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Closed reduction of zygomatic arch fractures using a 
Tubbs-Logan mitral valve dilator

Abstract

Objective: To present technical details and experiences 
regarding the use of a Tubbs-Logan mitral valve dilator 
for the closed reduction of zygomatic arch fractures.

Method: Over a period of about three years, closed re-
duction was indicated and performed in 22 patients with 
a zygomatic arch fracture. In all patients, depressed frac-
ture segments were reduced using a Tubbs-Logan mitral 
valve dilator via the Gillies’ temporal approach.

Results: The majority of the injuries were due to motor 
vehicle collisions (n=8, 36.4%). The zygomatic arch frac-
ture was isolated in 12 patients (54.5%). However, it was 
a component of a zygomatic complex fracture in 10 pa-
tients (45.5%). Of those, rigid internal fixation of the 
zygomatic body was performed in 8 and the zygomatic 
body was only closely reduced by a bone hook in 2 pa-

tients. Repair of a concomitant orbital floor fracture was 
performed in 2, a mandibular angle fracture in 1 and a 
frontal sinus fracture in 1 patient. The reduction status 
of the zygomatic arch was excellent in 12 (54.5%), good 
in 8 (36.4%) and fair in 2 patients (9.1%). During the fol-
low-ups, no functional or cosmetic sequelae regarding 
repaired fractures of the zygomatic arch, zygomatic body 
or other facial bones were recorded.

Conclusion: We suggest that the Tubbs-Logan mitral 
valve dilator is a safe and effective alternative in terms 
of closed reduction of zygomatic arch fractures, 
whether they are isolated or not. We think that further 
ergonomic modifications would be beneficial to 
improve the positioning of the instrument in restricted 
areas observed due to severe depression of the 
zygomatic arch.

Keywords: Maxillofacial injuries, facial injuries, 
zygomatic arch, closed fracture reduction.
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Introduction
Zygomatic arch fractures are usually encountered as a 
result of a direct trauma to the malar region and are pres-
ent in 11% to 15% of individuals with other concomitant 
fractures of the facial bones.[1] As well as other parts of the 
zygomatic bone, a high incidence of zygomatic arch frac-
tures seems related to the prominent and vulnerable posi-
tion of the malar complex within the facial skeleton.[2]

It is essential to repair a displaced zygomatic arch via an 
open or closed approach to align midfacial width and pro-
jection and to improve impaired mouth movements due to 
possible impingement of the fracture segments on the cor-
onoid process. Whether open or closed management will 
be performed primarily depends upon the extent of the in-
jury and whether or not the fracture is severely comminut-
ed.[3] Fortunately, the majority of zygomatic arch fractures 
are able to be closely reduced.[4-7]

We herein intend to present the use of a cardiovascular 
surgery instrument, the Tubbs-Logan mitral valve dilator, 
for the closed management of zygomatic arch fractures. It 
enables anatomical reduction of the fracture segments in 
an efficient and gradually controlled manner, and thereby 
we believe that it provides proper bone healing and biome-
chanical stability.

Materials and Methods
Between December 2015 and May 2018, 22 patients with 
a displaced zygomatic arch fracture, in which definitive di-
agnosis was confirmed radiologically and closed reduction 
was indicated, were enrolled in the study. The presence of 
a multifragmented zygomatic arch that could not be sta-
bilized by closed reduction was regarded as an indication 
for an open approach or splinting; however, except for two 
cases with multifragmented zygomatic arch, closed reduc-
tion alone has resulted in successful treatment in all cases. 
Local ethics committee approval was obtained, and all pa-
tients gave written informed consent before the surgery.

Surgical technique
All surgical procedures were performed under general 
anesthesia. According to the Gillies’ temporal approach, 
a temporal scalp incision with a 10-mm length was per-
formed, and a subcutaneous dissection was carried down to 
the deep temporalis fascia. A fascial incision was then per-
formed to expose the temporalis muscle, and the subfascial 
plane was dissected down to the depressed zygomatic arch. 
The Tubbs-Logan mitral valve dilator was inserted into 

the dissected subfascial plane and advanced in depth just 
to the fracture segments. With proper positioning of the 
instrument, a gradual and constant force was applied to 
expand its tip, and the fragments were mobilized until 
acceptable reduction was achieved under direct 
visualization and non-dominant hand palpation of the 
fracture site (Figure 1). 

