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Migliorare l’ossigenazione in maschera 
nel paziente edentulo 



approach requiring no additional equipment and being po-
tentially effective. We hypothesized that in edentulous pa-
tients requiring general anesthesia, the lower lip face mask
placement with two hands would be more effective in reduc-
ing air leaks than the standard face mask placement.

Materials and Methods
The study design was approved by the institutional review
board (Paris-North Hospital, Paris 7 University, Assistance
Publique des hôpitaux de Paris, France), and informed con-
sent was obtained from all patients. Edentulous adult pa-
tients scheduled for orthopedic or abdominal surgery, or
gastrointestinal endoscopy, and general anesthesia were pro-
spectively evaluated for inclusion in this study during a 12-
month period. Patients with a contraindication to mask ven-
tilation (e.g., emergency cases requiring a rapid sequence
induction, planned awake intubation) were excluded. All pa-
tients were in the supine position and routinely monitored
using electrocardiography, noninvasive blood pressure mea-
surement, pulse oximetry, and end-tidal carbon dioxide ten-
sion before general anesthesia induction. After 10 ml/kg of
crystalloid and preoxygenation, standard induction included
1–2 mg/kg propofol injected intravenously over 60 s with or
without 0.2–0.3 !g/kg sufentanil. After loss of conscious-
ness and cough reflex, an oropharyngeal airway device was
inserted (Comepa®; Guedel canula, Bagnolet, France). Pos-
itive-pressure ventilation holding the face mask with two
hands and using the ventilator circle system was prospec-
tively evaluated. The size (3, 4, or 5) of the single-use face-
mask (Intersurgical Limited, Wokingham, United King-
dom) was chosen to achieve the best fit for each patient. A
volume-controlled anesthesia machine ventilator (Primus
Dräger, Lübeck, Germany) was used at a preset gas flow of
10–12 l/min, a tidal volume of 8–10 ml/kg, and a respira-
tory rate of 12 breaths/min. One hundred percent oxygen
was inspired throughout the study period.

Standard face mask ventilation was achieved by placing
the thumb and index finger on the body of the mask, whereas
the other fingers moved the mandible toward the upper teeth
and extended the head. In the presence of persistent air leaks
for five consecutive breaths, defined as a difference of at least
33% between inspired and expired tidal volume, the mask
was changed to the lower lip placement by repositioning the
caudal end of the mask above the lower lip while maintaining
the head in extension (figs. 1 and 2). The cephalad end of the
mask remained in the same location for both positions. Tidal
volume was measured with two Spirolog flow sensors®,
Dräger Medical S.A.S., Antony, France (hot-wire anemom-
eter technology), placed in the inspired and expired flow of
the anesthesia ventilator. Face mask ventilation was per-
formed the same way by six experienced anesthesiologists
participating in this study.

Statistical Analyses
A Wilcoxon signed-rank test was used to compare tidal vol-
umes in the standard and lower lip face mask placements.

The data were analyzed as ordinal variables. The results are
expressed as mean ! SD or median (25th–75th percentiles).
All statistics were performed using SAS version 9 (SAS Insti-
tute, Cary, NC). P values of less than 0.05 were considered
statistically significant. One-tailed significance testing was
used because our hypothesis stated that the lower lip face
mask placement would improve mask ventilation when the
standard method failed to adequately ventilate the patient.

Results
Forty-nine (16%) of 300 edentulous patients exhibited in-
adequate seal with air leak during face mask ventilation.
Twenty-six patients underwent orthopedic, 18 gastrointesti-
nal endoscopic, and 5 abdominal procedures. Patient char-
acteristics included age (71 ! 11 yr), sex (male/female, 16/
33), weight (66 ! 11 kg), height (164 ! 6 cm), body mass

Fig. 1. Illustration of the position of the face mask. The standard face
mask ventilation consists of placing the thumb and index finger on
the body of the mask, whereas the other fingers move the mandible
toward the upper teeth and extend the head. The continuous line
represents the plane between the nose and the mandible. The arrow
represents air leaks. Only one hand is pictured, and the oropharyn-
geal airway has been removed to see the position of the mask.

Fig. 2. Illustration of the position of the face mask. The mask was
moved in the lower lip placement by repositioning the caudal end of
the mask above the lower lip while maintaining the head extension.
The continuous line represents the plane between the nose and the
mandible. The dashed line represents the contact achieved between
the mask and the face. Only one hand is pictured, and the oropha-
ryngeal airway has been removed to see the position of the mask.
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Face Mask Ventilation in Edentulous Patients

A Comparison of Mandibular Groove and Lower Lip Placement
Stéphane X. Racine, M.D., Ph.D.,* Audrey Solis, M.S.,† Nora Ait Hamou, M.S.,†
Philippe Letoumelin, M.D.,‡ David L. Hepner, M.D.,§ Sadek Beloucif, M.D., Ph.D.,!
Christophe Baillard, M.D., Ph.D.!

ABSTRACT
Background: In edentulous patients, it may be difficult to perform
face mask ventilation because of inadequate seal with air leaks. Our
aim was to ascertain whether the “lower lip” face mask placement,
as a new face mask ventilation method, is more effective at reducing
air leaks than the standard face mask placement.
Methods: Forty-nine edentulous patients with inadequate seal and
air leak during two-hand positive-pressure ventilation using the ven-
tilator circle system were prospectively evaluated. In the presence of
air leaks, defined as a difference of at least 33% between inspired
and expired tidal volumes, the mask was placed in a lower lip posi-
tion by repositioning the caudal end of the mask above the lower lip
while maintaining the head in extension. The results are expressed as
mean ! SD or median (25th–75th percentiles).
Results: Patient characteristics included age (71 ! 11 yr) and body
mass index (24 ! 4 kg/m2). By using the standard method, the
median inspired and expired tidal volumes were 450 ml (400–500 ml)
and 0 ml (0–50 ml), respectively, and the median air leak was 400 ml
(365–485 ml). After placing the mask in the lower lip position, the
median expired tidal volume increased to 400 ml (380–490), and the
median air leak decreased to 10 ml (0–20 ml) (P " 0.001 vs. stan-
dard method). The lower lip face mask placement with two hands
reduced the air leak by 95% (80–100%).
Conclusions: In edentulous patients with inadequate face mask
ventilation, the lower lip face mask placement with two hands mark-
edly reduced the air leak and improved ventilation.

MASK ventilation is an essential component of airway
management during anesthesia.1,2 Difficult mask

ventilation (DMV) may lead to complex situations with po-
tential serious adverse outcomes.3 The underlying pathogen-
esis of DMV is not fully understood. Upper airway obstruc-
tion and air leaks may promote inadequate mask seal and
contribute to this problem.1,4 The mechanisms and the suit-
able approaches to overcome airway obstruction or air leak
have been previously investigated. The jaw thrust and inser-
tion of an oropharyngeal airway device prevent the backward
fall of the tongue, a well-known cause of airway obstruc-
tion.1,4,5 Liang et al.6 recently showed the effectiveness of
nasal ventilation in reducing airway obstruction compared
with oral-nasal ventilation. An air leak is usually observed
when an adequate seal cannot be achieved, a situation en-
countered mainly in edentulous patients with a beard. Both
lack of teeth and a beard are known risk factors for DMV.7–9

In edentulous patients, the air leak is the result of a reduced
contact between the cheeks and the mask. Elderly patients
are more likely to be edentulous and require general anesthe-
sia. Some have proposed not to remove dentures before in-
duction of anesthesia.8 A supraglottic airway is another op-
tion, which is successful in most cases when dealing with
DMV.10 In addition, Crooke11 showed that placing the cau-
dal end of the mask between the inferior lip and the alveolar
ridge reduces air leak because a good seal forms around a
significant part of the mask. We have observed in clinical
practice that a similar approach may be effective, but to our
knowledge, it has never been investigated. We named this
method the “lower lip” face mask placement, a noninvasive
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What We Already Know about This Topic

❖ Mask ventilation can be difficult in edentulous patients be-
cause of failure to obtain a good mask seal on the face

What This Article Tells Us That Is New

❖ In 49 edentulous patients with difficult mask ventilation after
induction of anesthesia, repositioning of the caudal end of the
mask above the lower lip while maintaining neck extension
significantly improved ventilation as measured by reduced air
leak and increased expiratory volume

Anesthesiology, V 112 • No 5 1190 May 2010
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index (24 ! 4 kg/m2), American Society of Anesthesiologists
score 2 (1–3), and Mallampati score 2 (1–3). Three patients
had limited mouth opening (" 3 cm), six had limited flexion
and extension of the neck (flexion # extension " 90°), two
had a beard, and two had a history of snoring. No patients
with prognathia or retrognathia were identified.

