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Text S1 Content of Bundled Care



Figure S1 Flowcharts (a) Flowcharts for the development cohort and
retrospective internal validation cohort. (b) Flowchart for the prospective
internal validation cohort. (c) Flowchart for the external validation cohort.

()

inclusion

Development cohort and Retrospective internal validation cohort

Flow chart

Retrieve medical records of patients
who have entire ultrasou

University Sanbo Brain Hospital

of patients.

without surgery removed
(n=1312)

Remove patients whos age did
st the

Patients assessed for elgibiity
(M = 5867)

Records excluded
patients with obvious bacterial or
viralinfection within the past
slore admission
(n=41)
patients with venous
thromboembolism within the past
3 months before surgery
(n=136)
patients with anicoagulant
therapy (direct oral
anticoagulants, low-molecular-
weight heparin) wer
adminstered continuously ar
intermittently belore admission
(n=4)
patients with a prior coagulation
dysfunciion

(n=0)

(b)

(|

Flow chart

Retriove medical records of patients
whe have entire ulrasound
‘examination from March 2023 to May
2023 in the Department of
Neurosurgery of Capital Medical
University Sanba Brain Hospital

I —

ed (N = 527)

b4

Patients assessed for eligiillty
(N =490)

(©)

Flow chart
Patients who underwent consecutive
spitalization following
neurcsurgical procsdures from Juna
2020 to September 2022 in
5 Neurosurgery Ward 108C. Shanghai
k] Huashan Hospita.
2 (N'=2450)
Medical recards of patients
‘without surgery remaved
(n =15y Remove patients whose age did
not meet th
Remove patients whose age did =
nol meet the inclusion crieria =
(n=99) Patients inck
Records exciuded
Records excluded: cords excluded :
patients with obvious bacterial or Pin‘ﬂ"ﬂ-{"‘ Dhr;';uu:ht;aclw:az\ or
vl infection within the past 2 S oton i sl
weoks before admission wieaks before admission
ne 5 ez
patients with venous K patients with venous
Ihromboembolism within the past boemboksm within the past
3 months before surgery 2 3 montebekor irgery
= el S
atients with anticoaguiant patients with anticoaguiant
hacagy et oral theragy (direct oral
anticoagulants, low-molecular- anticoaguians, low-molecuar.
weight heparin) were weight heparin) were
administered continuously of administered eontinuously o
mittenty before admission intarmittenty before admission
it 1= (n=10)
patients with a prior coaguiation e palients with a pror coagulation
dystunation dplndss
= n=
n =0 E Patents assessed for eligiblity
£ | m=201

Prospective internal validation cohort

External validation cohort



Figure S2 Graphical representation of the variables’ contribution to the three
axis of the PCA

Highest D-dimer within 72 hours -
Bleeding volume -

Duration of operation =

Serum homocysteine -

Cl~

K -

Na-

ALT-

Uric_acid - .

Total cholesterol -

Triglycerides -

LDL -

White blood cells - ]
Platelets =
Hemoglobin -
Prothrombin activity -

Firinogen =
Thrombin time =
APTT -
Prothrombin time =
D-dimer -
Preoperative hospital stay -
KPS - f ]
BMI - -
Age-

an

L

Spinal operation -
Craniopharyngioma -
Acoustic neuromas =

Germinoma =
Pituitary tumor =

Secondary tumor =

. Contrib
Malignant tumor =
Hemiplegia Paraplegia = 5

Lumbar cisterna drainage -
CVC+ ®
High dose of mannitol - . 15

Disturbance of conciousness = 20

10

Intramedullary =
Intraspinal =
Cranial base -
Cavernous sinus =
Third ventricle -
Fourth ventricle -
Lateral ventricle =
Cerebellar hemisphere =
Anesthesia method -
The operation level4 -
The operation level3 -
Operation position =
Brain abscess -
Hemifacial spasm =
Trigeminal neuralgia =
Epilepsy -
Spinal vascular malformation =
Hydrocephalus -
Trauma =
Carotid artery stenosis =
Intracranial aneurysm =
Intracranial AVM =
Varicosity =
Hepatopathy -
Nephropathy -
Hyperlipidaemia =
Diabetes =
Hypertension =
Wheelchair bedridden -
ASA -
Sex -
' ! !
Axis 1 Axis 2 Axis 3
FAMD axis



