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Brain tumor–related malpractice litigation is an area 
that warrants study due to the increasing incidence 
documented for several brain tumor subtypes, driv-

en by the expansion of noninvasive imaging modalities.4,6 
Additionally, while spinal procedures make up the major-

ity of neurosurgery-related malpractice claims, the aver-
age indemnity payment for cranial procedures is approxi-
mately $100,000 higher.7 The malpractice environment for 
brain tumors may also be influenced by the multidisciplin-
ary nature of the care process, incorporating primary care 
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OBJECTIVE Medical malpractice litigation is a significant challenge in neurosurgery, with more than 25% of a neuro-
surgeon’s career on average spent with an open malpractice claim. While earlier research has elucidated characteristics 
of litigation related to brain tumor treatment, factors impacting outcome and indemnity payment amount are incompletely 
understood.
METHODS The authors identified all medical malpractice cases related to brain tumors from 1988 to 2017 in Ver-
dictSearch, a database of 200,000 cases from all 50 states. The outcome for each case was dichotomized from the 
perspective of the defendant physician as favorable (defendant victory) or unfavorable (plaintiff victory or settlement). 
Indemnity payments were recorded for cases that resulted in settlement or plaintiff victory. Univariate regression was 
used to assess the association between case characteristics and case outcome as well as indemnity payment amount. 
Subsequently, significant variables were used to generate multivariate models for each outcome. Statistical significance 
was maintained at p < 0.05.
RESULTS A total of 113 cases were analyzed, resulting most commonly in defendant (physician) victory (46.9%), 
followed by settlement and plaintiff victory (both 26.5%). The most common specialty of the primary defendant was 
neurosurgery (35.4%), and the most common allegation was improper diagnosis (59.3%). Indemnity payments totaled 
$191,621,392, with neurosurgical defendants accounting for $109,000,314 (56.9%). The average payments for cases 
with a plaintiff victory ($3,333,654) and for settlements ($3,051,832) did not significantly differ (p = 0.941). The highest 
rates of unfavorable outcomes were observed among radiologists (63.6%) and neurosurgeons (57.5%) (p = 0.042). On 
multivariate regression, severe disability was associated with a lower odds of favorable case outcome (OR 0.21, p = 
0.023), while older plaintiff age (> 65 years) predicted higher odds of favorable outcome (OR 5.75, p = 0.047). For 60 
cases resulting in indemnity payment, higher payments were associated on univariate analysis with neurosurgeon defen-
dants (β-coefficient = 2.33, p = 0.017), whether the plaintiff underwent surgery (β-coefficient = 2.11, p = 0.012), and the 
plaintiff experiencing severe disability (β-coefficient = 4.30, p = 0.005). Following multivariate regression, only medical 
outcome was predictive of increased indemnity payments, including moderate disability (β-coefficient = 4.98, p = 0.007), 
severe disability (β-coefficient = 6.96, p = 0.001), and death (β-coefficient = 3.23, p = 0.027).
CONCLUSIONS Neurosurgeons were the most common defendants for brain tumor malpractice litigation, averaging 
more than $3 million per claim paid. Older plaintiff age was associated with case outcome in favor of the physician. Ad-
ditionally, medical outcome was predictive of both case outcome and indemnity payment amount.
https://thejns.org/doi/abs/10.3171/2020.8.FOCUS20601
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physicians, radiologists, neurologists, and neurosurgeons. 
Finally, malpractice may impact access to care, as 45% 
of neurosurgeons have reported removing high-risk pro-
cedures, such as tumor resection, from their practice due 
to concerns over litigation.8

Medical malpractice litigation is a significant challenge 
for neurosurgery due to the high disease severity and in-
tensive care process for neurosurgical patients. In general, 
7.4% of physicians in the United States face a malprac-
tice claim annually, with 1.6% of these claims leading to 
indemnity payment.1 In contrast, 19.1% of neurosurgeons 
face a claim annually, and an estimated 99% of neurosur-
geons will have faced at least one claim by the age of 65 
years.1 Approximately 27.2% of a neurosurgeon’s career is 
spent with an open, unresolved malpractice claim.2 Due to 
the sharp growth in costs documented for neurosurgery,3 a 
concerning consequence of malpractice litigation is an in-
creased reliance on defensive medicine, the administration 
of extraneous diagnostic tests, or interventions to protect 
a physician against a potential malpractice claim, which 
is estimated to drive an additional $60 billion in health-
care expenditures across all specialties annually.4 More-
over, these figures also do not reflect the indirect costs of 
litigation on a neurosurgeon, including added work, stress, 
reputational damage, and burnout.5

Amid these considerations, earlier research has evalu-
ated characteristics of malpractice litigation for brain tu-
mors,9,10 but no study has investigated determinants im-
pacting case outcome or indemnity payment amount for 
these cases. Consequently, this was the goal of the present 
analysis.

