Article published online: 2022-04-03

L)

Check for
updates

Archives of Plastic Surgery

Retromandibular reduction of medially dislocated
condylar process fractures

Gyu Hyeong Lee, Dong Hee Kang, Sang Ah Oh

Department of Plastic and Reconstructive Surgery, Dankook University College of Medicine, Cheonan, Korea

Condylar process fractures account for one-third of all mandibular fractures, Correspondence: Dong Hee Kang
and the distal fragment is prone to dislocate to the medial side due to the pulling of the g:ss:;;zz;:z F;'jrst:: a’;"ankook
lateral pterygoid muscle. Retromandibular approaches are commonly used, but the University Hospital%r;/;}kook
intraoperative view becomes limited in medially dislocated fractures. This study summarized a University College of Medicine,
series of cases of retromandibular reduction for medially dislocated condylar process fractures 201 Manghyang-ro, Dongnam-gu,
and described our supplementary procedure to realign the dislocated condylar process. %eir:‘zn_ﬂ j;gbﬁ;i

Nine patients with medially dislocated condylar process fractures underwent Fax: +82-41-554-6477
surgical correction from January 2012 to December 2016. In 6 of them, it was possible to E-mail: dhkcool@daum.net,
realign the fractures with a conventional retromandibular approach, but for 3 cases of severe ~ dnkcool@naver.com
dislocation to the middle cranial fossa, a supplementary transoral procedure was carried out.

The angle difference between the ramus and condyle, ramus height, and maximal mouth
opening (MMO) were evaluated.

All 9 cases were restored to the proper anatomical alignment without any major
complications, and postoperative images revealed successful union. The angle difference was
8.94°1 4.11° preoperatively, and 0.99+0.49° at the 6-month follow-up. The pretreatment
ramus height difference was 6.12+ 6.09 mm, and the postoperative difference was 0.18+0.10
mm. These changes after surgery were statistically significant. The MMO before surgery was
11.44£3.0 mm, and the postoperative MMO was 37.2+2.9 mm, reflecting a significant
increase after reduction.

Retromandibular reduction is a useful method in medially dislocated condylar
process fractures, and additional transoral assistance should be considered to realign condylar

processes that severely dislocate to the middle cranial fossa. This article was presented at the 2017
Korean Cleft Palate-Craniofacial
Association Symposium on March
Mandibular condyle / Mandibular fractures [ Surgical incision 18-19, 2017, in Seoul, Korea.
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(involving the condylar neck), or subcondylar (involving the
low condyle) depending on the height of the fracture. These
The condylar region is the most commonly fractured location fractures are also classified by the direction of displacement as
of the mandible, accounting for 25%-35% of all mandibular medial or lateral [3], and the distal fragments of condylar pro-
fractures [1,2] and condylar process fractures may be classified cess fractures are prone to be displaced to the medial side due to

as intracapsular (involving the condylar head), extracapsular the pulling of the lateral pterygoid muscle. In such cases, it is dif-
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A 52-year-old male patient with a condylar process fracture on the right side. (A) Preoperative coronal computed tomography shows the dis-
placed fracture with medial condylar subluxation. (B) The retromandibular approach offered a limited intraoperative view, and only the proximal
cross-section of the distal condylar fragments could be seen by the operator. (C) Preoperative 3-dimensional computed tomography view. (D)
Postoperative computed tomography demonstrating good anatomical repositioning of the condylar process.

ficult to obtain a good treatment result with conservative treat-
ment due to the persistent pulling of the lateral pterygoid.

Zide and Kent [4] stated that it was an absolute indication for
open reduction when the condylar head dislocated to the mid-
dle cranial fossa [S], and recent reviews showed that open re-
duction and internal fixation provided functional outcomes su-
perior to those achieved with conservative treatment in the
management of condylar process fractures [1,6]. The retroman-
dibular approach provides direct access to the condylar process
and a wider space for straightforward fracture management
[6,7]. However, if the distal condylar segment is displaced in-
ward to the middle cranial fossa, it is hidden behind the proxi-
mal segment and the intraoperative view becomes limited. The
surgeon can observe only the partial or proximal cross-sectional
area of distal condylar fragments through the retromandibular
approach (Fig. 1). Therefore, it is difficult to realign the medially
displaced condylar fragment, and a large skin incision and more
aggressive retraction of the soft tissue may be required to re-
trieve transversely rotated fracture segments. To overcome these
shortcomings, additional procedures are needed to realign the
distal condyle fragment for stable fixation.

