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after MLD (p=0.0295). This initial study
demonstrates that MLD may promote an
improvement of lymph circulation and work 
in an adjunctive role for reduction of
postoperative swelling and pain following
removal of impacted third molars.
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Wisdom tooth removal is a commonly
undertaken procedure which is necessary
when the jaws are not large enough to
accommodate the wisdom teeth or the
wisdom teeth are lying in a poor position (1).
Removal of third molars can vary greatly in
difficulty, some being very straightforward,
others being difficult and requiring surgical
intervention. Following the procedure,
patients develop pain and swelling associated
with the surgical sites, and this is variable
from person to person without apparent
reason. The extent and difficulty of operation
are also variables (2), and there have been
some attempts to predict pain and swelling
based on preoperative conditions (3). 

Postoperative edema and pain can be
alleviated via a wide variety of local and
systemic treatments. Local cooling with 
ice-packs is the most common postoperative
care to minimize swelling, although no
evidence supports its usage (4). Non-steroid
anti-inflammatory drugs have been shown 

ABSTRACT

The removal of wisdom teeth is often
associated with severe postoperative edema
and pain, and operation on the third molar
can cause local inflammation that impairs
lymph transport. The objective of the study
was to assess the efficacy of manual lymph
drainage (MLD) in reducing swelling following
bilateral wisdom tooth removal. Ten
consecutive patients with bilateral impacted
wisdom teeth that required surgical removal
were enrolled in the study. Each patient 
was postoperatively treated with MLD (after
Vodder’s method) on one side of the neck
region with the untreated contralateral side 
as a control. Swelling was evaluated using a
tape-measure placed in contact with the 
skin. The six landmarks of measurement
included tragus-lip junction, tragus-pogonion,
mandibular angle-external corner of eye,
mandibular angle-ala nasi, mandibular angle-
lip junction, and mandibular angle-median
point of chin. Subjective assessment of MLD
was conducted with self-evaluation using a
visual analogue bar scale (VAS, range 0-100
mm). Of the 6 linear measurements, 4 lines 
(2, 4, 5, 6) showed a significant reduction 
of swelling on the side of MLD compared to
the untreated side. Mean score of VAS of
pretreatment condition was 35.5 ± 20.60 mm
that decreased to 22 ± 19.32 mm measured
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to efficiently reduce pain and inflammation 
(5-9) while application of antibiotics
(prophylaxis or treatment) provides a reliable
infection control (6). Removal of wisdom
teeth and other oral surgery procedures may
cause rapidly evolving, severe edema and
sometimes hardly bearable pain as the
consequence of post-traumatic inflammation
(3). Any kind of surgical intervention can
play a role as a dynamic factor in the
development of local lymphatic insufficiency
causing lymphatic vessels to be temporarily
unable to cope with excessive amount of
lymph. This aspect of inflammation raised
the need for a method that would enhance
lymphatic transport capacity. Manual lymph
drainage (MLD) is a gentle massage technique
that improves lymph flow, microcirculation
and tissue oxygenation, and reduces edema
and pain (10). It is applicable to any area of
the body and various forms of edema
including head and neck swelling. In this
region, encephalopathy with lymph stasis,
cervical post-traumatic lymphedema, post-
traumatic increased intracranial pressure,
and surgery-associated swelling are all
candidates for MLD (10). So far, evidence
proving its efficacy has not been published.
The aim of this study was to investigate
whether the application of MLD in the case
of third molar extraction can efficiently
diminish postoperative pain and swelling.
One of the greatest obstacles for a precise,
reliable and objective demonstration of the
characteristics of a drug or a technique is the
difficulty in volume-reduction assessment.
Although numerous methods have been tried,
some have been shown to lack sensitivity, 
and others are laborious and not applicable
from the operative standard point (11-14). 
A new objective method using linear
measurements has recently been published 
to allow precise detection and monitoring 
of changes in facial swelling (15).

PATIENTS AND METHODS

Ten consecutive patients with bilateral

impacted wisdom teeth that required surgical
removal entered the study. All third molar
teeth were partially or completely covered 
by mucosa and cortical bone. All patients had
the right and left sided wisdom teeth in the
same position so the planned surgical proce-
dure was the same on both sides. Patients
signed a written informed consent approved
by the Ethical Committee of the University 
of Szeged. Exclusion criteria included facial
or neck inflammatory skin diseases, carotis
sinus hyperaesthesia, hyperthyroidism, and
patients who rejected unilateral MLD as a
part of post-operative treatment. Position of
impacted teeth was visualized with X-ray
examination. Patients were not given pre-
operative antibiotic treatment. Male/female
ratio was 7/3 and the mean age was 21 years
(14-27 years). Each patient underwent
bilateral removal of the third molar teeth.
The same surgeon performed the procedures
on the left and the right side. Three patients
had both upper and lower, while 7 had only
lower wisdom tooth removal. Briefly, surgical
intervention occurred as follows (16). All
operations were performed under general
anaesthesia. Mucoperiosteal flap was
reflected from the mesial corner of the first
molar distally to the retromolar region. Bone
was removed with a water-cooled round 
burr. In four patients, both lower teeth were
sectioned with fissure bur. The socket was
irrigated with sterile physiological salt
solution. A 4-0 resorbable suture was used to
close the wound. One suture was placed
interdentally between the first and second
molars, and two stitches were used to close
the distal part of incision. No penicillin or
diclofenac allergy was reported, therefore
patients received 375 mg oral amoxicillin/
clavulanic acid three times daily for 5 days
and 50 mg oral diclofenac three times daily
for three days. 

