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The highly litigious environment within healthcare 
has resulted in a majority of physicians practicing 
defensive medicine,1–5 often leading to burnout6,7 

and an exorbitant ethical and financial burden on medical 
and surgical care.7,8 In 2008, medical liability accounted 
for $55.6 billion, representing 2.4% of the United States 
(US) healthcare expenditures that year,5,7, 9,10 and the per-
vasive practice of defensive medicine may cost up to $210 
billion annually in the US.5 A similar trend has been ob-
served in Europe.11

Neurosurgery is the specialty most frequently affected 
by lawsuits and the fear of litigation, both in the US and 
abroad,12 with spine surgery at the forefront.11,13–17 As a re-
sult, spine surgeons are nearly three times more likely than 
nonspine surgeons to practice defensive medicine, defined 
as the avoidance of high-risk procedures and the provision 
of unnecessary services and assessments beyond what is 
clinically necessary in an effort to avoid litagation.5 The 
average time to judgment in a case is approximately 5.1, 
5.0, and 3.4 years for defendant verdicts, plaintiff rulings, 

and settlements, respectively.7,15 As a result, physicians 
spend an average of 11% of their careers dealing with one 
or more open malpractice claims.18 Neurosurgeons are es-
pecially impacted, spending an average of 27.2% of their 
careers in an open lawsuit.10 

Studies have shown that the greatest proportion of mal-
practice claims in spine surgery are related to procedural 
error,10,11, 14,16, 17,19 often resulting in the highest payouts.11,20 
For spine surgery, one common area for the potential avoid-
ance of malpractice claims and subsequent payouts involves 
misplaced pedicle and/or lateral mass screws, which occurs 
in approximately 14%–55% of cases using standard tech-
niques and results in neurological injury and/or durotomy 
in approximately 1%–8% of cases.21 Misplaced screws have 
the potential to cause severe and sometimes permanent 
neurological deficits, including spinal cord and/or nerve 
root injury,21 as well as to decrease the stability of the fu-
sion construct, leading to delayed complications related to 
pseudarthrosis. Both issues represent the most frequent and 
highest payouts in spine malpractice claims.10,14,22 While 
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several studies have explored many of the factors related to 
malpractice claims in spine surgery, the medicolegal impact 
of misplaced pedicle and/or lateral mass screws has not 
been directly reported in the literature. Thus, in the current 
study we aimed to describe this impact in the US, as well 
as to suggest a potential method for mitigating the problem.

Methods
Verdict/Settlement Search and Inclusion/Exclusion 
Criteria

A retrospective review of closed medicolegal cases 
with verdicts or settlements between 1995 and 2019 was 
performed using the Westlaw Edge legal research data-
base (Thomson Reuters).7,14, 16, 23,24 A search of closed fed-
eral and state malpractice claims within the Verdicts and 
Settlements section consisted of the following: “spine and 
surgery and pedicle and screw and fusion and (misplaced 
or misguided or mispositioned) and surgeon.” Inclusion 
criteria consisted of malpractice claims against surgeons 
for complications related to misplaced pedicle and/or lat-
eral mass screws. Cases involving wrong-level or -side 
surgery, implant malfunction, or other misplaced spinal 
instrumentation (e.g., interbody cases, rods, surgical in-
struments, etc.) were excluded from analysis.

Case Information
Lawsuit information regarding the plaintiff’s age at the 

time of the malpractice claim, sex, postoperative com-
plaint, indication for index surgery, defendant surgeon 
specialty (neurosurgery vs orthopedics), and delayed di-
agnosis or treatment, as well as case location by state and 
case year, was obtained. States were then grouped by US 
region and case year by 5-year intervals. Operative infor-
mation including fusion level, number of levels fused, lev-
el of misplaced screw(s), single versus multiple misplaced 
screw(s), presence of known CSF leakage, and primary in-
jury due to screw misplacement was also collected. Judg-
ment information associated with a defendant (surgeon) 
versus plaintiff (patient) ruling, trial versus settlement ver-
sus arbitration decision, award amount, and time to deci-
sion or case closure from index surgery was also recorded. 
Plaintiff award amounts were adjusted for inflation as of 
April 2020 using an online inflation calculator provided 
by the US Bureau of Labor Statistics (https://www.bls.gov/
data/inflation_calculator.htm).

