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ABSTRACT 

 

BACKGROUND: Isolated orbital fractures account for 4 to 16% of all the facial fractures if 

the fracture extends outside the orbit such as the zygomatic complex and the Naso-orbito-

ethmoid (NOE) it accounts for 30-55% of all facial fractures. The choice of the surgical 

approach to repair the infraorbital rim depends on the extension of the fracture, the presence 

of a previous wound, and the surgeon’s preference. Each surgical approach has its own 

complications and flattening of the lower eyelid is one among them. 

AIMS AND OBJECTIVES: 

To assess the postoperative thickness of fat as an outcome measurement in patients 

operated for orbital fractures using sub ciliary incision. 

 

METHODS: A Retrospective study was conducted where 54 patients requiring surgical 

intervention of the infraorbital rim and floor intervention towards unilateral orbital fractures 

treated from 2010 were included in this study. 

 

RESULTS: This study included 54 patients age groups ranging from 15 - 62 with a mean 

of 32.48 years. Male accounts for 94.4% and 5.6% were females. 53.7% were 

operated on the left side and 46.3% on right. On objective evaluation, the mean 

thickness of skin, Orbicularis oculi, Orbital septum, Malar fat pad, Sub Orbicularis oculi fat 

pad on the operated site was 0.62, 1.38, 1.73, 1.54, 3.76mm and on the non-operated site was 

0.85, 1.78, 2.07, 1.93, 3.76mm with a mean difference of -0.23, -0.405, -0.33, -0.39, -0.79 

mm respectively. On subjective evaluation, 53.7% of the patients were noted correctly with 

lower eyelid asymmetry on the operated site 12.9% of patients were identified incorrectly 

and 33.3% could not be assessed. In the test re-test, the discrepancy of 57.4% was noted, 



37% of patients could not be assessed and 5.6% were identified incorrectly which accounts 

for 5.6%. 25 patients were identified correctly in both examinations. Mean discrepancy of 

2.50mm where the observer was able to recognize the difference whereas the discrepancy of 

1.85mm could not be able to assess the difference. 

CONCLUSION: Flattening of the lower eyelid is evident to an observer when there is a 

discrepancy of 2mm or more in the eyelid thickness.  Any value below 2mm did not translate 

in a significantly notable difference in the symmetry of eyelids. 

 

KEY WORDS: Orbital fractures; Naso-orbito-ethmoid (NOE); Zygomatico Maxillary 
Complex fractures; Orbicularis oculi; Orbital septum; Malar fat pad; Sub Orbicularis oculi fat 
pad. 
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INTRODUCTION 
 
 
Isolated orbital fractures account for 4 to 16% of all the facial fractures if the fracture extends 

outside the orbit such as the zygomatic complex and the Naso-orbito-ethmoid (NOE) it accounts 

for 30-55% of all facial fractures 1. 

Orbits are bilateral bony cavities that enclose the globes. Each orbit is constituted by 7 bones. The 

orbit primarily consists of 4 rims viz superior, inferior, medial and lateral. The rims extend towards 

the apex of the orbit in the form of respective bony walls. As a unit, the orbit has articulations from 

the following bones: Frontal, Zygomatic, Maxilla, Sphenoid, Ethmoid, Lacrimal and Palatine bone 

2. 

 

The 4 rims are formed by 3 major bones i.e., Maxilla on the inferomedial aspect, Zygomatic bone 

on the inferolateral and frontal bone on the superior aspect. The lateral wall and roof are thick 

cortical bones but the inferior and medial walls are thin and frail. Any impact around the orbit 

usually leads to the fracture. 

 

The orbital fractures involving the floor and or rim can be: 

Displaced or undisplaced; Pure or impure; Isolated or in combination with ZMC or NOE fractures.  

 

Three lines of fractures extend from the inferior orbital fissure anteromedially along the orbital 

floor towards the infraorbital rim, superolaterally separating the spheno-zygomatic suture and 

inferiorly joining the Zygomatic- buttress region. 

 General management strategies for orbital fractures are multifactorial which include observation 

and intervention. For any procedure that requires intervention, the choice of surgical approach is 
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multifactorial. 

The choice of surgical repair in the treatment of orbital fractures depends on the nature of the 

fracture line, existing wound and surgeon’s preference. The various approaches for the treatment 

of orbital fractures include: 

 

 
 
 
Common complications of these approaches include: 

In the Trans-conjunctival approach, there are more chances of entropion whereas in the Trans-

cutaneous approach mainly in sub ciliary there is a higher risk of ectropion, lid traction and the 

technique is difficult to perform 3. 

The effect of sub ciliary approach over the post-operative changes in the volume which is 

determined by the infraorbital fat component was assessed by A. Sanjuan-Sanjuan 4 where there 

is a flattening of the orbital lower eyelid fat as a long-term outcome after surgical treatment of 

orbital floor fractures in which subjective assessment was done but objective/ volumetric 

evaluation to assess the thickness of fat has not been assessed. 

With this objective, the aim of the study is to assess the lower eyelid fat after the surgical treatment 

of orbital fractures objectively using Ultrasonography (USG). 
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AIMS AND OBJECTIVES 
 

To asses postoperative thickness of fat as an outcome measurement in patients operated for 

orbital fractures using sub ciliary incision. 
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REVIEW OF LITERATURE 
 

1. A.Sanjuan conducted a study and report the incidence of asymmetry of the lower eyelid as a 

long term complication of the surgical approach of unilateral fractures of the orbital floor and 

retrospectively reviewed the aesthetic appearance of the lower eyelid in 43 patients. Long-

Term asymmetry seen as asymmetrical flattening of the eyelid fat was evaluated and graded 

qualitatively as mild, moderate, and severe. They studied its relations to the surgical approach, 

patient's age and sex, and postoperative time; 20 of the 43 had flattening of the lower eyelid 

fat. There were significantly more patients with flattening of the fat after the transconjunctival 

approach than after transcutaneous ones. They found a statistical likelihood of the development 

of flattening of the fat when patients were between 40 and 60 years old at the time of operation. 

Increasing age at the time of the study was related to increased severity, with the greatest 

significance over 55 years old with no relation to the patient's sex, or duration of the operation. 

The transconjunctival incision was more likely to be associated with this long-term outcome.  

 

2. Mohammed Taher Rajabi conducted qualitative and quantitative ultrasonographic findings of 

lower eyelid compartments in patients with chronic thyroid-associated ophthalmopathy (TAO) 

compared to normal subjects. In a prospective study, dynamic and static ultrasonographic 

investigation, applying high resolution (15 MHz) ultrasound was performed to assess the lower 

eyelid, in 15 TAO patients that were in chronic phase and 10 normal subjects. The thickness 

and echogenicity of the dermis, orbicular oculi muscle, lower eyelid retractor muscle, lower 

eyelid fat pads, and their qualitative relationships during a vertical excursion of the globe were 

evaluated in the static and dynamic investigation. The correlation between ultrasonic and 

clinical findings was evaluated. The mean age of the patients and the controls were age-

matched. The mean proptosis of the involved eyes was 3.3 mm and the mean lower lid 



Review of literature 
 

 Page 8 
 

retraction was 2.4 mm in the chronic TAO group. The pattern of fat motion was blocky in 

chronic TAO patients compared to the normal jelly motion of the fat in normal cases. In 

analyzing the range of motion, the difference was significant in the motion of both superficial 

and deep fat pockets between the two groups.  

 

3.  Mohammad Taher Rajabi Defined the ultrasonographic structure of normal lower eyelid 

anatomic compartments and their spacial relationship in dynamic motion. High-resolution 

ultrasound (15MHz) was performed on the lower eyelids of 7 normal subjects. Movements of 

the lower eyelid and its compartments were visualized with ultrasound. In addition, the 

maximal excursion area of the lower eyelid fat compartments and retractor motions was 

measured before and after motion. The orbicularis muscle could be seen as an echo lucent 

structure between the dermis and the echodense fat pads. The lower eyelid fat pad seems to be 

divided into 2 compartments as the range of motion and direction of movement of each of them 

varies. It seems that these compartments have also different behaviour. The measured profile 

area of the visible normal lower eyelid fat pads during movement of the globe from up-gaze to 

down-gaze decreased by 50%. Order of movement of lower eyelid structures seems to be as 

follows: after globe movement fist we see retractor movement, anterior orbital fat pad, then 

skin and septum, and final movement of the inferior fat pad. Ultrasound represents a 

noninvasive tool for the visualization of lower eyelid morphology. Expanding its application 

could help us understand the compartmental changes in physiological eyelid movement, in 

ageing and diseased study populations, as well as assess operative outcomes.  

 

4. Rod J. Rohrich, M.D. Joel E. Pessa, in their study Observation, suggests that the subcutaneous 

fat of the face is partitioned as distinct anatomical compartments. Thirty hemifacial cadaver 
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dissections were performed after methylene blue had been injected into specified regions. 