With the standard mask placement, the inspired and ex-
pired tidal volumes were 450 ml (400–500 ml) and 0 ml
(0–50 ml), respectively. The corresponding air leak was 400
ml (365–485 ml). After placing the mask in the lower lip
placement, the inspired and expired tidal volumes were 450
ml (400–500 ml) and 400 ml (380–490 ml), respectively.
The corresponding air leak was 10 ml (0–20 ml). The lower
lip face mask placement with two hands increased the me-
dian expired tidal volume in all patients: 400 ml (380–490
ml) versus 0 ml (0–50 ml), P " 0.001, and significantly
reduced the air leak by 95% (80–100%), P " 0.001 (fig. 3).
The air leak remained 40% in one patient who had four other
predictive features of difficult ventilation7,8: advanced age
(59 yr), presence of a beard, increased body mass index (41
kg/m2), and a history of snoring. Fortunately, the patient was
easily intubated. After mask ventilation, 21 patients were
successfully intubated on the first attempt, in 9 patients, a
laryngeal mask airway was used, and in the remaining 19,
face mask ventilation was used throughout the anesthesia
procedure. No patient experienced an oxyhemoglobin de-
saturation (SpO2) below 95% during the study period.

Discussion

This study investigated for the first time face mask ventila-
tion using a lower lip face mask placement with two hands.
In the presence of air leaks during standard face mask venti-
lation, this approach increased the expired tidal volume in all
patients and markedly improved the ventilation in edentu-

lous patients. In addition, the lower lip face mask placement
reduced the air leaks by 95%.

DMV has been investigated over the last decade, with an
incidence of 1.5–5% in the general population.7,8,12 DMV
was observed in 12% of edentulous patients, and the lack of
teeth was an independent predictive factor for DMV.8 The
incidence of DMV was 16% in our study. In contrast,
Kheterpal et al.7 did not identify lack of teeth as an indepen-
dent predictor for DMV.

Mask ventilation is often not effective and, in some cases,
almost impossible in edentulous patients because of the lack
of facial support. This lack of support leads to an inadequate
external mask fit and significant air leaks. Langeron et al.8

suggested not to remove dentures before induction of anes-
thesia to maintain a proper facial support. However, this may
be a dangerous approach because the dentures may be swal-
lowed or aspirated. Nasal positive pressure may be used in
edentulous patients because the mask contact is only on the
maxillary plane.6 Another approach consists of placing
the caudal end of the mask between the inferior lip and the
alveolar ridge.11 The lower lip face mask placement used in
this study was similar to that described by Crooke,11 except
that the caudal end of the mask was placed just above the
inferior lip, which was not everted. Mouth opening, which is
a component of the triple airway maneuvers for improve-
ment of upper airway patency, was automatically achieved by
our lower lip face mask placement technique.

Because it has been shown that it can be difficult to main-
tain adequate seal with only one hand,1 we decided to use the
two-hand technique in our study in an attempt to reach
adequate ventilation.1,13,14 In the study by Langeron et al.,8

the two-hand mask ventilation was not used as a primary
technique but only as a rescue maneuver. Although the
method was not fully described, a one-hand technique was
used first (Professor Olivier Langeron, M.D., Ph.D., Depart-

Fig. 3. Expired tidal volume for each patient (n $ 49) with the standard and lower lip mask ventilation (MV) positions, median value 0 ml (0–50
ml) versus 400 ml (365–485 ml), respectively, P " 0.001.
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“Fuga” d’aria 
Ventilazione tradizionale 400 cc 
LLBV 10 cc 
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Verificare la correttezza dell’ intubazione 



SAT 
Syringe Aspiration Technique 

Jenkins et al, Am J Emerg Med, 1994 
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Proteggere il paziente dall’ipossia  
durante l’intubazione d’emergenza 



NODESAT!!! 





Ossigenare prima… 





Ossigenare durante… 





The measured inspired oxygen in the hyopharynx with a non-
rebreather at 15 lpm is only 60-70%... 

…high flow nasal oxygen has been shown to flush the 
nasopharynx with oxygen, and then when patients inspire they 
inhale a higher percentage of inspired oxygen… 

…the patients expired gasses are mixing with the applied oxygen, 
and expired gasses accumulate in the nasopharynx… 



…carbon dioxide excretion into the alveolus diminishes during 
apnea because carbon dioxide is approximately 25 times more 
soluble than oxygen in blood. It is estimated that during apnea 
CO2 is excreted into the alveolus at only 10 ml/min. Conversely, 
oxygen is absorbed at 250 ml/min. The resultant negative 
pressure gradient (-240 ml/min) creates a sub-atmospheric 
pressure in the alveolus. The net result is that during apnea, 
oxygen insufflated into the upper airway will be “drawn” down the 
trachea and into the alveolus. 



Ann Emerg Med, 2012 

Dicembre 2010 
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Ipotermia terapeutica sul territorio 
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Ridurre una lussazione di spalla 
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Irrigare una ferita 







Grazie a Ciro Paolillo 



Nessuna evidenza che l’irrigazione con acqua di 
rubinetto aumenti la prevalenza di infezione della 
ferita 
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Minimizzare il dolore 
da anestetico locale 



Il kit dell’anestesia locale indolore 
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I2!92%. Thirteen studies had point estimates in favor of
warming and 1 study reported a point estimate in favor of the
room-temperature local anesthetic46; there was no significant
change in the point estimate when this study was removed from
the analysis.

Self-reported pain was reduced by warming buffered local
anesthetics to body temperature compared with injecting local
anesthetics at room temperature when 8 studies were pooled:
mean difference "7 mm (95% CI "12 to "3 mm) (Figure 2).
Considerable heterogeneity was found for this outcome:
I2!81%. All but 1 included study had point estimates in favor
of warming local anesthetics36; considerable heterogeneity
remained when this study was removed.

Self-reported pain was reduced by warming local anesthetics
to body temperature compared with injecting local anesthetics
at room temperature when administered subcutaneously (n!14
studies; Figure 3): mean difference "14 mm (95% CI "19 to
"8 mm). The effect was smaller but still significant when
administered intradermally (n!3 studies): mean difference "5
mm (95% CI "9 to "1 mm): p # 0.05; considerable
heterogeneity was present for both outcomes. There was no
benefit for warming local anesthetics before buccal and palatal
infiltration in a single dental study performed in children: mean
difference "2 mm (95% CI "11 to 7 mm).

Self-reported pain was reduced by warming local anesthetics
to body temperature compared with injecting local anesthetics
at room temperature in all studies, regardless of whether the
pain from needle insertion was anchored at the midpoint of the
pain rating scale (mean difference "13 mm; 95% CI "19 to

"8 mm; n!6 studies) or not (mean difference "8 mm; 95%
CI "12 to "3 mm; n!12 studies) (Figure 4). Considerable
heterogeneity was present for the anchored studies and
substantial heterogeneity was present for the unanchored
studies.

Warming was effective for pain reduction whether or not
epinephrine was present in the solution, although the effect was
larger when epinephrine was used (mean difference "20 mm;
95% CI "32 to "8 mm; n!6 studies) than when it was not
(mean difference "6 mm; 95% CI "9 to "4 mm; n!12
studies); p#0.0001.51 Considerable heterogeneity was present
for both analyses.

A post hoc analysis was done to determine effects in patients
and healthy volunteers. Less pain was experienced by patients
(n!10 studies) and healthy volunteers (n!8 studies) who
received warmed local anesthetic compared with room-
temperature anesthetic. The point estimates suggested a larger
effect for patients (mean difference "14 mm; 95% CI "22 mm
to "6 mm) compared with healthy volunteers (mean difference
"7 mm; 95% CI "11 mm to "4 mm); however, there was no
statistical difference between these 2 groups, and considerable
heterogeneity was present for both analyses.

