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ABSTRACT

Background: Position-dependent hypoxemia during spim@l ‘@hesthesia positioning is
uncommon but may pose safety concerns in older patientsswith unilateral lung disease.
Case: An 84-year-old woman (ASA III) with a proximal femoral fracture and clinical-
radiographic features consistent with left-sided pneumenia'was scheduled for bipolar hip
hemiarthroplasty. Fracture-related pain and positioningdimitations precluded the sitting
position and right lateral decubitus, making the lefglateral decubitus (LLD) position the
only feasible option for spinal anesthesiay Buring IJLD positioning with oxygen via nasal
cannula, oxygen saturation dropped to 84-88%*without dyspnea and promptly improved
after returning to the supine poSition. YAncillary evaluation revealed preserved
biventricular systolic function (lgffwentricular ejection fraction 60%, TAPSE 19 mm).
Lung ultrasound showed no sonogtaphic evidence of pulmonary edema. Spinal anesthesia
was performed in the LLD positien using 7.5 mg of 0.5% hyperbaric bupivacaine with
50 mcg intrathecal mofphinéy, The surgery then proceeded with a supine-position
modification, and h€modynamic and respiratory status remained stable without
intraoperative compligations.

Discussion: Inuntlateral pneumonia, placing the diseased lung dependent can worsen
ventilation-petfusion (V/Q) mismatch through the bad lung down phenomenon, leading
to reversible ‘position-dependent hypoxemia. In this case, desaturation occurred before
intrathecal injection and before administration of sedatives or systemic opioids, making
drug=induced hypoventilation unlikely. The absence of hypercapnic symptoms, preserved
cardiag, fumction, and lack of ultrasound evidence of pulmonary edema supported a
predomihantly pulmonary V/Q mechanism and illustrated silent hypoxemia in an older
adult.

Conclusion: Positioning should be regarded as a critical step in neuraxial anesthesia,
particularly in frail or elderly patients with unilateral lung disease. In such patients, early
detection of position-dependent desaturation and prompt correction of posture can allow
surgery to proceed safely under regional anesthesia without the need to convert to general
anesthesia.
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INTRODUCTION

Hip hemiarthroplasty is a common
definitive treatment for displaced
femoral neck fractures in older adults,
and regional anesthesia is often favored
to facilitate early recovery and reduce
systemic drug exposure."> Recent
guidelines indicate that either spinal or
general anesthesia is acceptable for hip
fracture surgery in this population,
emphasizing that anesthetic choice and
perioperative management should be

individualized according to
comorbidities and physiological
reserve.!* Because spinal anesthesia

typically requires sitting or lateral
decubitus positioning, patient comfort
and tolerance during positioning become
critical steps in frail older adults.*

In patients with unilateral pneumonia,
lateral positioning can substantially alter
ventilation-perfusion (V/Q)
relationships.>®”  Oxygenation 1§
generally improved when the healthier
lung is dependent, whereas placinggthe
diseased lung in the dependent pesition
may worsen gas exchange, ‘through
increased V/Q mismatch and functighal
shunt. Older adults with pfitumonia may
also present with atypieal Jor subtle
respiratory symptoms;*and clinically
significant hypoxemia ¢aff occur without
overt dyspnea.>%, “Phis case report
describes affoctogenarian with left-sided
pneumQhia (who developed silent,
rev@sible position-dependent
desaturation during left lateral decubitus
(LLD) positioning for spinal anesthesia
before hip hemiarthroplasty and
highlights a simple positional strategy
modification to maintain intraoperative
safety. To our knowledge, position-
dependent hypoxemia during spinal
anesthesia positioning in a
spontaneously breathing patient with
unilateral pneumonia has been reported
only rarely. This rarity makes the present
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case relevant for anesthesiologists, as it
illustrates how a routine positioning step
can unmask significant gas-exchange
abnormalities and influence
perioperative management and safety.
Therefore, this case report aims to
describe position-dependent hypoxemia
related to the bad lung down
phenomenon during spinal positioning
for hip hemiarthroplasty in an
octogenarian with unilateral ppagumonia
and to discuss its practical{impliéations
for regional anesthesia practices

CASE

An 84-year-old w@man presented with a
proximal femesal\ fraetus€ and was
scheduled for bipolar hip
hemiarthsoplasty.“She reported hip pain
and linlited mobility but denied dyspnea
or (chestNgpain. Preoperative chest
radiography *was consistent with left-
stded) pneumonia, and  pelvic
radiography confirmed a displaced
proximal femoral fracture (Figure 1).
Baseline vital signs showed mild
tachycardia, stable blood pressure, and
normal oxygen saturation in the supine
position. She was classified as having an
American Society of Anesthesiologists
(ASA) physical status of III.

