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M A J O R A R T I C L E

The Diagnostic Accuracy of Kernig’s Sign,
Brudzinski’s Sign, and Nuchal Rigidity
in Adults with Suspected Meningitis

Karen E. Thomas,1 Rodrigo Hasbun,1 James Jekel,2 and Vincent J. Quagliarello1

Departments of 1Internal Medicine and 2Epidemiology and Public Health, Yale University School of Medicine, New Haven, Connecticut

To determine the diagnostic accuracy of Kernig’s sign, Brudzinski’s sign, and nuchal rigidity for meningitis,

297 adults with suspected meningitis were prospectively evaluated for the presence of these meningeal signs

before lumbar puncture was done. Kernig’s sign (sensitivity, 5%; likelihood ratio for a positive test result

[LR+], 0.97), Brudzinski’s sign (sensitivity, 5%; LR+, 0.97), and nuchal rigidity (sensitivity, 30%; LR+, 0.94) did

not accurately discriminate between patients with meningitis (�6 white blood cells [WBCs]/mL of cerebrospinal

fluid [CSF]) and patients without meningitis. The diagnostic accuracy of these signs was not significantly

better in the subsets of patients with moderate meningeal inflammation (�100 WBCs/mL of CSF) or micro-

biological evidence of CSF infection. Only for 4 patients with severe meningeal inflammation (�1000 WBCs/

mL of CSF) did nuchal rigidity show diagnostic value (sensitivity, 100%; negative predictive value, 100%). In

the broad spectrum of adults with suspected meningitis, 3 classic meningeal signs did not have diagnostic

value; better bedside diagnostic signs are needed.

Rapid and accurate clinical evaluation is required to

determine the risk of meningitis and the need for lum-

bar puncture in adults with suspected meningitis. Com-

munity-acquired bacterial meningitis is associated with

a mortality of ∼25%, despite the availability of effective

antibiotic therapy, and delays in initiation of antibiotic

therapy can adversely affect clinical outcome [1–3].

Optimal evaluation of the risk of meningitis requires

diagnostic assessment of a patient’s clinical condition.

A recent meta-analysis reported that, for adults with

suspected meningitis, physical signs were more reliable

than clinical history for establishing a diagnosis [4].
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Kernig’s sign, Brudzinski’s sign, and nuchal rigidity are

3 bedside diagnostic signs used specifically to assess a

patient’s risk for meningitis. Although these clinical

signs have been used as indicators of meningeal in-

flammation for almost a century [5], their diagnostic

accuracy has never been rigorously investigated in a

prospective manner. The primary purpose of the pres-

ent study was to determine the diagnostic accuracy of

Kernig’s sign, Brudzinski’s sign, and nuchal rigidity for

meningitis in a prospective cohort of adults with sus-

pected meningitis.

PATIENTS AND METHODS

Cohort assembly. Adults (age 116 years) who pre-

sented to the Yale–New Haven Hospital Emergency De-

partment between July 1995 and June 1999 with clin-

ically suspected meningitis were eligible for this study.

“Suspected meningitis” was defined as the presence of

clinical symptoms compatible with meningitis (i.e., fe-

ver, headache, stiff neck, photophobia, nausea, and

vomiting) such that a lumbar puncture was performed
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to determine whether CSF inflammation was present. A com-

plete description of this cohort has been published elsewhere,

in a study that investigated the usefulness of performance of

head CT before lumbar puncture [6]. Of 301 patients who were

enrolled, 297 underwent lumbar puncture; the remaining 4

patients were excluded on the basis of head CT results that

showed mass effect. The present study was approved by the

Human Investigation Committee at Yale University School of

Medicine, and all enrolled patients consented to participate.

Data collection. All clinical information, including tests

for Kernig’s sign, Brudzinski’s sign, and nuchal rigidity, was

gathered and recorded by an emergency department physician

or physician-investigator before lumbar puncture was done.

Enrolling physicians were required to record the clinical his-

tories of and physical examination findings for research sub-

jects, but physicians were not given explicit instructions about

examination for meningeal signs. All diagnostic and manage-

ment decisions were at the physician’s discretion.

Laboratory analysis. Laboratory analysis of all CSF sam-

ples included Gram staining and bacterial culture, as well as

determination of WBC count and protein and glucose levels.

Additional CSF analysis (i.e., tests for viral, fungal, or myco-

bacterial pathogens) were ordered at the discretion of the treat-

ing physician. Meningitis was considered to be present if the

CSF WBC count was �6 cells/mL.

