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To the Editor,

Meningioma is the most common brain tumor, accounting for
approximately 33 % of cases.! Surgical intervention is the primary
treatment. The incidence of meningioma increases with age,
affecting 25—30 individuals per 100,000 among those aged
65—69, with a higher risk observed in elderly patients.””>
Compared to younger individuals, elderly patients often present
with more concurrent medical conditions, which are associated
with reduced postoperative survival.! However, the relationship
between risk factors and outcomes in elderly meningioma patients
remains unclear.

This study conducted a retrospective analysis of 178 cases of me-
ningioma in elderly patients who underwent craniotomy at West
China Hospital from 2016 to 2019. The aim was to develop a predic-
tion model for postoperative overall survival (OS) in this popula-
tion. We assessed the association between clinical features,
radiological characteristics, pathological features, serum indicators,
and OS using statistical methods including Student's t-test, Chi-
square test, log-rank test for univariate analysis, and Cox analysis
for multivariate analysis. Based on factors identified through multi-
variate analysis, a prognostic nomogram model was constructed to
predict 1-year, 3-year, and 5-year survival probabilities for elderly
meningioma patients. The predictive accuracy of the nomogram
was evaluated using the concordance index (C-index) and area
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under the curve (AUC). Calibration plots were generated for each
time point to compare predicted probabilities against actual out-
comes. Cross-validation was employed to validate the robustness
and reliability of the model.

Through both univariate and multivariate analyses, we identi-
fied several factors significantly associated with OS following sur-
gery for elderly meningioma patients. Specifically, postoperative
Karnofsky Performance Status (KPS), prothrombin time (PT), and
alkaline phosphatase (ALP) levels demonstrated significant correla-
tions with OS (P < 0.05, Fig. 1A). Based on these findings, a nomo-
gram model (Fig. 1B) was developed incorporating these
independent prognostic factors. This nomogram was designed to
predict survival probabilities at 1-year, 3-year, and 5-year intervals.
Internal cross-validation of the nomogram yielded corrected
concordance indices (C-index) of 0.835, 0.868, and 0.794 for the
respective time points, indicating robust predictive performance
across different survival durations. The corresponding area under
the curve (AUC) values were 0.850 (95 % CI, 0.780—0.899), 0.712
(95 % (I, 0.634—0.778), and 0.700 (95 % CI, 0.628—0.755), respec-
tively (Fig. 1C—E). These metrics underscored the model's ability
to discriminate between different survival outcomes over time.
Furthermore, calibration plots (Fig. 1F—H) were generated to assess
the alignment of predicted survival probabilities with observed
outcomes. These plots demonstrated favorable concordance be-
tween predicted and actual OS, particularly for the 5-year survival
period, affirming the reliability of the nomogram in prognosticating
long-term outcomes for elderly meningioma patients. However,
calibration curves suggested that the model's short-term survival
predictions (1 and 3 years) were not satisfactory. Given that menin-
gioma is a benign tumor and patients often have extended postop-
erative survival, short-term survival predictions may not be as
critical as long-term survival. In summary, our study highlights

1015-9584/© 2024 Asian Surgical Association and Taiwan Society of Coloproctology. Publishing services by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Please cite this article as: X. Li, Z. Liu and J. Xu, Construction and validation of a nomogram of risk factors and prognosis for elderly patients with
meningioma, Asian Journal of Surgery, https://doi.org/10.1016/j.asjsur.2024.09.033



www.sciencedirect.com/science/journal/10159584
www.e-asianjournalsurgery.com
https://doi.org/10.1016/j.asjsur.2024.09.033
https://doi.org/10.1016/j.asjsur.2024.09.033
http://creativecommons.org/licenses/by-nc-nd/4.0/

X. Li, Z Liu and J. Xu

True Positive Rate

A

Overall Survival

Asian Journal of Surgery xxx (Xxxx) Xxx

[E— winy o T o , 0 10 20 30 40 50 60 70 80 90 100
postoperative ks (w=178) (0055 S 500 eem 0005+ Points L L L L L f )
the countof neutrophi e 03 —.— arzst —
ey ) 1167 | e - postkKPS f
L high
MR w1z iy —_— oniss abnormal
v ALP g
prothromin tme = e ey — i om normal
forinogen wers) 0 S s —_— ormes b abnormal
shine phosphatzse e s sy — o normal
e percentage of o178 005 o11 — 1007 i
m o0 of ymphocye  (1-170) . . orsa Total Points
Tt e W g — o 20 40 60 80 100 140 180
#Events 21, Gl pvale (Log-Ronk). 18041606 .
G 16353 Concordoce e 089 ot o1 o A o 100 1-year survival rate
09 0.7 05 03
2-year survival rate —_——
09 0.7 05 03
3-year survival rate
09 0.7 05 03

‘Time-dependent ROC curves

Time-dependent ROC curves

E

Time-dependent ROC curves

3
Y

°
S

-~ Chance level (AUC = 0.5)
—— 12-month AUC: 0.850 (95% CI: 0.780 - 0.899)

True Positive Rate

°

°
a

-~ Chance level (AUC = 0.5)

)
—— 36-month AUC: 0.712 (95% CI: 0.634 - 0.778)

True Positive Rate

0.0

-~ Chance level (AUC = 0.5)

—— 60-month AUC: 0.700 (95% CI: 0.628 - 0.755)

Observed probabilty
°
@

°
S

02

0.0

a o6 o8 1o a X o8 1o oo oz ) o o8 1o
False Positive Rate Faise ositive Rate False Posiive Rate
Calibration curve Calibration curve Calibration curve
~+ Calibration curve at 12 months 1o =+ calibration curve at 36 months ] o] =+ catibration curve at 60 months
/’/ 08 0.8
i Zos Zos
Soa foa
02 02
0.0 00{ +~
oo oz ] os os To oo oz oa o6 o8 o
0.0 0.2 0.8 10 Predicted probability Predicted probability

0.4 0.6
Predicted probability

Fig. 1. Multivariate analysis and nomogram model of OS. (A) Multivariate analysis showed the postoperative KPS, PT, and ALP were associated with OS; (B) Nomogram model for 1-
year, 3-year, and 5-year OS; (C—E) The AUC of the model; (F—H) Calibration curve of the predictive model.
Abbreviation: ALP, alkaline phosphatase; AUC, area under the curve; KPS Karnofsky Performance Status; OS, overall survival; PT, prothrombin time.
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the utility of a nomogram incorporating postoperative KPS, PT, and
ALP levels as predictors of OS in elderly meningioma patients.
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