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The purpose of this prospective, randomized,
blinded study was to determine the effect of apical
trephination on postoperative pain and swelling in
symptomatic necrotic teeth. Fifty emergency pa-
tients participated, and each had a clinical diagno-
sis of a symptomatic necrotic tooth with associ-
ated periapical radiolucency. After endodontic
treatment, patients randomly received either an
apical trephination or mock trephination proce-
dure. The trephination procedure used a Stabident
perforator to provide an initial opening in the cor-
tical bone that was enlarged with files (#25 through
#120) and an endodontic spoon. Postoperatively,
each patient received: ibuprofen; acetaminophen
with codeine (30 mg); and a 7-day diary to record
pain, percussion pain, swelling, and number and
type of pain medication taken. Results demon-
strated the use of an apical trephination procedure
did not significantly (p > 0.05) reduce pain, percus-
sion pain, swelling, or number of ibuprofen tablets
taken in symptomatic necrotic teeth with periapi-
cal radiolucencies. The trephination procedure did
significantly (p < 0.05) reduce the use of acetamin-
ophen with codeine overall for the 7 days. In con-
clusion, because there was not a significant reduc-
tion in pain, percussion pain, or swelling we cannot
recommend the routine use of an apical trephina-
tion procedure, as used in this study, in symptom-
atic necrotic teeth with radiolucencies.

After emergency treatment of a symptomatic necrotic tooth, there
may be moderate to severe pain despite thorough debridement of
the root canal system (1–7). Various studies (8–10) have evaluated
the effectiveness of a conventional trephination procedure (muco-
periosteal incision and penetration of the apical cortical bone) to
relieve postoperative pain. Chestner et al. (8) described an apical
trephination procedure and reported pain resolution in most of the
50 patients studied. Peters (9) used a conventional trephination
procedure and found no cases of severe pain in any of his prophy-
lactically trephinated patients. Peters (9) also reported that patients

with severe pain had pain relief after trephination. Moos et al. (10)
demonstrated a conventional trephination procedure resulted in
greater pain intensity, unpleasantness, and less pain relief through-
out the 96-h postoperative period. The only statistical difference
occurred at 4 h when compared with the nontrephinated group.

Elliot and Holcomb (11) evaluated a minimally traumatic treph-
ination procedure in asymptomatic necrotic teeth. The authors used
a #3 endodontic spreader to penetrate the alveolar mucosa, peri-
osteum, and cortical plate of alveolar bone. Although their study
was limited to anterior and maxillary premolar teeth, they reported
no pain occurred in the teeth prophylactically trephinated; whereas
25% of those not trephinated had moderate to severe pain.

The conventional trephination procedure requires a surgical
procedure and the minimally traumatic procedure (use of the #3
spreader) cannot be used in molar teeth. Houck et al. (12), in a
study of symptomatic necrotic teeth, used a Stabident perforator to
provide a pilot hole in cortical bone. The opening was then en-
larged with files and a spoon excavator to gain access to the
cancellous bone. They found the trephination procedure did not
significantly reduce postoperative pain, percussion pain, swelling,
or the number of analgesic medications taken in symptomatic
necrotic teeth with radiolucencies. The trephination site was in the
attached gingiva at the location of an intraosseous anesthetic in-
jection. Perhaps an apical trephination site would be more suc-
cessful in decreasing pain and need for analgesic medication.

The purpose of this prospective, randomized, blinded study was
to evaluate postoperative pain and swelling after performing an
apical trephination procedure in symptomatic necrotic teeth with
radiolucencies.

MATERIALS AND METHODS

Fifty adult patients presenting for emergency treatment partic-
ipated in this study. All patients were in good health as determined
by a written health history and oral questioning. The study was
approved by The Ohio State University Human Subjects Commit-
tee and written consent was obtained from each patient.

Patients included in this study had a clinical diagnosis of a
symptomatic necrotic tooth and actively had spontaneous pain.
Each tooth had to test negative to Endo Ice (Hygenic Corporation,
Akron, OH), an electric pulp tester (Analytic Technology Corp.,
Redmond, WA), and had to have a periapical radiolucency.

