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Background: The administration of anesthesia for elderly individuals who are
critically ill, suffering from severe craniocerebral injuries, and living in plateau
regions presents a rare, intricate, and high-risk challenge. This case study
outlines the specific anesthesia management protocols necessary for plateau-
dwelling patients with significant craniocerebral damage undergoing prolonged
invasive procedures.

Case report: A 76-year-old male patient had a 26-year history of foreign-body
penetration of the skull and had experienced local purulent discharge and pain
for the previous 20 days. The diagnoses included right hypoplasia, a foreign body
in the skull with an infection, hypokalemia, hypoproteinemia, pulmonary fibrous
foci, and bilateral pleural effusion. For almost 6 months, the patient suffered
from recurring headaches, blurred vision, and sluggish bodily movement. The
patient had a poor diet, poor sleep quality, normal urination, and no noticeable
weight loss since the onset of the illness. The right anterior ear had a 2cm
skin abscess with yellow pus and a black metal foreign body tip. The left eyelid
was red and swollen, and the left conjunctiva was hyperemic; the right eyelid
showed no abnormalities, and both pupils were wide and round, with light and
adjustment reflexes and no cyanosis on the lips. Skull development was normal.
No dry or moist rales were audible in either lung. The heart rhythm was regular,
and the heart rate was 50 bpm. Chest CT revealed left lung calcification foci,
bilateral pleural effusion, and fiber foci in the lower lobes of both lungs.

Conclusion: Furthermore, the patient in question was of advanced age and had
a complex medical history, including prolonged exposure to high altitudes and
previous instances of severe craniocerebral trauma, among other uncommon
pathophysiological characteristics. In particular, the patient also underwent
surgical interventions at both high and low altitudes, adding to the complexity
of their case. To ensure patient safety, close multidisciplinary collaboration, the
development of a precise surgical plan, and the implementation of a suitable
perioperative anesthetic management strategy are imperative.
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Introduction

Residents of high-altitude regions are subject to chronic
hypoxia, resulting in prolonged exposure to a low-oxygen
environment that initiates a series of physiological changes. These
changes encompass increased production of red blood cells,
elevated levels of hematocrit, higher blood viscosity, decreased
oxygen saturation in the blood, greater capillary density, slower
blood flow in microcirculation, enhanced capillary permeability,
increased vulnerability to bleeding and clotting, and the
development of microthrombi (1). Several studies have
demonstrated an increase in factors contributing to Virchow’s triad
(hypercoagulability, venous stasis, and vessel wall injury) at high
altitudes (2, 3). Many ailments affecting patients in the plateau area
have not been treated promptly due to long-term hypoxia, changing
lifestyle habits, stigmatization of ethnic and cultural beliefs
(craniotomy is stigmatized), and limitations in medical care.
Patients with severe craniocerebral damage caused by foreign-body
penetration have a significant risk of bleeding and infection (4, 5).
To ensure the safety of such patients, appropriate surgical treatment
and precise anesthesia administration are essential. This study
details a rare case of a patient with a 26-year history of a foreign
body penetrating the brain, which could have resulted in a brain
abscess, subsequent disease, or even death.

Patients residing at high altitudes exhibit a higher prevalence of
comorbidities, necessitating the proactive involvement of a
multidisciplinary team (MDT) in the evaluation of surgical,
anesthetic, and postoperative care plans. While pre-anesthetic
medication protocols remain largely unchanged from those in
low-altitude regions, heightened levels of stress, anxiety, and
apprehension may elevate oxygen consumption, prompting the
judicious use of sedatives as deemed necessary. A comprehensive
evaluation is imperative prior to emergency surgeries with a high
level of risk, including thoracoabdominal injuries, brain injuries in
conjunction with other injuries, and other critical emergency
procedures. Of particular concern are elderly individuals residing at
high altitudes, as they are susceptible to the effects of prolonged
hypoxia exposure, resulting in diminished physiological reserves
and decreased capacity to withstand the stresses of anesthesia and
surgery. Medications should be limited in variety, administered in
small doses, and given in divided doses to mitigate potential
complications. Surgeons must assess the risks for such patients,
including the need for surgery at a low altitude for high-altitude
patients and the need for accurate removal of intracranial foreign
bodies without damaging the surrounding organs. The potential for
massive intraoperative bleeding, septic shock, systemic inflammatory
reactions, hyperlactatemia, and emergency rescue increases the
difficulty of surgery and anesthesia management (6, 7). The literature
describing anesthesia administration in patients undergoing such
surgery is limited because information on long-term, invasive
surgery for severe craniocerebral injury is rare.
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Case report