Statistical Analysis
GraphPad Prism version 6.01 for Windows was used for 

all descriptive analyses (GraphPad Software). Categorical 
and continuous data are described as frequency (percent-
age) and median (interquartile range), respectively, except 
for the use of mean ± standard deviation for award amounts 
since both nominal and inflation-adjusted award totals 
passed (alpha = 0.05) the D’Agostino-Pearson omnibus 
normality test. Fisher’s exact test and the Mann-Whitney 
U-test were used for the analysis of categorical and continu-
ous data, respectively, except when an unpaired t-test was 
utilized for analyses related to normalized, nominal, and 
inflation-adjusted award totals. A p < 0.05 was considered 
statistically significant.

Results
The initial search using the terms above returned 3654 

cases. Each case was then carefully screened for relevance 
and sufficient data. After the removal of duplicates, a total 
of 68 unique cases met our inclusion criteria and were in-
cluded for analysis. 

Plaintiff and Case Demographics
All case demographics are summarized in Table 1. 

A total of 47 (69.1%) cases resulted in a decision for the 
defendant and 21 (30.9%) for the plaintiff. Among the 
plaintiff-awarded cases, 13 (61.9%) were decided by jury 
trial, 7 (33.3%) by settlement, and 1 (4.8%) by arbitration. 
The median time to case closure was longer for defendant-
awarded cases, but this finding was not statistically signifi-
cant (61.5 vs 56.3 months, p > 0.05). Neurosurgeons and 
orthopedic surgeons were named as the defendant in an 
equal number of cases, and the decision for the plaintiff 
versus the defendant was also similar between specialties. 
The majority of plaintiffs were male (n = 44, 64.7%), and 
the median age among all cases was 46 years (range 37–57 
years). The states with the most cases included California 
(n = 10, 14.7%), New York (n = 6, 8.8%), Pennsylvania (n = 
6, 8.8%), and Illinois (n = 5, 7.3%; Table 2). When grouped 
by US region, most cases occurred in the Northeast (n = 
25, 36.8%), followed by the West (n = 15, 22.1%; Fig. 1). 
Ultimately, no significant differences in case demograph-
ics were found between plaintiff and defendant judgments 
(Table 1).

Plaintiff Claim and Index Surgery Information
Back pain/spinal stenosis and neurogenic claudication/

radiculopathy were the most frequently reported indica-
tions for the index surgery, accounting for 13 (19.1%) and 
11 (16.2%) cases, respectively. The most frequent prima-
ry injury listed for a lawsuit was nerve root injury, pres-
ent in 81.0% (n = 17) and 74.5% (n = 35) of plaintiff- and 
defendant-awarded cases, respectively (p = 0.7). This was 
followed by pseudarthrosis requiring revision surgery, 
present in 14.3% (n = 3) and 14.9% (n = 7) of plaintiff- 
and defendant-awarded cases, respectively (p = 0.99). The 
largest inflation-adjusted payout awarded to the plaintiff 
($3,372,185) for nerve root injury occurred in a 36-year-
old male who had undergone an L4–S1 posterior spinal fu-
sion, which resulted in permanent and direct injury to right 
L5 and S1 nerve roots, with foot drop and radiculopathy. 
Similarly, the highest inflation-adjusted amount awarded 
($2,302,472) for pseudarthrosis was attributed to a medi-
ally breached pedicle screw during an L5–S1 fusion that 
was determined to have caused the failed union and sub-
sequent need for revision surgery. The majority of screws 
were misplaced in the lumbar spine for both plaintiff- and 
defendant-awarded cases (66.7% vs 57.4%, respectively, p 
= 0.564; Table 1). Examples of both laterally and medially 
misplaced lumbar pedicle screws are provided in Fig. 2.

