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Background and importance: Spinal cord hemorrhage (SCH), particularly
involving the bulbar-cervical segment (medulla oblongata to C7), is a rare and
life-threatening neurological emergency. Due to its anatomical proximity to
respiratory, motor, and sensory centers, it often leads to catastrophic
neurological deficits. Etiologies include vascular malformations, coagulopathy,
or idiopathic causes, yet its low incidence (<1%) poses significant challenges in
early diagnosis and management. Current evidence highlights emergency
hematoma evacuation, adequate decompression, and spinal stabilization as
critical for improving prognosis, though clinical validation through case-based
data remains limited.

Case presentation: A 28-year-old male presented with acute dyspnea, limb
numbness, and progressive weakness (left 1/5, right 2/5 on the Medical
Research Council scale) over 2 h. Neurological examination revealed a sensory
deficit below the T4 dermatome and bilateral pyramidal signs. Imaging
confirmed a hematoma extending from the medulla oblongata to C7, with no
evidence of vascular malformations or trauma. Emergency microscopic
hematoma evacuation (8 ml) was performed, combined with posterior cervical
double-door laminectomy (C3-C7) and pre-contoured rod pedicle screw
fixation. Postoperatively, mechanical ventilation was discontinued within 24 h.
Sensory levels regressed to T8, and motor function improved progressively
(left 3+/5, right 5/5 at 2-month follow-up). Postoperative imaging confirmed
complete hematoma resolution and stable instrumentation.

Conclusion: Bulbar-cervical SCH necessitates vigilant monitoring for
cardiorespiratory compromise. Multidisciplinary emergency intervention—
hematoma evacuation with decompression—effectively halts neurological
deterioration. The dual-door laminectomy technique optimizes spinal canal
expansion while preserving stability, providing a biomechanical foundation for
neural recovery. This case underscores the pivotal role of early surgical
decompression and stabilization in achieving favorable long-term outcomes
for high-level SCH.
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1 Background and importance

Spinal cord hemorrhage (hematomyelia), particularly involving
the bulbar-cervical segment (medulla oblongata to C7), is an
exceedingly rare neurological emergency associated with catastrophic
neurological deficits due to its proximity to vital respiratory and
motor centers. Early recognition and multidisciplinary intervention
are critical for mitigating irreversible damage. We report a case of
spontaneous bulbar-cervical hematomyelia, emphasizing the pivotal
role of emergency surgical decompression and spinal stabilization in
reversing neurological deterioration.

2 Case presentation
2.1 Patient information

On December 25, 2024, a 28-year-old male presented to the
emergency department with acute-onset dyspnea, bilateral limb
numbness, and progressive weakness [left 2/5, right 3/5 on the
Medical Research Council (MRC) scale] over 2h. Physical
examination revealed hypoesthesia below the T4 dermatome,
generalized hypotonia, and positive bilateral pyramidal signs.

10.3389/fsurg.2025.1622953

2.2 Imaging findings

2.2.1 Cranial CT

A punctate hyperdense lesion within the medulla oblongata
(Figure 1A).

2.2.2 Cervical CT

Hyperdense intramedullary lesions extending from the medulla
oblongata to C7, with significant cord swelling (Figure 1B).

2.2.3 Cervical MRI

T1-isointense and T2-heterogeneous signals within the affected
segments, accompanied by cord edema on fat-suppressed sequences.
No contrast-enhanced lesions were observed (Figures 1C-F).