Methods
Data Sources

We retrospectively analyzed medical malpractice cases 
from January 1989 to December 2017 in the VerdictSearch 
legal database (ALM Media Properties, LLC), which cu-
rates more than 200,000 cases from all 50 states and is 
updated daily. The VerdictSearch database has been em-
ployed by several earlier studies of malpractice litigation 
and surgical procedures.11–19 The criteria used by Verdict-
Search to include cases is not publicly available. Medical 
malpractice cases were queried using the Boolean search 
criteria “brain” and (“tumor” OR “cancer” OR “malignan-
cy”) in the malpractice case subcategory. Due to the high 
level of qualitative case description, using synonymous 
search criteria including variants of “neurologic” or specif-
ic brain tumor subtypes did not increase returned results. 
All cases related to the diagnosis, management, or surgical 
intervention of a brain tumor were included for analysis.

Recorded data from each case included litigation out-
come of the case, the field of the defending physician, 
whether the patient underwent surgery, medical outcome, 
allegation, tumor type, and age group. The three pos-
sible litigation outcomes were defendant (physician) vic-
tory, plaintiff (patient) victory, or settlement. In the case 
of plaintiff victory or settlement, the indemnity payment 
amount was also recorded. Defendant fields were classi-
fied as neurosurgeon, primary care physician, radiologist, 
or other. Medical outcome was classified using a criteri-

on determined a priori as mild disability (self-resolving 
impairment), moderate disability (persistent impairment 
with functional loss), severe disability (persistent impair-
ment involving inability to return to work, visual changes, 
loss of limb movement, or loss of language), death, or 
other (emotional distress, negligence in care, or no noted 
sequelae). Plaintiff allegation was categorized as improper 
diagnosis, improper treatment decision, or operative in-
jury. Tumor type was categorized as benign, malignant, 
or unspecified (if there was insufficient detail to classify 
between benign or malignant). Data collection was inde-
pendently performed by two authors (D.A.H. and S.B.H.). 
Interauthor disagreement on data categorization was un-
common (< 5%), with all instances resolved by a more se-
nior author (S.S.).

We analyzed national trends in medical malpractice lit-
igation using the National Practitioner Data Bank (NPDB), 
an online repository of medical malpractice payments and 
adverse action reports.20 The NPDB was first established 
by Congress in 1986 and mandates the reporting of these 
data from healthcare entities, including state licensing 
boards, hospitals, and insurance companies. The annual 
number of medical malpractice payment reports and prac-
ticing physicians for all 50 states was obtained, beginning 
in 1991, the first complete year of data within the NPDB’s 
Data Analysis Tool. To adjust geographic differences in 
malpractice reports for the concentration of practicing 
physicians, we calculated a malpractice/physician rate for 
each US Census region that equaled the number of mal-
practice reports divided by the number of practicing phy-
sicians.11 We compared the volume of malpractice reports 
and geographic distribution (by the 4 US Census regions) 
between all cases overall (NPDB) and brain tumor cases 
specifically (VerdictSearch). Due to the public availability 
of both databases, this study was exempt from institutional 
review board approval.