The preoperative parameters of age, gender, weight, and tooth
type (molar, premolar, anterior) were recorded on each patient
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(Tables 1 and 2). An estimate of the radiographic lesion area was
calculated by averaging the smallest and largest measurements and
dividing this number by 2. This number served as a proxy for the
lesion’s radius had it been round. Lesion area was then estimated
by the following formula: area5p 3 radius2. No patient had
clinical swelling or the presence of a sinus tract. Two of the teeth
were retreatment cases. Each patient was asked to rate their pain on
a scale from 0 to 3. Zero indicated no pain. One indicated mild
pain, pain that was recognizable but not discomforting. Two indi-
cated moderate pain, pain that was discomforting but bearable.
Three indicated severe pain, pain that caused considerable discom-
fort and was difficult to bear. Patients were asked to rate percussion
pain using the same scale.

Conventional endodontic treatment was performed by endodon-
tic graduate students. After local anesthetic administration, stan-
dard access openings were performed. The working length was
determined to be approximately 1 mm from the radiographic apex.
The canals were prepared using a step-back preparation and K-type
files (L. D. Caulk, Inc., Milford, DE). The canals were irrigated
with 2.62% sodium hypochlorite initially and after every other file
was placed to working length. Complete biomechanical prepara-
tion of all canals was accomplished. The canals were dried and a
sterile cotton pellet was placed over the canal orifices and the
access opening was sealed with Cavit. The occlusion was not
adjusted.

Patients randomly received either an apical trephination proce-
dure or a mock trephination procedure. The trephination procedure
was accomplished as follows. The location of the perforation was
determined by the largest apical radiolucency that was accessible
without endangering adjacent anatomical structures. An endodon-
tic file was used to determine the length and direction of the root
using previous radiographic and canal length measurements. The
site of the trephination was anesthetized with 0.1 ml of 2% lido-
caine with 1:100,000 epinephrine. A D-16 endodontic explorer was
used to puncture the alveolar mucosa at the perforation site. A
fistulator (Indrag/Losone, Switzerland), a metal instrument with a
bend in the end which contained a hole that was 3 mm in diameter,
held the mucosa against the underlying bone and served as a guide
for penetration of the bone and introduction of files. The initial
opening was made with a Stabident perforator (Fairfax Dental,
Inc., Miami, FL). The perforator was placed into the opening of the
fistulator and the handpiece was activated in a series of short bursts
until a breakthrough feeling was observed. This opening was
enlarged by inserting successively larger K-type endodontic files
(#25 through #120) to an approximate length of 9 mm. An end-
odontic spoon excavator was placed through the opening and used
to curette the cancellous bone and enlarge the interior opening.

The mock trephination procedure used the fistulator and mim-
icked the actual trephination procedure except that the Stabident
perforator only penetrated mucosal tissue (not bone) and the file
handles (#25 through #120) were placed on the mucosal tissue and
turned to mimic the trephination procedure. The spoon excavator
was placed through the mucosal perforation and moved across
bone in a scraping motion. All instruments were used in the same
sequence and for the same time period as during the actual treph-
ination. For both the trephination and mock trephination proce-
dure, patients rated the pain of the Stabident perforation, file use,
and curettage with the spoon excavator using the previous pain
scale.

After endodontic treatment and trephination, each patient re-
ceived a labeled bottle of 400 mg tablets of ibuprofen (Advil,
Whitehall Laboratories, New York, NY) along with verbal and
written instructions on how to take the medication. They were
instructed to take one tablet every 4 to 6 h asneeded for pain and
to take the ibuprofen first if an analgesic was required. Each patient
also received a labeled bottle of acetaminophen with 30 mg of
codeine (Tylenol #3, McNeil Consumer Products, Fort Washing-
ton, PA) along with verbal and written instructions. They were
instructed to take the acetaminophen with codeine (one or two
tablets every 4 h asneeded for pain) only if the ibuprofen tablets
did not relieve their discomfort. Each patient received twenty-eight
500-mg tablets of penicillin VK (Biocraft Laboratories, Inc., Elm-
wood Park, NJ) to be taken every 6 h. Three patients received
erythromycin due to an allergy to penicillin. An antibiotic was
administered since many patients were on penicillin when they

TABLE 1. Distribution of tooth type for the trephination and
mock trephination groups

