, small and large bowel dilatation, and even chronic intestinal pseudo-
obstruction [7,11]. Acute and chronic intestinal pseudo-obstruction are well-recognized in
older, postoperative, or critically ill patients and are associated with abdominal distension,
colonic dilatation, and metabolic abnormalities such as hypokalemia [12].

Abdominal distension and elevated intra-abdominal pressure can mechanically impair
respiratory function by elevating the diaphragm, reducing functional residual capacity
(FRC), decreasing lung and chest wall compliance, and promoting dependent atelectasis.
Experimental work in animal models has shown that abdominal distension can reduce
FRC and total lung capacity by approximately 40% and markedly decrease chest wall
compliance [13], and perioperative reviews list “intra-abdominal hypertension (ileus, as-
cites, abdominal compartment syndrome)” as risk factors for postoperative atelectasis and
hypoxemia [14].

Taken together, it is plausible that this patient’s admission hypoxemia was multifac-
torial. In addition to mild pneumonia and reduced physiologic reserve, baseline colonic
distension (possibly related to diabetic enteropathy or pseudo-obstruction) may have con-
tributed mechanically by increasing intra-abdominal pressure and limiting diaphragmatic
excursion; however, this mechanism remains speculative and cannot be confirmed in the
present case. The relative contribution of these factors may have changed over time as the
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patient’s overall condition, positioning, and pulmonary findings evolved. This case there-
fore underscores the importance of considering non-pulmonary contributors, including
abdominal pathology, when the severity of hypoxemia appears disproportionate to the
radiographic extent of pneumonia.

3.2. Red Flags Suggestive of Sepsis and Possible Abdominal Pathology on POD 3

Up to POD 2, the postoperative course appeared stable: the patient was eating, con-
versing, and maintaining adequate oxygenation on room air. On the night of POD 3,
however, he developed an abrupt 39 °C fever, a rise in CRP to 14 mg/dL, and a strik-
ing fall in WBC count from 15,300 to 3300/ uL, followed by profuse watery diarrhea and
radiographic worsening of colonic gas distension.

In Sepsis-3, sepsis is defined as life-threatening organ dysfunction caused by a dysregu-
lated host response to infection, and organ dysfunction can be operationalized as an increase
in the Sequential Organ Failure Assessment (SOFA) score of 2 points or more [15]. Although
SOFA scoring and serum lactate were not available or not obtained in this case, this POD 3
cluster represents discordant findings that should prompt active evaluation for sepsis and
possible abdominal emergencies in older adults [16]. In older adults, severe infections may
present without leukocytosis; leukopenia or a fall from a previously elevated WBC count
can be a marker of advanced sepsis and bone marrow exhaustion [5,17]. Moreover, intra-
abdominal sepsis in older adults is often characterized by minimal abdominal pain and
few peritoneal signs despite advanced disease, and is associated with high mortality [6,18].

Spangler et al. emphasize that in geriatric abdominal emergencies, relying on “clas-
sic” signs such as severe pain, guarding, or marked leukocytosis is dangerous, because
many older patients with life-threatening abdominal pathology appear deceptively mild
at presentation [18]. In our case, the constellation of high fever, CRP re-elevation, abrupt
leukopenia, pre-existing colonic dilatation, new-onset watery diarrhea, and radiographic
colonic distension (Figure 4) should be viewed as a cluster of red flags suggestive of sepsis
with a possible abdominal source. Differential considerations include infectious enteri-
tis/colitis (including C. difficile), bowel ischemia, and acute colonic pseudo-obstruction
with secondary mucosal injury and bacterial translocation, but the etiology could not be
confirmed in the absence of cultures, serum lactate, dedicated abdominal imaging, and
autopsy [12].

At this juncture, the combination of high fever, rising CRP, abrupt leukopenia, and
new gastrointestinal symptoms warranted a focused evaluation for sepsis and potential
abdominal emergencies in an older adult, consistent with established sepsis definitions
and early management principles (e.g., prompt clinical assessment, blood cultures prior
to antibiotics when feasible, serum lactate measurement, and source evaluation including
abdominal examination and imaging when indicated) [15,16]. Although early postoperative
fever within the first 48 h is often noninfectious, fever occurring after this period—especially
high-grade fever accompanied by inflammatory marker rise or organ dysfunction—should
prompt active exclusion of infection [19,20]. In this case, the episode occurred overnight
and the patient had appeared relatively stable earlier that day; the fever was interpreted as
potentially noninfectious postoperative inflammation, and dedicated abdominal evaluation
or escalation was not performed at that time.