Statistical Analysis
All analyses were performed using Stata 14 (StataCorp, 

LLC). Descriptive statistics were first generated. We sub-
sequently analyzed two primary endpoints: litigation out-
come for the physician and level of indemnity payment. 
Litigation outcome for the physician was dichotomized 
into favorable (defendant victory) or unfavorable (settle-
ment or plaintiff victory). Because there were no indem-
nity payments for cases with a defendant victory, only 
cases resulting in a settlement or plaintiff victory were 
considered for analyses involving indemnity payment. All 
indemnity payments were adjusted for inflation to 2017 
US dollars using the Consumer Price Index. Differences 
in outcome across case characteristic categories were ana-
lyzed using Fisher’s exact test for litigation outcome and 
the nonparametric Mann-Whitney U-test for indemnity 
payment level. Subsequently, we performed univariate 
regression to evaluate the association between case char-
acteristics and litigation outcome or indemnity payment 
level. All variables that were significant on univariate 
analysis were subsequently used for a multivariate mod-
el predicting litigation outcome or indemnity payments. 
For litigation outcome, logistic regression was used and 
odds ratios are reported. For indemnity payment level, 
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we used a generalized linear model with a gamma link 
distribution and log link function, which is idealized for 
modeling continuous right-skewed outcomes, such as pay-
ment following litigation. This regression model reported 
β-coefficients corresponding to a multiplicative change 
in outcome. For example, a β-coefficient = 1.75 denotes 
a 1.75-fold increase in indemnity payments or a 75% in-
crease. Statistical significance was maintained at p < 0.05.

Results
Characteristics of Brain Tumor Malpractice Cases

We analyzed a total of 113 cases related to the man-
agement of brain tumors from 1989 to 2017 (Table 1 and 

Supplementary Table 1). The year 2000 had the highest 
number of cases (n = 13), but there was no clear change 
in the frequency of cases across the study period (Fig. 
1A). The verdict was in favor of the defendant in 46.9% 
(n = 53), in favor of the plaintiff in 26.5% (n = 30), and a 
settlement in 26.5% (n = 30). The most common defen-
dant field was neurosurgery (35.4%), followed by primary 
care (30.1%; Fig. 1B). Plaintiffs most frequently alleged 
improper diagnosis (59.3%), followed by improper treat-
ment decision (21.2%) and operative injury (19.5%). The 
majority of plaintiffs had a benign tumor (53.1%) and were 
between 18 and 64 years of age (73.5%).

Among the 60 cases with a plaintiff victory or settle-
ment, the cumulative level of indemnity payments was 
$191,621,392. The total payment from neurosurgical de-
fendants was $109,000,314, or 56.9%, of all indemnity pay-
ments. Half of all cases had a payment under $2 million, 
but in two cases, payment exceeded $19 million (Fig. 1C). 
For both cases, a neurosurgeon was the primary defendant, 
and the plaintiff alleged operative injury, with one instance 
involving significant postoperative edema that was missed 
on follow-up imaging and the other involving postoperative 
stroke due to injury of a major artery. Although the aver-
age payment for cases with a plaintiff victory ($3,333,654; 
standard error $714,254) was higher than that for settle-
ments ($3,051,832; standard error $821,527), this differ-
ence was not statistically significant (p = 0.941; Fig. 1D).

The cases occurred in 20 unique states, with the most 
commonly represented states being New York (n = 25, 
22.1%), California (n = 21, 18.6%), and Michigan (n = 14, 
12.4%). Compared with the fluctuation of brain tumor 
case frequency across years, the number of total malprac-
tice reports nationwide in the NPDB declined steadily, 
from 19,016 in 1991 to 11,596 in 2017 (Fig. 2A). The re-
gional distribution of all cases and brain tumor cases was 
similar, with the Northeast (32.2% of all cases vs 35.4% of 
brain tumor cases) and South (30.2% of all cases vs 23.9% 
of brain tumor cases) being the two predominant regions 
(Fig. 2B). This trend remained after adjustment for the 
number of practicing physicians in each region, and the 
malpractice/physician rate was 4.91% for the Northeast, 
4.36% for the South, 4.03% for the West, and 3.01% for 
the Midwest (Fig. 2C). Like brain tumor cases in Verdict-
Search, the most represented state for overall malpractice 
reports in the NPDB was New York (n = 58,759), followed 
by California (n = 50,692).

Association Between Case Characteristics and Litigation 
Outcome

There were significant differences in the plaintiff al-
legation depending on the field of the defending provider 
(p < 0.001), with neurosurgeons receiving the majority of 
allegations regarding improper treatment decision (79.2%) 
and operative injury (77.3%), but the minority of allega-
tions related to improper diagnosis (6.0%; Supplementary 
Fig. 1). Litigation outcome also varied significantly based 
on defendant field, with the highest rate of unfavorable out-
comes (settlement or plaintiff victory) seen for radiologists 
(63.6%) and neurosurgeons (57.5%) (p = 0.042; Fig. 3A). 
While higher rates of unfavorable ligation outcomes for 
defendants were also observed if plaintiffs underwent sur-