Tooth Type No. %

Maxillary Teeth
First molar

Trephination 3 12
Mock 2 8

Second molar
Trephination 1 4
Mock 2 8

First premolar
Trephination 2 8
Mock 1 4

Second premolar
Trephination 1 4
Mock 0 0

Anteriors
Trephination 5 20
Mock 3 12

Mandibular Teeth
First molar

Trephination 7 28
Mock 4 16

Second molar
Trephination 0 0
Mock 7 28

First premolar
Trephination 3 12
Mock 2 8

Second premolar
Trephination 3 12
Mock 0 0

Anteriors
Trephination 0 0
Mock 4 16

n 5 25 trephination, n 5 25 mock trephination.

TABLE 2. Preoperative parameters for trephination and mock
trephination groups

Variable Trephination Mock p Value

Age* 32.2 6 13.3 30.6 6 9.71 0.629
Gender 9 Females 8 Females 1.00

16 Males 17 Males
Weight* 169 6 29.7 181 6 48.6 0.293
Estimated lesion area* 21.8 6 19.4 19.8 6 16.9 0.686
Tooth type 0.188

* Mean 6 SD.
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presented for emergency treatment and placing patients on antibi-
otics standardized this variable. Based on previous studies (6, 12,
13), penicillin would not effect the outcome of the present study.

Each patient received a 7-day diary to record postoperative
symptoms. The symptoms were recorded upon arising, on each
day, for 7 days. The information recorded was pain, percussion
pain (the patient was asked to tap on her/his tooth), swelling, and
number and type of pain medication taken (ibuprofen or acetamin-
ophen with codeine). Pain and percussion pain rating scales were
the same as outlined previously. Swelling was rated on a scale from
0 to 3. Zero indicated no swelling. One indicated mild swelling,
mild puffiness of the face that was not bothersome. Two indicated
moderate swelling, swelling that caused facial distortion and was
bothersome. Three indicated severe swelling, swelling that caused
serious facial distortion and was very bothersome. At the sched-
uled obturation appointment, the patient returned the diary and all
unused medications to verify the amount of pills taken.

Data were collected and statistically analyzed. Bivariate analy-
ses for differences between the trephination and mock trephination
groups were completed as follows. Age, weight, estimated lesion
area and total number of ibuprofen and acetaminophen with co-
deine tablets taken were analyzed using the independentt test,
whereas gender and tooth type (anterior, premolar, molar) were
assessed using the Fisher exact test. Between-group differences at
baseline and at each of the 7 days for pain, percussion pain, and
swelling were assessed using multiple Mann-Whitney-Wilcoxon
tests. p-Values were adjusted using the step-down method of
Holm. Differences were considered significant at p, 0.05.

RESULTS

The trephination group and the mock trephination group each
consisted of 25 patients. The distribution of tooth type is found in
Table 1. Table 2 shows the preoperative variables of age, gender,
weight, estimated lesion area, and tooth type for the two groups.
There was no statistically significant difference (p. 0.05) be-
tween the trephination group and the mock trephination group for
any of the preoperative variables.

The postoperative pain and percussion ratings are summarized
in Tables 3 and 4. The differences between the trephination and
mock trephination groups were not statistically significant (Tables
3 and 4). As shown in Tables 3 and 4, the postoperative pain and
percussion ratings generally decreased over the 7-day observation
period for both groups.

The postoperative swelling ratings are summarized in Table 5.
The differences between the trephination and mock trephination
groups were not statistically significant (Table 5). As shown in
Table 5, the postoperative swelling ratings generally decreased
over the last 5 days for both groups.

Table 6 illustrates the number, percentage, average use and
nonuse of ibuprofen and acetaminophen with codeine during the
seven postoperative days. There was no statistically significant
difference in the mean total number of ibuprofen tablets taken over
the 7-day postoperative observation period between the trephina-
tion and mock trephination groups (Table 6). Patients with treph-
ination took significantly (p, 0.05) less acetaminophen with
codeine over the 7-day observation period (Table 6).

Table 7 summarizes the pain ratings of the trephination and
mock trephination procedures. Generally, the pain ratings were
low.

DISCUSSION

The apical trephination procedure using a Stabident perforator,
files, and a spoon excavator did not significantly reduce pain,
percussion pain, swelling, or the number of ibuprofen tablets taken
for symptomatic necrotic teeth with periapical radioluciences.

