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INTRODUCTION 
Coronal scalp incisions have been widely used by 
neurosurgeons for various intracranial and extra 
cranial access and has been incorporated by       
maxillofacial surgeons in their repertoire of surgical 
approaches for accessing and treating upper mid 
face fractures. It was first described by Hartley and 
Kenyon in 1907,1 and two decades later was        
advocated by Sachs for bilateral frontal lobe        
exposure. Tessier and later Henderson and Jackson 
started using it for Lefort II and III Osteotomies and 
gained popularity among maxillofacial surgeons for 
widespread access to upper mid face trauma.2,3   
Coronal incision in the hair bearing scalp             
effectively hides the incision and allows wide and 
adequate exposure of the upper mid face including 
frontal, Nasal, Medial nasoorbitoethmoid (NOE), 
roof, lateral and medial wall of orbit, zygomatic 
body and zygomatic arch. This wide exposure     
provided by the coronal approach allows surgeons 
to adequately visualize and reduce complicate    
fractures of upper mid face in all three dimensions 
thus restoring the facial width, height and sagittal 
projection.4 Landmark Articles by Gruss et al     
regarding restoration of zygomatic arch continuity 

to establish facial projection established the role of 
coronal incision to expose the zygomatic arch for 
accurate reduction and fixation.5 Complications 
associated with this approach can be classified as 
early and delayed complications. Early            
complications include infection, hematoma and 
dehiscence.6,7 Delayed complications are            
neurosensory deficit in scalp and frontal region, 
facial nerve paresis of frontal branch leading to 
lagophthalmos and weakness of frontal muscle, 
wide scar in scalp and alopecia. Shepard et al8 and 
Abubakar et al9 reported that the common        
complications seen with coronal incision are     
neurosensory disturbance associated with           
supraorbital and supratrochlear nerves which      
always resolve over a prior of 3 months to two 
years. Modification of  Alkayat Bramley which 
suggests dissection through temporal fat pad       
below the superficial temporal fascia towards the 
zygomatic arch reduces the risk of facial nerve 
injury as the nerve is protected under two layers of 
tissue.10 Minimal use of bipolar cautery and     
continuous suture over a sponge on scalp margin 
has been advocated by Frodel and Marantette.11 
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(Figure 3). We used bipolar cautery to achieve ho-
meostasis and blunt dissection was done to reach 
the root of zygomatic arch in a subgaleal plane.  
Subperiosteal dissection 2 cm above the supraor-
bital rim was done and connected to a releasing 
incision through temporals fascia at the root of zy-
gomatic arch. both subperiosteal dissection plane 
were connected at the superior body of zygoma at 
lateral orbital wall (Figure 4 and 5).  

Similar subperiosteal dissection plane was          
followed upto the glabella to expose the NOE    
fractures. 3-0 Vicryl suture was used to suspend the 
periosteum of zygoma at a superior position and 
the incised tempralis fascia was also suspended at a 
superior posterior position. Scalp closure was done 
with 3-0 vicryl suture at subcutaneous level with 
two wide relaxation sutures passed at galeal level.  
Skin was closed with staplers in hair bearing area 
and 6-0 proline sutures in preauricular skin. Drain 
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Unsightly scar migration due to male pattern      
baldness should be accounted for by careful family 
history and modifications can be used to place the 
incision posteriorly or in frontal crease to avoid this 
complication.12 Many modifications like Zigzag,  
wave and pre trichial incision placement has been 
advised to visible scar in hair.13 In children the scar 
can be minimized by post auricular placement of 
lower limb of incision and posterior placement of 
hair incision to account for scar migration due to 
growth of the child.14  
 