Results
There were 5 female and 17 male patients with a mean age 
of 39.36±11.76 years (range, 18-67 years). The major 
cause of the injuries was motor vehicle collisions (n=8, 
36.4%) followed by assaults (n=7, 31.8%), falls (n=3, 
13.6%), sports-related injuries (n=3, 13.6%) and work 
injuries (n=1, 4.5%).

According to the classification system described by 
Zingg et al [8] 12 patients (54.5%) had a type A1, 9 
(40.9%) had a type B, and 1 (4.5%) had a type C zygomatic 
fracture. Furthermore, regardless of whether the 
zygomatic arch fracture was a component of a zygomatic 
complex fracture or not, 6 patients (27.3%) had a type I-
B-V, 5 (22.7%) had a type II-A, 4 (18.2%) had a type II-
B-D, 3 (13.6%) had a type I-B-D, 3 (13.6%) had a type 
I-A and 1 (4.5%) had a type II-B-R fracture according to 
the zygomatic arch frac-ture classification system 
proposed by Ozyazgan et al.[6] 

The zygomatic arch fractures were all unilateral 
(left-sided=9, right-sided=13), and were isolated in 12 pa-
tients (54.5%). However, in 10 patients (45.5%), they were 
a component of zygomatic complex fracture. Of those, 8 
underwent rigid internal fixation of the zygomatic body 
fracture and 2 with a Zingg et al [8] type B fracture un-
derwent closed reduction by percutaneous usage of a bone 
hook. In these patients, rigid internal fixation of the zygo-
matic body fractures was not required due to sufficiently 
stabilized fracture segments.

Repair of a concomitant orbital floor fracture with po-
rous polyethylene was performed in 2, a mandibular angle 
fracture in 1 and a frontal sinus fracture in 1 patient. In 
2 patients with multifragmented zygomatic arch fracture, 
internal stabilization was achieved by subfascial insertion 
of a Foley’s catheter for a period of 1 week. The reduction 
status of the zygomatic arch was excellent in 12 (54.5%), 
good in 8 (36.4%), and fair in 2 patients (9.1%) according 
to physical and radiological examinations.[3] Poor reduc-
tion was not observed. For at least 6 months of follow-up 
(mean:15.72± 6.51, range 6-31 months), no functional or 
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cosmetic sequelae regarding repaired fractures of the zy-
gomatic arch, zygomatic body or other facial bones were 
recorded. Detailed characteristics of the patients are listed 
in Table 1, and pre- and post-operative computed tomog-
raphy (CT) scans of two representative cases are presented 
in Figures 2 and 3.

Discussion
In clinical practice, the closed reduction of zygomatic arch 
fractures is frequently performed using specially designed 
and standardized instruments, such as Rowe’s or Gillies’ 
malar elevators. Furthermore, the use of various instru-
ments such as Foley’s catheter,[9,10] epistaxis balloon cathe-
ter,[11] clamps,[12,13] screws,[14] wire sutures,[15] bone hooks,[7] 

etc., have been previously described for this purpose.
In this paper, we present the use of a Tubbs-Logan mi-

tral valve dilator for the closed reduction of zygomatic arch 
fractures. The instrument came into use in the 1950s to 
relieve rheumatic mitral valve stenosis. However, it lost its 
popularity over time as mitral valve replacement surgery 
replaced mitral valvulotomy.[16,17] The instrument does not 
require experience to use during zygomatic arch reduction 
and enables fast employment of the surgical procedure 
with ease. Its tip has a broad shape and a 5-mm width when 
it is closed. By pushing the handle, the tip expands up to 
41-mm. Due to the small size of the tip, a smaller skin in-
cision than the classical Gillies’ approach is quite enough
for comfortable use of the instrument. In addition, it has
a shaft length of 166-mm (Figure 1), which is sufficient to
reach the zygomatic arch from the temporal incision. Since
the opening of the instrument can be adjusted in a gradu-
ally controlled manner, it avoids overcorrection of the zy-
gomatic arch. Furthermore, the instrument has sufficient
strength to elevate a depressed zygomatic arch, and thus
there is no need to apply an outward force, which increases
the risk of injury to the temporal bone, especially as during
the use of Rowe’s malar elevator. We did not experience,
however, that the instrument can also be used intra-orally
via the Keen approach.