Of note, while only 38.2% (n = 26) of cases in our study 
mentioned the use of intraoperative radiographic confir-
mation, only one of these cases reported that the misplaced 
screw had been caught prior to leaving the operating 
room, which had resulted in an inadvertent dural tear and 
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L5 nerve root injury. In this example, the surgeon replaced 
the misplaced screw prior to leaving the operating room, 
which arguably played a significant role in the jury rul-
ing in favor of the defendant (surgeon). Moreover, several 
cases stated that the surgeon used only the anteroposterior 
or the lateral view, but not both, and the plaintiff’s counsel 
used this information in support of their claim. Also no-
table, only one claim reported the use of intraoperative CT 
and was ultimately ruled in favor of the defendant.

Plaintiff Payout Information
Nominal and inflation-adjusted award payouts were 

higher for trial verdicts than for settlement/arbitration, 
with a nominal average of $1,140,473 ± $841,683 versus 
$788,533 ± $306,186 awarded to the plaintiff, respec-
tively (p = 0.30). When adjusted for inflation, these val-
ues increased to $1,330,201 ± $882,023 versus $970,832 
± $381,619, respectively (p = 0.32; Fig. 3). The amount 

TABLE 1. Characteristics of medicolegal cases related to 
misplaced screws in spine surgery

Characteristic
Plaintiff 

Awarded
Defendant 
Awarded p Value

No. of cases 21 47
Median plaintiff age in yrs (IQR) 46 (38–52) 46 (37–57) 0.976
Plaintiff sex, no. (%) 0.99
 Male 14 (66.7) 30 (63.8)
 Female 7 (33.3) 17 (36.2)
Surgeon specialty, no. (%)   0.99
 Neurosurgery 9 (42.9) 22 (46.8)  
 Orthopedics 9 (42.9) 21 (44.7)  
 Both 1 (4.8) 0 (0)  
 Unknown 2 (9.5) 4 (8.5)  
Index surgery category, no. (%) 0.817 
 Back pain/spinal stenosis 3 (14.3) 10 (21.3)
 Neurogenic claudication/ 
 radiculopathy

2 (9.5) 9 (19.1)

 Deformity/spondylolisthesis 2 (9.5) 4 (8.5)
 Herniated disc(s) 2 (9.5) 4 (8.5)
 Trauma 2 (9.5) 2 (4.3)
 Unknown 10 (47.6) 18 (38.3)
Involved pedicle region(s), no. (%)   0.564
 Cervical 1 (4.8) 7 (14.9)  
 Thoracic 1 (4.8) 3 (6.4)  
 Lumbar 14 (66.7) 27 (57.4)  
 Sacral 2 (9.5) 3 (6.4)  
 Multiple 1 (4.8) 2 (4.3)  
 Unknown 2 (9.5) 5 (10.6)  
Single- vs multilevel fusion, no. (%) 0.757 
 Single 7 (33.3) 19 (40.4)
 Multiple 8 (38.1) 15 (31.9)
 Unknown 6 (28.6) 13 (27.7)
Median no. of levels fused (IQR) 2 (1–2) 1 (1–2) 0.675
Single vs multiple misplaced 
screw(s), no. (%)

0.73

 Single 12 (57.1) 31 (66.0)
 Multiple 4 (19.0) 8 (17.0)
 Unknown 5 (23.8) 8 (17.0)
Primary injury category, no. (%)   0.753 
 Spinal cord injury 0 (0) 1 (2.1)  
 Nerve root injury 17 (81.0) 35 (74.5)  
 Vascular injury 1 (4.8) 1 (2.1)  
 Dural tear requiring revision  
 surgery