A 76-year-old man with a height of 163cm and weight of 65kg
complained of a cranial foreign body for 26years and local purulent
discharge and pain for 20days. The patient sustained head and facial
trauma 26 years ago after collapsing following an altercation with others.
Due to the limited medical resources and absence of radiation equipment
during that period, the patient received only debridement and suturing.
Furthermore, due to the patient’s favorable postoperative recovery and
financial constraints, no additional medical interventions were pursued.
An X-ray obtained 8years ago revealed a knife-shaped foreign object
inside his skull causing persistent purulent discharge from his right cheek.
He had experienced frequent headaches, blurred vision, and limb
weakness over the past 6months. Because the local hospital was limited
in providing care for certain medical conditions, he was transferred to the
Department of Otorhinolaryngology in our hospital on 26 March 2020.
The patient underwent surgery for intestinal obstruction 20years prior
and had no preexisting conditions. This case report was approved by the
hospital ethics committee, and an informed consent was obtained from
the patient.

Preoperative ECG and 24h dynamic electrocardiogram showed
sinus bradycardia with 35-50 BPM and multi-lead ST-T alterations. A
chest CT revealed bilateral pleural effusion and calcification in the left
lung. There were metal foreign bodies in the right temporal and orbital
regions, discontinuous bone in the right temporal bone, orbital wall, and
sphenoid sinus, and involvement of the right optic nerve, according to
the results of paranasal sinus CT, cranial neck CTA, and skull
reconstruction (Figure 1).

On April 2, 2020, the foreign bodies were removed from the
compound operating room. Before surgery, multidisciplinary
consultations were held in the departments of otorhinolaryngology,
anesthesia, cardiology, neurology, neurosurgery, CT imaging, etc., to
enhance preoperative evaluation, treat hypoproteinemia, and
manage infection.

After entering the compound operating room, BP, HR, SpO,, ECG,
and BIS were routinely monitored, an intravenous line was secured in
the left upper limb, and an invasive arterial line was secured in the right
radial artery under local anesthesia. Following the verification of
unimpeded mask ventilation, oxygen denitrogenation was initiated for a
duration of 8 min, followed by the induction of anesthesia using 2 mg of
midazolam, 10mg of etomidate, 20pug of sufentanil, and 16pg of
cisatracurium prior to tracheal intubation. Target-controlled infusions
of propofol and remifentanil and occasional injections of cisatracurium
were used to maintain anesthesia. A lung-protective ventilation approach
was utilized, and end-tidal carbon dioxide (P;CO,) was maintained at
35~45mmHg with tidal volumes 6~8mL/kg, PAW < 20 H,O,
PEEP 5~8 cmH,0, and FiO, 0.3~0.5 to ensure SpO,>96%. A blood
transfusion machine was connected to stop any unexpected bleeding.

The surgical incision was made on the right temporal infected
wound. The tissue surrounding the foreign body was separated, and the
hilt was located and revealed. The pus was cleared under the nasal
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FIGURE 1

Preoperative craniocerebral CT and reconstruction. (A) Sagittal; (B) Transverse; (C) Coronal; (D—F) The positional relationship between blood vessels
and knives. Red arrows: 1, sphenoid sinus; 2, temporal fossae; 3, the base of the middle cranial fossa; 4, sphenoid sinuses (right); 5, sphenoid sinus (left);
6, right nasal cavity; 7, left nasal cavity; 8, right internal carotid artery; and 9, left internal carotid artery.