TABLE 1. Overall characteristics of brain tumor malpractice 
cases

Characteristic No. of Cases (%)

Total 113 (100.0)
Case outcome
 Defendant 53 (46.9)
 Settlement 30 (26.5)
 Plaintiff 30 (26.5)
Field of primary defendant
 Neurosurgeon 40 (35.4)
 Primary care physician 34 (30.1)
 Radiologist 11 (9.7)
 Other 28 (24.8)
Underwent surgery 48 (42.5)
Medical outcome
 Mild disability 21 (18.6)
 Moderate disability 33 (29.2)
 Severe disability 24 (21.2)
 Death 30 (26.5)
 Other 5 (4.4)
Allegation
 Improper diagnosis 67 (59.3)
 Improper treatment decision 24 (21.2)
 Operative injury 22 (19.5)
Tumor type
 Benign 60 (53.1)
 Malignant 8 (7.1)
 Unspecified 45 (39.8)
Age group, yrs
 Pediatric, 0–17 19 (16.8)
 Adult, 18–64 83 (73.5)
 Senior, ≥65 11 (9.7)
Census region
 Northeast 40 (35.4)
 Midwest 23 (20.4)
 South 27 (23.9)
 West 23 (20.4)

Some percentages may not add up to 100% due to rounding.
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gery (54.2%) and experienced severe disability (75.0%) or 
death (50.0%), these differences did not reach significance 
(Fig. 3B and C). Furthermore, no significant differences in 
litigation outcome were observed based on allegation or 
tumor type (Fig. 3D and E). However, litigation outcomes 
did vary significantly based on age group (p = 0.035), with 
cases involving pediatric plaintiffs having the highest rates 
of unfavorable outcome (68.4%) and those involving senior 
plaintiffs having the lowest (27.2%; Fig. 3F).

For univariate regression, the plaintiff experiencing a 
severe disability was associated with significantly lower 
odds of a favorable outcome (OR 0.25, p = 0.032), while 
the plaintiff being 65 years or older was associated with 
higher odds of a favorable outcome (OR 5.78, p = 0.036) 
(Table 2). Defendant specialty, performance of surgery, al-
legation, and tumor type were not predictive of the case 
outcome. Following multivariate regression including 
medical outcome and plaintiff age group, severe disabil-

FIG. 1. Characteristics of brain tumor malpractice cases from 1988 to 2017. A: Number of cases annually in the VerdictSearch 
database from 1988 to 2017. B: Breakdown of field for the physician serving as the primary defendant for brain tumor malpractice 
litigation. C: Histogram of level of indemnity payment for cases resulting in a settlement or plaintiff victory (n = 60). D: Comparison 
of average indemnity payment for cases resulting in a settlement compared with a plaintiff victory. Significant differences in mean 
cost were determined using a nonparametric Mann-Whitney U-test.

FIG. 2. Comparison between brain tumor and overall malpractice cases nationwide. A: Number of total malpractice cases nation-
wide in the NPDB (left y-axis) and brain tumor cases (right y-axis) in the study population from 1991 to 2017; 1991 was the starting 
year of malpractice data in the NPDB. B: Comparison of the percentage breakdown of total malpractice cases nationwide and 
brain tumor cases by Census region. C: Comparison of the malpractice case/physician rate for nationwide cases (left y-axis) and 
total number of brain tumor cases (right y-axis) for each Census region.
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FIG. 3. Differences in litigation outcome based on the field of the primary defendant (A), whether the patient underwent surgery 
(B), medical outcome for the plaintiff (C), the plaintiff’s allegation (D), tumor histopathology (E), and patient age group (F). Fisher’s 
exact test was used to calculate the significance of differences in outcome depending on the studied variable. Dis. = disability.