Sensitivity Analyses
Several post hoc analyses were done as part of the sensitivity

analysis. Specified volume of injected solution ranged from 0.5
mL to 150 mL, with all but 2 being between 0.5 mL and 11
mL. One study indicated that a large volume was used but did
not specify the amount42; removal of the 2 large-volume

Mean difference Mean difference
Study or Subgroup Mean (mm) Total Mean (mm) Total 95% CI %59]mm[  CI [mm]
Studies comparing unbuffered warm solu"on to unbuffered room temperature solu"on.
Alonso 1993 41 63 60 41 -19 [-27, -11]
Bainbridge 1991 20 23 63 22 -43 [-51, -35]
Bell 1996 10 30 20 30 -10 [-23, 3]
Brogan 1995 49 27 82 9 -33 [-70, 4]
Colaric (A) 1998 21 20 22 20 -1 [-2, 0]
Dalton 1989 17 77 19 80 -2 [-7, 3]
Davidson 1992 3 40 11 40 -8 [-19, 3]
Jones (A) 1998 57 40 79 40 -22 [-29, -15]
Krathen 2008 41 20 60 20 -19 [-31, -7]
Mader (A) 1994 51 32 54 32 -3 [-14, 8]
Ong 2000 24 29 23 31 1 [-11, 13]
Ram 2002 21 44 23 45 -2 [-11, 7]
Waldbillig 1995 25 20 36 20 -11 [-20, -2]
Yang (A) 2008 43 12 65 12 -22 [-36, -8]
Subtotal (95% CI) 477 442 -13 [-20, -6]
Heterogeneity: Tau² = 137.10; Chi² = 166.88, df = 13 (P < 0.00001); I² = 92%
Test for overall effect: Z = 3.67 (P = 0.0002)

Studies comparing buffered warm solu"on to buffered room temperature solu"on.
Bar#ield 1995 21 24 16 24 5 [-1, 11]
Colaric (B) 1998 15 20 18 20 -3 [-4, -2]
Jones (B) 1998 51 40 63 40 -12 [-20, -4]
Kaplan 1996 7 16 18 16 -11 [-28, 6]
Mader (B) 1994 33 32 51 32 -18 [-30, -8]
Mar$n 1996 35 40 40 40 -5 [-13, 3]
Yang (B) 2008 33 12 53 12 -20 [-34, -6]
Yiannakopoulos 2004 10 22 19 22 -9 [-12, -6]
Subtotal (95% CI) 206 206 -7 [-12, -3]
Heterogeneity: Tau² = 26.80; Chi² = 36.30, df = 7 (P < 0.00001); I² = 81%
Test for overall effect: Z = 3.17 (P = 0.002)

Total (95% 846386)IC -11 [-14, -7]
Heterogeneity: Tau² = 43.11; Chi² = 203.81, df = 21 (P < 0.00001); I² = 90%
Test for overall effect: Z = 6.06 (P < 0.00001)
Test for subgroup differences: Chi² = 0.63, df = 1 (P = 0.43), I² = 0% Favors warmed    Favors room temperature

Room temperatureWarmed

Figure 2. Forest plot for studies grouped by presence and absence of buffering.
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Systematic Review and Meta-analysis of the Effect of Warming
Local Anesthetics on Injection Pain

Mary-Ellen Hogan, BScPhm, PharmD, Sondra vanderVaart, MBA, PhD(c), Kumar Perampaladas, BSc, MSc,
Márcio Machado, MSc, PhD, Thomas R. Einarson, MSc, PhD, Anna Taddio, MSc, PhD

From the Graduate Department of Pharmaceutical Sciences, Leslie Dan Faculty of Pharmacy (Hogan, vanderVaart, Einarson, Taddio), Department
of Pharmacology and Toxicology (Perampaladas), and Toronto Health Technology Assessment Collaborative (Machado), University of Toronto,

Toronto, Ontario, Canada; and the Department of Child Health Evaluative Sciences (Hogan, Taddio), Division of Clinical Pharmacology and
Toxicology (vanderVaart), and Department of Paediatrics (Einarson), Hospital for Sick Children, Toronto, Ontario, Canada.

Study objective: Local anesthetics are the main class of analgesics used for pain management during
laceration repair and other minor surgeries; however, they are administered by injection, which is painful.
Warming local anesthetics has been proposed as a cost-free intervention that reduces injection pain. A
systematic review of the effectiveness of this technique has not yet been undertaken. We determine the
effectiveness of warming local anesthetics to reduce pain in adults and children undergoing local anesthetic
infiltration into intradermal or subcutaneous tissue.

Methods: We used published articles from MEDLINE (1950 to June 2010), EMBASE (1980 to June 2010),
CINAHL (1982 to June 2010), the Cochrane Library (second quarter 2010), International Pharmaceutical
Abstracts (1970 to June 2010), and ProQuest Dissertations and Theses database (1938 to June 2010). We
included studies with randomized or pseudorandomized designs and healthy subjects or patients receiving
subcutaneous or intradermal injection of local anesthetics that were warmed (body temperature) or not (room
temperature). Studies of regional anesthesia and intraarticular, spinal, or periorbital administration of local
anesthetics were excluded. Data were extracted onto predesigned forms and verified by 2 reviewers. Quality was
assessed with the Cochrane risk of bias tool. The primary outcome was self-reported pain as assessed by a
visual analog or numeric rating scale. Data were combined with mean differences with 95% confidence intervals
(CIs) by using a random-effects model.

Results: Twenty-nine studies were retrieved for close examination and 19 studies met inclusion criteria. A total
of 18 studies with 831 patients could be included in a meta-analysis. Seventeen studies had an unclear risk of
bias and 1 had a high risk of bias. A mean difference of !11 mm (95% CI !14 to !7 mm) on a 100-mm scale
was found in favor of warming local anesthetics. Subgroup analysis of 8 studies investigating the effect of
warming on buffered local anesthetics yielded similar results: !7 mm (95% CI !12 to !3 mm).

Conclusion: Warming local anesthetics leads to less pain during injection and therefore should be done before
administration. [Ann Emerg Med. 2011;58:86-98.]

0196-0644/$-see front matter
Copyright © 2011 by the American College of Emergency Physicians.
doi:10.1016/j.annemergmed.2010.12.001

INTRODUCTION
Local anesthetics are frequently used to anesthetize the skin

or oral cavity before painful medical procedures. Injection of
local anesthetics, however, is itself painful. Local anesthetics
cause a burning or stinging sensation while being infiltrated into
tissue, and this pain has been reported to cause people to avoid
dental procedures.1 Some strategies to reduce pain from
infiltration include slowing the rate of injection,2,3 avoiding the
use of epinephrine, and raising the pH with buffering agents
such as sodium bicarbonate.3

Warming local anesthetics was first described as a pain-
reducing measure by Boggia4 in 1967, but the mechanism of
action is still unknown. One theory suggests that colder

solutions stimulate nociceptors to a greater degree than warmer
solutions.5 Another possible explanation is that as temperature
increases, more uncharged local anesthetic passes through cell
membranes, resulting in a faster onset of effect.6-9 A survey in
the United Kingdom found that 34% of maxillofacial surgeons
and 8% of general surgeons regularly warmed local anesthetics
to reduce pain.10

Many studies have investigated warming local anesthetics to
reduce pain from infiltration, but at present the overall
effectiveness has not been determined. The purpose of this
systematic review and meta-analysis was to determine the
effectiveness of warmed local anesthetics as an analgesic strategy
for reducing local anesthetic infiltration pain.

86 Annals of Emergency Medicine Volume , .  : July 
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Anestetizzare un ascesso cutaneo 



Gli “esperti” tramandano che un ascesso 
non è anestetizzabile… 



videos in clinical medicine

Abscess Incision and Drainage
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Indications
Skin and soft-tissue infections, including cutaneous abscesses, are commonly en-
countered among patients presenting for treatment in primary care offices and 
emergency departments. Cutaneous abscesses can occur in any area of the body but 
are commonly found in the axillae, buttocks, and extremities. Incision and drainage 
constititute the primary therapy for the management of cutaneous abscess; anti-
biotic treatment alone is inadequate for treating many loculated collections of infec-
tious material. Abscess incision and drainage are most often outpatient procedures, 
and most localized skin abscesses without associated cellulitis can be managed 
without antibiotics.1-5 Issues related to skin infections that require antibiotic therapy 
can be complex and are outside the scope of this supplement.

Diagnosis of a skin abscess is the first step in a successful procedure. The 
majority of skin abscesses are reported to be tender and fluctuant or erythematous 
with induration.3 Physical examination of the affected area may allow diagnosis of 
an underlying abscess on the basis of swelling, pain, redness, and fluctuance, when 
these findings are present. Spontaneously draining skin abscesses are also amenable 
to diagnosis by physical examination alone. Needle aspiration of a suspected skin 
abscess can facilitate the diagnosis of a localized abscess when physical examina-
tion is equivocal.6 Bedside ultrasonography is a valuable adjunctive tool to identify 
localized areas of f luid under the skin that may represent an isolated area of 
infection; ultrasonography can also be used to measure the dimensions of the 
abscess.7 Use of ultrasonography for this purpose is increasing and can be helpful 
for diagnosis. Once the diagnosis of an abscess is made, the next step is to deter-
mine whether incision and drainage are necessary. Most cutaneous abscesses are 
appropriate for incision and drainage when they are larger than 5 mm in diameter 
and are in an accessible location.

Contraindications
Extremely large abscesses or deep abscesses in areas that are difficult to anesthe-
tize may be treated more appropriately in a formal operating room. Incision and 
drainage are not indicated for cutaneous cellulitis without an underlying abscess.6 
The transient bacteremia associated with incision and drainage may require preop-
erative treatment with antibiotics and reconsideration of the timing of the proce-
dure for patients at increased risk for endocarditis, such as those with abnormal or 
artificial heart valves.8 Advice from an appropriate specialist may be important for 
abscesses involving areas of the body for which there are specific cosmetic concerns, 
such as the face or breast. Abscesses of the palms, soles, or nasolabial folds can be 
associated with complications and may require consultation with an appropriate 
surgical specialist.

n engl j med 357;19 www.nejm.org november 8, 2007e20

T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

Copyright © 2007 Massachusetts Medical Society. All rights reserved. 
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Equipment
Universal precautions for potential exposure to bodily fluids should always be fol-
lowed. You will need a gown, gloves, and a face mask with shield. Although strict 
sterile technique may not always be necessary for incision of an already infected 
skin site, in this era of antibiotic resistance it is reasonable to use sterile procedures 
for abscess drainage whenever possible. Materials needed for the incision and drain-
age of an abscess are similar to those needed for a laceration repair. A preassembled 
laceration kit should include many of the necessary items.