FIGURE 2
Intracranial foreign body.

endoscope to avoid the interference of a large amount of blood. The  0ozing and to facilitate smooth drainage through the sphenoid sinus, a
surrounding adhesive tissue was loosened, and the precise location of  hilt of approximately 10 cm was delicately removed from the temporal
the knife and adjacent tissues was checked. To address local blood  incision under direct view of the nasal endoscope (Figure 2). The
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FIGURE 3

The first postoperative craniocerebral MR image. (A) Sagittal; (B) transverse; (C) coronal. Red arrow, brain abscess

FIGURE 4

Brain CT before discharge. (A) Semi-oval central level; (B) lateral ventricular body level; (C) cerebral base level; (D) skull base level

operation was completed successfully after 3h with no residual foreign
body, cerebral hemorrhage, hematoma, or damage to the brain abscess
capsule. The patient resumed spontaneous breathing after 10 min, and
after 30 min, he was fully awake. After a thorough review, the tracheal
tube was removed, and the patient was sent to the neurological intensive
care unit (NICU).

The condition of the right eye steadily improved 6h after the first
surgery. Multiple brain abscesses were discovered during postoperative
MR examination (Figure 3). On the 3rd postoperative day, the
intracranial abscess was punctured and drained under monitored
anesthesia care (MAC). Blood and pus samples were subjected to a drug
sensitivity test and bacterial culture, respectively. Postoperative recovery
went well. After the second surgery, the motor function and muscle
strength of the left upper and lower limbs gradually improved. There
were no signs of widespread infection. He was discharged from the
hospital on April 11 after a CT scan showed no abnormalities (Figure 4).

Discussion

Areas located above 2,500 m of elevation are called plateau areas
in medicine (8). The low air pressure in plateau areas also reduces
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the oxygen partial pressure, which leads to hypoxia and high-
altitude sickness (9). Human alveolar oxygen partial pressure,
arterial blood oxygen partial pressure, and oxygen saturation are
lower than those in plain areas as a result of the decreased
atmospheric oxygen partial pressure (4, 6). It is more challenging
to maintain the safety of anesthesia for surgical patients who live in
plateau areas (10). Plateau residents have a strong tolerance to
hypoxia, and the main problems are physiological changes that take
place during high-altitude acclimation, such as an increase in
hematocrit, pulmonary hypertension, PaCO,, and a decrease in the
blood bicarbonate concentration (9, 11, 12). The key to anesthesia
management is to maintain the patient’s PaO, and PaCO, at their
preoperative baseline, rather than at the conventionally
normal level.

Long-term plateau dwellers often exhibit general weakness,
vertigo, insomnia, and other unpleasant symptoms when they travel
to low-altitude areas for short periods (6, 13, 14). Sedatives can
be properly administered to patients with severe symptoms to promote
sleep and lessen blood pressure changes. Antihypertensive treatment
is administered to patients with hypertension from admission until
the morning of the operation. An atropine test is typically conducted
before surgery for patients whose heart rate is less than 50 bpm. When
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an atropine test is negative, thus sick sinus syndrome can be ruled out,
anesthesia can be considered (13).

To increase the patient’s oxygen tolerance and decrease their
pulmonary vascular resistance and right ventricular afterload,
we immediately initiate oxygen inhalation through the nasal
catheter, and oxygen and nitrogen removal last more than 8 min
during anesthesia induction. Arterial blood gas is assessed in a
timely manner to check for respiratory alkalosis. Respiratory
alterations, including increased lung ventilation, specifically
increased tidal volume, and respiratory rate are a concern at high
altitudes in patients under general anesthesia. The respiratory
system must remain unobstructed, respiratory secretions must
be promptly removed, ventilation must be adequately increased,
the concentration of breathed oxygen must be increased, and a
small tidal volume lung-protective ventilation approach must
be used.