Statistical analysis. Bivariate analysis was performed using

the x2 test and the t test. was considered to be statis-P � .05

tically significant. Standard definitions of sensitivity, specificity,

positive predictive value, and negative predictive value were

used. The likelihood ratio for a positive test result (LR�) was

calculated by dividing the sensitivity by the false-positive error

rate. The likelihood ratio for a negative test result (LR�) was

calculated by dividing the false-negative error rate by the spec-

ificity. The ratio of LR� to LR� (LR�:LR�) was calculated to

represent the overall accuracy of the test. Statistical analysis was

performed by use of SAS software (SAS Institute).

RESULTS

Description of cohort. A total of 297 adults with suspected

meningitis underwent lumbar puncture; CSF analysis revealed

that 80 (27%) had objective evidence of meningitis (CSF WBC

count �6 cells/mL). Baseline characteristics and clinical pre-

sentation of patients with meningitis were similar to those of

patients without meningitis and are shown in table 1.

Emergency department physicians (28% interns, 55% res-

idents, and 17% attending physicians) gathered the clinical

history and conducted physical examinations of patients be-

fore performing a lumbar puncture. The most common pre-

senting symptoms were headache (in 84% of patients), fever

(in 68%), nausea and vomiting (in 58%), photophobia (in

53%), and stiff neck (in 46%). The majority (81%) of patients

presented with �2 of these symptoms. The probability of

meningitis associated with different combinations of clinical

symptoms characteristic of meningitis ranged from 0.42 to

0.57 (table 2).

Laboratory results. CSF analysis revealed evidence of men-

ingitis (�6 WBCs/mL of CSF) in 80 patients; 29 of those pa-

tients had evidence of moderate meningeal inflammation

(�100 WBCs/mL of CSF), and 4 had evidence of severe me-

ningeal inflammation (�1000 WBCs/mL of CSF). Eighteen pa-

tients had microbiological evidence of CSF infection (positive

results of either a CSF culture or an antigen test); the causative

pathogens identified included Enterovirus (8 patients), Crypto-

coccus neoformans (6 patients), Neisseria meningitidis (2 pa-

tients), varicella-zoster virus (1 patient), and Streptococcus pneu-

moniae (1 patient). Mean CSF indices for patients with and

patients without meningitis are shown in table 1.

Diagnostic accuracy of Kernig’s and Brudzinski’s signs.

Examination for Kernig’s sign and Brudzinski’s sign was done

before lumbar puncture for 237 and 236 patients, respectively.

Seven patients had Kernig’s sign but did not have Brudzinski’s

sign; 7 patients had Brudzinski’s sign but did not have Kernig’s

sign; and 4 patients had both meningeal signs. Neither sign was

found in the remaining patients.

Of the 66 patients with meningitis (�6 WBCs/mL of CSF)

who were examined before lumbar puncture was done, 3 had

Kernig’s sign (sensitivity, 5%); of the 171 patients without men-

ingitis who were examined before lumbar puncture, 163 did

not have Kernig’s sign (specificity, 95%) (table 3). Of the 11

patients who displayed Kernig’s sign, 3 had CSF evidence of

meningitis (positive predictive value, 27%); of the 226 patients

who did not display Kernig’s sign, 163 did not have meningitis

(negative predictive value, 72%). The sensitivity (5%), speci-

ficity (95%), positive predictive value (27%), and negative pre-

dictive value (72%) for Brudzinski’s sign (table 3) were identical

to those for Kernig’s sign. For both Kernig’s sign and Brud-

zinski’s sign, the LR� was 0.97, the LR� was 1.0, and LR�:LR�

was 0.97.

Diagnostic accuracy of nuchal rigidity. All 297 patients

in the cohort were examined for nuchal rigidity before lumbar

puncture was done. Of the 297 patients, 93 had evidence of

nuchal rigidity on physical examination. Of the 80 patients with

meningitis (�6 WBCs/mL of CSF), 24 had nuchal rigidity (sen-

sitivity, 30%); of the 217 patients without meningitis, 148 did

not have nuchal rigidity (specificity, 68%) (table 3). Of the 93

patients with nuchal rigidity, 24 had CSF evidence of meningitis

(positive predictive value, 26%); of the 204 patients without

nuchal rigidity, 148 did not have meningitis (negative predictive

value, 73%). The LR� for nuchal rigidity was 0.94, the LR�
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Table 1. Baseline characteristics of and clinical presentation for 297 patients with
suspected meningitis.