3.3. Anchoring Bias and Failure to Rescue

A central feature of this case is the role of cognitive bias—specifically anchoring—in
the delayed recognition of a possible infectious source. From admission onward, the
clinical frame was “CSDH with mild pneumonia,” and after surgery, “expected postopera-
tive course.” Once this mental model was established, subsequent discordant data—new
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leukopenia, diarrhea, and worsening colonic distension—were interpreted within that
frame rather than prompting timely reframing and escalation.

Iwai et al. reported a pediatric case in which an initial diagnosis of “viral infection”
anchored the diagnostic process, leading to a delayed recognition of severe polymicro-
bial sepsis [9]. Etchells and others have highlighted that anchoring and related cognitive
biases contribute to a large proportion of diagnostic errors, particularly when new, dis-
cordant findings are prematurely forced into an existing diagnosis rather than triggering
reconsideration [21]. In our patient, the presence of known pneumonia and the common
teaching that CSDH can be accompanied by a benign postoperative inflammatory response
likely lowered the perceived probability of a new abdominal source of infection, delaying
appropriate investigation.

The outcome can also be viewed through the lens of failure to rescue (FTR).
FTR—death after potentially treatable complications—has emerged as a key quality indica-
tor in surgery, explaining inter-hospital differences in mortality better than complication
rates alone [8,22]. High-performing hospitals tend not necessarily to have fewer complica-
tions, but to detect and manage them more effectively once they occur [22]. In this case, the
patient developed acute clinical deterioration compatible with sepsis and shock; however,
timely recognition, diagnostic evaluation, and escalation were limited. System factors such
as out-of-hours staffing, challenges in securing reliable intravenous access for vasopressors,
and limited abdominal assessment may have contributed to reduced rescue opportunities.

We acknowledge the risk of hindsight bias when retrospectively discussing investi-
gations that were not obtained. At the time of initial deterioration, the clinical changes
occurred during an out-of-hours period, and the patient had appeared relatively stable
earlier, with non-specific findings that can be challenging to interpret in frail older adults.
These limitations reflect the common realities of clinical practice and underscore the value
of robust escalation pathways and team-based situational awareness rather than attributing
outcomes to an individual clinician alone.

From a failure-to-rescue perspective, concrete system-level interventions that may
mitigate similar events include the routine use of early warning scores (EWSs) to trigger
escalation, structured nighttime escalation protocols (e.g., rapid response activation), early
interdisciplinary consultation when new gastrointestinal signs emerge in postoperative
patients, and timely access to diagnostic imaging when clinical trajectories change. Such
team-based approaches can support earlier recognition and coordinated action in high-risk
postoperative patients.

3.4. Risk Profile of Elderly CSDH Patients with Diabetes and Cerebrovascular Disease

The FINISH trial post hoc analysis showed that mortality after CSDH surgery is
strongly influenced by age and comorbidities, including cardiovascular disease, dementia,
cerebrovascular disease, and hypertension [10]. Our patient also had advanced carotid
atherosclerotic disease with bilateral ICA siphon involvement and multiple cortical infarcts
on MRI, indicating severely reduced cerebrovascular reserve. In such patients, even modest
hypotension or hypoxemia can precipitate rapid neurological and systemic deterioration.

Diabetic enteropathy may further predispose to colonic dysmotility, acute colonic
pseudo-obstruction, and bacterial overgrowth [11,12]. In the presence of additional
insults—surgery, immobility, and electrolyte disturbances such as hypokalemia—these
“vulnerable” bowels are at risk of progressing from subclinical dilatation to clinically signif-
icant ileus or colitis and, ultimately, sepsis. Our case highlights how the convergence of
advanced age, diabetes, cerebrovascular disease, and CSDH creates a narrow margin of
safety: seemingly “minor” postoperative complications (e.g., enteritis, pseudo-obstruction)
can quickly become lethal if not recognized and treated early.
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3.5. Limitations

