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A lveolar osteitis, also known as “dry socket,” is a 
painful condition following the extraction of a 
tooth.1-6 The etiology of alveolar osteitis is attrib-

uted to loss of the post-procedure blood clot.7-9 Purport-
ed explanations involve bacterial breakdown of the clot 
and endogenous fibrinolysis.9 Oral contraceptive use, 
smoking, surgical extractions, female gender, and pre-
procedure infection involving the tooth being extracted 
may also be considered as causative.10,11 

Mandibular post-extraction sockets in the posterior 
regions have demonstrated a higher incidence of dry 
socket, as compared to their maxillary counterparts.12-14 
Several studies have demonstrated a high incidence of 
this condition in cigarette smokers, which may be related 
to non-compliance of oral hygiene instructions (“do not 
smoke”), and an undesirable interaction of tobacco prod-
ucts with oral tissues, thus triggering a foreign body re-
action.14-16 Negative pressure while smoking may lead to 
mechanical dislodgment of the clot from the socket.17-21 
Several methods have been described for prevention of 
dry socket, but very few seem to have been widely ac-
cepted in dental practice. 

The aim of this case report is to discuss a novel, cost-

Abstract
Alveolar osteitis (AKA, “dry socket”) is a 

frustrating complication of exodontia, especially in 
the posterior mandible. We describe a novel 
technique for its possible prevention. The method 
involves administration of doxycycline dispersed in 
a local anesthetic solution, along with the use of a 
Gelfoam carrier. The senior author has used this 
technique as a routine element of care for several 
decades without complication.
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effective, and successful technique in the prevention of 
alveolar osteitis. We will describe topical administration 
of doxycycline, dissolved in a local anesthetic vehicle and 
incorporated into an absorbable gelatin sponge, as a scaf-
fold. The carrier and medicament are then placed into 
fresh post-extraction sockets, compressed and sutured. 

Preparation of the material 
A 7 mm x 7 mm absorbable gelatin sponge (Gelfoam) 

was used in all patients described in this report (Figure 
1). A capsule of doxycycline hydrochloride (100 mg) was 
placed into a small sterile petri dish (Figure 2). Approxi-
mately 3 ml of 1:100,000 xylocaine with (2% epinephrine) 
was used to dissolve the doxycycline into the Gelfoam, 
thus forming a slurry (Figures 3, 4). 

Case history 
A 44-year-old male patient presented to the periodon-

tology clinic at the School of Dental Medicine at Buffalo, 
N.Y. It was determined that his diagnosis was “aggressive 
periodontitis.” The treatment plan involved extraction of 
several teeth. The patient had been a heavy smoker for 
the last 37 years and currently smokes two packs a day. 
After several counseling episodes of smoking cessation, 
the patient finally reduced the number of cigarettes 
smoked to six a day (self-reported by the patient). The 
remainder of his medical history was non-contributory.

Procedure 
Written and oral informed consent was obtained from 

the patient for extraction of tooth #31. Vital signs were doc-
umented. A right inferior alveolar nerve block was admin-
istered using lidocaine 1:100,000 (2% epinephrine). The 
tooth was extracted using a forceps technique. A doxycy-
cline/local anesthetic soaked Gelfoam sponge was placed 
into the apical portion of the socket. A 3-0 chromic gut su-
ture was placed over the socket in a “figure of 8” pattern 
(Figure 7). Postoperative instructions were provided orally 



and in writing to the patient. Given the 
patient’s smoking history, we hypoth-
esized that postoperative dry socket 
was a likely occurrence.

Results 
The patient was contacted on the 

evening of surgery and the day after 
surgery to determine his postopera-

tive status. No pain or discomfort was 
reported. The patient mentioned that 
he was able to carry out his routine 

(Continued on Page 58)

Figures 1 – 8

Figure 1 — Gelfoam carrier . Figure 2 — Doxycycline hydrochloride . Figure 3 — 2% xylocaine 1:100,000 
local anesthetic .

Figure 4 — 2% xylocaine (1:100,000 
epinephrine) and doxycycline 
hydrochloride slurry .