0 (0) 1 (2.1)  

 Facet damage requiring revision  
 surgery

0 (0) 2 (4.3)  

 Pseudarthrosis requiring  
 revision surgery

3 (14.3) 7 (14.9)  

Known CSF leak, no. (%) 2 (9.5) 4 (8.5)  0.99
Delayed diagnosis, no. (%) 6 (28.6) 21 (44.7) 0.176
Delayed treatment, no. (%) 7 (33.3) 25 (53.2) 0.101

TABLE 2. Cases by US region and state

US  
Region/State

Plaintiff 
Awarded

Defendant 
Awarded p Value

No. of cases 21 47
West, no. (%) 8 (38.1) 7 (14.9) 0.055
 California 5 (23.8) 5 (10.6)  
 Colorado 2 (9.5) 1 (2.1)  
 Oregon 0 (0) 1 (2.1)  
 Washington 1 (4.8) 0 (0)  
Midwest, no. (%) 3 (14.3) 10 (21.3) 0.74
 Illinois 2 (9.5) 3 (6.4)
 Minnesota 0 (0) 1 (2.1)
 South Dakota 0 (0) 1 (2.1)
 Kansas 0 (0) 1 (2.1)
 Michigan 0 (0) 4 (8.5)
 Missouri 1 (4.8) 0 (0)
Southwest, no.(%) 1 (4.8) 6 (12.8) 0.423
 Texas 1 (4.8) 3 (6.4)  
 Arizona 0 (0) 1 (2.1)  
 Oklahoma 0 (0) 1 (2.1)  
 New Mexico 0 (0) 1 (2.1)  
Southeast, no. (%) 2 (9.5) 6 (12.8) 0.99
 Arkansas 1 (4.8) 1 (2.1)
 Virginia 1 (4.8) 1 (2.1)
 Tennessee 0 (0) 1 (2.1)
 Kentucky 0 (0) 1 (2.1)
 Florida 0 (0) 2 (4.3)
Northeast, no. (%) 7 (33.3) 18 (38.3) 0.789
 Connecticut 2 (9.5) 1 (2.1)  
 Pennsylvania 2 (9.5) 4 (8.5)  
 New York 1 (4.8) 5 (10.6)  
 New Jersey 2 (9.5) 2 (4.3)  
 Massachusetts 0 (0) 4 (8.5)  
 Maryland 0 (0) 2 (4.3)  
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awarded was not significantly different across US regions 
(p = 0.9; Fig. 4). As compared to cases in 1995–2009, 
those in 2010–2019 resulted in a significantly higher av-
erage nominal payout to plaintiffs ($776,439 ± $74,460 
vs $1,506,000 ± $385,527, p = 0.028). However, this dif-
ference was no longer significant when adjusted for infla-
tion ($1,016,000 ± $90,875 vs $1,630,000 ± $422,405, p 
= 0.09). Ultimately, no significant differences were seen 
in inflation-adjusted award information between plaintiff 
and defendant (Table 3).

Discussion
Impact of Medical Malpractice on Neurosurgeon and 
Orthopedic Surgeon Careers 

Medical malpractice litigation has made a significant 
impact on spine surgery, with many spine surgeons avoid-

ing complex cases or practicing other defensive medi-
cine tactics in an effort to avoid being sued.5 Moreover, 
the majority of neurosurgeons spend more than 10% of 
their annual revenue on malpractice insurance,1,14 and the 
excessive financial risk of litigation is even leading some 
insurers to no longer offer coverage to spine surgeons.19 A 
2011 study in the New England Journal of Medicine found 
that 19.1% of neurosurgeons are named as a defendant in 
a malpractice suit each year (highest of any specialty).12 
Moreover, 88% of physicians in high-risk specialties, like 
neurosurgery, are involved in a lawsuit by age 45, increas-
ing to a concerning 99% by 65 years of age.12 Such litiga-
tion places a substantial financial, temporal, and emotional 
burden on physicians in high-risk specialties, with studies 
showing that up to 72% of neurosurgeons1 admitted that 
their fear of litigation significantly influenced their prac-
tice,25 with many avoiding high-risk patients altogether.1 
Similarly, Nahed et al. reported that 69.3% of neurosur-
geons who responded to their survey saw “every patient as 
a potential lawsuit.”1