In this study, we summarized a set of cases of retromandibular
reduction performed to treat medially dislocated condylar pro-
cess fractures, described our additional procedure to realign dis-
located condylar processes, and evaluated the functional results

and complications associated with this procedure.

Subjects

Seventy-four patients underwent surgical treatment for man-
dibular fractures from January 2012 to December 2016, in the
Department of Plastic Surgery. The patients provided written
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informed consent for the publication and the use of their medi-
cal records. Among the 74 patients, 19 were diagnosed with a
condylar process fracture. Ten of those patients had a laterally
displaced fracture, and they were excluded from this study. Nine
patients with medially dislocated condylar fractures were en-
rolled this study. They consisted of 7 males and 2 females. There
were 4 cases of condylar neck fracture and S cases of subcondy-
lar fracture. The mean age of the patients was 35.7 years, ranging
from 19 to 52 years. The diagnostic protocol included preopera-
tive and postoperative 3-dimensional facial computed tomogra-

phy (CT) scans and panoramic radiography.

Surgical techniques
Under general anesthesia, a local anesthetic comprising epi-
nephrine mixed with 2% lidocaine (1:100,000) was injected
posterior to the mandibular ramus. A 25-mm-long incision was
made posterior to the mandibular ramus, and the most proximal
point of the incision was just below the earlobe, which runs par-
allel down to the posterior border of the mandible. When the
platysma muscle was shown, blunt dissection was done with a
mosquito clip reaching the posterior border of the mandible.
This blunt dissection was made behind the parotid gland, which
permitted preservation of the integrity of the parotid gland and
its capsule. When the facial nerve branch was identified while
accessing the condylar process, it was protected with a retractor,
but nerve dissection was not performed to avoid nerve damage.
The use of a minimal incision with blunt dissection allowed
preservation of the facial nerve branches during the operation.
Upon exposure of the pterygomasseteric sling, an incision of the
periosteum was made along the posterior border. The masseter
was then stripped from the ramus and dissected superiorly
along the posterior border of the condylar process.

Among the 9 patients, 3 patients with severe medial disloca-
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(A) Dual approach including intraoral and retromandibular incisions. The proximal point of the incision is just below the ear lobe, and runs parallel
down to the posterior border of the mandible. (B) Additional support was performed with an elevator via the intraoral approach to retrieve the
medially displaced condylar process. (C) The intraoral approach facilitated countertraction against the pull of the lateral pterygoid muscle. (D) The
retromandibular incision provided direct visualization and straightforward management of the fractured segments. A 2-plate fixation technique
was carried out with a 2.0 mm dynamic compression plate and a 2.0 mm mini-adaptation plate to create a stable load on the condylar process.

tion of the condylar process underwent a supplementary tran-
soral procedure to reduce the dislocated condylar fragment. An
incision was made approximately S mm above the mucogingival
junction of the third upper molar, stretching 10 mm posteriorly.
Blunt dissection was carried out with a Gillies elevator until the
fractured fragment was reached, and the condylar process was
repositioned through the additional transoral approach by push-
ing the fractured segment outward with the elevator under the
view from retromandibular incision. The distal condylar frac-
ture segment was supported by an elevator during the fixation
of the fracture from the inside, which facilitated countertraction
against the pull of the lateral pterygoid muscle (Fig. 2). Inter-
dental gauze ball packing was used between the upper and lower
molar teeth to secure space for fracture restoration in the tem-
poromandibular joint, but no other instrument or traction was
used. When a condylar process fracture was combined with
other mandibular fractures, condylar process fixation was per-
formed as the top priority. A 2-plate fixation technique was car-
ried out with a 2.0 mm dynamic compression plate (Synthes,
West Chester, PA, USA) or a 2.0 mm mini-adaptation plate to
provide enough strength to withstand the functional load of the
condylar process. Reapproximation of the pterygoid masseteric
sling and repair of the subcutaneous and cutaneous layers were
performed after fracture reduction and plating. A small silastic
drain was inserted in the subcutaneous plane to prevent hema-
toma. Following fracture reduction, a short period of intermax-
illary fixation was applied with elastic rubber bands with inter-
maxillary screws for 2 to 5 days depending on the individual pa-
tient’s occlusal condition, and a limited range of early mouth
opening exercises were started after removing the intermaxillary

fixation.