TABLE 2. Univariate regression results for case outcome and indemnity payment levels

Variable OR for Case Outcome (95% CI) p Value β-Coefficient for Payment (95% CI) p Value

Field of primary defendant (vs primary care)
 Neurosurgeon 0.74 (0.29–1.85) 0.519 2.33 (1.17–4.66) 0.017*
 Radiologist 0.57 (0.14–2.32) 0.433 1.28 (0.48–3.39) 0.617
 Other 1.15 (0.42–3.14) 0.779 1.13 (0.51–2.51) 0.761
Underwent surgery (vs no surgery) 0.93 (0.44–1.96) 0.845 2.11 (1.18–3.77) 0.012*
Medical outcome (vs mild disability)
 Moderate disability 0.80 (0.26–2.40) 0.615 2.79 (0.99–7.86) 0.053
 Severe disability 0.25 (0.08–0.89) 0.032* 4.30 (1.55–11.88) 0.005*
 Death 0.75 (0.24–2.30) 0.615 1.98 (0.69–5.65) 0.203
 Other 1.125 (0.15–8.21) 0.908 1.69 (0.24–11.83) 0.598
Allegation (vs improper diagnosis)
 Improper treatment decision 0.92 (0.36–2.36) 0.871 1.48 (0.70–3.13) 0.306
 Operative injury 0.91 (0.35–2.40) 0.851 1.87 (0.86–4.05) 0.112
Tumor type (vs benign)
 Malignant 2.04 (0.45–9.30) 0.359 1.03 (0.26–3.99) 0.979
 Unspecified 1.07 (0.49–2.32) 0.865 1.64 (0.90–3.00) 0.107
Age group (vs pediatric)
 Adult 1.97 (0.68–5.67) 0.212 0.93 (0.42–2.06) 0.860
 Senior 5.78 (1.12–29.85) 0.036* 0.30 (0.06–1.51) 0.144
Case outcome for plaintiff (vs settlement) NA NA 1.09 (0.56–2.13) 0.795

NA = not applicable.
Univariate regression for predictors of case outcome (defendant vs settlement/plaintiff) or indemnity payment amount. Only cases with a settlement or plaintiff decision 
(n = 60) were included in the indemnity payment analysis. Odds ratios were reported for the case outcome, and β-coefficients were reported for indemnity payment 
amount. Case outcome (settlement vs plaintiff) was analyzed as an additional predictor for indemnity payment.
* p < 0.05.

Unauthenticated | Downloaded 05/23/23 11:00 PM UTC



Tang et al.

Neurosurg Focus Volume 49 • November 20206

ity (OR 0.21, p = 0.023) and senior age status (OR 5.75, 
p = 0.047) remained negatively and positively associated, 
respectively, with favorable litigation outcome for the de-
fending physician (Fig. 4).

Association Between Case Characteristics and Indemnity 
Payment

Among the 60 cases resulting in an indemnity payment, 
while the highest mean payments were observed among 
neurosurgeon defendants ($4,736,754) and plaintiffs who 
underwent surgery ($4,549,730), these differences were not 
significant (Fig. 5A and B). However, indemnity payments 
did vary significantly between medical outcome categories 
(p = 0.004), with plaintiffs who experienced severe dis-
ability ($5,020,335) and moderate disability ($3,254,493) 
receiving the highest average payments (Fig. 5C). No sig-
nificant differences in indemnity payment level were found 
by allegation, tumor type, or age group (Fig. 5D–F).

During univariate regression, factors that were asso-
ciated with significantly higher indemnity payments in-
cluded the defendant being a neurosurgeon (β-coefficient 
= 2.33, p = 0.017), the plaintiff undergoing surgery 
(β-coefficient = 2.11, p = 0.012), and the plaintiff experi-
encing severe disability (β-coefficient = 4.30, p = 0.005; 
Table 2). When these three variables were included in 
multivariate regression, the only characteristic that re-
mained significantly associated with indemnity pay-
ment level was medical outcome, with moderate dis-
ability (β-coefficient = 4.98, p = 0.007), severe disability 

(β-coefficient = 6.96, p = 0.001), and death (β-coefficient 
= 3.23, p = 0.027) all being predictive of elevated indem-
nity payments (Fig. 6).

Discussion
The present study represents an analysis of brain tumor 

malpractice litigation over nearly 3 decades and is, to the 
best of our knowledge, the first assessment of factors asso-
ciated with case outcome and indemnity payment amount. 
This evaluation is important due to neurosurgery’s status 
as the specialty most susceptible to malpractice claims.1 
Additionally, because 23% of surveyed neurosurgeons by 
Smith et al. reported relinquishing their cranial surgery 
hospital privileges due to malpractice concerns,21 under-
standing risk factors related to malpractice litigation may 
inform efforts to preserve access to cranial procedures, in-
cluding brain tumor resection.

