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Orbital/Periorbital Plexiform Neurofibromas: Classification and Surgical 
Strategies for a Better Outcome

Akiko Yoshinaga, MD; Itaru Tsuge, MD, PhD; Susumu Saito, MD, PhD; Naoki Morimoto, MD, PhD

Neurofibromatosis type 1 (NF1) is an autosomal 
dominant disease occurring in approximately 
one in 3500 births. Plexiform neurofibroma (PN) 

involving the eyelid, orbit, periorbital, and facial struc-
tures has been labeled as orbital-periorbital PN (OPPN).1 
OPPN affects less than 10% of NF1 patients, and most of 
them track along the distribution of the trigeminal nerve.1 
OPPN can invade and destroy surrounding tissues, caus-
ing proptosis, ptosis, amblyopia, and facial disfigurement 
leading to visual dysfunction and social distress. Surgical 
management of OPPN is challenging for not only func-
tional and cosmetic reasons but also because of the risks 
of complications, including bleeding and brow ptosis, 
caused by damage to the temporal branch of the facial 
nerve.1–3 All OPPN cases reportedly developed postopera-
tive damage of the temporal branch of the facial nerve 
when conventional debulking was performed in the tem-
poral lesion.3 Unfortunately, there is no consensus yet 
concerning a surgical solution for OPPN.1 The present 
study explored the surgical outcomes in terms of the pre-
operative tumor location.

Medical records of NF1 patients with a surgical his-
tory of OPPN who visited our clinic were retrospectively 
reviewed (April 1, 2005, to January 31, 2021). Patients were 
assessed based on axial-section magnetic resonance imag-
ing or computed tomography findings and categorized 
into two groups by preoperative tumor location: anterior 
OPPN (OPPN-A) for tumors that had not penetrated 
the retrobulbar area and posterior OPPN (OPPN-AP) 
for tumors that extended beyond the retrobulbar area 
(Fig. 1). The visual function was evaluated preoperatively 
by an ophthalmologist. The pre- and postoperative margin 
reflex distance 1 (MRD1) were measured, and postopera-
tive photographs of all the patients were evaluated based 
on the Whitaker classification4 in a blinded fashion by two 
plastic reconstructive surgeons. This study was approved by 
the ethics committee of Kyoto University Graduate School 

and Faculty of Medicine, Kyoto, Japan (ethical approval 
number: R2902).

Five patients were enrolled (Table  1). The three 
patients with OPPN-A showed good results with regard to 
both the improvement of MRD1 and aesthetic outcome, 
while these results were poor in the two patients with 
OPPN-AP. Two of the three patients with OPPN-A had 
sustained damage to the temporal branch of the facial 
nerve during surgery at their previous hospital. We per-
formed brow lift for the brow ptosis and obtained a good 
outcome. In OPPN-AP, conservative surgery did not mark-
edly improve the MRD1 or aesthetic outcome because of 
severe infiltration into surrounding critical tissues, such 
as the levator, nerves, and orbital bone. Orbital exentera-
tion and reconstruction need to be considered in blind 
OPPN-AP patients.2

We suggest that treatment strategies for OPPN-A and 
OPPN-AP should be managed separately, as the surgi-
cal outcomes are markedly different. Although there is 
a surgical classification based on orbital soft tissue, bony 
involvement, and blindness, there is no further consen-
sus concerning surgical management for OPPN.2 Similar 
to periocular skin tumor,5 classifying OPPN based on its 
depth as OPPN-A or OPPN-AP is useful for deciding on 
surgical strategies.
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Fig. 1. proposed classification for oppn based on tumor localization using magnetic resonance imag-
ing. t2-weighted MRi from the patient #4 with oppn-Ap. A, the tumor compressed extraocular muscles 
and invaded to surroundings of optic canal (arrowheads). B, the dotted line, defined by the posterior 
aspect of the eye ball, indicates the border line between oppn-A and oppn-Ap. Arrows and arrowheads 
indicate oppn-A and oppn-Ap, respectively. 

Table 1. Summary of the Backgrounds and Surgical Outcomes

ID 
AAFE 

(y) Sex 

Anterior/ 
Anterior +  
Posterior 

Bone, 
Y/N 

Visual 
Function 

No.  
Surgeries 

Preoperative/ 
Postoperative  
MRD1 (mm) 

Aesthetic Outcome 
(Whitaker Score) 

Postoperative  
Complications 

1 56 M Anterior N ND 11 −5/1 I Brow ptosis
2 61 F Anterior N ND 13 0.5/2 I Brow ptosis
3 49 M Anterior N ND 3 ND/1.5 I None
4 22 F Anterior +  

posterior
Y Blind 1 −5/−5 IV None

5 21 F Anterior +  
posterior

Y Amblyopia 3 −0.5/−5 IV Ptosis

 “Bone” indicates bony involvement.
The Whitaker classification comprises four categories: category I, no refinements or surgical revisions advisable or necessary; category II, soft-tissue or lesser bone 
contouring revision was advisable; category III, major osteotomies or bone graft repositioning advisable (not as extensive as the original procedure); category IV, 
major craniofacial procedure advisable (duplicating or exceeding the original procedure).4 “Brow ptosis” refers to the descent of the eyebrow caused by damage to 
the temporal branch of the facial nerve, and “ptosis” refers to the drooping of the upper eyelid caused by damage to the levator.
AAFE, age at final evaluation; N, no; ND, evaluations were not done; Y, yes.