Figure 5 — Extraction of tooth #31 .

Figure 6 — Gelfoam carrier in-situ .Figure 7 — Post-suture placement . Figure 8 — Seven-day follow-up shows 
primary closure achieved and healing .
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activities. The patient was also fol-
lowed up, in person, a week after the 
procedure. He self-reported that dur-
ing the time from extraction to the 
time of follow-up, he smoked approxi-
mately 10 cigarettes a day. The extrac-
tion site did not display any evidence 
of erythema or other inflammatory 
signs. There was almost a 70% approx-
imation of the buccal and lingual flap 
over the socket (Figure 8, Page 57).

Discussion 
Alveolar osteitis has long been the 

nemesis of dentists who extract 
teeth. A dry socket involves severe 
pain, malodor and possible trismus. 
It is often treated by standard meth-
ods, like irrigation, placement of an 
anodine dressing, and analgesics. 
However, oral analgesics alone may 
fail to alleviate the symptoms of dry 
socket, which can leave a patient in 
an agonizing state of pain and dys-
function.11,23,24 There is often frustra-
tion on the part of the patient, and 
dentist, during this difficult postop-
erative phase of healing. 

Several studies have demonstrated 
the association between cigarette 
smoking and an increased incidence 
of dry socket. And, smoking has been 
recognized as a dose-dependent risk 
factor.25 This mechanism may be the 
result of foreign body reaction from 
tobacco products.16 Post-extraction 
cigarette smoking may also mechani-
cally dislodge a blood clot from the 
socket. In addition, cigarette smoking 
reduces neo-vascularization.26 Smok-
ing also interferes with the activity of 
the leukocytes, which are a key par-
ticipant in wound healing.16,25,30 

Tetracycline is a broad-spectrum 
polyketide antibiotic that possesses 
bacteriostatic activity against almost 
all aerobic and anaerobic bacterial 
genera, both gram-positive and gram-
negative. Polyketides are complex or-
ganic products of living organisms 
that are often biologically active. 
Pseudomonas aeruginosa and Prote-
us species usually have intrinsic re-
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sistance to tetracyclines.31-33 Tetracy-
clines are also administered in the 
treatment of inflammatory diseases, 
such as acne vulgaris, rosacea, bul-
lous dermatoses, granulomatous dis-
eases, and livedo vasculitis.34,35 

The anti-inflammatory effect of tet-
racyclines, at low antibiotic concen-
trations, can reduce production of 
neutrophil chemo-attractants, such as 
peptide chemotactic factor and li-
pase.35,36 Tetracyclines also inhibit 
chemotactic activity of neutrophiles 
by chelating intracellular calcium and, 
thus, prevent the assembly of the mi-
crotubules. This action subsequently 
affects cell movement of leukocytes. 
Tetracyclines also inhibit matrix me-
talloproteins, protein kinase C (an en-
zyme related in signal transmission 
for inflammation) and granuloma for-
mation.38 This key attribute is likely 
the mechanism in prevention of dry 
socket occurrence. Doxycycline is a 
form of tetracycline that has been 
widely used in dentistry for co-man-
agement of periodontal conditions. 
Literature reports document use of 
tetracycline in the prevention of alveo-
lar osteitis in 1948, when tetracycline 
was used as a bacteriostatic agent in 
postoperative extraction sites.39

Many studies have employed the 
intra-alveolar use of antibiotics, ste-
roids and hemostatic agents in the 
prevention of dry socket.40-43 Howev-
er, no standard of care has been ad-
opted by our profession for post-ex-
traction prevention of dry socket. 
Tooth-related infections have been 
shown to predispose to the develop-
ment of alveolar osteitis.44 Bacteria 
that are commonly involved are An-
tinomies viscous, Streptococcus mu-

tans and Treponema denticola. These 
bacterial types are associated with 
delayed healing of extraction sites, 
high plasmin-like fibrinolytic activi-
ties and indirect activators of fibrino-
lysis.45 Doxycycline has a variable an-
timicrobial effect on the growth of 
these microorganisms. 