Despite the southern United States having the highest 
volume of neurosurgery admissions,3 brain tumor malprac-
tice claims were concentrated in New York and California. 
Although this may be due to the NPDB containing only a 
fraction of total cases, earlier assessments of brain aneu-
rysms,22 spine surgery,15 and traumatic fracture have also 
corroborated that these two states have the highest caseload 
of malpractice cases.11 This geographic trend may be due to 
the greater density of hospitals and lawyers in these states 
and interstate legislative differences, such as the statute of 
limitations for filing a claim. These discrepancies may also 

FIG. 4. Forest plot of odds ratios for predictors of defendant victory (instead of settlement or plaintiff victory) following multivariate 
regression.
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be due to demographic differences; for example, patients of 
higher socioeconomic status have been shown to be 5–10 
times more likely to sue than patients of low socioeconom-
ic status and uninsured patients.23,24 These geographic dis-
parities may represent a potential risk factor for litigation 
that practicing neurosurgeons should be mindful of.

The distribution of specialties, allegations, and brain 
tumor subtypes among cases parallels the earlier findings 
of a similar national assessment by Kessler et al. of West-
law, another legal database.10 The most common specialty 
of primary defendants for brain tumor malpractice cases 
was neurosurgery, encompassing around one-third of cas-
es. Additionally, as in the study by Kessler et al., the lead-
ing plaintiff allegation was improper diagnosis, followed 
by improper treatment decision and operative injury. Our 
findings further suggest that the breakdown of allegations 
varies significantly across fields, with improper diagnosis 
allegations concentrated among primary care physicians 
and radiologists, in contrast to cases involving treatment 
decision and operative injury disproportionately affecting 
neurosurgeons. Similarly, two national studies of neurosur-
gery malpractice claims found that improper performance 
accounts for a plurality of claims.2,4 One last similarity is 
that the majority of cases involved benign lesions. While 
this may reflect the higher overall incidence of low-grade 
brain tumors, the concentration of benign tumors in this 
study population may also be due to differing patient ex-
pectations regarding benign lesions, relative to malignan-
cy. Nevertheless, a notable difference was that our study 
documented a substantially lower rate of defendant verdicts 
(46.9%) compared with the study of Kessler et al. (70%). 
While the rate documented by Kessler and colleagues was 
closer to the approximately 75% defendant victory rate re-
ported across all medical malpractice trials,25 our findings 

parallel a national assessment by Thomas et al. for neuro-
surgery malpractice specifically,4 which estimated a 48.1% 
rate of defendant verdicts. Finally, across a comparable 
timeline, approximately 100 more brain tumor–related cas-
es were identified in Westlaw; a similar difference has been 
documented for malpractice concerning stroke and spinal 
epidural abscesses.26,27 However, our use of VerdictSearch 
allowed us to characterize potential determinants of case 
outcome and indemnity payments.

We determined that the presence of a major disability 
reported by the plaintiff was associated with a signifi-
cantly lower odds of defendant victory. Long-term post-
operative sequelae, particularly neurological, have simi-
larly been negative predictors of defendant victory for 
spine surgery,15 incidental durotomies,12 spinal epidural 
abscesses,27,28 traumatic fracture,11 and arthroplasty.17 One 
study by DePasse et al. of spinal epidural abscesses sug-
gested that disability may influence case outcome even 
if it is not a consequence of operative error, finding that 
paraplegic and quadriplegic patients were more likely to 
win in court, even if paralysis was documented preopera-
tively.28 The present findings reinforce the importance of 
clear and effective communication to patients regarding 
topics such as procedural risks, which has been shown 
to reduce instances of malpractice litigation.29,30 One sug-
gestion from Bokshan et al. to this end is the increased 
development and utilization of procedure-specific con-
sent forms,17 such as those specific to the setting of tumor 
resection. Additionally, because the odds of defendant 
victory were only reduced for severe disability, complica-
tions may fall along a spectrum in terms of case outcome. 
While these findings may support the line of argument 
that malpractice litigation increases the quality of care by 
giving patients a mechanism to hold physicians account-