As a result of the elevated altitude, decreased air density, and
diminished partial pressure of oxygen, the Haibei Tibetan
Autonomous Prefecture at an elevation of 3,200m exhibits an
approximate partial pressure of oxygen of 700 Hpa (equivalent to
60% of that found at sea level). Consequently, the arterial oxygen
saturation of long-term residents in this region typically hovers
approximately 88%. This reduction in oxygen reserves within the
body leads to an elevation in respiratory rate, resulting in a state of
respiratory alkalosis. Prior to surgery, the oxygen reserve should
increase; the oxygen consumption should decrease; and the oxygen
supply should be increased throughout the perioperative period
(14). Our approach includes full oxygen mechanical ventilation,
preoxygenation for 8 min prior to anesthesia induction, timely
blood infusions throughout the procedure, and the application of
vasoactive drugs to ensure stable circulation. At the same time,
anesthesia, analgesia, and sedation should be adequate to prevent
stress reactions from increasing oxygen consumption and
exacerbating hypoxia. When using anesthetic drugs, the metabolic
rate, oxygen consumption, and circulatory function of the body
should be reduced to lessen drug interference. The volume-
controlled ventilation mode of lung protection strategy of
controlling respiratory frequency and reducing tidal volume was
adopted to correct respiratory alkalosis and keep PaCO, at
35~45mmHg. Lung-protective ventilation strategy can also
effectively prevent the occurrence of mechanical ventilation-related
lung injury (15, 16).

In this
management was utilized in the maintenance of anesthesia for the

patient, goal-directed volume-restricted fluid
patient. The preoperative hemoglobin levels of patients in the
plateau area were found to be (183 +11) g/L, with a range of 140 to
205g/L. The elevation of hemoglobin levels results in an
augmentation of the oxygen-carrying capacity of the blood, leading
to an increase in blood viscosity and potentially impacting the
transport and exchange of oxygen due to microcirculatory stasis
(17). We contended that patient volume should be limited through
goal-directed fluid administration, with vasoactive medications
utilized to manage hemodynamics and carefully regulate fluid
volume. Crystalloid infusion, specifically glucose and Ringer’s
solution in a 1:1 ratio (excluding patients with diabetes), served as
the primary method of fluid administration. Colloidal solutions,
plasma, and concentrated red blood cells were administered based
on the presence of bleeding and blood pressure levels during
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surgical procedures. This intervention serves to restore the patient’s
blood volume, stabilize hemodynamics, prevent perioperative
thrombosis, and alleviate the strain on vital organs such as the
heart, brain, and lungs.

Severe brain injury has been associated with very high rates of
mortality and disability. In clinical practice, early identification of
mortality risk factors is crucial for managing traumatic brain injury
and determining the associated prognosis. The effects of brain
injury on the body and the associated prognosis in patients living
in plateau areas vary greatly from those in patients living in plain
areas due to the uniqueness of the environment (18). Increased
fluid
pathophysiological causes of acute cerebral coma and intracranial

cerebrospinal and brain volume are the main
hypertension syndrome (19). The primary goals of perioperative
management for patients with craniocerebral trauma are to increase
cerebral blood flow and perfusion and prevent subsequent brain
injury (20). Cerebral infection and foreign-body penetration were
the main causes of brain injury in this patient. Protecting the brain,
preventing acute bleeding, and preventing intracranial infections
are the main goals of perioperative anesthesia treatment. Anesthesia
medications with brain-protective properties (such as propofol and
dexmedetomidine) were used because the patient was older than
70years, and the systolic blood pressure was kept at or above
110mmHg during the procedure. Antibiotics were used as a
preventative measure during surgery to reduce the risk of infection
and postoperative pneumonia.

In summary, it is a miracle that this patient survived in such a
complex situation for a long time and received effective treatment.
Our observations are as follows.

1. The patient experienced only a brief coma and has survived for
26 years. The initial injury did not damage the skull because the
penetration path of the knife was near the lateral skull base.

2. As the patient aged, the ability of the body to defend against
foreign bodies weakened, thus leading to cerebral infections
that impaired neuronal transmission and eyesight.

3. The formation of an abscess around the knife and its separation
from the surrounding tissue provided the best opportunity for
successful foreign-body extraction.

4. Acute massive bleeding should be actively managed by properly
preparing the blood before surgery by using a blood transfusion
machine and diluting the blood during surgery.

5. Intraoperative intracranial hypertension was avoided. Lung-
protective ventilation strategies were adopted to avoid a series
of reactions caused by “oxygen poisoning.”

6. The risk of microthrombosis was reduced.

7. The operation was performed in the compound operating
room. Intraoperative CT or MR examination was performed
to diagnose emergent adverse events in a timely manner.

8. Preoperative multidisciplinary teamwork, accurate surgical
planning, and perioperative management strategies effectively
ensure patient safety.