Cardiopulmonary evaluation revealed
preserved biventricular systolic function
with a left ventricular ejection fraction of
approximately 60% and tricuspid
annular  plane systolic excursion
(TAPSE) of approximately 19 mm, mild
left ventricular hypertrophy, and grade I
diastolic dysfunction.
Electrocardiography demonstrated sinus
tachycardia with nonspecific ST-T
changes, with a note of suboptimal
tracing quality. Lung ultrasound showed
normal pleural sliding without B-lines or
sonographic evidence of pulmonary
edema. Laboratory tests indicated
significant chronic kidney disease with a
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serum creatinine of approximately 1.95
mg/dL and an estimated glomerular
filtration rate of approximately 23
mL/min/1.73 m? Arterial blood gas
analysis in the supine position showed
metabolic acidosis with mild respiratory
alkalosis and normal lactate wvalues,
while oxygenation was adequate at the
time of sampling.

Because of severe fracture-related pain
and mechanical limitation, the patient
could not tolerate the sitting position or
right lateral decubitus. Consequently, the
LLD position was the only realistic
option for spinal anesthesia. During LLD
positioning for spinal preparation, while
receiving oxygen via nasal cannula at 2
L/min, oxygen saturation decreased to
84-88% without subjective
breathlessness or overt respiratory
distress. Saturation promptly improved
after the patient was returned to the
supine position. The desaturation patte
was reproducible when LLD was
reattempted (Figure 2).

BP 138/78 mmHg
HR 94-101/min
SpO, 97-98%
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SpO, 84—88%

Given the clear positional component
and absence of signs of acute cardiac
decompensation or pulmonary edema,
the episode was suspected to be related
to a “bad lung down” effect due to left-
sided pneumonia. After preoxygenation
and careful monitoring, spinal anesthesia
was performed in the LLD position using
7.5 mg of 0.5% hyperbaric bupivacaine
with 50 mcg intrathecal morphine as an
adjuvant. Immediately aftetansuceessful
intrathecal injection, was
returned to the supine position, and the
surgical plan was%nodified aeécordingly.
The sensory bl as uate for
surgery, hemo x:zad stable,
%1 icant desaturation
dure was completed
nd the patient was
the recovery area in a
n. The overall timeline of
'nical course is summarized in
e l.

BP 110/66 mmHg
HR 104—110/min

room air LLp nasal cannula 2 Ipm

Y ------- % -- I

QvF igure 1. Bad lung down phenomenon

Figure 2. Preoperative radiograph showing a displaced proximal femoral fracture in an
84-year-old patient scheduled for hip hemiarthroplasty.
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Table 1. Timeline of clinical course

Phase

Key Event

Admission

Initial assessment

Preoperative investigations

Positioning for spinal

Positional desaturation

Spinal anesthesia

Intraoperative course

An 84-year-old woman with a proximal femoral
fracture, hip pain, limited mobility, and no dyspnea.

Stable vitals with mild tachycardia; SpO: normal
supine with Oz; planned bipolar hemiarthroplasty.

CXR: left-sided pneumonia. Echo: preserved LV/RV
function. LUS: no pulmonary edema. CKD (eGFR 23
mL/min/1.73 m?)

Sitting and right lateral not toleratedN\NLLD), chosen as
the only feasible position.

In LLD, SpO: 84-88% witheutydyspnea;, promptly
normal in supine; pattern reproducible.

Brief LLD for punctute: %S 4mg 0.5% hyperbaric
bupivacaine + 50 mégtntrathecal morphine.
Supine-position medification; adequate block; stable

hemodyndamies; no further desaturation.