Systemic use of doxycycline has 
risks for the dental patient. Sensitiza-
tion to the drug can result from re-
peated administration.37 In addition, 
doxycycline has a product warning 
that it may cause esophageal ulcer-
ation. By contrast, topically adminis-
tered doxycycline is not likely to cause 
sensitization compared to systemic 
delivery. The advantage of our proce-
dure lies in the fact that the drug is be-
ing administered only once and not at 
repeated dosing intervals.46-50 The av-
erage cost of a single capsule of doxy-
cycline is low and economical for sin-
gle-dose administration. 

As for the incorporation of the local 
anesthetic with the vasoconstrictor 
epinephrine, a question involving the 
use of the vasoconstrictor leading to 
the malformation of blood clot might 
arise. Studies have suggested a higher 
incidence of dry sockets with the ad-
ministration of infiltration anesthesia, 
because the temporary ischemia leads 
to poor blood supply.51 However, the 
ischemia is relative, lasting only one 
to two hours. It is then followed by re-
active hyperemia, which makes it ir-
relevant in the disintegration of the 
blood clot. It is currently accepted 
that local ischemia due to a vasocon-
strictor in local anesthesia has no role 
in the development of alveolar oste-
itis.52 We use local anesthesia as a dilu-
ent, as it enables several hours of 
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The gelatin sponge (Gelfoam), an effective and econom-
ical clot stabilization material, is purified porcine skin 
gelatin. It helps to accommodate the doxycycline, which, 
without the sponge, would simply slough from the sock-
et.53-57 The major benefit of using this material is that it is 
completely absorbable and doesn’t need to be removed. It 
easily resorbs into the surrounding tissues. The material 
size is small enough for single patient use, and there is 
little waste of excess material. It is also easy to manipu-
late and conform to post-extraction sockets. Additionally, 
the Gelfoam sponge is relatively inexpensive, which 
makes the procedure economical for routine use. 

Future directions 
The limitations of this study are that it involves the 

extraction of a single tooth and just one experimental site 
with no control site. The study can be improved by using 
a large number of patients, with control and experimen-
tal sites, to test the ultimate scientific success of this 
method. Standard dosing of the slurry, with a fixed con-
centration of doxycycline/sponge, can also be tested to 
better define universal dosing. Currently we use one cap-
sule of doxycycline (100 mg) per two Gelfoam sponges. 
The senior author has employed this technique for more 
than 26 years in his oral and maxillofacial surgery prac-
tice, and with great success. 

As an example, more than 2,000 mandibular posterior 
teeth were extracted under the guidance of the senior au-
thor in the past three years. Alveolar osteitis is more com-
monly observed in the mandibular posterior regions 
among smokers and in females. Not a single case of alveo-
lar osteitis was observed in any patient. Many of these 
patients were indeed active smokers and female. While 
not a rigorous scientific observation, our simple finding of 
no dry socket cases lends weight to the successful use of 
our technique in a high-volume ambulatory dental setting. 

Conclusion 
Doxycycline/local anesthetic/Gelfoam sponge seems 

to be an effective technique in the prevention of dry sock-
ets. However, more strategically designed studies 
are required to warrant widespread use of this technique 
before it can be regarded as a standard of care. 

Queries about this article can be sent to Dr. Hatton at 
hatton@buffalo.edu.

Reprinted, with permission, from the New York State 
Dental Journal, Vol. 82, No. 1 (January 2016).
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2445. Three CE credits. Fulfills pain management require-
ment for renewal cycle.

Friday, Feb. 2, 2018: Night-out event. Where: Common 
Grill and Purple Rose Theater (subject to change). Spon-
sor: Washtenaw Dental Society. Contact: Barbara Kolling, 
734-761-2445. 

Monday, March 12, 2018: Systemic Effects of the Travel-
ing Oral Microbiome and Periodontal Treatment. Speaker: 
Wenche Borgnakke, DDS, MPH, PhD. Where: Weber’s Inn, 
Ann Arbor. Sponsor: Washtenaw Dental Society. Contact: 
Barbara Kolling, 734-761-2445. One CE credit. 
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