METHODS 
The study was a single center prospective cohort 
study where patients with upper mid face fracture 
operated with coronal approach to the fractures 
were followed up to evaluate the complications    
associated with coronal approach. All the patients 
admitted and operated for upper mid face fractures 
through coronal incision were included from        
January 2016 to June 2019. Convenient non       
probability sampling of all patients fulfilling the 
inclusion criteria was done during the study period. 
Consecutive patients fulfilling the inclusion criteria 
were included in the study. Inclusion Criteria: All 
patient with upper mid face fractures (NOE         
fractures, Frontal bone anterior table fractures,     
Zygomatic arch comminuted fractures, Lefort III 
fractures, Multiple Zygomaticomaxillary complex 
(ZMC) fractures or a combination of these fractures 
operated by hemicoronal or bicoronal incisions for 
reduction and fixation of fractures. Exclusion      
Criteria: Patients operated for neurosurgical         
diagnosis along with facial fracture and patients that 
cannot complete followup for at least 6 months. 
Ethical approval for the study was obtained from the 
IRB. Written Consent was taken from included    
patients for data collection. The study was funded 
by department of Oral & Maxillofacial surgery,     
College of medical sciences teaching hospital,    
Bharatpur, Nepal and no additional cost were born 
by the patients. All cases were and performed by 
primary author and variables were assessed by two 
independent operators Inter examiner reliability was 
not assessed because both the operators and         
assessors were of similar experience and              
qualif ications and the data collected was not        
significantly diverse or heterogenous among both 
the operators. 
 
Surgical Technique 
Coronal incision (Hemicoronal and Bicoronal) was 
performed by primary author and fracture fixation 
was done using titanium plates and screws. No     
antibiotics were used preoperatively and patients 
head were not shaved routinely. We part the hair in 
small bundles with lignocaine jelly and rubber band 
to mark the scalp incision line (Figure 1 and 2). 
Scalp incision were modified according to the hair 
pattern in zigzag, wavy or pretrichial fashion 

Figure 1. Figure 2. 

Figure 3. 

Figure 4. Figure 5. 
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was not used and a compression bandage was used 
for 48 hours postoperatively after which it was    
removed. IV antibiotics and analgesics were used 
for 48 hours postoperatively, after which they were 
converted to oral. Patients were discharged after 5 
days of surgery and recalled for followup suture 
removal, evaluation and data collection.       
Preauricular suture were removed on 5th post      
operative day before discharge and scalp suture or 
staplers were removed on 10th post-operative day. 
 
Baseline data regarding age, sex and type of       
fracture was recorded. Fracture indications were 
classified as comminuted Isolated zygomatic arch 
fracture, Isolated NOE fracture, Zygomatico-
maxillary complex fracture and panfacial fracture. 
Outcome variables measured were divide into two 
categories. 
 
Early Complications of Hematoma, Infection and 
dehiscence. Delayed complications: Neurosensory 
disturbance, Facial nerve paresis, Visible scar in 
hair bearing scalp and Temporal hollowing.       
Clinical data of complications was filled in a Table 
form on 1 week, 1 month and 6 months after       
surgery. For the early complications variables,    
clinical assessment was done by 2 investigators. 
Hematoma was defined as blood collected in      
periorbital area seen as black eye. Infection was 
defined as increased WBC count above 10000/cc or 
frank pus discharge from suture site. Dehiscence 
was defined as failure of at least 2 consecutive    
sutures / staplers leading to opening in scalp layers. 
For the delayed complications, standard assessment 
methods were used. Neurosensory disturbances 
were assessed by neurosensory testing. Facial nerve 
paresis was assessed by House Brackman scale for 
facial nerve weakness. House Brackman scale15 is a 
time tested and reliable valid tool for assessment of 
regional facial nerve weakness. Alopecia scar was 
assessed with the Patient scar assessment question-
naire16 which is a reliable, valid and reproducible 
tool for assessment of linear scars. Temporal       
hollowing was assessed with clinical judgement by 
2 investigators though internal examiner reliability 
testing was not performed. Data was analyzed with 
SPSS software version 20. Descriptive analysis was 
done and frequencies were derived for age, sex, 
type of fracture and complications.  
 