2.4 Treatment process

After admission, the patient experienced progressive decline
in muscle strength of both limbs, with grade 1 muscle strength on
the left side and grade 2 on the right side. A multidisciplinary
discussion was conducted involving neurosurgery, spine surgery,
anesthesiology, radiology, and intensive care medicine to rule out

FIGURE 1

Preoperative imaging. (A) Emergency cranial CT showing medullary hemorrhage. (B) Sagittal view of cervical CT demonstrating the extent of
hemorrhage. (C—F) Emergency MRI confirming hemorrhage in the medulla and cervical spinal cord.
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contraindications for surgery. An emergency spinal angiography
(DSA) was performed to exclude spinal arteriovenous malformation
fistula. the
underwent intramedullary hematoma evacuation + posterior cervical

and dural arteriovenous Subsequently, patient
laminectomy + pedicle screw internal fixation. During the surgery,
the spinous process was resected, and the lower half of the third
cervical lamina to the upper half of the seventh cervical lamina was
removed. Screws and pre-bent connecting rods were inserted into
the bilateral cervical lateral masses to serve as the basis for
postoperative fixation. Then, under the microscope, the dura mater
was longitudinally incised. The spinal cord was found to be swollen.
A 2 mm incision was made in the posterior median sulcus to avoid
vascular fistula, and the intramedullary hematoma was gently
removed segment by segment, with a total volume of approximately
8 ml. Active bleeding was observed in the fourth to fifth cervical
spinal cord segments. After electrocoagulation hemostasis, the
surrounding pathological tissues and hematoma were sent for
pathological examination, which reported thrombus formation
(based on the subsequent pathological images, it was inferred that
the bleeding was caused by cavernous angioma) (Figure 2). After
hematoma evacuation, the tension of the spinal cord significantly
decreased. The dura mater was repaired, and the muscles and skin

10.3389/fsurg.2025.1622953

were sutured to complete the surgery. After 24 h of postoperative
respiratory support with a ventilator, sedation and analgesic
treatments were gradually reduced. The patient’s dyspnea was
relieved, and the endotracheal tube was successfully removed. The
patient’s muscle strength did not continue to decline, and the
sensory level recovered to the eighth thoracic nerve level. Follow-up
cervical CT showed that the intramedullary hematoma was cleared,
the swelling was reduced, and there was no new bleeding (Figure 3).

2.5 Follow-up and outcomes

The patient’s somatic sensation returned to normal, and muscle
strength continued to improve. At 2 weeks postoperatively, the
left limb had grade 3 muscle strength, and the right limb had
grade 4. At 1 month postoperatively: the left limb had grade
3 muscle strength, and the right limb had grade 4+. At 2 months
postoperatively: the left limb had grade 3+ muscle strength, and
the right limb had grade 5. Follow-up cranial MRI examinations
performed at 1 week postoperatively (Figure 3), 3 weeks
postoperatively, and 2 months postoperatively (Figure 4) indicated
that the spinal cord hemorrhage was completely cleared without

FIGURE 2

mater continuously and remove the lamina. (D) Pathological images.

Intraoperative imaging and pathology. (A) Posterior cervical expansive open-door laminoplasty with screws inserted into the cervical lateral masses
and pre-bent connecting rods, showing the extent of laminectomy. (B) Microscopic removal of intramedullary hematoma. (C) Suture the dura
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FIGURE 3

Postoperative follow-up imaging 1. (A,B) On postoperative day 1, cervical CT was reviewed. (C—-F) At 1 week postoperatively, cervical MRI was reviewed.

recurrence and that the pedicle screws and connecting rods were
securely fixed without deformation.

2.6 Informed consent

This study was approved by the Institutional Review Board of
Zhuhai Integrated Traditional Chinese and Western Medicine
Hospital. Written informed consent was obtained from the
patient and his next of kin.