Patients took significantly (p, 0.05) less acetaminophen with
codeine in the trephination group. Though the trephination proce-
dure therefore apparently had some effect, 24% and 20% of the
patients in the trephination group had moderate-to-severe pain on
postoperative days 1 and 2 (Table 3). Also moderate-to-severe
percussion pain for the trephination group, on days 1 and 2, were
24% and 32%. Therefore, trephination did not initially reduce
postoperative pain to clinically manageable levels (none or mild
pain). Other studies (9, 11) on trephination have reported success
with the procedure. The design of these studies (9, 11) was dif-
ferent from that of our present study. Elliot and Holcomb (11)
performed trephination only on asymptomatic teeth; therefore,
comparison to our study is difficult because the majority of our
patients were experiencing moderate-to-severe pain. Peters (9) did
not consider preoperative pain levels (group 1) and trephinated
only those teeth that had severe pain after obturation (group 2). An
exact comparison of his study to our study is not possible because
it is not known how many teeth, in Peter’s study (9), were symp-
tomatic at the treatment appointment.

Although the Moos et al. (10) study used symptomatic necrotic
teeth, they reported that their trephination group had greater pain
intensity, unpleasantness, and less pain relief throughout the 96-h
postoperative period. The only statistical difference occurred at 4 h
when compared with the nontrephinated group. Houck et al. (12)
found a coronal trephination procedure did not significantly reduce
postoperative pain, percussion pain, swelling, or the number of

TABLE 3. Pain ratings for baseline and each postoperative day
for trephination and mock trephination groups

Day
Pain Ratings

None Mild Moderate Severe

Baseline*
Trephination 0 (0%) 1 (4%) 8 (32%) 16 (64%)
Mock 0 (0%) 3 (12%) 11 (44%) 11 (44%)

Day 1*
Trephination 5 (20%) 14 (56%) 4 (16%) 2 (8%)
Mock 1 (4%) 9 (36%) 11 (44%) 4 (16%)

Day 2*
Trephination 9 (36%) 11 (44%) 5 (20%) 0 (0%)
Mock 4 (16%) 12 (48%) 6 (24%) 3 (12%)

Day 3*
Trephination 12 (48%) 11 (44%) 2 (8%) 0 (0%)
Mock 8 (32%) 11 (44%) 6 (24%) 0 (0%)

Day 4*
Trephination 16 (64%) 7 (28%) 2 (8%) 0 (0%)
Mock 12 (48%) 9 (36%) 3 (12%) 1 (4%)

Day 5*
Trephination 18 (72%) 6 (24%) 1 (4%) 0 (0%)
Mock 17 (68%) 7 (28%) 1 (4%) 0 (0%)

Day 6*
Trephination 21 (84%) 3 (12%) 1 (4%) 0 (0%)
Mock 20 (80%) 5 (20%) 0 (0%) 0 (0%)

Day 7*
Trephination 21 (84%) 4 (16%) 0 (0%) 0 (0%)
Mock 19 (76%) 6 (24%) 0 (0%) 0 (0%)

n 5 25 trephination, n 5 25 mock trephination.
* There were no significant differences (p . 0.05) between the two groups.
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analgesic medications taken in symptomatic necrotic teeth with
radiolucencies.

Why didn’t trephination reduce the severity of the postoperative
symptoms? What exactly is the rationale for a trephination proce-
dure? The first theory involves establishment of drainage. The
trephination procedure would allow for immediate drainage or
drainage at some future time when the infection becomes more
localized. The basic problem is we do not know the exact condition
of the periapical tissue in symptomatic necrotic teeth with radi-
olucencies. Pain does not indicate the histological condition in
bone. Therefore, we may be dealing with a variety of periapical
responses—acute inflammation, chronic inflammation, abscess
formation, a spreading infection/inflammatory lesion. Addition-
ally, there may be a mix of conditions with isolated abscess
formation in regions not accessible to drainage by trephination.
Therefore, if the condition periapically has not localized or is not
accessible, the trephination procedure is not immediately produc-
tive and we must wait for localization, drainage, and relief of pain.
However, it is unknown how long this process takes or if it occurs
at all.