RESULTS  
Total of 53 patients were operated for upper mid-
face fractures through coronal approach from      
January 2016 to June 2019 out of which 11 patients 
were lost to follow up and 42 patients were         
followed up for data collection upto six months as 
planned. The most likely reason for loss to follow 
up is there were patients who were from India or far 
districts of Nepal and had suffered road traffic    
accidents nearby Bharatpur thus were treated by our 

unit but couldn’t continue follow up because of 
poor transport infrastructure. Out of 42 patients 
who were followed up for study duration, 17 were 
female and 25 were male. The mean age of patients 
was 30, with range from 18 to 44 and standard     
deviation of 6.981. Isolated zygomatic arch fracture 
was most common indication with 14 cases         
followed by ZMC fractures with 12 cases, NOE 
fracture with 7 cases, Lefort III with 6 cases and 
Frontal bone fracture with 2 cases. One case was 
combined Zygomatic arch with neck of condyle 
fracture in which neck of candle was fixed through 
coronal approach with pre auricular extension. 15 
cases were operated through bicoronal approach 
and 27 cases were operated through hemicoronal 
approach. Early Complications:   Hematoma was 
not observed in any of our cases. Infection was   
observed in 2 cases (4.8%) which resolved after 
daily dressing and extended IV antibiotics use for 7 
days. Dehiscence was observed in 5 cases (11.9%) 
which was managed by local debridement and 
dressing followed by primary closure. Delayed 
Complications: Neurosensory disturbance was ob-
served in 12 cases (28.6%) in supraorbital region 
which was transient and resolved within one month 
of follow up. We didn’t observe any permanent 
neurosensory changes beyond 6 months of follow 
up. Alopecia scar was seen in 7 cases (16.7%) 
which persisted beyond 6 months of follow up.  
Facial nerve weakness was observed in 4 cases 
(9.5%) in immediate post operative and resolved 
within 3 months of follow up. No permanent facial 
nerve weakness was observed. Temporal hollowing 
was not seen in any cases.  
 
DISCUSSION 
Coronal approach to upper midface provides the 
best possible wide exposure required to reduce and 
fix the bones of upper midface in frontal, NOE and 
comminuted ZMC fractures. Multiple fractures of 
zygomatic arch with periosteal tear are unstable 
after closed reduction and lead to cosmetic          
deformity which is not tolerated by younger        
patients and also cause functional impairment of 
mandibular movements.5 These fractures are best 
suited to be treated with wide exposure through 
coronal approach and fixation with single long 
spanning miniplate and screws.9,10 As seen in our 
study the most common indication for coronal     
approach is Zygomatic arch fractures followed by 
comminuted ZMC and central midface fracture of 
NOE and frontal bone. Similar indication was     
recommended in various studies.17,18 Some authors 
also suggest patients desire to not have facial      
incisions as indication for coronal approach as the 
incision scar in hidden inside hair and there is no 
visible scar on face.11 The early complications of 
hematoma were never observed in our cases       
probably because we obtained meticulous            
homeostasis through dilute adrenaline injection    
before starting the incision and electrocautery when 
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needed. Closure was always done in layers and 
tight approximation of tissues was achieved.       
Infection rate of 4.8% was observed which was 
controlled with empirical broad spectrum            
antibiotics and meticulous incision toilet. As some 
of these cases also involved simultaneous intraoral 
approach to zygomaticomaxillary segment there is 
a possibility of contamination of scalp incision with 
oral microbes. So, our antibiotic regimen included 
anaerobic coverage. Dehiscence of incision site 
usually occurs due to either failure to approximate 
the incision or infection at suture site.7 We          
observed that closure of scalp layer with staplers 
led to better approximation and less dehiscence that 
when closed with Nylon sutures. So, we always use 
staplers to close scalp incision in hair bearing area 
and 6-0 Prolene suture to close the pre auricular 
limb of incision. Neurosensory changes were      
always seen to occur during the first post operative 
month and resolved spontaneously. Most common 
complaint was hypoesthesia of supraorbital region 
which is probably due to traction on supraorbital 
nerves. No permanent neurosensory changes were 
observed beyond the first postoperative month.  
Alopecia was observed in some of our cases 
(16.7%) where we shaved the patients head for   
better visualization of incision during closure and 
when we used simple linear incision. Initially we 
used raney clips for homeostasis. We modified our 
approach and started to part hair with lignocaine gel 
and rubber bands and plan the incision in wavy or 
zigzag pattern and homeostasis was achieved with 
bipolar cautery and running silk suture rather than 
raney clips after which we observed much better 
healing of incision and least scarring in hair bearing 
area. We recommend not to shave the patients head 
and part the hair on operation table as it provides 
the surgeon with direction of hair follicles so that 
incision could be placed parallel to the hair          
follicles.19,20 We also recommend not to use raney 
clips or hemostats as they tend to damage the hair 
follicles (Figure 6 and 7). The worst complication 