This report has several limitations. First, the causative pathogen and definitive source
of infection could not be identified. No blood or stool cultures, C. difficile toxin assays,
serum lactate, procalcitonin, or abdominal CT/ultrasound were obtained during the febrile
episode or at the time of deterioration, and no autopsy was performed. Accordingly,
sepsis (and any specific source such as a gastrointestinal focus) remains a clinical suspi-
cion rather than a microbiologically confirmed diagnosis. Second, key data at the time
of collapse were limited: arterial blood gas analysis, detailed oxygenation parameters
(FiO,), and echocardiography/cardiac biomarkers were not available or not obtained at
the time of deterioration (serum lactate, repeat arterial blood gas analysis, troponin, repeat
NT-proBNP/BNP, and echocardiography were not obtained), and therefore alternative
mechanisms such as pulmonary embolism, acute coronary syndrome, or acute heart failure
cannot be excluded. We have revised the manuscript to emphasize diagnostic uncertainty
and to focus on the practical recognition of postoperative “red flags” and escalation triggers,
rather than definitive attribution of the cause of death.

3.6. Implications for Practice

In summary, this case demonstrates how, in a frail elderly CSDH patient with diabetes
and cerebrovascular disease, postoperative critical illness consistent with sepsis can be
difficult to recognize when clinicians remain anchored on pre-existing pneumonia and
expected neurosurgical trajectories. Disproportionate hypoxemia relative to mild pneu-
monia, incidentally noted colonic dilatation on admission imaging, and the POD 3 cluster
of high fever, rising CRP, abrupt leukopenia, watery diarrhea, and worsening colonic gas
represent discordant “red flags” that warrant reframing of the working diagnosis and
prompt evaluation.

For CSDH patients with similar risk profiles, perioperative teams should: (1) interpret
“mild” pneumonia cautiously when hypoxemia is severe or rapidly changing, (2) treat early
CT evidence of bowel dilatation as a potential warning sign rather than a benign incidental
finding, (3) regard “high fever + CRP rise/re-elevation + abrupt leukopenia + new-onset
diarrhea” as red flags that warrant the evaluation for postoperative sepsis and abdominal
emergencies, and (4) consciously re-examine initial diagnostic frames when new, discordant
data emerge. Strengthening these cognitive and system safeguards may help prevent future
failure-to-rescue events in frail neurosurgical patients.

4. Conclusions

This case describes a frail older adult with diabetes and CSDH who underwent
apparently uncomplicated bilateral burr-hole drainage but died after sudden postoperative
deterioration. A clinical picture compatible with septic shock was suspected based on
high fever, rising CRP, abrupt leukopenia, watery diarrhea, and progressive colonic gas
distension; however, the infectious focus and exact mechanism of death could not be
confirmed because key diagnostic tests (e.g., cultures, lactate, abdominal imaging, and
autopsy) were not obtained. The primary aim of this case report is to highlight early
recognition of warning signs and practical escalation triggers to reduce the risk of failure-
to-rescue in frail postoperative neurosurgical patients, rather than to establish a definitive
cause of death.

In older CSDH patients with diabetes and cerebrovascular disease, even common
infections such as pneumonia or enteritis can rapidly progress to shock with a clinical
picture consistent with sepsis because cerebral and systemic reserve are markedly reduced.
This report highlights three practical implications for perioperative care in such patients:
(1) when hypoxemia appears disproportionate to mild radiographic pneumonia, clinicians
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should reassess for non-pulmonary contributors, including abdominal pathology; (2) post-
operative “high fever + CRP re-elevation + leukopenia + new-onset diarrhea” should be
treated as a red-flag pattern for sepsis rather than a benign postoperative inflammatory
response; and (3) when new, discordant findings emerge, the initial diagnostic frame should
be consciously set aside and the differential diagnosis rebuilt from first principles, explicitly
considering abdominal sources of infection. Strengthening both cognitive vigilance and
system-level escalation pathways may help prevent similar failure-to-rescue events in frail
neurosurgical patients.
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Abbreviations

ARDS acute respiratory distress syndrome
BUN blood urea nitrogen

CPR cardiopulmonary resuscitation

CRP C-reactive protein

CSDH chronic subdural hematoma

CT computed tomography

ECG electrocardiogram/electrocardiography
FRC functional residual capacity

FTR failure to rescue

GI Gastrointestinal

HbAlc glycated hemoglobin Alc

ICA internal carotid artery

ICU intensive care unit

JCS Japan Coma Scale

MRA magnetic resonance angiography
MRI magnetic resonance imaging
NT-proBNP  N-terminal pro-B-type natriuretic peptide
POD postoperative day

RA room air

SpO, peripheral oxygen saturation

WBC white blood cell

SOFA Sequential Organ Failure Assessment
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