Treatment challenges include diseases particular to the plateau
area, severe craniocerebral injury, and advanced age. For
anesthesiologists, it is essential to fully understand the patient’s history
before surgery, assess the risk of the procedure, and ensure precision
in the surgical plan and the management of anesthesia.

frontiersin.org


https://doi.org/10.3389/fmed.2024.1385603
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Sun et al.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding authors.

Ethics statement

Written informed consent was obtained from the individual(s) for
the publication of any potentially identifiable images or data included
in this article.

Author contributions

YS: Conceptualization, Funding acquisition, Writing - original
draft, Writing - review & editing. YL: Investigation, Writing - original
draft. PL: Data curation, Investigation, Writing — original draft. MZ:
Conceptualization, Project administration, Supervision, Writing —
original draft. ML: Formal analysis, Investigation, Writing — review &
editing. YW: Funding acquisition, Writing - original draft, Writing -
review & editing.

References

1. Damodar D, Vakharia R, Vakharia A, Sheu J, Donnally CJ 3rd, Levy JC, et al. A
higher altitude is an independent risk factor for venous thromboembolisms following
total shoulder arthroplasty. ] Orthop. (2018) 15:1017-21. doi: 10.1016/j.jor.2018.09.003

2. Gupta N, Ashraf MZ. Exposure to high altitude: a risk factor for venous
thromboembolism? ~ Semin  Thromb  Hemost. (2012)  38:156-63.  doi:
10.1055/s-0032-1301413

3. Tyson JJ, Bjerke BP, Genuario JW, Noonan TJ. Thromboembolic events after
arthroscopic knee surgery: increased risk at high elevation. Arthroscopy. (2016)
32:2350-4. doi: 10.1016/j.arthro.2016.04.008

4. Wang H, Zhu X, Xiang H, Liao Z, Gao M, Luo Y, et al. Effects of altitude changes
on mild-to-moderate closed-head injury in rats following acute high-altitude exposure.
Exp Ther Med. (2019) 17:847-56. doi: 10.3892/etm.2018.7020

5. Yu AY, Xu QH, Hu SL, Li E, Chen Y], Yin Y, et al. Characteristics of a rat model of
an open craniocerebral injury at simulated high altitude. Neuroreport. (2014)
25:1272-80. doi: 10.1097/wnr.0000000000000259

6. Yang Y, Peng Y, He S, Wu ], Xie Q, Ma Y. The clinical differences of patients with
traumatic brain injury in plateau and plain areas. Front Neurol. (2022) 13:848944. doi:
10.3389/fneur.2022.848944

7. McDonald SJ, Sharkey JM, Sun M, Kaukas LM, Shultz SR, Turner R]J, et al. Beyond
the brain: peripheral interactions after traumatic brain injury. ] Neurotrauma. (2020)
37:770-81. doi: 10.1089/neu.2019.6885

8. Luks AM, Auerbach PS, Freer L, Grissom CK, Keyes LE, McIntosh SE, et al.
Wilderness medical society clinical practice guidelines for the prevention and treatment
of acute altitude illness: 2019 update. Wilderness Environ Med. (2019) 30:S3-S18. doi:
10.1016/j.wem.2019.04.006

9. Hundt N, Apel C, Bertsch D, Cerfontaine C, van der Giet M, van der Giet S, et al.
Variables influencing the pressure and volume of the pulmonary circulation as risk
factors for developing high altitude pulmonary edema (HAPE). Int ] Environ Res Public
Health. (2022) 19:13887. doi: 10.3390/ijerph192113887

10. Shang K, Xia Z, Ye X, Li Z, Gong C. Positive end-expiratory pressure and risk of
postoperative pulmonary complications in patients living at high altitudes and
undergoing surgery at low altitudes: a single-Centre, retrospective observational study
in China. BM] Open. (2022) 12:e057698. doi: 10.1136/bmjopen-2021-057698

Frontiers in Medicine

06

10.3389/fmed.2024.1385603

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This research
was funded by the Academic Promotion Programme of Shandong
First Medical University (2019QL015) and the Shandong Provincial
Natural Science Foundation (ZR2022MH221).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

11. Riley CJ, Gavin M. Physiological changes to the cardiovascular system at high
altitude and its effects on cardiovascular disease. High Alt Med Biol. (2017) 18:102-13.
doi: 10.1089/ham.2016.0112