For preparation and anesthesia, obtain a skin-cleansing agent, sterile gauze, local 
anesthetic, a 5-to-10-ml syringe, and a 25-gauge or 30-gauge needle. One percent 
lidocaine is an appropriate anesthetic for this procedure. Lidocaine with epinephrine 
offers advantages such as reduced bleeding and extended duration of action. Anes-
thetics with epinephrine are contraindicated in areas with a single blood supply, 
and their use in these areas is typically avoided. Bupivacaine is another option that 
offers an increased duration of action.

Items necessary for incision and drainage include a scalpel blade (number 11 or 15) 
with handle, a small curved hemostat, normal saline with a sterile bowl, and a large 
syringe with a splash guard or a needleless 18-gauge angiocatheter for irrigation 
of the wound. Swabs for bacterial culture, wound-packing material, scissors, gauze, 
and tape should be available to complete the procedure and dress the wound.

Preparation
Obtain informed consent after discussing the procedure and its risks and benefits 
with the patient. Be sure to discuss the possibilities of pain, bleeding, and scar 
formation with patients before obtaining consent. Take time to verify that you are 
treating the correct patient, to identify the correct surgical site, to obtain agreement 
on the procedure to be performed, and to ensure availability of all necessary equip-
ment. Wash your hands with antibacterial soap and water before beginning the 
procedure. Because many abscesses are under pressure, make sure you wear gloves 
and a face shield at all times during the procedure to avoid exposure to bodily fluids.

Place all equipment within reach, on a bedside table. Position the patient so that 
the area for drainage is fully exposed and easily accessible, while ensuring the pa-
tient’s comfort. Adjust the lighting to allow easy visualization of the abscess. Apply 
a skin cleanser, such as chlorhexidine or povidone iodine, in a circular motion, 
starting at the peak of the abscess. Cover a wide area outside the wound to prevent 
contamination of equipment.

Anesthetize the top of the wound by inserting a 25-gauge or 30-gauge needle 
just under and parallel to the surface of the skin. Inject anesthetic into the intra-
dermal tissues. Once the entire open bore of the needle is under the skin, use gentle 
pressure to infiltrate the skin with the anesthetic agent. You will note blanching 
of the tissue as the anesthetic spreads out. Continue with infiltration until you 
have covered an area over the top of the abscess large enough to anesthetize the 
area of incision. For some abscesses, additional injections of anesthetic in a local field 
block pattern,6 parenteral analgesic agents, or procedural sedation may be required 
for the patient’s comfort.

Abscess Incision and Drainage Procedure
Hold the scalpel between the thumb and forefinger to make initial entry directly 
into the abscess. Make an incision directly over the center of the cutaneous abscess; 
the incision should be oriented along the long axis of the fluid collection. You may 
feel resistance as the incision is initiated. Steady, firm pressure will allow a controlled 
entry into the subcutaneous tissues. Purulent drainage will begin when the abscess 

Incise directly over the center of the 
cutaneous abscess

Abscess Incision and Dr ainage

n engl j med 357;19 www.nejm.org november 8, 2007

Copyright © 2007 Massachusetts Medical Society. All rights reserved. 
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Minimizzare il dolore nell’anestesia digitale 
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capture sheet. Patients were randomly allocated to intervention
groups using a computer-generated randomisation list in
permutated blocks and stratified by centre. Block randomisation
occurred for all sites to ensure equal proportions of the two
techniques. Opaque envelopes containing treatment allocations
(TDNB or SDNB) were numbered sequentially and sealed.

Two clinicians, working independently, completed the care of
a trial patient. A primary clinician confirmed the patient’s eligi-
bility for the trial and obtained written consent. An independent
second clinician, without the primary clinician’s knowledge,
opened the randomisation envelope and performed the designated
DNB with 2e3 millilitres of warmed 0.5% bupivacaine (used as
an alternative to lignocaine given current evidence),10 and covered
all potential injection site(s) with gauze. The primary clinician
returned at 5 min (unaware of the type of DNB performed) and
assessed whether a pinprick at the fingertip with a 25 g needle
was painful. If the patient reported no pain, the clinician
commenced treatment. If the patient reported pain, it was reas-
sessed again after a further 5 min. If pinprick was still painful at
10 min, the patientwas classified as having an ‘unsuccessful block’
and alternative interventions were undertaken at the discretion of
the clinician and recorded. Patient observational distress scores
(1e10, with 1¼ low distress score) and clinician satisfaction (CS)
with technique scores (1e10 with 1 ¼ low satisfaction with the
technique performed) were also recorded.11 12 The data collection
sheet included the clinician’s names so that technical problems
could be identified and explained.

Double blinding was unattainable. It is impossible to blind
patients to their injection(s). It was emphasised to the patient in
their written information sheet, and again following injection
not to disclose the nature of their DNB. During training the
importance of covering the injection sites with gauze with no
visible blood spot(s) was emphasised. The TDNB group acted as
control patients, as this is current standard practice.

ED consultants, middle grades, nurse practitioners and Senior,
Senior House Officers were involved in patient recruitment and
performing the allocated DNBs. All had received training in the

study protocol, the SDNB and TDNB techniques and their DNB
techniques were witnessed and signed-off as competent by an
author. The training package consisted of a Powerpoint (Micro-
soft) presentation followed by direct observation in the perfor-
mance of techniques in up to three cases for each technique prior
to sign-off. Figure 1 illustrates the SDNB technique.
On discharge, patients were encouraged to telephone, re-present

or return their freepost ‘problem card’ should they have concerns.
Each patient’s GPwas informed via letter of his/her enrolment and
asked to encourage the patient to complete the problem card or
contact the ED should he/she consult with a problem.

Sample size calculation
Previous studies have shown the TDNB to be successful in 95%
cases. Assuming a reduction in the success rate of, at most, 5%
would be accepted by most clinicians as indicating non-inferi-
ority, then approximately 250 patients in each group are required
to achieve a power of 80% (assuming a 5% one tailed significance
level).
The success of anaesthesia (absence of painful sensation to

a pinprick at the fingertip) at 5 and 10 min was the primary
outcome measure, with secondary outcomes of self-reported
patient distress score during the injection(s) and operator satis-
faction with the technique.

RESULTS
This analysis was undertaken after the recruitment of only 76
patients rather than the intended 500 for the following reasons:
1. Although a pilot study suggested achievable recruitment of 10

patients per week, recruitment rates were slow. This was
despite maximum effort and means that full recruitment was
projected to take 5 years. Sustainability of the trial over this
period and justification of future medical staff resources
would be difficult.

2. Anecdotal feedback from clinicians that the SDNB was
effective had led many to adopt this technique as their
normal practice, adding to recruitment difficulties.

Figure 1 Single injection
subcutaneous digital nerve block
technique. (A) Landmark. Identify the
proximal skin crease on the volar aspect
of the injured finger. (B) After cleaning
the skin, use one hand to gently pinch
the soft tissues of the finger just distal to
the skin crease. (C) Insert the needle
(25G) just beneath the skin at the
midpoint of the skin crease. Inject
2e3 millilitres of warmed 0.5%
bupivacaine into the soft tissues.
(D) Massage the anaesthetic into the
soft tissues.
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Digital anaesthesia: one injection or two?
Beverley Cannon,1 Louisa Chan,2 Joanna S Rowlinson,3 Matthew Baker,4

Mike Clancy5

ABSTRACT
Background Digital nerve blocks (DNB) are performed
frequently in the Emergency Department (ED). The aim of
this study was to establish whether single injection
subcutaneous digital nerve block (SDNB) is as effective
as the traditional (two injection) digital nerve block
(TDNB) for digital anaesthesia.
Method Single blinded, prospective, randomised-
controlled multicentre trial within Hampshire EDs.
Patients $16 years attending the ED with fingertip
injuries/infections (distal to the distal-interphalangeal
joint) requiring a DNB were randomised to SDNB/TDNB
groups. Outcome measures were: primary ‑ successful
anaesthesia; secondary ‑ patient distress, clinician
satisfaction (CS), complications.
Results 76 patients were randomised. (37 received
SDNB). At 5 min, more patients in the SDNB group (28/
37, 76%) were adequately anaesthetised than in the
TDNB group, (22/34, 65%). At 10 min, 33/37 (89%) of the
SDNB group compared to 28/34 (82%) of the TDNB group
were adequately anaesthetised. The mean (SD) of self-
reported distress scores for the SDNB group were lower
than those reported for the TDNB group, whereas the
mean (SD) of CS scores for SDNB were higher than those
reported for TDNB. Neither group reported complications
from anaesthesia.
Conclusions SDNB is as effective as TDNB. Outcome
measures favoured SDNB, but only CS scores achieved
statistical significance. Trial recruitment is much slower
than anticipated. However, clinical practice has
demonstrated that SDNB works and practice is already
changing within the Hampshire region, with some
departments adopting SDNB as standard practice.
Therefore, the results are being presented now to allow
clinicians to make an informed choice. Our results may
also contribute to future metanalyses.