Another theory is that trephination could act as a valve to
equilibrate the pressure periapically. Mohorn et al. (14), in 1971,
evaluated pressures exerted by periapical lesions in dogs. They
found periapical pressures fluctuated considerably and felt the
variations in pressures were dependent on the factors contributing
to edema. However, if there are actual pressure differences clini-
cally, it is not known how much pressure would be required for the
lesion to vent through the trephination site. Moos et al. (10)
discussed the possibility that pressure may not be the primary
cause of patients’ pain with symptomatic necrotic teeth; inflam-
matory mediators (prostaglandins, leukotrienes, kinins, thrombox-

ane-related substances, etc.) would also contribute to periapical
pain.

The apical trephination was directed into the area of the largest
periapical radiolucency. This procedure should allow drainage,
relieve pressure, and disrupt or remove some of the inflammatory
mediators apically. However, in multirooted teeth radiolucencies
could be present on all roots. Although we choose the largest area
present on the radiograph that was accessible without endangering
anatomical structures, perhaps the problem causing the pain was
associated with another root. This is one of the short comings of a
trephination procedure, because it is impractical to trephinate all
roots in multirooted teeth—even if they are all accessible.

Trephination is not a popular procedure. Dorn et al. (15), in
1977, found 16% of Diplomates would perform a trephination
procedure for necrotic teeth. Gatewood et al. (16) found the use of
trephination by Diplomates dropped to 8% in 1990. Trephination
may be unpopular due to the time required for the procedure or its
ineffective pain relief.

The complete trephination procedure took,5 min and was
basically not painful—only a few patients reported moderate pain
(Table 7). Houck et al. (12) recorded less overall pain with their
coronal trephination procedure. The differences between Houck’s
et al. (12) study and ours probably relate to the tenderness of the
apical site in symptomatic necrotic teeth.

The initial (baseline) pain and percussion pain (Tables 3 and 4)
are representative of the pain patients experience with symptomatic
necrotic teeth without swellings. Eighty-eight to 96% of patients
presented with moderate-to-severe pain ratings and 60% to 96%
presented with moderate-to-severe percussion ratings (Tables 3
and 4). The moderate-to-severe pain and percussion ratings de-
creased over the first 3 days with 4% of the patients continuing to
experience moderate pain through day 6 (Table 3). Previous au-

TABLE 4. Percussion pain ratings for baseline and each
postoperative day for trephination and mock trephination

groups

Day
Percussion Pain Ratings

None Mild Moderate Severe

Baseline
Trephination 0 (00%) 1 (4%) 8 (32%) 16 (64%)
Mock 2 (8%) 8 (32%) 8 (32%) 7 (28%)

Day 1*
Trephination 5 (20%) 14 (56%) 4 (16%) 2 (8%)
Mock 1 (4%) 9 (36%) 11 (44%) 4 (16%)

Day 2*
Trephination 8 (32%) 9 (36%) 7 (28%) 1 (4%)
Mock 9 (36%) 11 (44%) 3 (12%) 2 (8%)

Day 3*
Trephination 13 (52%) 8 (32%) 4 (16%) 0 (0%)
Mock 8 (32%) 13 (52%) 3 (12%) 1 (4%)

Day 4*
Trephination 11 (44%) 12 (48%) 2 (8%) 0 (0%)
Mock 7 (28%) 16 (64%) 2 (8%) 0 (0%)

Day 5*
Trephination 14 (56%) 10 (40%) 1 (4%) 0 (0%)
Mock 9 (36%) 12 (48%) 4 (16%) 0 (0%)

Day 6*
Trephination 14 (56%) 9 (36%) 1 (4%) 1 (4%)
Mock 17 (68%) 8 (32%) 0 (0%) 0 (0%)

Day 7*
Trephination 15 (60%) 10 (40%) 0 (0%) 0 (0%)
Mock 18 (72%) 6 (24%) 1 (4%) 0 (0%)

n 5 25 trephination, n 5 25 mock trephination.
* There were no significant differences (p . 0.05) between the two groups.