Initial work focused on the nasolabial fat. Dye was allowed to set for a minimum of 24 hours 

to achieve consistent diffusion. Dissection was performed in the cadaver laboratory using 

microscopic and loupe magnification. The subcutaneous fat of the face is partitioned into 

multiple, independent anatomical compartments. The nasolabial fold is a discrete unit with 

distinct anatomical boundaries. What has been referred to as malar fat is composed of three 

separate compartments: medial, middle, and lateral temporal- cheek fat. The forehead is 

similarly composed of three anatomical units including central, middle, and lateral temporal-

cheek fat. Orbital fat is noted in three compartments determined by septal borders. Jowl fat is 

the most inferior of the subcutaneous fat compartments. Some of the structures referred to as 

“retaining ligaments” are formed simply by fusion points of abutting septal barriers of these 

compartments. The subcutaneous fat of the face is partitioned into discrete anatomic 

compartments. Facial ageing is, in part, characterized by how these compartments change with 

age. The concept of separate compartments of fat suggests that the face does not age as a 

confluent or composite mass. Shearing between adjacent compartments may be an additional 

factor in the aetiology of soft-tissue malposition. Knowledge of this anatomy will lead to better 

understanding and greater precision in the preoperative analysis and surgical treatment of the 

ageing face. 

 

5. Adrien E. Aiasche and Oscar H. Ramierez stated that after the concept of retro-orbicularis fat 

had been developed, the authors focused in particular on the anatomic entity named 

suborbicular oculi fat, consisting of the subperiosteal submuscular fat excess situated over the 

zygoma. Its correction is demonstrated as well as its anatomic description and the fact that it 

contributes to the aesthetic deformity of the upper eyelids. The author explained the upper and 
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lower orbital areas, where a new approach is advocated for their correction in solo or in 

combination with blepharoplasty. 

 

6. Balanand Subramanian in his study randomly compared four incisions- subciliary, subtarsal, 

infraorbital and transconjunctival with lateral canthotomy for treatment of orbital rim or floor 

fractures. 40 patients with zygomatic complex fractures either isolated or in association with 

pan facial fractures, were selected for the study. They were divided into four groups of 10 

patients each, Group I-Transconjunctival with lateral canthotomy, Group II-Subciliary [single 

eyelid incision], Group III- Subtarsal incision, and Group IV-Infraorbital incision. The 

following parameters were compared a) The average time from incision to fracture exposure 

b) The amount of exposure of the site provided c) The aesthetic appearance of the ‘scar’ d) 

Complications e) Factor of ‘time’ – its effect on scar and complications. The study revealed 

that all four incisions provided adequate exposure of the fracture site and transconjunctival (22 

minutes) required the maximum time for exposure. The complications included ectropion in 

group I and prolonged oedema in group IV. Group II and III patients had a relatively lesser 

number of complications. Group IV patients had a visible scar as compared to no scar in group 

I patients. Conclusion We conclude by saying that the transconjunctival approach provides an 

excellent aesthetic result when done meticulously. However, the subciliary and the subtarsal 

incisions provide a more rapid, direct approach to the orbital floor and infraorbital rim with 

minimal morbidity and an aesthetically acceptable scar. The infraorbital incision is the least 

acceptable aesthetically.  

 

7. Erik Neovius, MD, in his study stated that the Complications in Facial fractures may lead to 

sequelae due to the trauma but also as a result of surgery. Complications to lower eyelid 
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incisions include ectropion, scleral show, entropion, canthal malposition, and lid oedema. The 

author compares the occurrence of such complications depending on whether a sub- ciliary or 

transconjunctival incision was used for surgical access. All consecutive patients surgically 

treated for a facial fracture between June 2005 and December 2012 with a lower eyelid incision 

and a minimum follow-up of 6 months were included in this retrospective study. Patients were 

grouped according to the type of lower eyelid incision (transconjunctival vs subciliary). Out of 

128 patients, 37 (29%) had a subciliary and 91 (71%) had a transconjunctival incision. In the 

subciliary incision group, 3 patients (8.1%) had ectropion and 4 patients (11%) had scleral 

show whereas 2 patients (2.2%) had ectropion, 4 patients (4.4%) had the scleral show, and 2 

patients (2.2%) displayed canthal malposition in the transconjunctival incision group. The 

differences between the groups were not statistically significant. No patient had an entropion. 

Subciliary incisions had a higher incidence of ectropion and scleral show compared with 

transconjunctival incisions. Transconjunctival incisions did show a low risk of canthal 

malposition needing surgical correction; however, the actual numbers were low. Based on this 

and earlier studies, the authors routinely perform transconjunctival incisions, without a lateral 

canthotomy if possible, for surgery of facial fractures. 

 

8. Dinah Wan stated that the recent identification of the facial fat compartments has greatly 

affected our understanding of midfacial ageing. The author in this study stated that the 

chronicles the discovery of these fat compartments including the shift of attention from a 

purely gravitational to a volumetric approach to facial ageing and the series of methodologies 

attempted to ultimately define the anatomy of these compartments. The revived interest in 

volumetric facial rejuvenation including compartment-guided augmentation techniques is 

discussed. Lastly, the article discusses interesting distributional patterns noted in these fat 
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compartments likely related to the different mechanical and bio- logic environments of the 

deep and superficial facial fat pads.  

 

9. Salvatore Fundaro in their study stated that the role of the cheek fat compartment in the ageing 

of the face is nowadays accepted and well described in a lot of publications, but the anatomy 

and the age-related changes of this compartment are less clear and defined. The authors 

propose a review of the anatomy of face fat compartments and their age-related changes.  The 

authors executed a review of the literature and verified it by the dissection of 14 cadaveric 

hemifacial specimens. All the main fat compartments described in the literature were found in 

these cadaver dissections. The anatomical localization and the relationships of the fat 

compartments are described as well as the retaining structures that define them. Based on the 

literature review the age-related modifications of fat compartments were analyzed. Superficial 

and deep fat compartments of the cheek were identified: infraorbital fat, superficial medial 

cheek fat, nasolabial fat, middle cheek fat, lateral temporal-cheek fat, superior and inferior jowl 

fat, superficially and medial and lateral suborbicular is oculi fat, deep medial cheek fat, buccal 

fat. The fat compartments undergo specific modifications due to the ageing process. Generally, 

deep compartments undergo hypotrophic changes and whilst superficial compartments 

undergo hypertrophic or ptotic. Comprehension of anatomy and of age-related changes of 

facial fat compartments is important to improve our capability in assessing the ageing of the 

face and planning adequate treatments to correct it. 

 

10. Hirohiko Kakizaki studied the gross anatomy of the lower eyelid is analogous to that of the 

upper eyelid, however, the lower eyelid has a more simplified structure with less dynamic 

movement. Common malposition of the lower eyelid includes entropion and ectropion, 
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rehabilitative surgery of which requires a thorough understanding of lower eyelid anatomy. 

Furthermore, precise anatomic knowledge is a prerequisite for both reconstructive and 

cosmetic lower eyelid surgery in order for it to be performed appropriately. In this review, we 

present the clinical anatomy of the structures of the lower eyelid, as well as highlighting 

relevant surgical implications. Featured here is the structure of the different eyelid lamellae, 

the lower eyelid retractors and their relations, the orbital septum, fat pad compartments, and 

Lockwood ligament.  

 

11. Sneha Gupta conducted a prospective study for 3 year duration to observe the incidence and 

patterns of orbital fractures and discuss their treatment options. A total 29604 trauma patients 

visited in the emergency department within May 2017 to Oct 2019, where 1230 (4.15%) 

patients presented with orbital fractures, of which only 44 (3.6% of orbital fracture) patients 

required surgical reconstruction, and were enrolled in our study and evaluated for their fracture 

patterns, size of bone defect, clinical presentation, timing of surgery, reconstruction, and 

complications. The incidence of orbital fracture was 4.15%, of which only 20.5% were pure 

blow out. Associated fractures included 72.7% zygomatic complex, 50% LeFort, 31.8% 

mandible and 20.5% pan facial fractures. The most common pattern was the 1 wall orbital 

defect in 38.6%, 2 wall in 27.3%, 3 wall in 29.5% and 4 wall in 4.5%. The orbital floor fracture 

was seen in 100%, medial wall in 27.3%, lateral wall in 61.4%, roof in 15.9%. Different 

reconstruction options used included calvarial bone (2.3%), ear cartilage (2.3%), medpore 

(36.4%), polycaprolactone sheet (6.8%), titanium mesh (52.3%), patient specific implant 

(6.8%) and navigation (4.5%).  Orbital fractures are mostly impure fractures, associated with 

zygomatic complex fractures, hence lateral wall fractures are seen more commonly. Patient 

specific implants, navigation guided reconstruction, autologous calvarial bone graft and 
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preformed titanium mesh show better results, and fulfill the objectives of orbital reconstruction 

by restoring the normal anatomy and volume of the orbit.  