BACKGROUND
Digit injuries and infections are common Emer-
gency Department (ED) presentations. Digital
nerve blocks (DNB) are performed frequently in the
ED, enabling analgesia and appropriate treatment
(exploration, suturing and debridement of wounds,
incision and drainage of abscesses and nail removal
with nail bed repair).
The traditional (two injection) digital nerve

block (TDNB) is the method most commonly
used.1 The technique requires two separate injec-
tions of local anaesthetic (LA) around the four
digital nerves at the base of the finger, resulting in
rapid onset of anaesthesia. Two other techniques for
DNB are described in the literature (transthecal and
subcutaneous), each requiring only one LA injection
at the finger base. The transthecal method2 involves

LA injection into the flexor tendon sheath on the
palmar aspect of the hand at the level of the skin
crease at the base of the finger. The subcutaneous
(SDNB) method involves a single subcutaneous
injection to the volar aspect of the base of the digit.3

The transthecal method is technically more
difficult to teach medical staff,4 causes trauma to
the flexor tendon sheath and is more painful to
administer than the other methods.5 6 Randomised
controlled trials have shown SDNB to be as effective
as the transthecal DNB in terms of effectiveness,
distribution, onset and duration of anaesthesia.5 7

In randomised controlled trials (RCTs) with
healthy volunteers the SDNB, TDNB and the
transthecal methods have similar pain scores, but
patients preferred SDNB. Time to onset of anaes-
thesia with SDNBs was similar to time to onset
using the transthecal method, but shorter than
using the TDNB6 8 A recent small paediatric case
series of SDNB at the A1 pulley proved to be
effective.9

SDNB remains to be compared with TDNB in
a RCT in injured patients. This is the first RCT
looking specifically at the equivalence of the two
methods to achieve anaesthesia of an injured digit
and potentially has a wide impact on the current
practice of emergency physicians.

METHOD
A multicentred, prospective, randomised controlled
trial within the EDs of Queen Alexandra (large
district general hospital, DGH), Southampton
General (large teaching hospital) and Haslar (nurse-
led walk-in centre) Hospitals, Hampshire, UK,
commenced in November 2007 following ethics
committee approval. Patients aged 16 or over were
eligible for recruitment when presenting with
fingertip injuries/infections (at or distal to the
distal-interphalangeal joint, DIPJ) requiring digit
LA. Exclusion criteria were as follows: signs of
digital nerve injury proximal to DIPJ, presence of
another painful distracting injury, multiple finger
injuries requiring blocks, psychotic mental illness,
under the influence of drugs/alcohol, unable to
consent, peripheral neuropathy, vasculopathy,
English not primary language, injuries to dorsum of
digit proximal to proximal-interphalangeal joint
(PIPJ). (SDNB misses dorsal branches of the digital
nerve, so, in order to ensure consistent comparison,
this study looked only at distal injuries.) Eligible
patients were approached, informed of the study,
provided with a written information sheet and
invited to participate.
Following recruitment date of attendance, sex,

age, hospital number, nature of presenting finger
injury and trial number were recorded on a data
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achieve statistical significance were undoubtedly because of the
small sample size so far.

Normal practice had been to use lignocaine for DNB in some
centres prior to the trial. RCTs have recommended bupivacaine
for DNB;10 0.5% bupivacaine was easily available and stored in
warmers. Nurse practitioners used patient group directives or
bupivacaine was prescribed for use by a doctor.

Recruitment rates were significantly lower than anticipated.
Possible explanations include: injuries specifically to the DIPJ
and beyond were not so frequent, government target time
pressures within the EDs may have prevented staff from
enrolling patients, the inner cities contain several populations
who had to be excluded due to language barriers (as they could
not provide informed consent) and patients may have presented
to other local walk-in centres not participating in the trial. The
strict eligibility and training of clinicians who could participate
in the trial will have lessened bias but potentially may have led
to eligible patients not being recruited if those clinicians were
unavailable. Half of the department staff was trained to recruit
patients.

The rate of successful DNB observed in the present trial (86%)
was lower than reported previously (95%). Clinical skills should
not have influenced this, as only experienced and fully trained
clinicians were eligible to perform the DNB.

Patients self-selected to participate in the study. Although
well matched trial arms, it is possible that this group may not be
comparable when extrapolating results to the general popula-
tion. However, experience of local EDs who have adopted the
SDNB as their preferred DNB technique suggests that this is
unlikely to be the case.

A larger proportion of the present patient population were
men. A large Norwegian study of 7459 occupational injuries
found that fingers were the injured body part with the highest

difference in injury rates between men and women. This may be
due to more risk-taking behaviour in men and also men are
generally employed in the more risky jobs.13 Although children
were excluded from this study, the SDNB has the benefit of
a single injection. Extrapolating the present results to the
paediatric population would support the conclusion of a recent
small paediatric case series that this is a useful technique in the
younger age groups.9

CONCLUSIONS
This study demonstrates that SDNB is as effective as TDNB. All
outcome measures favoured SDNB, but only CS scores achieved
statistical significance. Due to the small number of patients no
comments can be made on safety, but no adverse events were
reported. A decision has been made to report results now as
recruitment has stalled, and the authors want to share the
results, which could contribute to future metanalyses.
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, Abstract—Background: The closure of lacerations in
thin-skinned patients often presents a challenge to emer-
gency physicians; skin contracture and inflamed, edematous
wounds prevent easy opposition of wound edges, thereby
preventing simple closure. Objective: To present a simple
closure technique using a combination of Steri-Strips!
(3 M, St. Paul, MN) and sutures to facilitate closure of
wounds. Discussion: With this technique, the wound edges
are opposed and held in place by the application of Steri-
Strips, through which sutures are placed and tied. The
Steri-Strip prevents the suture from cutting through
the skin while the tied suture removes the tension of the
Steri-Strip on the epidermis, thereby preventing shearing.
Conclusion: This is a simple and quick technique applicable
to all parts of the body in patients with thin or poor quality
skin, helping to alleviate the complications often encoun-
tered with either method used in isolation, and thereby
reducing possible further morbidity. " 2011 Elsevier Inc.

, Keywords—Steri-strip; pre-tibial; laceration

INTRODUCTION

The management of pre-tibial skin lacerations in elderly
patients, who often have co-morbidities, is a challenging
problem for emergency physicians. It is important to
close the wound, prevent infection, and ultimately avoid

the need for skin grafting, which has its own associated
morbidity, and potential further hospital stay.

After initial woundmanagement andminimal debride-
ment of skin edges, the natural contraction of the thin skin
coupled with local soft tissue swelling canmake the oppo-
sition of the skin edges difficult. In thin-skinned individ-
uals, wound closure is further complicated by the suture
cutting through the tissue. Likewise, Steri-Strips! (3 M,
St. Paul, MN) alone often are not strong enough and,

Figure 1. Drawing representing the suture-steri-strip tech-
nique applied (suture, steri-strip, and wound edges are
labeled). The dotted line represents the suture passing
through the underlying soft tissues.
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with increased wound tension, can place traction on the
skin surface, resulting in blistering of the skin as the
epidermis is sheared off.

DISCUSSION

A synergistic technique to overcome this problem is the
use of Steri-Strips and suture together (Figure 1). After
debridement of the wound edges, a Steri-Strip is used to
approximate the skin edges. The Steri-Strip is applied
perpendicular to the wound edges. A suture is then in-
serted through the Steri-Strip on one side of the wound,
exiting through the same Steri-Strip on the other side of
the wound and subsequently tied (Figure 2). Utilization
of this technique ensures that the suture removes the
tension between the Steri-Strip and the skin surface,
thereby eliminating the shearing force on the epidermis,
and the Steri-Strip serves to prevent the suture from
cutting through the thin skin. The wounds then can be
monitored in a ‘‘soft tissue/dressings’’ clinic, with su-
tures removed after a period of time as outlined by
the operating physician or surgeon. Steri-Strips can be
left to come off on their own. A search of the English
language literature did not reveal prior publications
describing this same technique.

CONCLUSION

The use of this technique not only helps to alleviate the
complications often encountered with either the Steri-
Strip or suture method used in isolation, it also reduces
further morbidity. The application of this technique is
versatile in that it can be applied to many parts of the
body and can be used in patients who have thin or poor
quality skin.