Each patient was treated unilaterally in
the neck region using Vodder’s method as
described elsewhere (10). The side of MLD
was decided by randomization. Each patient
served as his own control, hence the untreated
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Measurement of Anatomic Landmarks of the Face Prior to Operation, Postoperatively Before and after 

the Full Course of MLD. Results are Displayed as Mean Data±SD

Day 1 Difference
Day 0 (Prior to (Surgical Day 6 (End of Pre- Post-
oral surgery) intervention) physiotherapy) Treatment p

Line 1 (cm) Treated 9.39±0.59 10±1.06 9.56±0.71 0.44±0.72 n.s.

(tragus-lip junction) Untreated 9.53±0.66 9.59±0.48 9.33±0.46 0.26±0.37

Line 2 (cm) Treated 9.92±0.80 10.83±1.10 10.17±0.87 0.66±0.41 0.049

(tragus-pogonion) Untreated 9.64±1.15 10.38±0.53 10.09±0.45 0.29±0.52

Line 3 (cm) Treated 8.1±0.60 9.01±1.01 8.21±0.57 0.80±0.85 0.054

(mandibular angle-eye Untreated 8.02±0.86 8.69±0.83 8.31±0.64 0.38±0.49

external corner)

Line 4 (cm) Treated 10.43±0.59 11.23±0.96 10.58±0.89 0.65±0.56 0.049

(mandibular angle- Untreated 10.37±1.25 10.79±1.29 10.64±0.89 0.15±0.92

ala nasi)

Line 5 (cm) Treated 10.70±0.69 11.33±0.64 10.58±0.91 0.42±0.34 0.029

(mandibular angle-lip Untreated 10.68±0.73 11.15±0.90 11.06±0.76 0.09±0.36

junction)

Line 6 (cm) Treated 14.50±0.80 15.31±0.94 14.57±0.81 0.74±0.50 0.016

(mandibular angle Untreated 14.64±1.81 14.96±1.26 14.85±1.20 0.11±0.58

median point of chin)
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side was appropriate for comparison. 30-min
MLD was carried out once daily in the first,
second and third postoperative day. Evalua-
tion of the therapy was scheduled to the 
sixth postoperative day, when sutures were
completely removed. 

Swelling was evaluated with the objective
method using a tape-measure graduated in
millimeters, placed in contact with the skin.
The six landmarks of measurement were as
follows: tragus-lip junction, tragus-pogonion,
mandibular angle-external corner of eye,
mandibular angle-ala nasi, mandibular angle-
lip junction, mandibular angle-median point
of chin. The previously described method of
measurement was accomplished prior to
operation, on the first and sixth postoperative
day. Subjective assessment of MLD based on
change in pain and general discomfort was
assessed with self-evaluation using a 100-mm-
length bar for the representation of visual
analogue scale (VAS) on the first and sixth
postoperative day. 0 reflected a painless state,
and 100 corresponded to intense, unbearable
pain (15). 

Statistical Analysis

Distances at preoperative, onset stage
were not considered. The change between
postsurgical conditions was calculated at 
each side. A one-tailed paired t-test was used
to examine whether the mean change at the
MLD-treated side was significantly greater
than the change at the control side. 

RESULTS 

The self-assessment of pain using VAS
for pretreatment condition was 35.5 ± 20.60
mm which decreased to 22 ± 19.32 mm
measured after the full-course of MLD
(p=0.029). This finding reflected a significantly
improved quality of life within the study
group (patients 6, 8 and 9 demonstrated no
difference before and after MLD). The Table
shows the alteration of distances between the
examined anatomic sites. Of the 6 linear

measurements, two landmarks failed to
demonstrate a significant reduction of
swelling on the side of MLD compared to
untreated, control side (line 1 and just not
significant line 3). All other lines (2, 4, 5, 6)
demonstrated a significant difference.

DISCUSSION

Previous studies have shown that the use
of corticosteroids, non-steroidal antiinflam-
matory drugs, and antibiotics after wisdom-
tooth removal may contribute to decreased
swelling and pain, and some of these methods
could exert a synergistic effect. Emerging
cases of drug-allergy and drug-associated side
effects are focusing more attention on alter-
native methods (17). In a preliminary study,
local cryotherapy after third molar extraction
seemed to lower severe consequences such as
swelling and pain. Despite the fact that ice-
packs are widely used for inflammation- and
trauma-related edema reduction, no strong
evidence supports their application. 

It is well-known that operation and
traumatic injuries alter lymph circulation
causing local edema usually by inflammation
promoting a dynamic insufficiency compo-
nent of lymphedema. Mechanical causes can
also occur when transport capacity is affected
from complete or incomplete blockade of
lymph vessels. MLD patterned after Vodder
has been indicated for the head and neck
region in the case of neoplastic or cancer
treatment-related lymphedemas, and we 
have also shown the beneficial effect of MLD
in the “trapdoor phenomenon” of facial
subcutaneous pedicle flaps (18). MLD is
thought to increase transport capacity of
lymph vessels by raising the lymphangio-
motor activity and stimulating lymph nodes
to further improve lymph transport.

The availability of a value to quantify
swelling in an objective and repeatable
fashion has long been a goal of research,
especially in dentistry or oral surgery in 
order to evaluate the efficacy of a drug and 
to obtain data for comparison studies. The
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simplest methods, which entail having the
patient or physician compile VAS, are highly
influenced by the subjective nature of visual
evaluation. Although numerous methods
have been devised to provide objective
measurement of facial swelling, some are
imprecise, and others more complex, expen-
sive, and difficult to standardize (11-14). 
The present study used the method of linear
measurement originally tested in facial
abscesses to more precisely quantify the
changes in facial volume (15). This method
provided a series of data points utilizing
defined landmarks.

This study using reproducible facial
measurements and a VAS pain scale has
demonstrated that a significant reduction in
facial swelling and pain can be obtained using
MLD after removal of impacted third molars.
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