Trangferhto recovery stable; no early respiratory or

Immediate postoperative period

hemodynamic complications.

DISCUSSION

This case can be discussed understhree
main themes: the physielogy “of V/Q
matching and thetwsbad®lung-down
phenomenon, silent hypoxemia in older
adults, and thefpractieal implications for
regional anesthesia.

Figst, frem, awphysiological standpoint,
unilatcralilung disease creates marked
regional, inhomogeneity in  both
ventilation and perfusion.'?
Gravitational forces tend to direct blood
flow to the dependent lung, while
consolidation, atelectasis, or airway
obstruction in the diseased lung may
limit local ventilation. When the
healthier lung is placed in the dependent
position, perfusion is directed to better-
ventilated regions, improving V/Q

matching and arterial oxygenation. In
contrast, placing the diseased lung
dependent, so-called bad lung down
phenomenon, increases perfusion to
poorly  ventilated areas, thereby
increasing  functional  shunt and
worsening gas exchange.'? In our
patient, left-sided pneumonia combined
with LLD positioning likely increased
perfusion to the left lung, amplifying
V/Q  mismatch and  producing
hypoxemia that reversed rapidly when
she was returned to the supine position.

Second, this case illustrates the concept
of silent hypoxemia in older adults.
Despite a fall in oxygen saturation to 84-
88%, the patient did not report dyspnea
or chest discomfort. Age-related changes
in chemoreceptor sensitivity, blunted
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perception of breathlessness, and the
distraction of acute pain or anxiety may
all contribute to a limited subjective
awareness of hypoxemia.® Importantly,
the desaturation occurred before
intrathecal injection and before the
administration of any sedatives or
systemic opioids, which makes drug-
induced hypoventilation an unlikely
explanation. The absence of hypercapnic
symptoms, the normal lactate level,
preserved biventricular systolic function,
and lack of ultrasound evidence of
pulmonary edema further support a
predominantly pulmonary V/Q
mechanism rather than acute cardiogenic
pulmonary edema, low cardiac output, or
central hypoventilation.

Third, there are several practical
implications for regional anesthesia in
similar  patients.  Positioning  for
neuraxial anesthesia is often regarded as
a routine step, yet in frail older adult§
with unilateral lung pathology, it may be
the first moment when latent $¥/Q
mismatch becomes climically
apparent.'3!4 Continuous pulSe oXimetry
during positioning is therefofe cssefitial,
and any reproducible pattéth of,position-
dependent desaturatign Should™ trigger
immediate reassessmetit™$) In our case,
limiting the duration“ef*the bad lung
down phenomienon 0 the minimum
necessary fonspinal’injection, promptly
returning, the Jpatient to the supine
poSition,\ and  adapting the surgical
approacheto a modified supine position
allowedithe team to continue with spinal
anesthesia safely. For anesthesiologists,
this case underscores that careful
attention to lateral positioning, even for
a short neuraxial procedure, can prevent
avoidable hypoxemic events and may
obviate the need to escalate to general
anesthesia  or  invasive airway
management. Where available, bedside
techniques such as electrical impedance
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tomography may help visualize real-time
regional ventilation-perfusion changes
during lateral positioning and guide
corrective maneuvers. '3

This case report has several limitations.
First, we did not obtain any objective
imaging or monitoring of V/Q
distribution during the desaturation
episode, such as V/Q scanning or
electrical ~ impedance  tomography
specifically performed m%theNLLD
position. Second, artchial \blodd ~ gas
analysis was not repeated ag the time of
desaturation in S\the LLIBY position,
limiting our abilit§"te,quantify the exact
degree of hypoxemia aid afty concurrent
changes ifiyPaC@> jpat that time. Finally,
as a simglespatient case report, the
observations are not directly
generalisable to all patients with
unilateral’ prieumonia; however, they
highlight a plausible mechanism and a
practical safety message that may inform

management in  similar  clinical
scenarios.
CONCLUSION

Positioning should be regarded as a
critical step in neuraxial anesthesia,
particularly in frail or elderly patients
with unilateral lung disease. In such
patients, early detection of position-
dependent desaturation and prompt
correction of the posture can allow
surgery to proceed safely under regional
anesthesia without the need to convert to
general anesthesia.