Figure 2. Lacerationondorsumofhanddemonstratingsuture-
steri-strip technique (sutures and steri-strip are labeled).
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the skin while the tied suture removes the tension of the
Steri-Strip on the epidermis, thereby preventing shearing.
Conclusion: This is a simple and quick technique applicable
to all parts of the body in patients with thin or poor quality
skin, helping to alleviate the complications often encoun-
tered with either method used in isolation, and thereby
reducing possible further morbidity. " 2011 Elsevier Inc.

, Keywords—Steri-strip; pre-tibial; laceration

INTRODUCTION

The management of pre-tibial skin lacerations in elderly
patients, who often have co-morbidities, is a challenging
problem for emergency physicians. It is important to
close the wound, prevent infection, and ultimately avoid

the need for skin grafting, which has its own associated
morbidity, and potential further hospital stay.

After initial woundmanagement andminimal debride-
ment of skin edges, the natural contraction of the thin skin
coupled with local soft tissue swelling canmake the oppo-
sition of the skin edges difficult. In thin-skinned individ-
uals, wound closure is further complicated by the suture
cutting through the tissue. Likewise, Steri-Strips! (3 M,
St. Paul, MN) alone often are not strong enough and,

Figure 1. Drawing representing the suture-steri-strip tech-
nique applied (suture, steri-strip, and wound edges are
labeled). The dotted line represents the suture passing
through the underlying soft tissues.

RECEIVED: 16 August 2008; FINAL SUBMISSION RECEIVED: 23 February 2010;
ACCEPTED: 23 May 2010
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Modified hair apposition technique as the primary closure
method for scalp lacerations☆
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Abstract
Objective: The aim of this study is to report the usability of our modified hair apposition technique
(modHAT) in repairing scalp lacerations.
Methods: Data were collected prospectively over a 36-month period regarding our routine repair of
scalp lacerations: those in areas with hair 1 cm or longer were repaired with our modHAT technique
(10-15 hairs bundled and twisted with clamps) using cyanoacrylate glue, whereas wounds in areas with
hair less than 1 cm long, with irregular wound edges, or which continued to bleed after pressure, were
repaired with sutures or staples. Two days later, a wound check was performed. At least 30 days later, all
patients were contacted again by telephone to assess satisfaction with care, preference regarding the
method of repair in the future, and occurrence of any complication, infection, or need for additional
health care.
Results: One hundred two consecutive patients (ages 2-92 years) with scalp lacerations (mean length,
24 mm; range, 4-100 mm) presented for care. Wound closure was accomplished with the modHAT
technique in 66%. Sutures were used in 32% and staples in 2% because of baldness/short hair in 6% and
continued bleeding after pressure in 28%. Satisfaction in both hair apposition technique and suture
groups was high, and no patient sought further health care.
Conclusion: Most scalp lacerations can be repaired with the modHAT technique primarily. Care should
be taken to apply the glue to the twist of hair only and avoid excess glue running onto the scalp or into
the wound. Wider use of this inexpensive, quick technique should be encouraged.
© 2009 Elsevier Inc. All rights reserved.

1. Introduction

Lacerations are one of the most common reasons patients
seek emergency medical care, and most of these are located
on the head or neck [1]. Most lacerations require primary
closure to avoid infection and achieve a functional and
aesthetically pleasing scar. From the patient's point of view,
the technique should be rapid, painless, inexpensive, have a

☆ Presented in part as an oral presentation at the 4th European
Emergency Medicine Congress, held in Heraklion, Crete on October 7,
2006: “Primary Use of the Hair Apposition Technique for Scalp Laceration
Repair” (Karaduman S, Yuruktumen A, Guryay M, Bengi F, Fowler J).

⁎ Corresponding author. Tel.: +90 532 3455586; fax: +90 232 3981181.
E-mail address: johnfowlermd@gmail.com (J.R. Fowler).
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Study objective: We evaluate a new technique of treating scalp lacerations, the
hair apposition technique (HAT). After standard cleaning procedures, hair on both
sides of a laceration is apposed with a single twist. This is then held with tissue
adhesives. HAT was compared with standard suturing in a multicenter, randomized,
prospective trial.

Methods: All linear lacerations of the scalp less than 10 cm long were included.
Severely contaminated wounds, actively bleeding wounds, patients with hair strand
length less than 3 cm, and hemodynamically unstable patients were excluded.
Patients were randomized to receive either HAT or standard suturing, and the time to
complete the wound repair was measured. All wounds were evaluated 7 days later in
a nonblinded manner for satisfactory wound healing, scarring, and complications.

Results: There were 96 and 93 patients in the study and control groups, respectively.
Wound healing trended toward being judged more satisfactory in the HAT group than
standard suturing (100% versus 95.7%; P=.057; effect size 4.3%; 95% confidence inter-
val 0.1% to 8.5%). Patients who underwent HAT had less scarring (6.3% versus 20.4%;
P=.005), fewer overall complications (7.3% versus 21.5%; P=.005), significantly lower
pain scores (median 2 versus 4; P<.001), and shorter procedure times (median 5 ver-
sus 15 minutes; P<.001). There was a trend toward less wound breakdown in the HAT
group (0% versus 4.3%; P=.057). When patients were asked whether they were will-
ing to have HAT performed in the future, 84% responded yes, 1% responded no, and
15% were unsure.

Conclusion: HAT is equally acceptable and perhaps superior to standard suturing
for closing suitable scalp lacerations. Advantages include fewer complications, a
shorter procedure time, less pain, no need for shaving or removal of stitches, similar
or superior wound healing, and high patient acceptance. HAT has become our tech-
nique of choice for suitable scalp lacerations.
[Ong Eng Hock M, Ooi SBS, Saw SM, Lim SH. A randomized controlled trial comparing the hair apposition
technique with tissue glue to standard suturing in scalp lacerations (HAT study). Ann Emerg Med. July
2002;40:19-26.]

A Randomized Controlled Trial Comparing

the Hair Apposition Technique With Tissue

Glue to Standard Suturing in Scalp Lacerations

(HAT Study)
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Cost-Effectiveness of Hair Apposition Technique Compared
With Standard Suturing in Scalp Lacerations
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Study objective: We have previously described a prospective, randomized, multicenter, clinical trial
comparing the hair apposition technique, a new technique of treating scalp lacerations with tissue
adhesives, with standard suturing. We found the hair apposition technique to be a better technique for
closing suitable scalp lacerations. In this study, we aim to compare the cost-effectiveness of the hair
apposition technique and standard suturing.

Methods: All costs related to each method were calculated, including equipment and staff time. On the
basis of the previous randomized controlled trial, differential costs caused by complications were also
calculated. The incremental effectiveness of the hair apposition technique was assessed in terms of
complications avoided. Expected values of costs and outcomes were obtained through Monte Carlo
simulation.

Results: The hair apposition technique was dominant over standard suturing in that it was more
effective and resulted in a cost savings of US$28.50 (95% confidence interval US$16.30 to
US$43.40) per patient compared with standard suturing because of reduced equipment needs, shorter
medical staff time required, no need for another visit to remove sutures, and lower complication rates.
The probability of the hair apposition technique being both cost saving and more effective was 98.9%.

Conclusion: The hair apposition technique is more cost-effective compared with standard suturing and
could lead to large cost savings, given the common occurrence of scalp lacerations in most health
systems. [Ann Emerg Med. 2005;46:237-242.]

0196-0644/$-see front matter
Copyright ª 2005 by the American College of Emergency Physicians.
doi:10.1016/j.annemergmed.2004.11.022

INTRODUCTION
Background

In the United States, more than 12 million traumatic
wounds are treated in emergency departments (EDs) every year;
many of these are traumatic lacerations of the scalp.1

Traditional treatment of scalp lacerations has been wound
cleansing and suturing. Hock et al2 previously described a new
technique for closing scalp lacerations using apposition of hair
with tissue adhesives, known as the hair apposition technique.
In a prospective, randomized, multicenter, clinical trial
comparing the hair apposition technique with standard
suturing, we found the hair apposition technique to be a better
technique for closing suitable scalp lacerations. Advantages
included fewer complications, a shorter procedure time, less
pain, no need for shaving or removal of stitches, satisfactory
wound healing, and high patient acceptance.2-5

For the hair apposition technique, a scalp laceration is closed
by bringing together the hair on both sides of the wound with
a single twist. No actual knot is made. This is then secured with
tissue glue (Figure 1). No removal of stitches is required. The
hair apposition technique is probably not suitable for severely
contaminated wounds, actively bleeding (arterial) wounds with
blood flow not stopping after pressure is applied for at least
5 minutes, and patients with scalp hair less than 3 cm long.2

The use of tissue adhesives in wound care has been well
documented.6-12 Osmond et al13 found tissue adhesives to result
in significant cost savings compared with suturing in facial
lacerations. The cost of patient follow-up (physician fee and
parental lost wages) was the major reason for the cost difference.