of coronal approach is permanent facial nerve      
weakness which was not seen in any cases in our 
study. Transient facial nerve weakness was seen in 

very few cases compared to other studies,  probably 
due to the fact that we use a longer pre auricular 
limb to reduce tension on lower part of flap and our 
dissection towards the fractured zygomatic arch is 
always through the temporal fat thus ensuring that 
there are two tissue layers between our plane of 
dissection and the facial nerve.11 Temporal          
hollowing was not observed in our cases. Some 
authors report temporal hollowing after coronal 
incision but probably those dissection was through 
the temporals muscle which might have damaged 
the deep temporal arterial blood supply to            
temporalis muscle and subsequent atrophy.11 Our 
study was a non randomized, longitudinal follow up 
of a cohort of patients operated with coronal        
approach. A major limitation of our study was short 
follow up time, but regular follow up in our country 
is very uncommon as patients come from villages 
far and wide with very less transport infrastructure 
thus will be a burden to the patients. Though     
standardized tools were used for assessment of    
clinical complications, some complications like 
temporal hollowing were assessed subjectively. 
Blinding of surgeons is very difficult if not          
impossible, though we tried to reduce observer bias 
by performing assessment of complications by two 
independent operators, and one of the limitations of 
the study was not including inter examiner           
reliability testing and lack of pilot to establish inter 
examiner reliability. A multi-center study with 
matched controls and compared to facial incision 
approach for upper midface fracture is                 
recommended for future. 
 
CONCLUSIONS  
Coronal approach to upper midface fractures espe-
cially comminuted Zygomatic arch, ZMC and NOE 
fractures are still exception rather than norm. Many 
surgeons still prefer closed reduction and conserva-
tive management of zygomatic arch fractures and 
multiple facial and orbital incisions for NOE and 
ZMC fractures. This study shows that coronal ap-
proach can be used extensively for every indication 
as recommended by this study and other similar  
studies with minimal complications and has better 
outcome in terms of anatomic reduction of frac-
tured facial bones made possible because of wide 
exposure. Coronal approach also has the ability to 
hide the scar in hair and avoid any incision on face 
without compromising the exposure provided.  
 
ACKNOWLEDGEMENTS  
We acknowledge the support provided by College 
of medical sciences teaching hospital and anesthe-
sia and postoperative care unit. This study was 
funded by the department of Oral & maxillofacial 
surgery, college of medical sciences teaching hospi-
tal. No additional source of funding was used. 

Figure 6. Figure 7. 

Singh et al. Indications and Complications Associated with Coronal Approach to Upper Mid Face.. 

JCMS ǁ Vol-15 ǁ No 4 ǁ Oct-Dec 2019 



 

 243 

REFERENCES 
1. Hartley F, Kenyon JH. Experiences in cerebral 

surgery: Annals of Surgery. 1907 Apr;45
(4):481–530. 

2. Tessier P. The definitive plastic surgical 
treatment of severe facial deformities of 
craniofacial      dysotosis. Crouzon’s and 
Apert’s diseases. Plast Reconstr Surg. 
1971;48:419. 

3. Henderson D, Jackson IT. Nasomaxillary 
hypoplasia—the le fort II osteotomy. British 
Journal of Oral Surgery. 1973 Nov;11(2):77–
93. 

4. Shumrick KA, Kersten RC, Kulwin DR, Sinha 
PK, Smith TL. Extended access/internal 
approaches for the management of facial 
trauma. Archives of Otolaryngology - Head and 
Neck Surgery. 1992 Oct 1;118(10):1105–12. 