Postoperative evaluation

Dental occlusion, maximal mouth opening (MMO), and com-
plications were included as postoperative clinical parameters.
Articulation and bone healing were evaluated with X-rays and
CT scans 6 months after surgical treatment. MMO was mea-
sured to assess the range of motion at the day before surgery and
after 6 months, and defined as the distance between the upper
and lower incisors when the patients opened their mouth as
wide as possible.

Panoramic radiography was taken before and 6 months after
surgery. The angle between the ramus and condylar head was
measured using panoramic radiography to evaluate the degree
of sagittal displacement of the fractured condyle. Preoperative
and postoperative ramus height were also measured and com-

pared in the panoramic view.

Statistical analysis

The Wilcoxon signed rank test was used for analysis of the de-
gree of displacement. The significance level was set at a P-value
<0.0S. All analyses were performed with IBM SPSS Statistics
for Windows ver. 20.0 (IBM Corp., Armonk, NY, USA).

Nine patients (7 male and 2 female) with medially dislocated
mandible condylar process fractures underwent surgical correc-
tion (Table 1). The mean age was 35.7 + 11.28 years (range, 19—
52 years) and there were S fractures on the left side and 4 on the
right side. The mean follow-up period was 12.7 + 10.07 months
(range, 6-36 months). All 9 cases of condylar process fracture
were reconstructed to the proper anatomical alignment, and fol-

low-up CT images revealed successful union without any major
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. Sex/Age . Condylar Assoc_iated Intraoral  IMF period Follow-up L
Patient no. Mechanism mandibular : Complications
(yr) process fracture assistance (day) (mo)
fractures
1 Male/35 Assault Left subcondyle Symphysis Yes 5 12
2 Female/20 Falling down  Right condylar neck  Left body No 4 36
3 Female/42 Falling down  Right condylar neck ~ No No 2 6
4 Male/32 MVA Right condylar neck  Left angle Yes ® 6
5 Male/19 MVA Left subcondyle Parasymphysis No 2 18
6 Male/31 MVA Left subcondyle No No 8 7
7 Male/43 MVA Left condylar neck Right angle No 4 18 Condylar head partial resorption
8 Male/52 MVA Right subcondyle Left body Yes 5 6
9 Male/47 Falling down  Left subcondyle Symphysis No 3 6
IMF, intermaxillary fixation; MVA, motor vehicle accident.
. Pretreatment Postoperative P-value
Variable - - anifi
Mean £ SD Median Mean + SD Median (significance)
Maximum mouth opening (mm) 11.44 £3.00 12 37.22+£2.99 37 <0.05
Ramus height difference (mm) 6.12 £6.09 4.21 0.18+0.10 017 <0.05
Condyle/ramus angle difference (°) 8.94 +4.11 8 0.99 £0.49 1 <0.05

SD, standard deviation.

complications such as malocclusion, temporomandibular joint
pain, or paralysis of the marginal mandibular branch. Partial
bone resorption in the condylar head was observed in 1 case of
condylar neck fracture, but no patients complained of any func-
tional problems.

The degree of displacement of the fractured condyle was as-
sessed by panoramic radiographs. The preoperative angle differ-
ence between the condyle and ramus was 8.94°+4.11°, and be-
came 0.99° +0.49° at the 6-month follow-up. There was a statis-
tically significant improvement after surgery. The pretreatment
ramus height difference was 6.12 + 6.09 mm, and the postopera-
tive difference was 0.18 +0.10 mm. The change in the height
difference was likewise statistically significant. The mean MMO
before surgery was 11.44+ 3.0 mm, and the postoperative
MMO was 37.2+2.9 mm, indicating that it improved signifi-
cantly greater after surgical reduction (Table 2).