3 Discussion

3.1 Rarity of spinal cord hemorrhage and
clinical characteristics of bulbar-cervical
involvement

Spontaneous spinal cord hemorrhage (hematomyelia) is an
exceedingly rare entity, accounting for less than 1% of all spinal cord
pathologies, with bulbar-cervical involvement (medulla oblongata to
C7) representing an even rarer subset (1). The -catastrophic
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neurological deficits observed in such cases—exemplified by acute
respiratory failure, limb paralysis, and sensory loss in our patient—
stem from the anatomical vulnerability of the bulbar respiratory
center and cervical motor/sensory pathways (2). Etiologically,
idiopathic hematomyelia constitutes approximately 30% of cases,
followed by vascular malformations, coagulopathy, or trauma (3).
In this case, the absence of anticoagulant use, trauma, or vascular
anomalies on DSA supported a diagnosis of idiopathic hemorrhage.
The rarity of bulbar-cervical hematomyelia may be attributed to its
intricate vascular anatomy, limited compensatory mechanisms,
and the critical functional density of this region, necessitating
heightened clinical vigilance and immediate intervention to prevent
irreversible deficits (4).

3.2 Critical role of emergency hematoma
evacuation and decompression in long-
term outcomes

Neurological deterioration in spinal cord hemorrhage is driven

by hematoma-induced mass effect, secondary ischemia, and
inflammatory cascades. Current evidence underscores that surgical
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FIGURE 4

was reviewed

Postoperative follow-up imaging 2. (A—D) At 3 weeks postoperatively, cervical MRI was reviewed. (E-H) At 2 months postoperatively, cervical MR

decompression within <12 h of symptom onset significantly improves
neurological recovery (5, 6). Our patient underwent urgent
multidisciplinary evaluation, including exclusion of vascular
malformations via DSA, followed by microscopic hematoma
evacuation within 6 h of admission. The surgical strategy—midline
myelotomy with segmental hematoma removal (8 ml) and targeted
hemostasis—aligns with the “early and radical decompression”
principle (7), effectively reducing cord tension and mitigating
secondary injury. Postoperative motor improvement (left: 1/5 — 3
+/5; right: 2/5 — 5/5 on the MRC scale) and sensory level regression
(T4 — T8) validate the necessity of timely intervention.
Furthermore, multidisciplinary collaboration (neurosurgery, spine
surgery, and critical care) proved indispensable for perioperative
respiratory support and complication prevention, consistent with
established protocols (8, 9).

3.3 Biomechanical advantages of posterior
cervical double-door laminectomy with
pre-contoured pedicle screw-Rod fixation

Spinal cord hemorrhage is often accompanied by spinal cord
swelling and relative insufficiency of the spinal canal volume.
Traditional laminectomy may lead to postoperative cervical
instability. In this case, expansive open-door laminectomy was
employed (9). While achieving adequate decompression, screws
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were pre-fixed to the bilateral cervical lateral masses. This method
not only realized sufficient decompression within the spinal canal
(from the lower part of the C3 layer to the upper part of the C7
layer) but also maintained the stability of the cervical spine. The use
of pre-bent connecting rods during the surgery further conformed
to the physiological curvature of the cervical spine, reducing the risk
of stress concentration associated with internal fixation (10, 11).
Postoperative imaging follow-up showed no displacement of the
internal fixation and regression of spinal cord swelling, confirming
the balanced advantages of this surgical technique in terms of
decompression and stability. In line with the literature reports, this
type of surgery can reduce the risk of postoperative cervical
kyphosis and adjacent segment degeneration, providing a structural
basis for long-term functional recovery of the patient (such as
somatic sensation and continuous

complete recovery of

improvement of muscle strength) (12, 13).

4 Conclusion

This case of bulbar-cervical spinal cord hemorrhage (SCH)
underscores three critical lessons for managing rare high-level
SCH: (1) Early recognition of respiratory compromise and
progressive neurological deficits is pivotal; (2) Multidisciplinary
evacuation,

emergency intervention—combining hematoma

radical decompression, and spinal stabilization—serves as the
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cornerstone for improving prognosis; and (3) Biomechanical
stability achieved through tailored techniques (e.g., double-door
laminectomy with pre-contoured pedicle screw-rod fixation) is
essential for long-term functional recovery. Future studies should
prioritize elucidating the molecular mechanisms underlying
idiopathic SCH and establishing evidence-based protocols for
surgical timing and approach selection.