 

12. T. Sandulescu conducted a study  to reveal the histomorphological connections among the sub 

orbicularis oculi fat (SOOF), the orbicularis oculi muscle (OOM), the superficial 

musculoaponeurotic system (SMAS), the infraorbital fat and the skin. Full graft tissue blocks 

of the infraorbital region with the skin, SMAS, OOM and SOOF were collected post mortem 

from one female and two male formalin-fixed body donors. Serial histological sections were 

made, stained and digitized. Digitalization and three- dimensional (3D) reconstruction of the 

histological meshwork were performed. SOOF was revealed as a fibro-adipose tissue 

underlying the OOM, which was strictly separated from the intraorbital fat pad by the orbital 

septum. SOOF, OOM and SMAS were connected by fibrous septa derived from the SOOF, 

traversing the OOM with division into multiple muscular bundles, continuing above the 

muscular plane by forming the SMAS and ending with skin insertion. In the infra- orbital 

region, two different types of SMAS bordering the infraorbital fold have been recognized. 

Muscle cells have been demonstrated in the SMAS fibrous septa of both SMAS types. Together 

with the OOM, the SMAS and the skin, SOOF forms an anatomical functional unit. Muscular 

contraction of the OOM could be transferred by the SMAS to the skin level, producing 

periorbital mimic expression. The 3D reconstruction facilitates the comprehension of the 

morphological structure, its connections and space correlations in the infraorbital area. The 

morphological and topographical peculiarities of the infraorbital structures make it possible to 

conclude that surgical interventions in this area need to be elaborated and individualized. 
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13. Subciliary and transconjunctival approaches are commonly used to enter the orbital floor. 

Although both surgical approaches have been used for decades, there is no consensus regarding 

the most appropriate incision to prevent postoperative lower eyelid complications. The aim of 

this study was to compare the frequencies of lower eyelid complications after subciliary versus 

transconjunctival approaches to orbital floor fractures. The investigator implemented a 

retrospective cohort study and enrolled a sample consisting of subjects who had orbital floor 

repair. The predictor variable was two different surgical methods, subciliary or 

transconjunctival approach. The primary outcome variable was postoperative lower eyelid 

complications (ectropion, entropion, and eyelid retraction). Other variables were demographic 

backgrounds, anatomical considerations, or time to surgery. The samples were composed of 

346 patients (98 [28.3%] females; 225 [65%] underwent a subciliary approach) with a mean 

age of 42.7 ± 21.1 years. The subciliary approach was significantly linked to the higher rates 

of ectropion and the lower rates of entropion at 7 days and 6 months postoperatively. There 

was no statistically significant difference in the frequency of eyelid retraction between both 

groups. In the setting of orbital floor fractures, these results suggest that the use of the 

subciliary approach increases the frequency of ectropion, while the transconjunctival approach 

increases the frequency of entropion. Consequently, the selection should be based on an 

individual patient basis and the surgeon’s preference. 

 

14. Juan Marcelo Reyes in his study characterized the cases of orbital fractures diagnosed by 

computed tomography (CT) during a time period of one year. A cross-sectional descriptive 

study was performed. All cases of orbital fracture diagnosed during a period of one year (from 
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June 2011 to June 2012) were identified. The analyzed variables were: patient age and sex, 

mechanism of fracture production, fracture location, and need for surgical management. 

EpiDat 3.1 was used for the data statistics processing. Orbital fractures were diagnosed in 25 

of the 167 patients who underwent orbital computed tomography during that period: 5 female 

(20%) and 20 male (80%). The mean age of the injured patients was 31 years (range 1 to 63 

years). The fracture mechanisms were: falls (32%), physical aggression (44%), car accidents 

(8%), and other causes (16%). Fifteen cases (60%) required surgical management. As regards 

fracture distribution, 10 of them (40%) were isolated (just one orbital wall involved), while 15 

(60%) were combined (2 or more orbital walls involved). Right orbital fractures were found in 

11 cases (44%), while left and bilateral fracture locations were detected in 12 (48%) and 2 

cases (8%), respectively. The most common types of isolated orbital fractures found in our 

study were those of the orbital floor and the medial orbital wall, which could be associated 

with their known anatomical weakness. The mean age and gender distribution of lesions were 

consistent with those reported by other studies. 

 

15. K. Balakrishnan in his study stated that the zygomaticomaxillary complex (ZMC) plays a key 

role in the structure, function, and esthetic appearance of the facial skeleton. They can account 

for approximately 40% of mid-face fractures. They are the second most common facial bone 

fracture after nasal bone injuries. The fracture complex results from a direct blow to the malar 

eminence and results in three distinct fracture components that disrupt the anchoring of the 

zygoma. In addition, the fracture components may result in impingement of the temporalis 

muscle, trismus (difficulty with mastication) and may compromise the infraorbital 

foramen/nerve resulting in hypesthesia within its sensory distribution. A 4-year retrospective 

review of all patients treated with ZMC fractures at the oral and maxillofacial surgery 
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department, Sree Balaji dental college and hospital was performed. Computed tomography 

scans were reviewed. Demographics, treatment protocols, outcomes, complications, 

reoperations, and length of follow-up were identified. A total of 245 patients was identified by 

the Current Procedural Terminology codes for ZMC fractures. Closed or open reduction 

methods were performed with the goal of treatment being the preservation of the normal facial 

structure, sensory function, globe position, and mastication functionality. Unacceptably poor 

surgical outcomes are uncommon. Significant facial asymmetry requiring surgical revision 

occurs in 3-4% of patients. Postoperative infection rates are extremely low, and these infections 

nearly always resolve with oral antibiotics. In general, the long-term prognosis after the repair 

of ZMC fractures is very good. 

 

16. Elizabeth Chiang in his study stated that Orbital fractures are a common facial fracture 

managed by multiple surgical specialities. A retrospective review of the electronic medical 

records of patients (age, 18–85 years) presenting to Northwestern Memorial Hospital and 

Northwestern Medical Faculty Foundation in Chicago, IL, the USA with International 

Classification of Diseases, Ninth Revision codes for facial fractures or CPT (Current 

Procedural Terminology) codes for orbital fracture repair. A review of the electronic medical 

records identified 504 individual incidents of orbital fractures with available imaging for 

review. The most common location for an orbital fracture was a floor fracture (48.0%) followed 

by a medial wall fracture (25.2%). Left-sided orbital fractures were statistically significantly 

more common than right-sided orbital fractures (99% confidence interval). Orbital fractures 

were more prevalent in younger age groups. The mean patient age was 39.3 years. The most 

common cause of all orbital fractures was assault followed by falls. However, falls were the 

most common cause of orbital fractures in women and in patients aged 50 years and older. 
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Evaluation by an ophthalmologist occurred in 62.8% of orbital fracture patients, and evaluation 

by a team comprising the facial trauma service (Otolaryngology, Plastic Surgery, and Oral and 

Maxillofacial Surgery) occurred in 81.9% of orbital fracture patients. Assault was the largest 

cause of all orbital fractures and occurred most commonly in young males. Assaulted patients 

were more likely to have left-sided fractures compared to non-assaulted patients. In patients 

aged 50 years and older, falls were the most common cause of orbital fractures. 

 

17. Antonio Augusto V. Cruz in his study stated that Orbital fractures are usually associated with 

ocular and intracranial injuries. The recent literature on orbital fractures is analyzed with 

emphasis on epidemiology, assessment, and surgical management. Recent findings In most 

countries, traffic accidents are the leading cause of orbital fractures. Orbitozygomatic fractures 

are extremely frequent but rarely addressed in the ophthalmic literature. CT scanning remains 

the gold standard for assessing orbital fractures, especially with the new CT technology 

(multislice CT), which has improved the acquisition of coronal images of the orbit without the 

need for hyperextension of the neck. Several different surgical strategies are used to repair 

orbital fractures. Porous polyethylene implants continue to be approved by most surgeons. 

Orbital fractures are usually part of more complex midfacial trauma. Depending on the main 

characteristics of the trauma, orbital fractures are managed by different specialists who adopt 

distinct surgical approaches. Taking into consideration that most complications of these 

fractures are related to the globe, oculoplastic surgeons in collaboration with other medical 

specialists are in a prime position to assess and manage these cases. 
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18. Ma. Regina Paula Valencia compared the thickness of the retro and suborbicularis oculi fat 

(ROOF and SOOF) between patients with thyroid eye disease (TED) and controls via MRI to 

determine factors influencing fat thickness. This retrospective, the comparative, case-control 

study included 136 patients (272 sides) with TED and 50 control patients (50 sides). The 

thickness of the ROOF and SOOF was measured on the quasi-sagittal plane through the optic 

nerve (the central plane) and 6mm lateral and medial to the central plane at the level through 

the superior orbital rim and at the level just below the orbital septum in the lower eyelid, 

respectively. The ROOF and SOOF were thickest on the lateral plane (p < 0.050; Tukey 

Kramer post hoc test) and were significantly thicker in patients with TED than controls on all 

planes (p < 0.050; Student t-test). Multivariate stepwise analysis showed that age, sex, clinical 

activity score, Hertel exophthalmometric values, and the number of enlarged extraocular 

muscles are significant predictors of the ROOF and SOOF thickness in patients with TED (p 

< 0.050). Patients with TED had thicker ROOF and SOOF on all planes than controls with 

various factors influencing the thickness. These results may be helpful in planning 

rehabilitative blepharoplasty with the removal of the ROOF and SOOF for correction of eyelid 

fullness in TED. 