Characteristic
Patients without

meningitis
Patients with
meningitisa All patients

At baseline

Age, median years (range) 41 (18–93) 37 (22–92) 40 (18–93)

No. (%) of patients 160 years old 37/217 (17) 9/80 (11) 46/297(15)

Sex, n/N (%)

Male 97/217 (45) 37/80 (46) 134/297 (45)

Female 120/217 (55) 43/80 (54) 163/297 (55)

Ethnicity, n/N (%)

White 104/217 (48) 51/80 (64) 155/297 (52)

Black 68/217 (31) 21/80 (26) 89/297 (30)

Hispanic 40/217 (18) 7/80 (9) 47/297 (16)

Other 5/217 (2) 1/80 (1) 6/297 (2)

Immunocompetence, n/N (%)

Unimpaired 162/217 (75) 63/80 (79) 225/297 (76)

Immunocompromised

HIV positive 38/217 (18) 12/80 (15) 50/297 (17)

Immunosuppressed 17/217 (8) 5/80 (6) 22/297 (7)

Clinical presentation, n/N (%)

Clinical historyb

Headachec 168/207 (81) 69/75 (92) 237/282 (84)

Fever 144/216 (67) 55/78 (71) 199/294 (68)

Nausea and vomitingd 113/213 (53) 54/77 (70) 167/290 (58)

Photophobia 105/206 (51) 43/75 (57) 148/281 (53)

Stiff neck 97/217 (45) 38/79 (48) 135/296 (46)

Focal motor deficit 20/210 (10) 5/78 (6) 25/288 (9)

Focal sensory deficit 11/206 (5) 2/76 (3) 13/282 (5)

Seizure 12/214 (6) 7/79 (9) 19/293 (6)

Signs

Temperature 138�C 112/217 (52) 34/80 (43) 146/297 (49)

Glasgow Coma Scale score !13 16/217 (7) 8/80 (10) 24/297 (8)

Nuchal rigidity 69/217 (32) 24/80 (30) 93/297 (31)

Kernig’s signe 8/171 (5) 3/66 (5) 11/237 (5)

Brudzinski’s signe 8/170 (5) 3/66 (5) 11/236 (5)

CSF analysis findings

WBC count, mean WBCs/mL (�SD) 1 (�1) 359 (�1543) 97 (�813)

Protein level, mean mg/dL (�SD)f 44 (�37) 90 (�102) 57 (�65)

Glucose level, mean mg/dL (�SD) 69 (�28) 64 (�40) 68 (�32)

NOTE. Because of rounding, the sum of percentages may not be 100%.
a Defined as �6 WBCs/mL of CSF.
b Clinical history data were not available for some patients.
c Statistically significant difference between patients with and patients without meningitis; .P p .028
d Statistically significant difference between patients with and patients without meningitis; .P p .009
e N is the no. of patients examined before lumbar puncture was done.
f Statistically significant difference between patients with and patients without meningitis; .P p .0002

was 1.02, and LR�:LR� was 0.92. The combination of menin-

geal signs (i.e., positive results of examination for Kernig’s sign,

Brudzinski’s sign, or nuchal rigidity) had diagnostic values that

were virtually identical to those of nuchal rigidity alone (sen-

sitivity, 30%; specificity, 67%; positive predictive value, 25%;

negative predictive value, 72%; LR�, 0.92; LR�, 1.04; LR�:LR�,

0.88).

Diagnostic accuracy of meningeal signs in patients with
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Table 2. Probability of meningitis for patients with different combinations of clinical symptoms
characteristic of meningitis.

Symptoms
Pretest odds
of meningitisa

Likelihood ratio
for a positive
test resultb

Posttest odds
of meningitisc

Headache and fever .37 1.14 .42

Headache, nausea, and vomiting .37 1.32 .49

Headache, fever, nausea, and vomiting .37 1.50 .56

Headache, fever, nausea, vomiting, and photophobia .37 1.45 .54

Headache, fever, nausea, vomiting, photophobia,
and stiff neck .37 1.54 .57

a Calculated by dividing the no. of patients with meningitis by the no. of patients without meningitis. In this cohort, the
pretest odds of meningitis were .37 (80/217).

b Calculated by dividing the sensitivity by the false-positive error rate.
c Calculated by multiplying the pretest odds by the likelihood ratio for a positive test result.