FIG. 5. Differences in indemnity payment level based on the field of the primary defendant (A), whether the patient underwent 
surgery (B), medical outcome for the plaintiff (C), the plaintiff’s allegation (D), tumor histopathology (E), and patient age group (F). 
Nonparametric Mann-Whitney U-tests were used to calculate the significance of differences in indemnity payments depending on 
the studied variable.
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able,31 the lack of association between malpractice inten-
sity and neurosurgical outcomes suggests that this may 
not bear out in practice.32 We also found that plaintiffs 
older than 65 years had significantly lower rates of plain-
tiff victory compared with those younger than 18 years. 
This corroborates earlier findings not only for general 
neurosurgery,4 but also for head and neck cancer surgery 
and orthopedic procedures.18,33,34 The higher rate of defen-
dant loss for cases involving pediatric plaintiffs may re-
flect the greater life expectancy or higher sympathy from 
the jury for these younger patients.

The present study also elucidates potential predictors of 
higher indemnity payments in cases resulting in plaintiff 
victory or settlement. While cases involving neurosurgi-
cal defendants, plaintiffs with a history of tumor resection, 
and reports of disability were associated with elevated 
payments on univariate analysis, only medical outcome 
(moderate disability, severe disability, or death) predicted 
higher indemnity payments during multivariate analysis. 
The association between medical outcome and indemnity 
payments may be due to this variable encapsulating factors 
like allegation severity and impairment, such as inability 

to return to work, that influence the settlement or adjudica-
tion process of a plaintiff’s claim. One surprising finding 
was that there was no difference in indemnity payments 
between settlements and cases that ended in plaintiff vic-
tory, given that Thomas et al. determined that median 
payouts for plaintiff verdicts ($2,550,000) approximately 
doubled those for settlements ($1,300,000).4 Nevertheless, 
it is noteworthy that the indemnity payment incurred by a 
settlement does not reflect indirect costs, including bypass-
ing a potentially lengthy legal process, with the costs and 
negative publicity associated with it.26,34 More research is 
warranted to characterize why there was not a difference 
in indemnity payments between these two case outcomes 
in the setting of brain tumor treatment.

Study Limitations
This present study has several potential limitations. 

First, like most legal databases, the VerdictSearch data-
base is composed of cases that were electively submitted 
by case attorneys and passed editorial review. As exempli-
fied by the sample size and limited geography, our study 
population represents only a small proportion of the to-

FIG. 6. Forest plot of β-coefficients for predictors of indemnity payment amount following multivariate regression. β-coefficients 
correspond to the percent change in indemnity payment amount (e.g., a β-coefficient = 1.90 indicates a 90% increase compared 
with the reference group). Only cases resulting in a settlement or plaintiff victory were included for analysis.
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tal brain tumor–related malpractice claims over the past 
3 decades. Although VerdictSearch has been extensively 
used for medical malpractice research and we chose the 
database due to its depth of information related to indem-
nity payments,11–19 future investigations with larger sample 
sizes are warranted. Second, there was variable medical 
detail within cases because information within Verdict-
Search was primarily legal in nature, as exemplified by 
one-third of the cases having insufficient data to clas-
sify tumor histopathology. Third, the detail contained in 
VerdictSearch cases may not fully encapsulate elements 
relevant to a case, such as physician-patient communica-
tion during the care process and deliberations outside the 
courtroom. Due to the highly individual nature of each 
malpractice claim, the present findings may not be ap-
plicable on a case-to-case basis. Nevertheless, this study 
is the first to characterize potential determinants of case 
outcome and indemnity payment amount in a nationwide 
cohort of brain tumor–related malpractice claims, and it 
elucidates potential risk factors that neurosurgeons should 
be mindful of when dealing with litigation.

Conclusions
Among 113 nationwide medical malpractice cases re-

lated to brain tumor treatment, 46.9% resulted in a verdict 
for the defendant. Neurosurgeons were most likely to be 
the primary defendant and had lower rates of favorable 
verdicts. Despite improper diagnosis being the most com-
mon allegation, neurosurgical defendants were more likely 
to have litigation brought against them for improper treat-
ment decision or operative error. Patient medical outcome, 
such as disability or death, was a significant predictor of 
case outcome and indemnity payment amount. Cases in-
volving juvenile plaintiffs were also less likely to result 
in a defendant verdict compared with those with elderly 
plaintiffs. Future research characterizing similar potential 
determinants of case outcome and indemnity payment lev-
els for other neurosurgical procedures as well as reforms 
to reduce the burden of neurosurgical malpractice litiga-
tion is warranted.
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