Additional survey data have shown that 50% of physi-
cians exhibit at least a temporary loss of self-esteem after 
a malpractice claim, and at least 25% experience depres-
sion.22 As stated above, the average neurosurgeon spends 
27.2% of his or her entire career in an open malpractice 
claim,10 and each case can take an average of 5.1, 5.0, and 
3.4 years for defendant verdicts, plaintiff rulings, and set-
tlements, respectively.7,15 Likewise, neurosurgeons have a 
higher risk than practitioners in other specialties of being 
named in multiple malpractice suits given the particularly 
high-risk nature of the specialty.10 Even when found in fa-
vor of the defendant (surgeon), each case ultimately takes a 
substantial emotional and financial toll on the physician(s) 
involved.

FIG. 1. Percentage of cases per US region (center). Plaintiff-awarded cases by US region (left). Defendant-awarded cases by US 
region (right). 

FIG. 2. Axial lumbar CT scans demonstrating both laterally (right) and 
medially (left) misplaced pedicle screws, resulting in pedicle and trans-
verse process fractures (A) and canal compromise (A and B).
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While the majority of claims are found to lack merit, 
resulting in a verdict in favor of the defendant or case dis-
missal,7,13–16 at least 37% are considered valid.26 Regard-
less, payouts to plaintiffs are often substantial, averaging 
in the hundreds of thousands to millions of dollars in both 
the US and Europe.10,11, 14, 17,20 Communication of errors and 
expectations, thorough documentation, and selection of 
appropriate patients and surgical indications have been 
shown to reduce the likelihood of a successful malprac-
tice claim.13,16, 27,28 In addition, attempts at tort reform in 
some states have helped limit the financial burden of med-
ical malpractice payouts through methods such as capita-
tion.16,20, 22,26 However, efforts to limit malpractice claims 
in the first place are greatly needed.

Financial Burden of Medical Malpractice Claims Related to 
Misplaced Pedicle and/or Lateral Mass Screws

Several studies have shown that spine surgery is at the 
highest risk for litigation among the surgical subspecial-
ties.12,29 The majority of claims are related to technical 
and procedural errors,29 including misplaced pedicle and/
or lateral mass screws. Procedural errors led to combined 
payouts totaling $124,943,933 in neurosurgery claims be-
tween 2003 and 2012 in a study looking at data from the 
Physician Insurers Association of America Data Sharing 
Project.10 However, our study is the first to report the direct 
medicolegal impact of screw misplacement on US spine 
surgery, with 30.9% of judgments/settlements in favor of 
the plaintiff, resulting in average payouts of $1,204,422 
± $753,832 per claim. Similar to our findings, prior stud-
ies have shown that settlements result in lower payouts 
than cases that are ultimately taken to trial,7,14, 15,30 with 
awards ranging from $125,000 to $9,000,000 compared 
to $134,000 to more than $38,000,000.7,15 Nevertheless, 

the true financial toll on spine surgery is largely unknown 
given that 85% of cases are dismissed or settled out of 
court, with undisclosed amounts.14 Likewise, substantial 
time is spent and costs, including legal and administrative, 
are incurred before judgment, as noted above.