 

19. James Oestreicher and Sonul Mehta stated that Blepharoplasty is an operation to modify the 

contour and configuration of the eyelids in order to restore a more youthful appearance. The 

surgery involves removing redundant skin, fat, and muscle. In addition, supporting structures 

such as canthal tendons are tightened. Other conditions such as ptosis, brow ptosis, entropion, 

ectropion, or eyelid retraction may also need to be corrected at the time a blepharoplasty is 

performed to ensure the best functional and aesthetic result. Due to the complexity and intricate 

nature of eyelid anatomy, complications do exist. In addition to a thorough pre operative 
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assessment and meticulous surgical planning, understanding the etiology of complications is 

key to prevention. Finally, management of complications is just as important as surgical 

technique. 

 

20. According to Riyadh and Safaa to get access into the orbital floor 3 paths are commonly used 

which are transconjunctival, subciliary and subtarsal approaches. Each one of these approaches 

has its advantages and disadvantages. The study assessed the outcomes of the transconjunctival 

retroseptal approach, which reflects our experience in this type of surgery. Over 8 years, 26 

patients received in the emergency room diagnosed with pure isolated orbital floor fractures, 

all of them admitted to the maxillofacial surgery department and approached by 

transconjunctival incision without lateral canthotomy. Three types of complications occurred: 

laceration of the lower eyelid, injury to the lacrimal system and entropion. All of these 

complications were managed accordingly with no long-term deficit. Although 

the transconjunctival approach without lateral canthotomy is limited to a certain degree, it has 

the advantages of hidden scar, easy, and a short time to achieve. 
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MATERIALS AND METHODS 
 
 

A Retrospective study was conducted in the department of Oral and Maxillofacial Surgery, SDM 

college of Dental Sciences and Hospital, Dharwad. 54 patients who were treated with orbital 

fractures from 2010 were included in the study based on the following inclusion and exclusion 

criteria. 

Inclusion criteria: 

• All the patients requiring Open Reduction and Internal Fixation of the infraorbital rim and floor 

intervention towards unilateral orbital fractures (Zygomatico Maxillary Complex fractures or 

isolated orbital fractures) treated from 2010 were included in this study. 

Exclusion criteria: 

• Bilateral orbital fractures. 

Study Period: 

• November 2019 to January 2022. 

Method of collection of data: 

• Study design: Retrospective study. 

• Sample size: 49. 

• Study instrument: Ultrasonography. 

• Data collection: All the patients with fractures involving unilateral orbital fractures (Zygomatico 

Maxillary Complex fractures or isolated orbital fractures) treated from 2010 were included in this 

study. 

METHODOLOGY:  

This is an original research. Assessment of fat thickness can be best evaluated using noninvasive 

imaging techniques like Ultrasonography, Computed Tomography (CT) and Magnetic Resonance 
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Imaging (MRI). Mohammad Taher Rajabi and colleagues have assessed the utility of 

ultrasonography in measuring the thickness of various anatomic structures including fat. In our 

study, we have adopted a similar technique.  

Patients were selected based on the following inclusion and exclusion criteria. 

 

Inclusion criteria: 

• All the patients requiring Open Reduction and Internal Fixation of the infraorbital rim and floor 

intervention towards unilateral orbital fractures (Zygomatico Maxillary Complex fractures or 

isolated orbital fractures) treated from 2010 were included in this study. 

Exclusion criteria: 

• Bilateral orbital fractures 

Study Period: 

• November 2019 to January 2022. 

Statistical analysis was done using an independent t-test and a sample size of 49 with a power of 

90% was obtained. 

The Ethical committee clearance was obtained to perform the study with an IRB NO: 

2019/P/OS/72 

The patient’s clinical charts were reviewed and general data about age, gender, diagnosis type of 

treatment done and the time since operation were collected in the patients who satisfied the 

inclusion criteria. Whereas the choice of surgical approach which was included in our study is by 

sub ciliary approach.  

The subjects were assessed based on two broad methodologies: 
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1. OBJECTIVE ASSESSMENT: The patients treated with unilateral orbital fractures were 

subjected to High-resolution Ultrasonography (HR-USG) 3 months postoperatively. 

High-resolution ultrasonography using a 12 MHz probe was performed by a single radiologist at the 

department of Radiodiagnosis and imaging centre at SDM medical hospital. The patient was 

positioned in a supine position. Eyelids were closed in a static position and the lower eyelid was 

covered with a methylcellulose medium. This was done for optimal signal transmission. The 12 MHz 

probe was then placed perpendicular to the lower eyelid to visualize the compartments in a mid-

sagittal plane which extend inferiorly till the infra-orbital rim.  

 

Measurement of thickness: 

The difference in the tissue echogenicity corresponds to definite tissue boundaries. Further, the 

difference between two subsequent boundaries was considered as a thickness. The thickness and 

echogenicity of Skin, Subcutaneous tissue, Orbicularis Oculi, Sub Orbicularis Oculi Fat pad and 

Central fat pad were evaluated.  

 

2. SUBJECTIVE ASSESSMENT: Subjective assessment was performed to assess the asymmetry 

and malposition of the eyelid. Photographs were taken in a standardized format (2-3 meters from 

the patient seated in the upright position, using a single camera of focal length 18-55 mm with the 

flashlight) and were assessed by a single volunteer who was blinded from the patient data. All the 

patients included in this study were re-evaluated after a minimum of 3months of follow-up. 

Photographs were obtained in the study and were used for the examination of asymmetry and 

malposition of the lower eyelid by comparing it with the unoperated site. The test-retest was 

performed by the same examiner to assess for the discrepancy of the first examination. 
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RESULTS 
 

 
A Retrospective study was conducted on patients treated with unilateral infraorbital rim fractures 

using Trans-cutaneous (sub ciliary approach) in SDM craniofacial unit between November 2019 

to January 2022 

 

This study included 54 patients who satisfied the inclusion criteria. 

 

• GENERAL DATA: 

 

AGE:  

The age group between 15 – 62 years were included in this study. Out of 54 patients, 6 patients 

were in the age group of 15 – 20 years, 25 patients were at 21 – 30 years; 10 were 31 – 40 years; 

10 were 41 – 50 years and 3 patients were more than 50 years. (TABLE: 1 & GRAPH 1) 

The minimum age group is 15 years old and the maximum is 62 years with a mean age group of 

32.48 years. (TABLE 2) 

 

GENDER:  

In this study group out of 54 patients, 51 were male which accounts for 94.4% and 3 were female 

which accounts for 5.6% (TABLE: 3 & GRAPH 2). 

 

SIDE:  

In this study group out of 54 patients, 29 patients were operated on the left side which accounts 

for 53.7% and 25 were operated on the right side which accounts for 46.3% (TABLE: 4 & GRAPH 

3).  
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OBJECTIVE ASSESSEMENT: 

 

DISTRIBUTION OF THE PARAMETERS BETWEEN OPERATED AND NON-

OPERATED SIDES: 

 

Comparison of the thickness of different layers of the lower eyelid on the operated side and non-

operated side of infraorbital rim fractures with a minimum of 3 months postoperatively. 

 

 

SKIN:  

 

• The skin thickness on the operated side ranged from a minimum value of 0.4 mm to the maximum 

value of 1.1 mm with a mean of 0.62 mm. 

• On the non-operated side ranged from a minimum value of 0.5mm to the maximum of 1.5 mm 

with a mean of 0.85mm (TABLE: 5 & GRAPH 4). 

• The mean thickness of skin on the operated site was 0.62mm and on the non-operated site was 

0.85mm with a mean difference of -0.23mm. the operated site hence had a significantly lower 

thickness of skin compared to the operated site (p < 0.001*) (TABLE: 6). 
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ORBICULARIS OCULI: 

 

• The orbicularis oculi thickness on the operated side ranged from a minimum value of 0.6 mm to 

the maximum value of 2.8 mm with a mean of 1.38 mm. 

• On the non-operated side ranged from a minimum value of 0.4 mm to the maximum of 3.8 mm 

with a mean of 1.78 mm (TABLE: 5 & GRAPH 4). 

• The mean thickness of orbicularis oculi on the operated site was 1.38 mm and on the non-operated 

site was 1.78 mm with a mean difference of -0.405 mm. The operated site had a significantly lower 

thickness of subcutaneous tissue compared to the operated site (p < 0.001*) (TABLE: 6). 