We encountered a technical limitation using the 
Tubbs-Logan mitral valve dilator during our surgical prac-
tice, especially in patients with Ozyazgan et al [6] type I-B-V 
fractures: if the width of the dissected cleavage medial to 

the depressed zygomatic arch is less than the closed width 
of the instrument’s tip (<5-mm), its insertion is quite a 
challenge. In such a situation, the instrument should ini-
tially be inserted medial to the relatively wider anterior or 
posterior part of the V-shaped fracture. By elevating one of 
these parts, the cleavage is widened and allows the surgeon 
to advance the instrument for proper correction of the en-
tire zygomatic arch.

Conclusion
Instead of using standardized elevators, we managed zy-
gomatic arch fractures of 22 patients using a Tubbs-Lo-
gan mitral valve dilator, which is no longer widely used in 
modern cardiovascular surgery. In our opinion, this instru-
ment is a safe and effective alternative in the management 
of zygomatic arch fractures with satisfactory cosmetic and 
functional outcomes, whether the fracture is isolated or 
not. Further ergonomic modifications would be beneficial 
to improve the positioning of the instrument in restricted 
areas observed due to severe depression of the zygomatic 
arch.
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Figure 1. The width of the Tubbs-Logan mitral valve dilator’s tip 
A. closed (5-mm) B. opened (41-mm) C. 161-mm shaft of the
instrument. D. Insertion of the dilator and E. mobilized and reduced
fracture segments by expanding the tip of the instrument.

Figure 2. A. Pre-operative B. Early post-operative axial CT scans of 
Patient 11 with a Zingg et al [8] type A1 and Ozyazgan et al [6] type I-B-V 
fracture.

Figure 3. Pre-operative (upper row) and post-operative 3rd month 3D-CT scans (lower row) 
of Patient 17 with a Zingg et al [8]  type A1 and Ozyazgan et al [6] type I-B-V fracture.

Mitral valve dilator-aided arch reduction
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Table 1. Demographic and clinical data of the patients.

# Gender Age Etiology
Zing et al  

classification [8]

Ozyazgan et al 
classification [6]

ORIF of 
zygomatic 
body 
fracture

Closed reduction 
of zygomatic 
body fracture

Internal 
splinting 

Concomitant 
fractures of 
the other 
facial bones

Reduction  
status

1 Male 20 MVC C II-B-D + - + Orbital
floor fracture

Good

2 Female 55 Assault A1 I-B-V - - - - Excellent

3 Male 39 Fall A1 1-A - - - - Excellent

4 Male 43
Sports- 
related 
injury

A1 I-B-V - - - - Excellent

5 Female 36 MVC B II-B-R + - -
Frontal sinus 
anterior wall 
fracture

Good

6 Male 42 Assault B II-A + - - - Good

7 Male 35
Sports- 
related 
injury

A1 I-B-V - - - - Excellent

8 Male 18 MVC B II-B-D - + - - Excellent

9 Female 45 MVC B II-B-D + - - - Good

10 Male 35 Assault A1 I-B-D - - - - Excellent

11 Male 36 Assault A1 I-B-V - - - - Excellent

12 Male 42 MVC A1 I-B-V - - - - Excellent

13 Male 30
Work 
injury

B II-A + - - - Good

14 Male 38 Assault B II-A - + -
Mandibular 
angle fracture

Good

15 Male 44 Assault A1 I-A - - - - Excellent

16 Male 25 MVC A1 I-B-D - - + - Fair

17 Male 59 Assault A1 I-B-V - - - - Excellent

18 Female 26 MVC B II-B-D + - -
Orbital floor 
fracture

Excellent

19 Male 44 Fall B II-A + - - - Good

20 Female 41 Fall A1 I-A - - - - Excellent

21 Male 67 MVC B II-A + - - - Fair

22 Male 46
Sports- 
related 
injury

A1 I-B-D - - - - Good

MVC: Motor vehicle collision
ORIF: Open reduction and internal fixation
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