12. Zhang X, Zhang Z, Ye R, Meng Q, Chen X. Prevalence of hypertension and its
relationship with altitude in highland areas: a systematic review and meta-analysis.
Hypertens Res. (2022) 45:1225-39. doi: 10.1038/s41440-022-00955-8

13. Volovici V, Steyerberg EW, Cnossen MC, Haitsma IK, Dirven CMF, Maas AIR,
et al. Evolution of evidence and guideline recommendations for the medical
Management of Severe Traumatic Brain Injury. ] Neurotrauma. (2019) 36:3183-9. doi:
10.1089/neu.2019.6474

14.Hu S, Li E, Luo H, Xia Y, Zhang J, Hu R, et al. Amelioration of rCBF and PbtO2
following TBI at high altitude by hyperbaric oxygen pre-conditioning. Neurol Res. (2010)
32:173-8. doi: 10.1179/174313209x414524

15. Longhini F, Pasin L, Montagnini C, Konrad P, Bruni A, Garofalo E, et al.
Intraoperative protective ventilation in patients undergoing major neurosurgical
interventions: a randomized clinical trial. BMC Anesthesiol. (2021) 21:184. doi: 10.1186/
s12871-021-01404-8

16. Young CC, Harris EM, Vacchiano C, Bodnar S, Bukowy B, Elliott RRD, et al. Lung-
protective ventilation for the surgical patient: international expert panel-based
consensus recommendations. Br ] Anaesth. (2019) 123:898-913. doi: 10.1016/j.
bja.2019.08.017

17. Chen Y, Zhang X, Ye Q, Zhang X, Cao N, Li SY, et al. Machine learning-based
prediction model for myocardial ischemia under high altitude exposure: a cohort study.
Sci Rep. (2024) 14:686. doi: 10.1038/541598-024-51202-8

18. Vickers ML, Coorey CP, Milinovich GJ, Eriksson L, Assoum M, Reade MC.
Bibliometric analysis of military trauma publications: 2000-2016. J R Army Med Corps.
(2018) 164:142-9. doi: 10.1136/jramc-2017-000858

19. Kelly DE, Martin NA, Kordestani R, Counelis G, Hovda DA, Bergsneider M, et al.
Cerebral blood flow as a predictor of outcome following traumatic brain injury. J
Neurosurg. (1997) 86:633-41. doi: 10.3171/jns.1997.86.4.0633

20. Marehbian ], Muehlschlegel S, Edlow BL, Hinson HE, Hwang DY. Medical
Management of the Severe Traumatic Brain Injury Patient. Neurocrit Care. (2017)
27:430-46. doi: 10.1007/s12028-017-0408-5

frontiersin.org


https://doi.org/10.3389/fmed.2024.1385603
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/j.jor.2018.09.003
https://doi.org/10.1055/s-0032-1301413
https://doi.org/10.1016/j.arthro.2016.04.008
https://doi.org/10.3892/etm.2018.7020
https://doi.org/10.1097/wnr.0000000000000259
https://doi.org/10.3389/fneur.2022.848944
https://doi.org/10.1089/neu.2019.6885
https://doi.org/10.1016/j.wem.2019.04.006
https://doi.org/10.3390/ijerph192113887
https://doi.org/10.1136/bmjopen-2021-057698
https://doi.org/10.1089/ham.2016.0112
https://doi.org/10.1038/s41440-022-00955-8
https://doi.org/10.1089/neu.2019.6474
https://doi.org/10.1179/174313209x414524
https://doi.org/10.1186/s12871-021-01404-8
https://doi.org/10.1186/s12871-021-01404-8
https://doi.org/10.1016/j.bja.2019.08.017
https://doi.org/10.1016/j.bja.2019.08.017
https://doi.org/10.1038/s41598-024-51202-8
https://doi.org/10.1136/jramc-2017-000858
https://doi.org/10.3171/jns.1997.86.4.0633
https://doi.org/10.1007/s12028-017-0408-5

	Anesthesia strategies for elderly patients with craniocerebral injury due to foreign-body penetration in the plateau region: a case report
	Introduction
	Case report
	Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