Table 3. Diagnostic accuracy of Kernig’s sign, Brudzinski’s
sign, and nuchal rigidity for patients with suspected meningitis
who were examined for any of these 3 signs before lumbar punc-
ture was done.

Sign

No. of patients

With
meningitisa

Without
meningitis All

Kernig’sb

Present 3 8 11

Absent 63 163 226

Brudzinski’sc

Present 3 8 11

Absent 63 162 225

Nuchal rigidityd

Present 24 69 93

Absent 56 148 204

NOTE. LR�, likelihood ratio for a negative test result; LR�, likelihood ratio
for a positive test result.

a Defined as �6 WBCs/mL of CSF.
b Sensitivity, 5%; specificity, 95%; positive predictive value, 27%; negative

predictive value, 72%, LR�, 0.97; LR�, 1.0; ratio of LR� to LR�, 0.97.
c Sensitivity, 5%; specificity, 95%; positive predictive value, 27%; negative

predictive value, 72%; LR�, 0.97; LR�, 1.0; ratio of LR� to LR�, 0.97.
d Sensitivity, 30%; specificity, 68%; positive predictive value, 26%; negative

predictive value, 73%; LR�, 0.94; LR�, 1.02; ratio of LR� to LR�, 0.92.

more-severe meningitis. The diagnostic accuracy of Kernig’s

sign (LR�, 2.07; LR�, 0.96; LR�:LR�, 2.15) and that of Brud-

zinski’s sign (LR�, 2.06; LR�, 0.95; LR�:LR�, 2.17) were only

marginally better in the subset of patients ( ) with mod-n p 29

erate meningeal inflammation (�100 WBCs/mL of CSF) (table

4). The same was true for the subset of patients ( ) withn p 18

microbiological evidence of CSF infection (for Kernig’s sign,

LR�, 3.3; LR�, 0.90; and LR�:LR�, 3.6 and for Brudzinski’s

sign, LR�, 1.46; LR�, 0.97; and LR�:LR�, 1.5) (data not shown).

Kernig’s sign and Brudzinski’s sign did not accurately iden-

tify patients with severe meningeal inflammation (�1000

WBCs/mL of CSF) (table 5). However, clinical evidence of men-

ingeal inflammation, as manifested by nuchal rigidity, did ac-

curately identify all 4 patients with CSF leukocytosis �1000

WBCs/mL (table 5). In this small subset of patients, the di-

agnostic accuracy values of nuchal rigidity were as follows:

sensitivity, 100%; specificity, 70%; positive predictive value, 4%;

negative predictive value, 100%; LR�, 3.3; and LR�, 0. LR�:

LR� approached infinity.

DISCUSSION

In this prospective study, the 3 classic meningeal signs—

Kernig’s sign, Brudzinski’s sign, and nuchal rigidity—were of

limited clinical diagnostic value for adults with suspected men-

ingitis. None of these meningeal signs were able to accurately

discriminate patients with meningitis (�6 WBCs/mL of CSF)

from those without it. Furthermore, no significant correlation

existed between these meningeal signs and moderate meningeal

inflammation (�100 WBCs/mL of CSF) or between these men-

ingeal signs and microbiological evidence of CSF infection.

Only for the 4 patients with severe meningeal inflammation

(�1000 WBCs/mL of CSF) did nuchal rigidity have 100% sen-

sitivity, 100% negative predictive value, and LR�:LR� that ap-

proached infinity.

In 1909, Brudzinski reported that, for patients with bacterial

or tuberculous meningitis, Kernig’s sign was 57% sensitive, and

Brudzinski’s nape-of-the-neck sign was 96% sensitive [5]. Since

then, the presence of these clinical signs has been interpreted

as evidence of meningeal inflammation. Despite the absence of

rigorous evaluation of their diagnostic utility for almost 100

years, Kernig’s and Brudzinski’s signs are still widely used to

assess the risk of meningitis.

Current data on the diagnostic accuracy of Kernig’s and

Brudzinski’s signs are limited. One study reported sensitivity
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Table 4. Diagnostic accuracy of Kernig’s sign, Brudzinski’s
sign, and nuchal rigidity for 29 patients with moderate meningeal
inflammation.