Because scalp lacerations are such a common presenting
condition, any cost savings are likely to have a large impact
on health care costs. In this study, we aim to compare the

Volume 46, no. 3 : September 2005 Annals of Emergency Medicine 237
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Abstract
Objectives: The hair apposition technique (HAT) is a new method of closing scalp lacerations in which
hairs on either side of the wound are twisted together and secured with a tissue adhesive. We aimed to
compare the effectiveness, complications, and benefits of HAT performed by nurses or doctors in a
randomized, prospective trial.
Methods: We conducted the study in the ED from November 2002 to February 2005. Subjects were
randomized to receive HAT either by doctors or nurses. All wounds were evaluated 7 days later.
The outcomes wound infection, wound healing, bleeding, and overall complications were measured,
setting ±5% in the differences of the outcomes between the doctors and nurses as equivalence.
Results: There were 88 and 76 patients in the doctor and nurse groups, respectively. There were no
significant differences in all short-term outcomes between the doctors and nurses except for length
of the procedure. The doctors had a shorter mean duration of procedure than the nurses (9.0 ± 5.6 vs
12.8 ± 7.5 minutes, P = .001).
Conclusion: The HAT can be safely performed by trained nurses with equivalent outcomes as doctors.
© 2008 Elsevier Inc. All rights reserved.

1. Introduction

The hair apposition technique (HAT) is a relatively new
technique for closing certain scalp lacerations in which hairs
on either side of the wound are twisted together and secured
with a tissue adhesive. It has been shown to be equally
acceptable as compared to the standard toilet and suture. In
the United States, more than 12 million traumatic wounds are
treated in EDs every year, many of these being traumatic
lacerations of the scalp [1]. The HAT combines using a
person's own hair to close a wound with the use of tissue

This paper was presented at (1) Singapore General Hospital 15th Annual
Scientific Meeting, 21-22 April 2006; (2) Society for Emergency Medicine
in Singapore 8th Annual Scientific Meeting, 19-20 January 2007; (3) 4th
Asian Conference on Emergency Medicine in Kuala Lumpur, Malaysia, 23-
25 March 2007.

☆ Source of support: We acknowledge the support of the Department of
Clinical Research, Singapore General Hospital (SGH) (DCR/P15/2003) in
providing the research grant.
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Drenare un ascesso peritonsillare 
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Il laccio digitale 
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Pout pourri sugli occhi 



Irrigare e colorare 





Sollevare una palpebra edematosa 





Applicazione indolore 





Irrigazione continua 







Il distacco di retina 
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Ottimizzare l’identificazione di una lesione 













Lo pneumotorace nel paziente supino 



Naturalmente se il vostro ecografo è rotto! 
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Identificare con certezza  
una emogasanalisi venosa 





Ripetere il prelievo: 
questa volta sicuramente venoso 
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EVIDENCE-BASED DIAGNOSTICS

Evidence-based Diagnostics: Adult
Septic Arthritis

Christopher R. Carpenter, MD, MS, Jeremiah D. Schuur, MD, MHS, Worth W. Everett, MD,
and Jesse M. Pines, MD, MBA, MSCE

Abstract
Background: Acutely swollen or painful joints are common complaints in the emergency department
(ED). Septic arthritis in adults is a challenging diagnosis, but prompt differentiation of a bacterial
etiology is crucial to minimize morbidity and mortality.

Objectives: The objective was to perform a systematic review describing the diagnostic characteristics
of history, physical examination, and bedside laboratory tests for nongonococcal septic arthritis. A
secondary objective was to quantify test and treatment thresholds using derived estimates of sensitivity
and specificity, as well as best-evidence diagnostic and treatment risks and anticipated benefits from
appropriate therapy.

Methods: Two electronic search engines (PUBMED and EMBASE) were used in conjunction with a
selected bibliography and scientific abstract hand search. Inclusion criteria included adult trials of
patients presenting with monoarticular complaints if they reported sufficient detail to reconstruct partial
or complete 2 · 2 contingency tables for experimental diagnostic test characteristics using an acceptable
criterion standard. Evidence was rated by two investigators using the Quality Assessment Tool for Diag-
nostic Accuracy Studies (QUADAS). When more than one similarly designed trial existed for a diagnos-
tic test, meta-analysis was conducted using a random effects model. Interval likelihood ratios (LRs) were
computed when possible. To illustrate one method to quantify theoretical points in the probability of
disease whereby clinicians might cease testing altogether and either withhold treatment (test threshold)
or initiate definitive therapy in lieu of further diagnostics (treatment threshold), an interactive spread-
sheet was designed and sample calculations were provided based on research estimates of diagnostic
accuracy, diagnostic risk, and therapeutic risk ⁄ benefits.

Results: The prevalence of nongonococcal septic arthritis in ED patients with a single acutely painful
joint is approximately 27% (95% confidence interval [CI] = 17% to 38%). With the exception of joint
surgery (positive likelihood ratio [+LR] = 6.9) or skin infection overlying a prosthetic joint (+LR = 15.0),
history, physical examination, and serum tests do not significantly alter posttest probability. Serum
inflammatory markers such as white blood cell (WBC) counts, erythrocyte sedimentation rate (ESR), and
C-reactive protein (CRP) are not useful acutely. The interval LR for synovial white blood cell (sWBC)
counts of 0 · 109–25 · 109 ⁄ L was 0.33; for 25 · 109–50 · 109 ⁄ L, 1.06; for 50 · 109–100 · 109 ⁄ L, 3.59; and
exceeding 100 · 109 ⁄ L, infinity. Synovial lactate may be useful to rule in or rule out the diagnosis of
septic arthritis with a +LR ranging from 2.4 to infinity, and negative likelihood ratio (–LR) ranging
from 0 to 0.46. Rapid polymerase chain reaction (PCR) of synovial fluid may identify the causative organ-
ism within 3 hours. Based on 56% sensitivity and 90% specificity for sWBC counts of >50 · 109 ⁄ L in
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(I2 = 27%) with a summary estimate of 91% for specific-
ity. Trampuz et al.49 demonstrated that prosthetic knee
septic arthritis produce lower sWBC counts than native
joint infections.

There were four trials reporting sWBC counts with
sufficient detail and homogeneous patient populations
to compute interval LRs.9,25,38,45 The interval LR was
0.33 for the range 0–25 · 109 ⁄ L, 1.06 for the range
25 · 109–50 · 109 ⁄ L, and 3.59 for the range 50 · 109–
100 · 109 ⁄ L.

Synovial polymorphonuclear cells greater than 90%
does not significantly increase or decrease the probabil-
ity of septic arthritis (Table 5). Seven trials assessed the
sensitivity of synovial Gram stains to diagnose septic
arthritis, with point estimates ranging from 29% to
65%.35,36,41,43,48,54,61 No trials have assessed the specific-
ity of synovial Gram stains.

Synovial glucose and protein levels do not signifi-
cantly increase or decrease the posttest probability of
septic arthritis (Table 5). Söderquist et al.9 defined an
abnormal synovial glucose as less than 1.5 mmol ⁄ L, or
greater than 2.5 mmol ⁄ L discrepancy with a concurrent
serum glucose specimen, whereas Schmerling et al.25

used the definition of synovial glucose less than
4 mmol ⁄ L. Based on a single trial, a synovial lactate
dehydrogenase (LDH) of <250 U ⁄ L may be sufficient to
exclude the diagnosis of septic arthritis.25

Four trials using varying techniques and cutoff val-
ues have demonstrated excellent diagnostic accuracy
for synovial lactate. Brook et al.,37 Mossman et al.,39

and Riordan et al.41 used liquid chromatography to
assess lactate levels. Each demonstrated high +LRs for
synovial lactate levels above 10 mmol ⁄ L with reason-
able –LRs (Table 5). Gratacós et al.46 used spectropho-

tometry to assess D-lactate isomers that are only
produced by certain bacterial species and demon-
strated +LR and –LR of 21 and 0.16, respectively,
although their population did not include any gonor-
rhea or Gram-negative cases. Wiener et al.57 used sin-
gle-voxel 1H magnetic resonance spectroscopy to
measure synovial lactate concentrations in vitro with
moderate correlation.

Yang et al.58 used polymerase chain reaction (PCR)
pathogen-specific probes and Gram stains for 36 rele-
vant organisms to assess synovial fluid from a cohort of
patients including ED patients. This uniprobe demon-
strated a +LR 31.7 (95% CI = 14.3 to 45.3) and a –LR
0.05 (95% CI = 0.009 to 0.189) and was able to provide
organism-specific results within 3 hours.