 

 

ORBITAL SEPTUM: 

 

• The Obital septum thickness on the operated side ranged from a minimum value of 0.7 mm to the 

maximum value of 2.6 mm with a mean of 1.73 mm. 

• On the non-operated side ranged from a minimum value of 0.9 mm to the maximum of 3.0 mm 

with a mean of 2.07 mm (TABLE: 5 & GRAPH 4). 

• The mean thickness of Obital septum on the operated site was 1.73 mm and on the non-operated 

site was 2.07 mm with a mean difference of -0.70 mm. The operated site had a significantly lower 

thickness of orbicularis oculi compared to the operated site (p < 0.001*) (TABLE: 6). 
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MALAR FAT PAD: 

 

• The Malar fat pad thickness on the operated side ranged from a minimum value of 0.9 mm to the 

maximum value of 3.1 mm with a mean of 1.54 mm. 

• On the non-operated side ranged from a minimum value of 1.3 mm to the maximum of 3.6 mm 

with a mean of 1.93 mm (TABLE: 5 & GRAPH 4). 

• The mean thickness Malar fat pad on the operated site was 1.54 mm and on the non-operated site 

was 1.93 mm with a mean difference of -0.39 mm. The operated site had a significantly lower 

thickness of sub orbicularis oculi fat pad compared to the operated site (p < 0.001*) (TABLE: 6). 

 

SUB ORBICULARIS OCULI FAT PAD: 

• The Sub orbicularis oculi fat pad thickness on the operated side ranged from a minimum value of 

1.8 mm to the maximum value of 5.7 mm with a mean of 3.76 mm. 

• On the non-operated side ranged from a minimum value of 2.3 mm to the maximum of 6.2 mm 

with a mean of 4.56 mm. (TABLE: 5 & GRAPH 4). 

• The mean thickness Sub orbicularis oculi fat pad on the operated site was 3.76 mm and on the non-

operated site was 4.56 mm with a mean difference of -0.79 mm. The operated site had a 

significantly lower thickness of central fat pad compared to the operated site (p < 0.001*) (TABLE: 

6) 

 

All the patients with unilateral infraorbital rim fractures were treated with a trans-cutaneous 

approach (sub ciliary incision) in our unit where there is a significantly decreased amount of 

thickness of skin, subcutaneous tissue, orbicularis oculi, Sub orbicularis oculi fat pad and central 

fat pad which lead to the flattening of the lower eyelid postoperatively. 
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SUBJECTIVE ASSESSMENT:  

 

All 54 patients included in this study were re-evaluated after a minimum of 3months of follow-up. 

Photographs were obtained in the study and were used for the examination of asymmetry and 

malposition of the lower eyelid by comparing with the unoperated site.  

 

 

Out of 54 patients, 29 patients were noted correctly with lower eyelid asymmetry on the operated 

site which accounts for about 53.7 % of the patients, 7 patients were identified incorrectly which 

accounts for 12.9% and 18 patients which accounts for 33.3% could not be assessed. 

 

The test-retest was performed by the same examiner to assess for the discrepancy where 31 patients 

57.4% were noted with the discrepancy, 20 patients could not be assessed which accounts for 37% 

and 3 were identified incorrectly which accounts for 5.6% 

 

Both the results were compared: 

Out of these 31 patients, 25 patients were identified correctly in both examinations. 

• There was a statistically significant agreement between the first and the second examination with 

a kappa measure of 0.472 and a P < 0.001* (TABLE: 7). 
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Mean discrepancy between the operated and the non-operated site for the thickness: 

 

• The mean discrepancy was 2.50mm for those photographs where the observer was able to 

recognize the difference whereas the mean discrepancy was 1.85mm where the observer could not 

able to assess the difference. (TABLE: 7) 

 

 

A discrepancy of more than 2mm thickness between the operated and the non-operated sites can 

be identified by the observer using photographs. 

 

 
 
 
 
 
Graph 1: Age-wise distribution of patients: 
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Table 1: Age-wise distribution of patient: 
 
 

Age Frequency Percent 

15 to 20 years 6 11.1 

21 to 30 years 25 46.3 

31 to 40 years 10 18.5 

41 to 50 years 10 18.5 

> 50 years 3 5.6 

Total  54 100.0 

 
 
 
 
 
 
 
 
 
Table 2: Mean distribution of the patients 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 N Minimum Maximum Mean S.D 

AGE 54 15.0 62.0 32.48 10.87 
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Graph 2: Gender wise distribution of patients: 
 
 

 
 
 
 
Table 3: Gender wise distribution of patients 
 
 

Gender Frequency Percent 

Female 3 5.6 

Male 51 94.4 

Total 54 100.0 
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GRAPH 3 : DISTRIBUTION OF THE PATIENTS BASED ON OPERATED SIDE 
 
 

 
 
 
 
TABLE 4: DISTRIBUTION OF THE PATIENTS BASED ON OPERATED SIDE 
 

Operated Side Frequency Percent 

LEFT 29 53.7 

RIGHT 25 46.3 

Total 54 100.0 
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TABLE 5: MEAN DISTRIBUTION OF THE PARAMETERS BETWEEN OPERATED AND NON-
OPERATED SIDE: 
 
 

Parameters Side Minimum Maximum Mean S.D 

Skin 
Operated .4 1.1 .62 .18 

Non-
operated .5 1.5 .85 .22 

Orbicularis oculi 
Operated .6 2.8 1.38 .46 

Non-
operated .4 3.8 1.78 .62 

Orbital septum 
Operated .7 2.6 1.73 .36 

Non-
operated .9 3.0 2.07 .43 

Malar fat pad 
Operated .9 3.1 1.54 .45 

Non-
operated 1.3 3.6 1.93 .42 

Sub orbicularis Occuli Fat pad 
Operated 1.8 5.7 3.76 1.09 

Non-
operated 2.3 6.2 4.56 1.25 
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GRAPH 4: MEAN DISTRIBUTION OF THE PARAMETERS BETWEEN OPERATED AND 
NON-OPERATED SIDE: 
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TABLE 6: COMPARISON OF THE PARAMETERS BETWEEN OPERATED AND NON-
OPERATED SIDE USING PAIRED T TEST : 
 
 

*significant  
 
TABLE 7: PRIMARY AND THE SECONDARY EXAMINATION SUBJECTIVELY: 
 
 

  
  
  

  
Second examination Total 

 

    
Yes No Cant say 

  

First 
examinatio
n 

Yes Number 25 1 3 29 Kappa 
measure 
of 
agreemen
t 0.472 
P <0.001 
significan
t  

Percentag
e 

86.2% 3.4% 10.3% 100.0
% 

No Number 1 1 5 7 

Percentag
e 

14.3% 14.3% 71.4% 100.0
% 

Can
t say 

Number 5 1 12 18 

Percentag
e 

27.8% 5.6% 66.7% 100.0
% 

Total Number 31 3 20 54 

Percentag
e 

57.4% 5.6% 37.0% 100.0
% 

 

Parameters Side Mean S.D Mean diff p 
value 

Skin 
Operated .62 .18 

-0.23 0.00* Non-
operated .85 .22 

Orbicularis oculi 
Operated 1.38 .46 

-0.405 0.00* Non-
operated 1.78 .62 

Orbital septum 
Operated 1.73 .36 

-0.33 0.00* Non-
operated 2.07 .43 

Malar fat pad 
Operated 1.54 .45 

-0.39 0.00* Non-
operated 1.93 .42 

Sub orbicularis Occuli Fat pad 
Operated 3.76 1.09 

-0.79 0.00* Non-
operated 4.56 1.25 
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TABLE 8: MEAN DISCREPENCY BETWEEN THE OPERATED AND THE NON-
OPERATED SITES FOR THE THICKNESS: 
 
 
 

 
 
 

  

N Mean 
Std. 
Deviation 

Std. 
Error 

95% Confidence 
Interval for 
Mean 

Minimum Maximum 

ANALYSIS 
OF 
VARIANCE 

  Lower 
Bound 

Upper 
Bound 

Yes 29.00 2.50 0.54 0.10 2.30 2.72 1.90 3.90 F ratio: 13.93 
P value : 
<0.001 
 significant  
 

No 7.00 1.85 0.53 0.20 1.37 2.35 1.10 2.40 
Cant 
say 

18.00 1.67 0.55 0.74 1.39 1.94 0.20 2.40 

Total 54.00 2.14 0.66 0.25 1.87 2.88 0.20 3.90 
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DISCUSSION 

 

One of the key factors for success in any skeletal surgery is surgical access. This depends mainly 

on adequate exposure using an appropriate incision. While an intraoral vestibular incision or a 

midface degloving incision can provide generous access to the midface skeleton viz, the lower 

piriform fossa, zygomatic buttresses and the anterior wall of the maxilla, access to the upper and 

lateral midface viz orbit, lateral aspect of the zygoma would require additional incisions which 

would be required to be trans-cutaneous. Trans-cutaneous incisions of the face need to be planned 

and executed to not only provide adequate exposure but also have excellent post-operative esthetic 

outcomes. Any transcutaneous incision should ultimately lead to an inconspicuous scar and an 

imperceptible alteration in tissue volume.  Failing to achieve these objectives may create an 

undesirable cosmetic deformity to an individual. Hence all the incisions made on the face must be 

placed in inconspicuous areas and/or distant from the affected underlying osseous skeleton. Other 

factors which can affect esthetic outcomes are skin thickness, underlying fat compartments, 

muscles, patient’s age and expectations. All these factors are important determinants of 

transcutaneous incisions. 