Sign

No. of patients

With moderate
meningeal

inflammationa

Without moderate
meningeal

inflammation All

Kernig’sb

Present 2 9 11

Absent 21 205 226

Brudzinski’sc

Present 2 9 11

Absent 21 204 225

Nuchal rigidityd

Present 15 78 93

Absent 14 190 204

NOTE. LR�, likelihood ratio for a negative test result; LR�, likelihood ratio
for a positive test result.

a Defined as �100 WBCs/mL of CSF.
b Sensitivity, 9%; specificity, 96%; positive predictive value, 18%; negative

predictive value, 91%; LR�, 2.07; LR�, 0.96; ratio of LR� to LR�, 2.15.
c Sensitivity, 9%; specificity, 96%; positive predictive value, 18%; negative

predictive value, 91%; LR�, 2.06; LR�, 0.95; ratio of LR� to LR�, 2.17.
d Sensitivity, 52%; specificity, 71%; positive predictive value, 16%; negative

predictive value, 93%; LR�, 1.77; LR�, 0.68; ratio of LR� to LR�, 2.6.

Table 5. Diagnostic accuracy of Kernig’s sign, Brudzinski’s
sign, and nuchal rigidity for 18 patients with severe meningeal
inflammation.

Sign

No. of patients

With severe
meningeal

inflammationa

Without severe
meningeal

inflammation All

Kernig’sb

Present 0 11 11

Absent 4 222 226

Brudzinski’sc

Present 1 10 11

Absent 3 222 225

Nuchal rigidityd

Present 4 89 93

Absent 0 204 204

NOTE. LR�, likelihood ratio for a negative test result; LR�, likelihood ratio
for a positive test result.

a Defined as �1000 WBCs/mL of CSF.
b Sensitivity, 0%; specificity, 95%; positive predictive value, 0%; negative

predictive value, 98%; LR�, 0; LR�, 1.04; ratio of LR� to LR�, 0.
c Sensitivity, 25%; specificity, 96%; positive predictive value, 9%; negative

predictive value, 99%; LR�, 5.6; LR�, 0.78; ratio of LR� to LR�, 7.2.
d Sensitivity, 100%; specificity, 70%; positive predictive value, 4%; negative

predictive value, 100%; LR�, 3.3; LR�, 0; ratio of LR� to LR� approaches infinity.

values for Kernig’s sign (36%) and Brudzinski’s sign (39%)

that are significantly higher than the 5% sensitivity observed

in our cohort [7]. However, in that study, few patients (n p

) were tested for the presence of meningeal signs, and the36

study’s retrospective data collection was subject to bias, because

tests for meningeal signs may have been performed after the

results of lumbar puncture were known. A second smaller study,

which prospectively evaluated 54 patients with fever and recent-

onset headache [8], reported sensitivity and specificity values

for Kernig’s sign (8.8% and 100%, respectively) similar to those

observed in our cohort (5% and 95%, respectively).

In the present study, the sensitivity of both Kernig’s sign and

Brudzinski’s sign was 5%, which suggests that these bedside

diagnostic tools did not reliably identify the need for lumbar

puncture among patients with meningitis. Although the spec-

ificity of both signs was 95%, the high specificity values were

a result of the overall paucity of positive results of examination

for Kernig’s sign and Brudzinski’s sign, rather than a reflection

of the discriminating ability of these indicators. The positive

and negative predictive values for Kernig’s sign (27% and 72%,

respectively), Brudzinski’s sign (27% and 72%, respectively),

and nuchal rigidity (26% and 73%, respectively) also indicate

that none of the classic meningeal signs were clinically dis-

criminating indicators of the presence or absence of meningitis.

Among patients with meningitis (�6 WBCs/mL of CSF), the

LR� for all 3 meningeal signs was !1; therefore, the posttest

probability of meningitis, after examination for these signs was

done, was less than the pretest probability. In addition, LR�:

LR� for all 3 meningeal signs was !1. Statistical literature has

suggested that diagnostically useful tests have LR�:LR� 150.

[9]. Therefore, the finding of low values for LR�:LR� is ad-

ditional evidence that these diagnostic signs do not help the

clinician to identify patients who have meningitis. The minimal

overlap ( ) between patients who had Kernig’s signn p 4

( ) and those who had Brudzinski’s sign ( ) sug-n p 11 n p 11

gests that examining physicians evaluated each meningeal sign

independently and that results of examination for one men-

ingeal sign did not influence the results of examination for

another.