Frequency of Misplaced Pedicle and Lateral Mass Screws 
in Spine Surgery

Spinal fusion procedures are increasingly performed 
each year, with Deyo et al. reporting that the number 
of Medicare patients who underwent a complex lumbar 
spine fusion for spinal stenosis increased 15-fold, from 1.3 
persons per 100,000 Medicare persons in 2002 to 19.9 in 
2007.31 Similarly, a study by Rajaee et al. demonstrated 
that the number of hospital discharges for spinal fusion 
increased 2.4 times (137%) from 174,223 to 413,171 (p < 
0.001) between 1998 and 2008.32 The true frequency of 
malpositioned pedicle and lateral mass screws is likely 
underestimated in spine surgery given the fact that the 
majority of misplaced screws, as well as the potential 
complications related to them, are not reported in practice 
and may be clinically silent. Nevertheless, research has 
shown that screws are misplaced in approximately 14%–
55% of cases using the standard techniques (freehand and 
2D fluoroscopic guidance) employed by most spine sur-
geons,21,33 resulting in injury in approximately 1%–8% of 
cases.21 In addition to the avoidable procedural risk to the 
patient, each misplaced screw carries the threat of future 
litigation, as reported above.

Strategies to Improve the Accuracy of Screw Placement in 
Spine Surgery

Many technological advances have been made over the 
past several decades in an effort to improve the accuracy 
of screw placement in spine surgery.34–36 For example, 3D 
fluoroscopy–based image guidance has been shown to de-
crease the pedicle breach rate in several studies compared 
to the rate with 2D fluoroscopic guidance or the freehand 
technique, particularly in deformity and revision surger-
ies.21,34, 36,37 CT guidance or intraoperative confirmation 

FIG. 3. Mean amounts awarded ± SD to plaintiffs by jury trial (n = 13) 
versus settlement/arbitration (n = 7), adjusted for inflation as of April 
2020. Of note, the award amount for one settlement case was undis-
closed. $ = US$.

FIG. 4. Amount awarded to plaintiffs by US region, adjusted for inflation 
as of April 2020. Of note, the award amount for one settlement case was 
undisclosed. $ = US$; MW = Midwest; NE = Northeast; SE = Southeast; 
SW = Southwest; W = West.
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has also been shown to further improve the accuracy of 
pedicle screw placement,36–38 with reported accuracy rates 
of 89%–100% reported in the literature, depending on the 
authors’ breach criteria.35 However, it is important to note 
that the use of this technology is often accompanied by 
a lower threshold for intraoperative screw revision, some-
times leading to higher rates of replaced screws.33 Argu-
ably, these improved trajectories may avoid iatrogenic neu-
rological deficits due to prolonged nerve root compression 
or even improve the stability of the construct;34,37 however, 
prospective studies of long-term outcomes and rates of 
revision surgery remain sparse in the literature. Recently, 
robot-assisted pedicle screw implantation has been in-
creasingly utilized at large-volume academic centers. In 
their meta-analysis of nine randomized controlled trials, 
Li et al. concluded that the robot-assisted technique was 
significantly more accurate than the traditional freehand 
technique.39 Despite the learning curve and initial cost of 
obtaining technologies such as 3D fluoroscopic devices, 
intraoperative CT, or robotic navigational systems, the rou-

tine use of these technologies for intraoperative imaging 
confirmation and potential revision of misplaced screws 
may help spine surgeons avoid inadvertent iatrogenic mor-
bidity for their patients and potential litigation.

Importantly, these advanced technologies are not al-
ways readily available or the standard of care and cannot 
supplant a thorough understanding of operative anatomy, 
a high-quality surgical technique, and general complica-
tion-avoidance measures. Likewise, research shows that 
breaches still occur when these tools are used,33,40 and 
some studies did not find a difference in pedicle breach 
rates compared to those with traditional fluoroscopic and 
freehand techniques.33 Ultimately, misplaced instrumenta-
tion is a risk of any spinal fusion surgery, and a thorough 
discussion of these risks, as well as the alternative man-
agement options, is essential to maintain high-quality pa-
tient care and to avoid litigation.