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 author.

Ethics statement

The studies involving humans were approved by the Medical
Ethics Committee of Zhuhai Hospital of Integrated Traditional
Chinese and Western Medicine. The studies were conducted
in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study. 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

CH: Formal analysis, Writing - original draft, Software,
Funding acquisition, Visualization, Resources, Conceptualization,
Project administration, Supervision, Methodology, Data curation,
Writing - review & editing, Validation, Investigation. QZ: Data
curation, Methodology, Formal analysis, Project administration,
Validation, Investigation, Software, Writing - original draft.
YY: Project draft,
Conceptualization, Funding acquisition, Software, Supervision,

administration, Writing -  original
Resources, Formal analysis. GC: Writing - original draft,
Investigation, Resources, Writing - review & editing, Data
Formal

Project administration.

curation, analysis, Supervision, Conceptualization,

References

1. Felix MS, Bauer S, Darlot F, Muscatelli F, Kastner A, Gauthier P, et al. Activation
of Akt/FKHR in the medulla oblongata contributes to spontaneous respiratory
recovery after incomplete spinal cord injury in adult rats. Neurobiol Dis. (2014)
69:93-107. doi: 10.1016/j.nbd.2014.05.022

2. Marlin ES, Entwistle JJ, Arnold MA, Pierson CR, Governale LS. Thoracolumbar
spinal vascular malformation as a rare cause of isolated intraventricular hemorrhage.
J Neurosurg Pediatr. (2014) 14(1):12-5. doi: 10.3171/2014.3.PEDS13565

3. Raju S, Tandon V, Kumar G, Kumar VNS, Thangamani V, Mohamed A, et al.
Spontaneous spinal epidural hematomas-time is running out!. Spinal Cord Ser Cases.
(2024) 10(1):78. doi: 10.1038/s41394-024-00693-8

4. Fehlings MG, Vaccaro A, Wilson JR, Singh A, W Cadotte D, Harrop JS, et al.
Early versus delayed decompression for traumatic cervical spinal cord injury: results

Frontiers in Surgery

10.3389/fsurg.2025.1622953

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This work was
supported by the Medical Research Project of Guangdong
Provincial Health Commission (Grant No. B2025416 to CH), the
Scientific Research Program of Zhuhai Municipal Health Bureau
(Award Number 2320009000010 to CH), and the Medical
Research Fund of Zhuhai Integrated Traditional Chinese and
Western Medicine Hospital (Project ID 202306 to CH).

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.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

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.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fsurg.2025.

1622953 /full#supplementary-material

of the surgical timing in acute spinal cord injury study (STASCIS). PLoS One.
(2012) 7(2):€32037. doi: 10.1371/journal.pone.0032037

5. Burke JF, Yue JK, Ngwenya LB, Winkler EA, Talbott JF, Pan JZ, et al. In reply:
ultra-early (<12 hours) surgery correlates with higher rate of American Spinal
Injury Association impairment scale conversion after cervical spinal cord injury.
Neurosurgery. (2019) 85(2):E401-2. doi: 10.1093/neuros/nyz156

6. Yousefifard M, Hashemi B, Forouzanfar MM, Khatamian Oskooi R, Madani
Neishaboori A, Jalili Khoshnoud R. Ultra-early spinal decompression surgery can
improve neurological outcome of complete cervical spinal cord injury; a systematic review
and meta-analysis. Arch Acad Emerg Med. (2022) 10(1):e11. doi: 10.22037/aaem.v10i1.1471

7. Jug M, Kejzar N, Vesel M, Al Mawed S, Dobravec M, Herman S, et al.
Neurological recovery after traumatic cervical spinal cord injury is superior if