The treatment of condylar process fractures remains controver-
sial among mandibular surgeons, and the conservative manage-
ment of condylar fractures was previously favored. However, if
the distal condylar fragment is displaced to the medial side, it is
difficult to obtain good results with conservative treatment due
to the persistent pulling of the lateral pterygoid muscle. Zide
and Kent [4] suggested that the absolute indications for open
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reduction should include displacement into the middle cranial
fossa, inadequate occlusal restoration by closed reduction, later-
al extracapsular displacement of the condyle, and a foreign body
at the fracture site. Therefore, it is preferred to perform open re-
duction when the distal condylar fragment is dislocated to me-
dial side [1,8,9].

Extraoral approaches, which are commonly used in treating
condylar process fractures, are subdivided into submandibular,
retromandibular, and preauricular approaches. The selection of
surgical approach varies depending on the height and position
of the fractured segment, but the only criterion for selecting the
approach is the distance between the incisions at the level of the
fracture. The retromandibular approach was initially presented
by Hinds and Girotti [10], and was modified by Koberg and
Momma [11]. This approach offers a shorter working distance
from the skin incision to the condylar process and permits di-
rect visualization and straightforward management of the frac-
tured segments. Because the entire ramus is easily visible from
behind, this technique is useful for procedures involving an area
extending from the condylar neck to the base of the ramus itself.
This approach is easy to perform and the incision length is lim-
ited to 25 mm, such that it leaves aesthetically pleasing scars
[1,11].

One of the disadvantages of the retromandibular approach is
that it is inadequate for accessing medially displaced condylar
process fractures. The superior and inferior head of the lateral
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A 31-year-old male patient with a condylar process fracture on the left side. (A) Preoperative 3-dimensional (3D) computed tomography (CT)
shows a displaced fracture with medial dislocation of the condylar fragment. (B) Postoperative 3D CT demonstrates good anatomical reposition-
ing of the condyle. (C) Preoperative coronal view. (D) Postoperative coronal CT shows that the fractured subcondyle was restored to the anatomic
position.

pterygoid inserts onto the neck of the condylar process and fi-
brous capsule of the temporomandibular joint, and the primary
function of lateral pterygoid muscle is to pull the head of the
condyle out of the mandibular fossa along the articular emi-
nence to protrude the mandible. Therefore, the distal fragment
dislocated from the glenoid fossa is prone to dislocate inside to
the middle cranial fossa, due to the pulling of the lateral ptery-
goid muscle. In this situation, the retromandibular approach of-
ters a limited intraoperative view, as only the partial or proximal
cross-section of the rotated condylar fragments can be observed
by the surgeon. This makes it difficult for surgeons to perform
successful bone realignment through small retromandibular ap-
proaches. Instruments such as a curved Freer elevator and Salz-
burg retractor can be used, but it is difficult to handle the float-
ing distal condylar fragment through the small incision. A large
skin incision and more aggressive retraction of the soft tissue are
required to realign transversely rotated fracture segments.

In this study, 9 patients were diagnosed with medially dislocat-
ed fractures in 19 condylar process fracture cases, and 3 of the
fractures were dislocated to the middle cranial fossa, with a se-
vere angle between the distal and proximal fracture segments.
The authors performed surgical reduction of medial dislocated
condylar process fractures in 9 patients and it was possible to re-
align the distal condylar fragments using the conventional retro-
mandibular approach in 6 of them. However, an additional tran-
soral procedure was needed in 3 cases with severe dislocation to
the middle cranial fossa. An intraoral incision, approximately 10
mm in length, was made medial to the coronoid process and fol-
lowed by blunt dissection with a Gillies elevator. The fractured
segments were pushed outward, counteracting the force of the
lateral pterygoid muscle and the transoral support was main-
tained during the plate fixation. Our results showed that medial-
ly dislocated condylar fractures were reconstructed successfully

with this transoral assistance, without any complications (Figs.
1, 3). Therefore, retromandibular condylar process fracture re-
duction is a useful method for treating condylar process frac-
tures, and the transoral assistance should be considered for the
realignment of condylar process fractures that have been severe-

ly dislocated into the middle cranial fossa.
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The patient provided written informed consent for the publica-

tion and the use of their images.
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