The results of the present study demonstrate that the diag-

nostic accuracy of Kernig’s sign and Brudzinski’s sign was poor

for patients with moderate meningeal inflammation (�100

WBCs/mL of CSF), patients with severe meningeal inflam-

mation (�1000 WBCs/mL of CSF), and patients with micro-

biological evidence of CSF infection. LR�:LR� was not 110 for

either Kernig’s sign or Brudzinski’s sign in any of these 3 subsets

of patients. Therefore, our data suggest that, even for cases of

meningitis that appeared to be more severe on the basis of

laboratory evidence, Kernig’s sign and Brudzinski’s sign were

of little diagnostic value.

Nuchal rigidity was the only meningeal sign that proved to

have clinically useful discriminating power. For the 4 patients

with �1000 WBCs/mL of CSF, nuchal rigidity was 100% sen-
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sitive and had a negative predictive value of 100%. Additionally,

in this subset of patients, LR�:LR� approached infinity. There-

fore, among patients with severe meningeal inflammation, nu-

chal rigidity was found to have clinically useful discriminating

power. This finding is consistent with the general findings of

Brudzinski—namely, that meningeal signs can identify cases of

severe meningeal inflammation.

In our cohort, only 1 of 4 patients with severe meningeal

inflammation had bacterial meningitis. There were 2 other pa-

tients with proven bacterial meningitis, both of whom had CSF

WBC counts !1000. Therefore, although nuchal rigidity ac-

curately identified patients who had severe meningeal inflam-

mation, it failed to identify 2 of 3 patients with bacterial men-

ingitis in our cohort.

Two additional findings are worth noting. First, our data are

consistent with a recently published meta-analysis [4] showing

that clinical symptoms do not reliably identify patients who

have meningitis. In our study, the highest probability of men-

ingitis for any combination of clinical symptoms (including

fever, headache, photophobia, stiff neck, nausea, and vomiting)

was 0.57. Second, our data suggest that bacterial meningitis is

uncommon, even among adults in whom meningitis is sus-

pected on the basis of historical features. In our cohort of 297

adults with suspected meningitis, bacterial meningitis was di-

agnosed on the basis of a positive CSF culture for only 3 patients

(1%). This finding, coupled with the risks associated with a

lumbar puncture [10, 11], highlights the need for more-reliable

clinical means of assessing the likelihood of meningitis.

Our study was the first to prospectively determine the di-

agnostic accuracy of Kernig’s sign, Brudzinski’s sign, and nuchal

rigidity in adults with suspected meningitis. The prospective

nature of the study ensured that tests for meningeal inflam-

mation were not influenced by knowledge of laboratory results.

Clinically suspected meningitis was chosen as the primary en-

rollment criterion, so that the entire severity spectrum of clin-

ical disease would be included and the possibility of spectrum

bias would be reduced [12, 13].

Despite its strengths, our study had limitations. Diagnostic

tests in general and physical examination findings in particular

are subject to individual interpretation and interobserver var-

iability [14–16]. In the present study, descriptions of Kernig’s

and Brudzinski’s signs were not explicitly given to physicians

before physical examinations were performed; thus, the manner

in which these meningeal signs were evaluated was not stan-

dardized. However, this was intentional and was designed to

reflect actual clinical practice and to enable a determination of

the diagnostic accuracy of these meningeal signs as they are

currently used in a busy emergency department. Therefore, our

observations will be generalizable to other emergency depart-

ment settings in which adults with suspected meningitis are

evaluated.

Although our study suggests that the classic meningeal signs

do not reliably identify patients with meningitis, it does not

indicate the reason. Given the design of the current study,

several possibilities exist: that the diagnostic signs are incor-

rectly evaluated, that they are associated with poor interobserver

reliability, or simply that these meningeal signs are poor di-

agnostic tools. Future studies that standardize examination and

interpretation of these diagnostic signs and evaluate interob-

server reliability will further clarify the findings of this initial

study.

The sensitivity of Kernig’s and Brudzinski’s signs was first

established nearly 100 years ago for patients with severe bac-

terial or tuberculous meningitis. Today, the evaluation of pa-

tients with suspected meningitis is complicated by a number

of factors, including immunocompromise, a broad spectrum

of clinical disease, and a variety of causative pathogens. Al-

though the results of the present study substantiate the general

conclusions of Brudzinski—that bedside meningeal signs can

identify patients with severe meningeal inflammation—they

also demonstrate that these diagnostic tools are too insensitive

to identify the majority of patients with meningitis in con-

temporary practice (including patients with microbiologically

treatable disease). Clinical decisions regarding further diag-

nostic testing and the need for a lumbar puncture should not

rely solely on the presence or absence of these meningeal signs.

Better bedside diagnostic tests are needed.
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