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fsurg.2025.1622953/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fsurg.2025.1622953/full#supplementary-material
https://doi.org/10.1016/j.nbd.2014.05.022
https://doi.org/10.3171/2014.3.PEDS13565
https://doi.org/10.1038/s41394-024-00693-8
https://doi.org/10.1371/journal.pone.0032037
https://doi.org/10.1093/neuros/nyz156
https://doi.org/10.22037/aaem.v10i1.1471
https://doi.org/10.3389/fsurg.2025.1622953
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

He et al.

surgical decompression and instrumented fusion are performed within 8 hours versus
8 to 24 hours after injury: a single center experience. /] Neurotrauma. (2015)
32(18):1385-92. doi: 10.1089/neu.2014.3767

8. Grassner L, Wutte C, Klein B, Mach O, Riesner S, Panzer S, et al. Early decompression
(<8 h) after traumatic cervical spinal cord injury improves functional outcome as assessed by
spinal cord independence measure after one year. ] Neurotrauma. (2016) 33(18):1658-66.
doi: 10.1089/neu.2015.4325

9. Yoshii T, Tomizawa S, Hirai T, Inose H, Yamada T, Sakai K, et al. Surgical
outcomes in selective laminectomy and conventional double-door laminoplasty for
cervical spondylotic myelopathy. Orthopedics. (2020) 43(4):e311-5. doi: 10.3928/
01477447-20200521-06

10. Piazza M, McShane BJ, Ramayya AG, Sullivan PZ, Ali ZS, Marcotte PJ, et al.
Posterior cervical laminectomy results in better radiographic decompression of

Frontiers in Surgery

07

10.3389/fsurg.2025.1622953

spinal cord compared with anterior cervical discectomy and fusion. World
Neurosurg. (2018) 110:e362-6. doi: 10.1016/j.wneu.2017.11.017

11. Pan Y, Ma X, Feng H, Chen C, Qin Z, Huang Y. Effect of posterior cervical
expansive open-door laminoplasty on cervical sagittal balance. Eur Spine J. (2020)
29(11):2831-7. doi: 10.1007/s00586-020-06563-9

12. Lin X, Chen K, Tang H, Huang X, Wei C, Xiao Z. Comparison of anchor
screw fixation versus mini-plate fixation in unilateral expansive open-door
laminoplasty for the treatment of multi-level cervical spondylotic myelopathy.
Medicine (Baltimore). (2018) 97(49):e13534. doi: 10.1097/MD.0000000000013534

13. Secer HI, Harman F, Aytar MH, Kahraman S. Open-door laminoplasty with
preservation of muscle attachments of C2 and C7 for cervical spondylotic
myelopathy: retrospective study. Turk Neurosurg. (2018) 28(2):257-62. doi: 10.5137/
1019-5149.JTN.20007-17.1

frontiersin.org


https://doi.org/10.1089/neu.2014.3767
https://doi.org/10.1089/neu.2015.4325
https://doi.org/10.3928/01477447-20200521-06
https://doi.org/10.3928/01477447-20200521-06
https://doi.org/10.1016/j.wneu.2017.11.017
https://doi.org/10.1007/s00586-020-06563-9
https://doi.org/10.1097/MD.0000000000013534
https://doi.org/10.5137/1019-5149.JTN.20007-17.1
https://doi.org/10.5137/1019-5149.JTN.20007-17.1
https://doi.org/10.3389/fsurg.2025.1622953
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Emergency surgical intervention for bulbar-cervical spinal cord hemorrhage: a case report and review of management strategies
	Background and importance
	Case presentation
	Patient information
	Imaging findings
	Cranial CT
	Cervical CT
	Cervical MRI

	Treatment process
	Follow-up and outcomes
	Informed consent

	Discussion
	Rarity of spinal cord hemorrhage and clinical characteristics of bulbar-cervical involvement
	Critical role of emergency hematoma evacuation and decompression in long-term outcomes
	Biomechanical advantages of posterior cervical double-door laminectomy with pre-contoured pedicle screw-Rod fixation

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