REFERENCES

1. Griffiths R, Babu S, Dixon P,
Freeman N, Hurford D, Kelleher E,
et al. Guideline for the management
of hip fractures 2020: guideline by
the Association of Anaesthetists.
Anaesthesia. 2021;76(2):225-237.
doi: 10.1111/anae.15291

Volume , Nomor , Tahun 2026



Neuman MD, Feng R, Carson JL,
Gaskins LJ, Dillane D, Sessler DI, et
al. Spinal anesthesia or general
anesthesia for hip surgery in older
adults. N  Engl J Med
2021;385(22):2025-2035. doi:
10.1056/NEJMoa2113514

Vaz AS, Pina G, Figueiredo E,
Magalhades J, Assun¢do J. General
versus regional anaesthesia for hip
fracture surgery — impact on
mortality and length of stay.
Anaesthesiol ~ Intensive  Ther.
2022;54(2):103-107. doi:
10.5114/ait.2022.114251
Uppalapati T,  Thornton I
Anesthesia management of hip
fracture surgery in geriatric patients:
a review. Cureus. 2024;16(9):
€70188. doi:10.7759/cureus.70188
Lanks CW. Match me if you can: the
relationship between ventilation and
perfusion with position changes in
nonhomogenous lung injury. Anf
Am Thorac Soc. 2022;19(2):320-
326. doi:
10.1513/AnnalsATS.202102;
210CC

Guo L, Jin Z, Gan TJ; Wang E.
Silent hypoxemia infpatients” with
COVID-19 pnewmonia: ja review.
Med Sci Monit&2021H%27: €930776.
doi: 10.12659MSM. 930776

Putot A, Garin N¢*Rello J, Prendki
V_ Comprehensive management of
prneamoniadn older patients. Eur J
Intertn Wed. 2025; 135: 14-24. doi:
10.1016/.€jim.2025.02.025

Feng CW, Liu YT, Lin TC.
Deteriorating  hypotension  and
trepopnea  during left lateral
decubitus position before spinal
anesthesia. Asian J Anesthesiol.
2024;62(2):95-97. doi:
10.6859/aja.202406_62(2).0004

JAI (Jurnal Anestesiologi Indonesia)

9.

10.

11.

12.

I3.

14.

15.

Musaj A, Tronchet L, den Uil C,
Weller D. Electrical impedance
tomography to guide mechanical
ventilation for asymmetrical lung
injury: a case report. Front Med.
2025; 12: 1675679. doi:
10.3389/fmed.2025.1675679
Hopkins SR. Ventilation/perfusion
relationships and gas exchange:
measurement approaches. Compr
Physiol. ~ 2020;10(3):1195-1205.
doi: 10.1002/cphy.c180042

Meli A, Barbeta Vifias B, Battaglini
D, Li Bassi G, Yang By, Yang M, et
al. Lateral pesition dufing severe

mono-lateral pneumonia: an
experimental \study.¢” Sci  Rep.
20208.0(19a49372. doi:

10.1038/s41598-020-76216-w
West JB. Understanding pulmonary
ga9 exehange: ventilation—perfusion
relationships. J Appl Physiol (1985).
2004;97(5):1603—-1604. doi:
10.1152/classicessays.00024a.2004
Schaller SJ, Scheffenbichler FT,
Bein T, Blobner M, Grunow lJ,
Hamsen U, et al. Guideline on
positioning and early mobilisation
in the critically ill by an expert
panel. Intensive Care Med.
2024;50(8):1211-1227. doi:
10.1007/s00134-024-07532-2
Hewitt N, Bucknall T, Faraone NM.
Lateral positioning for critically ill
adult patients. Cochrane Database
Syst Rev. 2016;2016(5):
CD007205. doi:
10.1002/14651858.CD007205.pub2
Micek M, Borges JB, Otdhal M,
Alcala GC, Hladik D, Kuriscak E, et
al. Real-time effects of lateral
positioning on regional ventilation
and perfusion in an experimental
model of acute respiratory distress
syndrome. Front Physiol. 2023; 14
:1113568.
doi:10.3389/fphys.2023.1113568.

Volume , Nomor , Tahun 2026