Study Limitations and Future Directions
Several limitations should be carefully considered 

when interpreting our results. First, this is a retrospective 
analysis of cases obtained from the web-based Westlaw 
Edge legal research database. While reported to be one 
of the best legal research resources available and utilized 
in several previous studies,7,14,16,23,24 available court docu-
ments and clinical/operative details are highly variable 
and greatly limited among case files. Likewise, cases are 
uploaded on a voluntary basis by state and federal judges 
and courts, which may lead to selection bias. Thus, we are 
unable to comment on whether all misplaced screws, par-
ticularly when asymptomatic, should be revised in an ef-
fort to prevent litigation. This decision must be made on a 
case-by-case basis at the surgeon’s and patient’s discretion 
after a thorough discussion of the associated risks and ben-
efits of revision surgery.

Moreover, local court rulings are not included in the 
Westlaw Edge database; however, this is unlikely to pres-
ent meaningful bias given that malpractice claims are gen-
erally filed in state courts. In addition, studies have shown 
that over 85% of malpractice claims are either dismissed or 
settled out of court,14 which likely results in a high degree 
of underreporting. However, this is the first study to evalu-
ate the direct medicolegal impact of misplaced pedicle and 
lateral mass screws on spine surgery in the US and presents 
important information that may support the routine use of 
intraoperative imaging confirmation (via 3D fluoroscopy 
or intraoperative CT) and/or navigated screw placement 
(either computer- or robot-assisted) as a potential method 
to decrease the risk of future litigation during spinal fusion 
procedures. Ultimately, additional prospective, multiinsti-
tutional large-volume studies are needed to validate these 
findings, and future studies should evaluate the long-term 
impact on the routine use of intraoperative imaging con-
firmation and/or computer- or robot-assisted navigation on 
the frequency and success of malpractice claims related to 
misplaced pedicle and lateral mass screws.

Conclusions
Misplaced pedicle and lateral mass screws result in a 

considerable risk of malpractice litigation against spine 

TABLE 3. Award information for 1995–2019

Characteristic
Plaintiff  

Awarded
Defendant 
Awarded p Value

No. of cases 21 47
Verdict year 
range, no. (%)

  0.112

 1995–1999 2 (9.5) 5 (10.6)  
 2000–2004 3 (14.3) 4 (8.5)  
 2005–2009 8 (38.1) 10 (21.3)  
 2010–2014 4 (19.0) 13 (27.7)  
 2015–2019 3 (14.3) 13 (27.7)  
 Unknown 1 (4.8) 2 (4.3)  
Award type,  
no. (%)

NA

 Trial verdict 13 (61.9) 47 (100)
 Settlement 7 (33.3) NA
 Arbitration 1 (4.8) NA
Median time to 
case closure in 
mos (IQR)

56.3 (35.2–67.2) 61.5 (51.4–77.2) 0.117

Mean nominal 
award in US$

NA

 Trial verdict $1,140,473 ± $841,683 NA
 Settlement/ 
 arbitration

$788,533 ± $306,186 NA

 All cases $1,031,625 ± $728,361 NA
Mean inflation-
adjusted award 
in US$

  NA

 Trial verdict $1,330,201 ± $882,023 NA  
 Settlement/ 
 arbitration

$970,832 ± $381,619 NA  

 All cases $1,204,422 ± $753,832 NA  

NA = not applicable.
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surgeons. While the majority of verdicts are found in favor 
of the defendant (surgeon), over 30% of cases in this study 
were found in favor of the plaintiff (patient), resulting in 
average inflation-adjusted payouts of over $1.2 million per 
claim over the past 25 years. In addition, the median time 
to judgment is substantial, particularly for defendant ver-
dicts, spanning over 4.5 years from the time of surgery. 
Thus, meaningful efforts to limit the rate of misplaced 
pedicle and lateral mass screws, such as the routine use of 
intraoperative imaging confirmation and/or computer- or 
robot-assisted navigation, should be carefully considered.
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