TABLE 5. Swelling ratings for baseline and each postoperative
day for trephination and mock trephination groups

Day
Swelling Ratings

None Mild Moderate Severe

Baseline*
Trephination 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Mock 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Day 1*
Trephination 15 (60%) 8 (32%) 1 (4%) 1 (4%)
Mock 10 (40%) 6 (24%) 9 (36%) 0 (0%)

Day 2*
Trephination 14 (56%) 7 (28%) 2 (8%) 2 (8%)
Mock 13 (52%) 8 (32%) 4 (16%) 0 (0%)

Day 3*
Trephination 17 (68%) 6 (24%) 2 (8%) 0 (0%)
Mock 16 (64%) 7 (28%) 2 (8%) 0 (0%)

Day 4*
Trephination 18 (72%) 6 (24%) 1 (4%) 0 (0%)
Mock 20 (80%) 3 (12%) 1 (4%) 1 (4%)

Day 5*
Trephination 17 (68%) 8 (32%) 0 (0%) 0 (0%)
Mock 20 (80%) 3 (12%) 1 (4%) 1 (4%)

Day 6*
Trephination 19 (76%) 6 (24%) 0 (0%) 1 (4%)
Mock 22 (88%) 3 (12%) 0 (0%) 0 (0%)

Day 7*
Trephination 22 (88%) 3 (12%) 0 (0%) 0 (0%)
Mock 24 (96%) 1 (4%) 0 (0%) 0 (0%)

n 5 25 trephination, n 5 25 mock trephination.
* There were no significant differences (p . 0.05) between the two groups.
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thors have reported that patients who have preoperative pain will
have a significantly higher incidence of postoperative pain (1, 3, 6,
12, 13). Our results would concur with these authors’ findings.
Fouad et al. (6) reported rapid resolution of pain in their 3-day
evaluation period of the localized acute apical abscess. Henry et al.

(13), in a study of the effect of penicillin on postoperative end-
odontic pain in symptomatic necrotic teeth, reported a decreasing
number of moderate-to-severe pain ratings over the first 3 days
with 4% to 26% of the patients continuing to experience moderate-
to-severe pain through day 7. Moos et al. (10) also recorded a
decrease in pain over the 96-h postoperative period regardless of
whether a trephination procedure was done. Even though Houck’s
et al. (12) coronal trephination procedure was no more effective
than a mock trephination in reducing pain, the majority of the
moderate-to-severe pain ratings decreased after the third day.
Therefore, studies by Fouad et al. (6), Moos et al. (10), Houck et
al. (12), Henry et al. (13), and our study demonstrated that mod-
erate to severe postoperative pain did decrease, in the majority of
patients, after 3 days. This reduction in pain may be related to a
natural recovery period (17–19). That is, once the tooth initially
becomes symptomatic, the periapical inflammation/infection con-
tinues on its own course until it finally resolves naturally.

Because postoperative pain scores would be effected by anal-
gesic use, we recorded the number of medications taken over the
7 days (Table 6). Generally, the use of ibuprofen and acetamino-
phen with codeine followed the pain ratings (Table 3), with the
highest use initially and through day 3 followed by a decrease over
the 7 days. Although patients took significantly less acetamino-
phen with codeine, this would have little value clinically because
its use was not eliminated (Table 6). Clinically, the practitioner
should administer appropriate pain medications to help reduce
postoperative pain in patients presenting with symptomatic ne-
crotic teeth with radiolucencies.

No patients had clinical swellings when they presented for
endodontic treatment (Table 5). Ten patients (one trephination and
nine mock trephination) reported moderate swelling on day 1, 6 on
day 2, with decreasing moderate swelling ratings over the 7 days.
Two patients (both trephination) reported severe postoperative
swellings. We would expect some patients to have swelling post-
operatively; however, trephination did not statistically effect post-
operative swelling.

In conclusion, because there was not a significant reduction in
pain, percussion pain, and swelling, we cannot recommend the
routine use of an apical trephination procedure, as used in this
study, in symptomatic necrotic teeth with radiolucencies.
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You Might Be Interested

In deploring the “mess that is medical information” in a column entitled,
“Doctors’ Information: excessive, crummy and bent,” the editor of one of the
most prestigious medical journals (Br Med J 315:9) notes that “most of what
doctors do is of small benefit and potentially harmful.”

That’s certainly reassuring to patients.

David Wiley
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