 

TRANSCUTANEOUS INCISIONS TO INFRAORBITAL RIM AND THEIR 

CORRELATION TO RELAXED SKIN TENSION LINES: 

The lines of minimal tension are referred to as relaxed skin tension lines (RSTL). RSTL are related 

to the elastic nature of the underlying dermis 5. The contractions of the muscles of facial expression 

create depressed creases in the skin of the face which becomes more visible and depressed with 

the age.  
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With regards to the lower eyelid, the muscle insertions create fine horizontal sub-ciliary creases. 

These are accentuated by the circumferential arrangement and contraction of the orbicularis oculi 

muscle. 

Incisions made within or parallel to these lines of minimal tension lead to a relatively 

inconspicuous scar when they are approximated carefully 5. This forms the philosophy for sub-

ciliary and/or sub-tarsal incisions  

Parameters for evaluation of the final outcome of these incisions in the lower eyelid depend not 

only on the scar but also on asymmetry that may happen in comparison to the normal side 4. 

The various approaches to the infraorbital region can be classified as follows:  

The choice of surgical repair in the treatment of orbital fractures depends on the nature of the 

fracture line, existing wound and the surgeon’s preference. The various approaches for the 

treatment of these orbital fractures can be classified as 

 

 

 

TRANSCUTANEOUS APPROACH: 

 

1. SUB CILIARY INCISION: The skin incision is placed 2mm below the level of the lower eyelashes 

along the length of the lower eyelid. 
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Various advantages and disadvantages include 15 : 

 

Advantages: 

• Minimal scar formation 

 

Disadvantages: 

• Technique sensitive  

• Time-consuming 

• 17-42 % of chances of ectropion. 

• Interface of the lashes while closure. 

 

2. SUB TARSAL INCISION: The skin incision is placed 5-7mm below the inferior lid margin along 

the subtarsal crease corresponding to the lower border of the tarsal plate.  

 

Various advantages and disadvantages include 15 : 

 

Advantages: 

• Easy to perform  

• Quick  

• Lesser chances of ectropion (2.7- 7.7%) than subciliary incision 

Disadvantages: 

• Scar formation.  
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TRANSCONJUNCTIVAL APPROACH: The incision is made through the conjunctiva at the 

lower border of the inferior tarsal plate while retracting the lower eyelid. 

 

Various advantages and disadvantages include 16 15: 

 

Advantages: 

• Excellent cosmetics.  

• Minimal incidence of ectropion. 

• Better access.  

 

Disadvantages: 

• Entropion. 

• Trichiasis (in curling of the eyelashes).  

• Distichiasis (growth of eyelashes in two layers). 

Any incision on the eyelid will have an impact on the morphology. In addition to known 

complications viz entropion, scar contracture, scleral show, cicatricial ectropion, canthal 

malposition and lid oedema 17 the morphological alterations include flattening of the eyelid 4. 

Various studies have been done in comparison of subciliary and subtarsal approaches to assess 

postoperative complications.  

Bahr et al compared the transcutaneous techniques in 1992 where 105 patients treated with sub 

ciliary, sub tarsal and infraorbital incisions were compared retrospectively and stated that the 

incidence of impairments in the subtarsal approach is 8.8% was lower compared to the subciliary 

approach which was 25%.  Incidence of scleral show and ectropion was also lower in the subciliary 

approach compared to the subtarsal approach. Whereas the incidence of oedema and scar was 



Discussion 
 

 Page 41 
 

higher in the sub tarsal approach than the subciliary 18.  

Heckler et al in their case series of 154 patients stated that subciliary incision has a superior 

aesthetic result compared to the sub tarsal approach. 

Loeb and his colleagues stated that the scleral show and ectropion are varying degrees of severity 

and are separate entities 19. Scleral show and ectropion results from the scar contracture, loss of 

muscle tonus which is more commonly seen in the subciliary approach.  

Appling et al in their study of transconjunctival versus subciliary skin-muscle flap approaches 

found 12%  of transient ectropion and 28 % of the permanent scleral show noted with the subciliary 

skin-muscle flap technique 20.  

The effect of transcutaneous and transconjunctival approach over the post-operative changes in 

the volume of which is determined by the infraorbital fat component was assessed by A. Sanjuan-

Sanjuan.s 4. In this study, the author analyzed the changes based on the subjective evaluation and 

concluded that patients who had reconstruction of a fracture of the orbital floor developed long-

term eyelid asymmetry that manifested itself as flattening of the lower eyelid fat. 

In our study, USG was performed on all patients included in the study to assess the thickness of 

the lower eyelid objectively. 

The various components which were assessed in the lower eyelid include skin, orbicularis oculi, 

orbital septum, malar fat pad and suborbicularis oculi fat pad. 

 

AGE:  

 

In our study, The Age of the patients ranged from 15 years to 62 years with a mean age of 32.48 

years. Most of the patients who reported with orbital fractures were in their 3rd decade of life.  
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Similar observations were also made which corroborated with other studies which include:  

Juan Marcelo Reyes (The mean age was 31 years, with an age range from 1 to 63 years) 21, 

Elizabeth Chiang (mean age of 39.3 years) 22,  

Priscila Faleiros Bertelli Trivellato (The mean age was 36 years, with a range of 3 to 82 years)14. 

 

GENDER: 

In our study, there was a male predominance which accounts for 94.4% and females with 5.6%.  

Similar observations were also made in the other studies:    

Jayamanne et al (89%)24 , Guillaume Giran males and females ratio 3.6/1 25 . 

, Amrith S et al (82%) 26, Juan Marcelo Reyes (80%)21. 

 

SIDE:  

In our study, a higher incidence of fracture on the left side was noted which accounts for 53.7% 

and 46.3% on the right side.  

 

DISTRIBUTION OF THE PARAMETERS BETWEEN OPERATED AND NON-

OPERATED SIDES BASED ON OBJECTIVE ASSESSMENT: 

 

SKIN:  

Skin is the outermost layer and comprises the epidermis and a thin dermis appeared as hyper-echo 

and hypo-echo using ultrasonography at the methylcellulose eyelid interface.  

The values include: 

1. On the operated site: 

a. Minimum value: 0.4mm 
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b. Maximum value: 1.1 mm 

c. Mean value: 0.62 mm 

2.  On the Non-operated site: 

a. Minimum value: 0.5mm 

b. Maximum value: 1.5 mm 

c. Mean value: 0.85 mm 

3. Difference of thickness between operated and non-operated sites: -0.23mm shows a statistically 

significant decrease in the thickness of the skin. 

 

ORBICULARIS OCULI:  

The orbicularis oculi muscle lies beneath the skin and appears echolucent in the ultrasonography. 

The values include: 

1. On the operated site: 

a. Minimum value: 0.6mm 

b. Maximum value: 2.8 mm 

c. Mean value: 1.38 mm 

2.  On the Non-operated site: 

a. Minimum value: 0.4mm 

b. Maximum value: 3.8 mm 

c. Mean value: 1.78 mm 

3. Difference of thickness between operated and non-operated sites: -0.405 mm shows a statistically 

significant decrease in the thickness of the orbicularis oculi. 
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ORBITAL SEPTUM:  

 

The orbital septum is a fascial diaphragm that appears as a highly echo-dense structure lying 

beneath the hypo-echo tissue of the orbicularis oculi muscle.  

The values include: 

1. On the operated site: 

a. Minimum value: 0.7 mm 

b. Maximum value: 2.6 mm 

c. Mean value: 1.73 mm 

2.  On the Non-operated site: 

a. Minimum value:  0.9 mm 

b. Maximum value: 3.0 mm 

c. Mean value: 2.07 mm 

3. Difference of thickness between operated and non-operated sites: -0.33 mm shows a statistically 

significant decrease in the thickness of the orbital septum. 

 

MALAR FAT PAD:  

The superficial component of the fat pad appears echo-lucent in the ultrasonography.  

The values include: 

1. On the operated site: 

a. Minimum value: 0.9 mm 

b. Maximum value: 3.1 mm 

c. Mean value: 1.54 mm 

2. On the Non-operated site: 
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a. Minimum value:  1.3 mm 

b. Maximum value: 3.6 mm 

c. Mean value: 1.93 mm 

3. Difference of thickness between operated and non-operated sites: -0.39 mm shows a statistically 

significant decrease in the thickness of the malar fat pad. 