Table S1 Details of the reagents used

Laboratory test items English names of reagent Reagent detection method Company Company's

country
D-dimer (ug/mL)* INNOVANCE D-Dimer Immunoassay method Sysmex Japan
Prothrombin time (s) Thromborel S Clotting method Sysmex Japan
APTT (s)* Dade Actin FSL Activated PTT Clotting method Sysmex Japan
Thrombin time (s) Test Thrombin Clotting method Sysmex Japan
Fibrinogen (g/L) Dade Thrombin Clotting method Sysmex Japan
Prothrombin activity (%) Thromborel activity Clotting method Sysmex Japan
Hemoglobin (g/L) hemoglobin Colorimetry method Mindray China
Platelets (109/L) platelet Impedance method Mindray China
White blood cells (109/L) leukocyte Impedance method Mindray China

LDL (mmol/L) LDL-Cholesterol End-point method Beckman America

Triglycerides (mmol/L) Triglyceride End-point method Beckman America

Total cholesterol (mmol/L) Cholesterol End-point method Beckman America
Uric acid (umol/L) Uric Acid Uricase method Leadman China

ALT (U/L) Alanine Aminotransferase Rate method Beckman America

Na (mmol/L) Sodium ISE method-indirect Beckman America

K (mmol/L) Potassium ISE method-indirect Beckman America

Cl (mmol/L) Chlorine ISE method-indirect Beckman America
Serum homocysteine (umol/L) Homocysteine Cyclic enzymatic method Leadman China

*Shanghai Huashan Hospital used the same reagents as Beijing Sanbo brain Hospital.



Table S2 A comprehensive description of the surgical indications for all
patients in each neurosurgery cohort

The indications for all neurosurgical Development Retrospective Prospective External validation
patients in each cohort cohort (n=4401) internal validation internal validation cohort (n=2301)
cohort (n=1466) cohort (n=490)
Neuro-oncology (brain) 2258 (51.3%) 891 (60.8%) 289 (59.0%) 2271 (98.7%)
Cerebrovascular  neurosurgery for 1203 (20.5%) 262 (17.9%) 83 (16.9%) NA
aneurysms, arteriovenous

malformations (AVMs), stroke, and
Athnw walabtnad Anaditinan

Functional and epilepsy neurosurgery, 490 (11.1%) 107 (7.3%) 28 (5.7%) NA
trigeminal  neuralgia and nerve

comnression svndromes

Spinal neurosurgery 591 (13.4%) 146 (10.0%) 39 (8.0%) NA
Other neurosurgery 160 (3.64%) 60 (4.1%) 51(10.4%) 30 (1.3%)




Table S3 In the entire retrospective cohort, univariable logistic regression
was utilized to calculate the odds ratios (ORs) representing the correlation
between various types of neurosurgical procedures and the occurrence of
postoperative VTE.

Univariable LR

The indications for all neurosurgical patients in the entire retrospective cohort OR (95% CI) P value*
Neuro-oncology (brain) 1.037 (0.898-1.197) 0.622
Cerebrovascular neurosurgery for aneurysms, arteriovenous malformations (AVMs), stroke,  1.596 (1.261-2.019) <0.001
and other related conditions
Functional and epilepsy neurosurgery, trigeminal neuralgia and nerve compression 1.011 (0.727-1.405) 0.950
syndromes
Spinal neurosurgery 0.722 (0.567-0.919) 0.008

*P value<0.05 was considered statistical significance.



Text S1 Content of Bundled Care

Basic prophylaxis should recommend adopting bundled care, including: (1) establishment of a
bundled care team; (2) assessment of DVT risk in patients; (3) psychological guidance; (4) health
education primarily pre-operation, with continual reinforcement post-operation. Patients are guided
on in-bed hygiene practices, emphasizing the importance of early ambulation in VTE prophylaxis,
encouraged to exercise post-operation, such as elevating legs, maintaining fluid balance, avoiding
dehydration. For non-ambulatory patients, their family members are advised to perform
gastrocnemius and soleus muscle compression from the Achilles tendon upwards; (5) pain
intervention, advising patients to divert their attention, thereby increasing pain threshold and
adhering to analgesics.