5. Gruss JS, Wyck LV, Phillips JH, Antonyshyn 
O. The importance of the zygomatic arch in 
complex midfacial fracture repair and 
correction of posttraumatic orbitozygomatic 
deformities: Plastic and Reconstructive Surgery. 
1990 Jun;85(6):878–90. 

6. QW Zhuang, XP Zhang, X Wang, J Zhang, ZP 
Li, YM Si, SJ Meng. Coronal approach to 
zygomaticomaxillary complex fracture; 
European Review for Medical and 
Pharmacological Sciences. 2015;19:703-11. 

7. Zhang QB, Dong YJ, Li zb, Zhao JH. Coronal 
incision for treating zygomatic complex 
fracture. J Craniomaxillofac Surg. 2006;34:182-
85. 

8. Shephard DE, Ward Booth RP, Moos KF. The 
morbidity of bicoronal flaps in maxillofacial 
surgery. Br J Oral Maxillofac Surg 1985; 23: 1-
8. 

9. Abubaker AD, Soteranos G, Patterson GT. Use 
of the coronal surgical incision for 
reconstruction of severe craniofacial injur ies. J 
Oral Maxillofac Surg 1990; 48: 579-582. 

10. Al kayat A, Bramley P. A modified pre-
auricular approach to the temporomandibular 
joint and malar arch. Br J Oral Surg 1979; 17: 
91-93. 

11. Frodel JL, Marentette LJ, et al. The Coronal 

approach. Technical considerations, 
Anatomical, and morbidity. Arch Otolaryngol 
Head Neck Surg. 1993;119:201-07. 

12. Kumar Vs, Rao Nk, Mohan K, Krishna L, 
Prasad Bs, Ranganadh N, et al. Minimizing 
complications associated with coronal approach 
by application of various modifications in 
surgical technique for treating facial trauma: A 
prospective study. Natl J Maxillofac Surg. 
2016;7(1):21. 

13. Kerawala CJ, Grimer J, Stassen LF. The 
bicoronal flap craniofacial access; an audit of 
morbidity and a proposed surgical modification 
in male pattern baldness. Br J Oral Maxillofac 
Surg. 2000;38:441-44. 

14. Pavri SN, Arnaud E, Renier D, Persing JA. The 
posterior coronal incision: The Journal of 
Craniofacial Surgery. 2015 Jan;26(1):243–44. 

15. HOUSE JW, BRACKMANN DE. Facial nerve 
grading system. Otolaryngol Head Neck Surg 
1985; 93: 146-147. 

16. Draiijers LJ, Tempelman FR, Botman YA, 
Tuinebreijer WE, Middlekoop E, Kreis RW, 
Van Zuijlen PP. The Patient and Observer Scar 
Assessment Scale: A Reliable and Feasible 
Tool for Scar Evaluation. Plast Reconstr Surg 
2004; 113: 1960-1965. 

17. Nastri AL, Gurney B. Current concepts in 
midface fracture management: Current Opinion 
in Otolaryngology & Head and Neck Surgery. 
2016 Aug;24(4):368–75. 

18. Kleinberger, Andrew J., et al. “Safety of 
Modified Coronal Approach with Dissection 
Deep to Temporalis Fascia for Facial Nerve 
Preservation.” Otolaryngology–Head and Neck 
Surgery, vol. 152, no. 4, Apr. 2015, pp. 655–
660. 

19. Burm JS, Oh SJ. Prevention and treatment of 
wide scar and alopecia in the scalp: wedge 
excision and double relaxation suture: Plastic 
and Reconstructive Surgery. 1999 Apr;103
(4):1143–9. 

20. Kadakia S, Badhey A, Ashai S, Lee TS, Ducic 
Y. Alopecia following bicoronal incisions. 
JAMA Facial Plast Surg. 2017 May 1;19
(3):220. 

Singh et al. Indications and Complications Associated with Coronal Approach to Upper Mid Face.. 

JCMS ǁ Vol-15 ǁ No 4 ǁ Oct-Dec 2019 

Citation: Singh AK, Dhungel S. Indications and Complications Associated with Coronal Approach to Upper 
Mid Face Fractures. JCMS Nepal. 2019; 15(4):239-43.  