 

SUB ORBICULARIS OCULI FAT PAD:  

Sub orbicularis oculi fat pad is a fibro adipose tissue that lies underneath the orbicularis oculi 

muscle which was separated by the infraorbital fat by the orbital septum.  Sub orbicularis oculi fat 

pad appears slightly echo-dense in the ultrasonography.  

The values include: 

1. On the operated site: 

a. Minimum value: 1.8 mm 

b. Maximum value: 5.7 mm 

c. Mean value: 3.76 mm 

2. On the Non-operated site: 

a. Minimum value:  2.3 mm 

b. Maximum value: 6.2 mm 

c. Mean value: 4.56 mm 

3. Difference of thickness between operated and non-operated sites: -0.79 mm shows a statistically 

significant decrease in the thickness of the sub orbicularis oculi fat pad. 
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DISTRIBUTION OF THE PARAMETERS BETWEEN OPERATED AND NON-

OPERATED SIDES BASED ON SUBJECTIVE ASSESSMENT : 

All 54 patients included in this study were re-evaluated after a minimum of 3months of follow-up. 

Photographs were obtained in the study and were used for the examination of asymmetry and 

malposition of the lower eyelid by comparing with the unoperated site.  

In our study: 

First examination: 

• Total patients: 54 

• Operated site identified correctly: 29 (53.7%) 

• Could not be assessed: 18 (33.3%) 

• Operated site identified incorrectly: 7 (12.9%) 

Second examination: 

Test-retest was conducted with the same examiner and the results were:  

• Total patients: 54 

• Operated site identified correctly: 31 (57.4%) 

• Could not be assessed: 20 (37%) 

• Operated site identified incorrectly: 3 (5.6%) 

Both the results were compared and out of 31 patients, 25 patients were identified correctly in both 

the examination which showed a statistically significant agreement. 

Whereas the subjective and objective results were compared which stated that  

• If the mean discrepancy is 2.50mm the observer is able to identify the operated site whereas if the 

mean discrepancy is 1.85mm the observer could not able to identify the operated site. 

The discrepancy of more than 2mm of thickness from the operated and the non-operated site can 
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be identified by the observer.  

Factors for a significant decrease in all the 5 parameters could be correlated to the following 

reasons and complications : 

a. Traumatic injury: Injury to the orbital fat with herniation into paranasal sinus will cause 

devascularisation and scarring resulting in decreased fat volume. 

b. Natural ageing process: Overtime loss of fat volume due to the natural ageing process. 

c. Wound dehiscence 

d. Infection. 

e. Superficial ecchymosis and Hematoma: Leads to prolonged recovery 

f. Scar abnormalities: keloid formation, hypertrophic scars, epithelial inclusion cysts 

g. Lower eyelid overcorrection  

h. Excessive retraction. 

To our knowledge, a decrease in the thickness of the lower eyelid has not been previously 

described as an outcome with the orbital fractures. Other possible factors related to the different 

approaches like tans-conjunctival or sub tarsal, Use of a cold scalpel, electrocautery for incisions, 

closure of incised wounds using cyanoacrylate gels. All these different modalities have to be 

examined using 3-dimensional photography and multicentre longer series should be made to 

investigate the aetiology of this outcome.  
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CONCLUSION 
 
 
This is an original research where the objective evaluation was done to measure the thicknesses of 

anatomical components of eyelid viz skin, orbicularis oculi, orbital septum, malar fat pad and 

suborbicularis oculi fat pad using high-resolution USG. These findings were correlated with the 

subjective analysis of the same patients using photographs. 

 

There is a statistically significant decrease in the thickness of skin, orbicularis oculi, orbital 

septum, malar fat pad and suborbicularis oculi fat pad. This led to flattening of the lower eyelid 

when compared to the non-operated site which was confirmed using ultrasonography. 

When assessed subjectively using photographs 1 among the 2 patients the difference from the 

operated site to the non-operated site can be noted. 

From this study we can conclude that flattening of the lower eyelid is evident to an observer when 

there is a discrepancy of 2mm or more in the eyelid thickness.  Any value below 2mm did not 

translate in a significantly notable difference in the symmetry of eyelids. No asymmetry between 

the operated and unoperated eyelids could be appreciated when the difference  in thickness was 

less than 2mm. 
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SUMMARY 
 
 

The present study was an original study conducted to assess the postoperative thickness of fat as 

an outcome measurement in patients operated for orbital fractures using sub ciliary incision. This 

is a retrospective study that was conducted in the department of Oral and Maxillofacial Surgery, 

SDM college of Dental Sciences and Hospital, Dharwad. 54 patients who were diagnosed with 

orbital fractures requiring Open Reduction and Internal Fixation of the infraorbital rim and floor 

intervention towards unilateral orbital fractures (Zygomatico Maxillary Complex fractures or 

isolated orbital fractures) treated from 2010 were included in this study. 

 

All the patients were subjected to ultrasonography using a 12 MHz probe by a single radiologist 

to measure the thickness of the lower eyelid on the operated and non-operated sites. The various 

components which were measured are skin, orbicularis oculi, orbital septum, malar fat pad and 

suborbicularis oculi fat pad. 

 

Photographs were taken of all the patients included in the study and were assessed for any 

malposition of the eyelid.  

 

Objective assessment:  

1. The difference of thickness between operated and non-operated sites of skin was         -0.23 

mm.  

2. The difference of thickness between operated and non-operated sites of orbicularis oculi 

was -0.405 mm.  
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3. The difference of thickness between operated and non-operated sites of the orbital septum 

was -0.33 mm.  

4. The difference of thickness between operated and non-operated sites of malar fat pad was 

-0.39 mm.  

5. The difference of thickness between operated and non-operated sites of sub orbicularis 

oculi fat pad was -0.79 mm. 

There was a statistically significant decrease in the thickness of all the parameters which were 

assessed by using ultrasonography.  

Subjective assessment:  

 

All the patients included in this study were re-evaluated after a minimum of 3months of follow-

up. Photographs that were obtained were used for the examination of asymmetry and malposition 

of the lower eyelid by comparing with the unoperated site. 

 

Out of 54 patients, 31 patients were identified correctly in the first observer examination, whereas 

in the second examination ,25 patients were identified correctly. There was a a statistically 

significant agreement between both the observations.  

 

The subjective and objective assessments were then compared. With a mean discrepancy of 

2.50mm the observer was able to identify the operated site. Whereas, with a mean discrepancy of 

1.85mm the observer could not able to identify the operated site. 
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ANNEXURES 

GROSS ANATOMY ULTRASTRUCTURE OF EYELIDS AND CORRELATION WITH 

USG: 

The eyelids are important structures that protect the globes from local injury and also aid in light 

regulation. The gross anatomy has been described below; 

In the sagittal section, the lower eyelid consists of layers which include Skin, Subcutaneous 

tissue, Orbicularis oculi muscle, Tarsus / orbital septum, orbital fat, The conjunctiva 6. 

Ultrasound represents a noninvasive tool for visualizing structures of the lower eyelid7. 

Anatomical of the eyelid and associated diseases have been assessed using ultrasonography.  

Skin: Skin is the outermost layer, and comprises the epidermis and a thin dermis 7. Skin is 

composed of many elastic fibres which allow it to be stretched during dissection and retraction6. 

According to a study done by Mohammad Taher Rajabi and his colleague’s The skin is 

composed of epidermis, dermis which is seen as hyper-echo and hypo-echo using 

ultrasonography8. 

A similar study was done by Mohammad Taher Rajabi, Konstantinos Papageorgiou and his 

colleagues stated that lower eyelid skin and dermis appeared as echo dense linear structures at 

the methylcellulose eyelid interface with a median thickness of 1.75 mm (range 1.6-2mm)7. 

Muscle: The orbicularis oculi muscle, lies beneath and is adherent to the skin. The muscle 

completely encircles the palpebral fissure and extends over the skeleton of the orbit6 9.  
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Orbicularis oculi muscle appears echolucent with a mean thickness of 1.12 mm (range 0.8-

1.6mm)7. 

Orbital septum/ Tarsus: The orbital septum is a fascial diaphragm between the contents of the 

orbit and the superficial face. The orbital septum is a fascial extension of the periosteum of orbit6. 

In the ultrasonography, it appears as a highly echo-dense structure lying beneath the hypo-echo 

tissue of the orbicularis oculi muscle 7.  

 

 

 

ORBITAL FAT COMPONENTS: 

In 2007, Rohrich et al’s and Gierloff described various fat compartments as 10: 

The various fat compartments include: 

1. Nasolabial fat compartment 

2. Cheek fat compartment  

3. Forehead and temporal fat compartment  
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4. Orbital fat compartment. 