Test–Treatment Threshold Estimates
The management options for septic arthritis are needle,
arthroscopic, or open drainage of the affected joint, in
addition to 8 to 10 weeks of antibiotics.21 One recent
systematic review of therapy for septic arthritis failed
to identify any high-quality data to favor conservative
or surgical management.16 One prospective multicenter
report conducted over 2 years identified an 11% mor-
tality in treated septic arthritis patients at a median of
39 days after admission.7 Lacking any randomized con-
trolled trials of 10 weeks of antibiotics in septic arthritis
patients, the literature for chronic osteomyelitis was
reviewed because it incorporates similar antimicrobials
for an equal length of time and a closely related pathol-
ogy. Antibiotic therapy for osteomyelitis is associated
with moderate or severe adverse events in 4.8% of oral
antibiotic patients and 15.5% of parenteral antibiotic
patients.62

Table 5
Other Synovial Tests

Synovial Marker Sensitivity, % Specificity, % +LR –LR

Synovial PMNs > 90%
Schmerling 199025 59 83 3.4 0.49
Kortekangas 199245 54 60 1.4 0.76
Gratacós 199546 70 73 2.6 0.41
Summary estimate 60 (51–68) 78 (75–80) 2.7 (2.1–3.5) 0.51 (0.39–0.65)

Synovial glucose
Schmerling 199025 56 85 3.7 0.52
Söderquist 19989 64 85 4.2 0.43

Synovial protein > 30 g ⁄ L
Schmerling 199025 50 47 0.94 1.1

Synovial LDH > 250 U ⁄ L
Schmerling 199025 100 51 2.0 0

Synovial LDH > 600 U ⁄ L
Schmerling 199025 60 68 1.9 0.59

Synovial lactate
Brook 197837

>5.6 mmol ⁄ L 67 72 2.4 0.46
>11 mmol ⁄ L 55 100 Infinity 0.45

Mossman 198139

>10 mmol ⁄ L 86 100 Infinity 0.14 (0.14–0.31)
Riordan 198241

>12 mmol ⁄ L 100 95 19 0 (0–0.16)
Gratacós 199546

>0.05 mmol ⁄ L 85 96 21 0.16

LDH = lactate dehydrogenase; +LR = positive likelihood ratio; –LR = negative likelihood ratio; PMN = polymorphonuclear
leukocytes.
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Treatment�of�Paraphimosis:�Tricks�to�Reduce�glans�edema

• Pretreatment improves�success�of�manual�reduction

– “Penis�Torture”
• Elastic�bandage�wrap�
• Ice�glove
• Puncture�method

– 26�gauge�needle�punctures�through�foreskin�(up�to�20!)
• Aspiration�method

– 20�gauge�needle�parallel�to�urethra:�aspirate�~10cc�of�blood

– “Penis�Cake”
• Osmotic�method

– Granulated�sugar�spread�over�glans�for�2�hours
– Swab�soaked�in�50cc�of�50%�dextrose

Treatment�of�Paraphimosis:�“The�Final�Frontier”

• Vertical�Incision/�Dorsal�Slit
– Incise�constricting�band�of�foreskin
– 1Ͳ2cm�longitudinal�incision�at�12o’clock�position

– Frees�constricting�ring�allowing�manual�reduction

– Repair�using�4Ͳ0�nylon�suturesp g y

“What�came�in�Can’t get�out”:�Priapism
• Persistent,�painful�erection�
– Engorged�corpora�cavernosa

• Disturbance�in�normal�penile�detumescence

– Arterial�highͲflow�priapism
• Rupture�of�a�cavernous�artery
U l d fl i l• Unregulated�flow�into�lacunar�spaces

• Less�swollen,�less�painful
– LowͲflow�priapism

• Full/unremitting�corpreal�venoͲocclusion

• True�urologic�emergency

• Erectile�dysfunction
• Penile�necrosis
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Incarcerated rectal prolapse is a potential surgical emergency. We 
report a case in which a simple but effective technique involving 
the desiccating effect of granulated sugar (sucrose) was used to 
aid the manual reduction of prolapsed but viable rectal tissue, 

[Coburn WM Ill, Russell MA, Hofstetter WL: Sucrose as an aid to 
manual reduction of incarcerated rectal prolapse. Ann Emerg Mud 
September 1997;30:347-349.] 

INTRODUCTION 
Rectal prolapse is sometimes associated with incarceration 
and ischemia requiring emergency bowel resection. Every 
attempt should be made to manually reduce persistently 
prolapsed but viable rectum to avoid complications such 
as strangulation, ulceration, bleeding, and perforation. 1 

The development of progressive edema may make 
attempts at manual reduction difficult or unsuccessful. We 
report a case of incarcerated rectal prolapse in which a simple 
but effective technique, never before reported in the emer- 
gency medicine literature, was used. The technique involved 
the application of granulated table sugar (sucrose) to the 
mucosal surface of the prolapsed segment, resulting in a 
dramatic decrease in bowel edema that facilitated manual 
reduction. 

CASE REPORT 
A 32-year-old man presented to our ED with the complaint 
of rectal pain of 1 day's duration, moderate at the time of 
presentation. He gave a history of chronic constipation and 
painful defecation and noted that after straining at stool ear- 
lier in the day he had noted a large tissue mass in the rectal 
area. He said a similar event had occurred approximately 1 
year earlier, at which time he had manually reduced a much 
smaller mass but had sought no medical attention. The 
patient denied trauma, anal intercourse, or insertion of a 
foreign body. The patient's medical history was otherwise 

SEPTEMBER 1997 30:3 ANNALS OF EMERGENCY MEDICINE 3 4 7 

Ann Emerg Med, 1997 

Ramanujam PS, Venkatesh KS. Management of 
acute incarcerated rectal prolapse.  
Dis Colon Rectum. Dec 1992;35(12):1154-6. 
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NEBULIZED NALOXONE GENTLY AND EFFECTIVELY REVERSES
METHADONE INTOXICATION
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e Abstract—A 46-year-old woman presented to the Emer-
gency Department with lethargy and respiratory depres-
sion after ingesting methadone. Initial oxygen saturation of
61% on room air did not improve with supplemental oxy-
genation. As venous access was initially unobtainable, nal-
oxone was administered by nebulizer. Within 5 min oxygen
saturation was 100% and mental status was normal. The
patient did not develop severe withdrawal symptoms. Nal-
oxone hydrochloride has been administered by various
routes to treat opioid toxicity. Our report describes the
successful use of nebulized naloxone for methadone
toxicity. © 2003 Elsevier Science Inc.

e Keywords—narcotic; methadone; poisoning; naloxone;
nebulizer

INTRODUCTION

Naloxone hydrochloride (Narcan!) is a widely used an-
tidote for the reversal of opioid toxicity. It has been
successfully administered by intravenous (i.v.), intra-
muscular (i.m.), subcutaneous (s.c.), sublingual, intralin-
gual, endotracheal, and nasal routes (1). We describe the
successful use of nebulized naloxone in a patient with
methadone intoxication. A review of the literature and
further considerations regarding naloxone administration
by nebulizer for narcotic toxicity are also discussed

CASE REPORT

A 46-year-old woman in a methadone maintenance pro-
gram developed respiratory depression and lethargy
shortly after ingesting an unknown quantity of metha-
done. The methadone clinic confirmed the patient’s daily
methadone dose of 75 mg. She was dispensed a 7-day
supply (525 mg) of methadone at the start of each week
due to her physical disability. Additional medical history
included human immunodeficiency virus (HIV) and
chronic obstructive pulmonary disease requiring 2–3 L
supplemental oxygen by nasal cannula. On arrival in the
Emergency Department (ED), heart rate was 76 beats/
min, blood pressure 122/66 mm Hg, respiratory rate 12
breaths/min, and pulse oximetry on 3 L nasal cannula
was 61%. Physical examination was remarkable for a
pale, lethargic woman with shallow respirations. Pupils
were 3 mm and sluggishly reactive to light bilaterally.
Lung auscultation revealed clear lung fields but minimal
air movement. Heart sounds were normal, and neuro-
logic examination revealed no focal deficits. Oxygen
with 100% non-rebreather face mask failed to improve
the patient’s oxygenation or clinical status. As opiate
intoxication was evident, narcosis reversal with naloxone
was attempted. Because i.v. access was initially unob-
tainable due to venous scarring, 2 mg naloxone mixed
with 3 cc normal saline was administered via nebulizer
face mask while i.v. access was sought and preparations
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L’ autoprotezione 



Come trattare la 
Toxic Sock Syndrome? 





L’ origine dell’ odore  
sta nell’ acido isovalerico… 
… ed un acido si combatte  

per tamponamento 
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Continuare a scoprire trucchi… 



…e magari aggiungerne qualcuno, 
partecipare a discussioni, 
ricevere gli highlights dai congressi più 
importanti, conoscere esperienze e risultati 
prima della pubblicazione, restare in 
contatto con veri esperti, ecc… 







@fabiodeiaco 



Caffè pagato  
a chi me ne passa uno nuovo 



Arrivederci… 