 

The subcutaneous fat is divided into superficial and deep layers by the superficial musculoaponeurotic 

system (SMAS) which was given by Rohrich and Pessa 11. 

 

Superficial compartments from medial to lateral: 

• Nasolabial Fat 

• Superficial Medial cheek 

• Middle cheek 

• Lateral temporal cheek fat  

 

The infraorbital fat lies immediately cephalad to the Superficial medial cheek and is also considered as 

superficial fat. The Nasolabial fat, Superficial medial cheek and infraorbital fat are collectively referred to 

as ‘Malar Fat’10. 

 

The Deep compartments include 

 

• Sub-Orbicularis oculi fat pad lies deep to the orbicularis oculi muscle of the lower eyelid and is adherent 

to the underlying periosteum which has medial and lateral parts 10. 

 

The Sub orbicularis Oculi fat pad (SOOF) was defined as infraorbital submuscular fat that lies 

predominantly over the lateral zygoma and deep to the orbicularis oculi muscle of the lower eyelid and is 

adherent to the underlying periosteum which include the borders of orbital cheek crease superiorly and 

the nasojugal crease inferiorly 12. 
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T. Sandulescu and his colleagues defined sub orbicularis oculi fat as a fat pad that lies supra periosteally 

underlying the orbicularis oculi muscle and inferolateral to the orbit, below the lateral half of the 

infraorbital rim and above the zygoma 13. 

 

The SOOF is located in a range of + 15 degrees medial and -87 degrees lateral to a caudal vertical 

pupillary line in relation to the inferolateral side of the orbit. 

 

The dimensions of SOOF on an average horizontally 48mm and vertical height of 27mm 14. 

Orbital fat: The orbital fat pad located just posterior to the orbital septum, has two components 

based on the echogenicity. The superficial component is echo dense and closer to the globe, 

while a deeper posteroinferior compartment is near the orbital floor and is relatively echo-lucent 

7.  

PALPEBRAL CONJUNCTIVA:  

The conjunctiva that lines the inner surface of the eyelids is called the palpebral conjunctiva. 

This adheres firmly to the tarsal plate and as it extends inferiorly towards the inferior 

conjunctival fornix. at the inferior conjunctival fornix, the conjunctiva sweeps onto the ocular 

globe to become the bulbar conjunctiva 2. 
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COLOUR PLATES 

 

 

 

Sagittal section through the orbit and globe: 

C: Palpebral conjunctiva 

IO: Inferior oblique muscle 

IR: Inferior rectus muscle 

OO: Orbicularis oculi muscle 

OS: Orbital septum 

P: Periosteum 

TP: Tarsal plate 
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11 2
2 

MAL
E 

RIGH
T 

0.
6 0.8 2.4 1.5 3 0.

8 1 2.8 2 3.6 

12 1
8 

MAL
E 

RIGH
T 

0.
4 0.9 2.2 1.1 3 0.

5 1.1 2.6 1.7 3.6 

13 3
9 

MAL
E 

RIGH
T 

0.
8 1.3 2.6 1 2.8 1 1.6 3 1.6 3.5 

14 2
1 

MAL
E 

RIGH
T 

0.
6 0.9 2.1 1.3 3.1 0.

9 1.2 2.6 1.8 3.6 

15 2
8 

MAL
E 

RIGH
T 

0.
5 0.8 1.9 3.1 2.1 0.

7 1.2 2.2 3.6 2.6 

16 4
8 

MAL
E 

RIGH
T 

0.
5 1 1.6 0.9 3.6 0.

7 1.3 2.2 1.4 3.2 

17 5
5 

MAL
E LEFT 0.

6 1.8 2.2 2 2.8 0.
4 1.2 1.6 1.5 2 

18 3
0 

MAL
E LEFT 0.

5 1.6 1.2 1.4 4.4 0.
4 1.1 1.2 1 3.8 
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19 4
0 

MAL
E 

RIGH
T 

0.
4 1.1 1.9 1.2 2.1 0.

5 1.5 2.3 1.6 2.6 

20 3
0 

MAL
E LEFT 0.

6 1.4 2.3 1.5 2.7 0.
4 1.1 1.7 1.1 1.8 

21 2
4 

MAL
E 

RIGH
T 

0.
7 1.8 1.7 2 4.7 0.

9 2.8 2.1 2 6.2 

22 6
2 

FEM
ALE 

RIGH
T 

0.
9 1.1 1.6 1.4 4.8 0.

9 2 1.2 1.6 4.9 

23 3
0 

MAL
E LEFT 0.

8 1.3 1.4 2 6 0.
7 1.3 1.3 1.2 4.6 

24 1
6 

MAL
E LEFT 1 3.8 1.9 2.4 5.7 0.

8 3.1 1.6 2 4.9 

25 4
5 

MAL
E LEFT 0.

8 2.4 1.6 1.6 5.7 0.
8 2 2.1 1.7 4 

26 4
5 

MAL
E LEFT 0.

9 2 1.9 2 4.6 0.
4 1.8 1.8 1.9 4 

27 2
6 

MAL
E 

RIGH
T 

1.
1 1.4 1.6 1.8 3.7 0.

9 2 1.9 2.1 4.1 

28 2
5 

MAL
E 

RIGH
T 

0.
6 1.8 1.9 2.1 4 0.

9 1.8 2.2 2.6 4.6 

29 4
4 

MAL
E LEFT 0.

7 1.8 2.4 2.3 4.8 0.
5 1.6 2 1.8 3.9 

30 4
0 

MAL
E 

RIGH
T 

0.
6 1.2 1.6 1.3 4 0.

8 1.3 1.6 1.8 5 

31 2
8 

MAL
E LEFT 0.

7 2.2 1.9 2 5.7 0.
5 1.1 1.6 1.6 4 

32 1
8 

MAL
E LEFT 1 2.6 2.1 2.1 5 0.

7 1.9 1.8 1.9 4.4 

33 4
8 

MAL
E LEFT 0.

9 2.2 2 1.9 5.2 0.
5 1.7 1.5 1.4 4.7 

34 5
2 

MAL
E 

RIGH
T 

0.
8 2 2 1.7 5.7 1.

1 2.8 2.1 2 6.2 

35 1
7 

FEM
ALE LEFT 0.

7 3.4 2.2 1.4 5.7 0.
6 2.8 2 1.9 5 

36 3
9 

FEM
ALE LEFT 0.

8 1.3 1.5 1.6 5.9 0.
6 1.4 1.2 1.2 4.8 

37 2
5 

MAL
E LEFT 1.

1 2.2 1.6 1.7 4.9 1 2 1.3 1.2 4.5 

38 3
5 

MAL
E 

RIGH
T 

0.
9 1.6 2 1.8 5 1.

4 2 2.1 2 6.2 

39 4
2 

MAL
E 

RIGH
T 

0.
6 1.8 1.9 2.1 4 0.

9 1.8 2.2 2.6 4.6 

40 3
6 

MAL
E LEFT 0.

8 1.9 1.6 1.5 6.1 0.
5 1.4 1.3 1.1 5.6 

42 4
1 

MAL
E 

RIGH
T 

0.
7 1.2 1.6 1.4 4.1 1 1.5 2 1.8 5 
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43 2
4 

MAL
E LEFT 0.

8 2.2 1.9 2.1 5.7 0.
5 1.7 1.6 1.6 4.8 

44 2
7 

MAL
E 

RIGH
T 

0.
8 2 2 1.7 5.7 1.

1 2.8 2.1 2 6.2 

45 3
5 

MAL
E 

RIGH
T 

0.
7 1.3 1.5 1.1 3.8 1 1.4 1.8 1.5 5 

46 2
8 

MAL
E LEFT 0.

7 2.2 1.9 2.1 5.7 0.
4 1.1 1.5 1.6 4.1 

47 3
4 

MAL
E LEFT 1 2.1 1.9 2.2 4.6 0.

6 1.8 1.5 1.9 4 

48 4
2 

MAL
E LEFT 0.

6 1.4 2.3 1.8 5 0.
4 1.1 1.7 1.3 3.6 

49 2
7 

MAL
E 

RIGH
T 

0.
6 1.3 1.7 1.4 4.2 1.

1 1.6 2.1 1.9 5.1 

50 2
6 

MAL
E LEFT 1 2 1.7 1.9 6.1 0.

6 1.5 1.4 1.3 4.8 

51 2
0 

MAL
E 

RIGH
T 1 1.4 1.9 2.1 4.6 1.

5 2.1 2.4 2.5 5.8 

52 2
4 

MAL
E 

RIGH
T 

0.
9 1.6 2 1.8 5 1.

4 2 2.1 2 6.2 

53 4
0 

MAL
E LEFT 0.

7 1.8 2.4 2.3 4.8 0.
5 1.6 2 1.8 3.9 

54 2
5 

MAL
E LEFT 1 2.1 2.6 2.2 5 0.

8 1.8 1.9 1.7 3.6 
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