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Abstract

Background: There is a rare need for postoperative non-invasive positive pressure

ventilation (NIPPV) following microvascular reconstruction of the head and neck. In

midface reconstruction, the free flap vascular pedicle is especially vulnerable to the

compressive forces of positive pressure delivery.

Case: A 60 year old female with Amyotrophic Lateral Sclerosis (ALS) presented with

squamous cell carcinoma of the anterior maxilla, for which she underwent infrastruc-

ture maxillectomy and fibula free flap reconstruction. To avoid tracheotomy, the

patient was extubated postoperatively and transitioned to NIPPV immediately utilizing

a full-face positive pressure mask with a soft and flexible sealing layer. The patient was

successfully transitioned to NIPPV immediately after extubation. The free flap

exhibited no signs of vascular compromise postoperatively, and healed very well.

Conclusion: Postoperative non-invasive positive pressure ventilation can be success-

fully applied following complex microvascular midface reconstruction to avoid

tracheotomy in select patients without vascular compromise of the free flap.
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1 | INTRODUCTION

There has been increasing evidence that tracheotomy is not required

for a subset of head and neck cancer patients who undergo free flap

reconstruction.1–3 Avoidance of tracheotomy simplifies postoperative

recovery, allows for early post-operative phonation, avoids complica-

tions of tracheotomy, and potentially shortens the postoperative

hospital stay.3–5 However, decision-making regarding perioperative

tracheotomy is multifactorial and must incorporate the anticipated

volume of the ablative defect and reconstruction, expected postop-

erative swelling, and underlying patient morbidities and body

habitus.

In particular, amyotrophic lateral sclerosis (ALS) poses challenges for

airway management following free flap head and neck cancer reconstruc-

tion. ALS is a neuromuscular disease of the upper and lower motor neu-

rons that causes progressive respiratory insufficiency.6,7 Tracheotomy in

ALS patients is generally reserved for end-stage disease and should be

avoided unless absolutely necessary given known difficulty with
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decannulation. This imperative is further complicated by the fact that ALS

patients underoing anesthesia in general have a high risk of prolonged

postoperative intubation and hospitalization after surgical procedures.8,9

Non-invasive positive pressure ventilation (NIPPV) is frequently used

for ALS patients to faciliate transition off the ventilator following

extubation from general anesthesia. For the reconstructive head and neck

surgeon, NIPPV poses a risk to the microvascular pedicle; as such, pedicle

location and geometry are critical factors to consider when expecting to

apply NIPPV postoperatively. Furthermore, NIPPV is frequently used as an

important adjunct for ALS patients in general to improve quality of life and

life expectancy.10–12 Thus, the treating surgeon must be prepared to

navigate use of a NIPPV system around the microvascular reconstruction.

Here we highlight a clinical case of midface microvascular recon-

struction in an ALS patient with squamous cell carcinoma of the ante-

rior maxilla to demonstrate techniques for protecting the

microvascular reconstruction when tracheotomy should be avoided

and NIPPV is required postoperatively.

2 | CASE 1

Written, informed consent for the publication of case details and iden-

tifying photographs and radiographs was provided by the patient.

2.1 | Clinical Presentation

A 60 year old female presented to Head and Neck Clinic with a

3-4 month history of a lesion of the anterior alveolar ridge. Biopsies

revealed invasive squamous cell carcinoma (SCC). Clinically, she had a

4 cm lesion of the anterior maxilla, and radiographically the tumor

eroded just through the floor of the nasal cavity but did not approach

the orbit (Figure 1). Her case was discussed at multidisciplinary tumor

board, with consensus recommendation for upfront surgery via infra-

structure maxillectomy.

The patient was diagnosed with slowly progressive limb-onset

familial ALS 3 years prior to this cancer diagnosis, with subsequent

onset of respiratory and bulbar symptoms. At the time of presenta-

tion, she was wheelchair-bound, partially gastrostomy tube dependent

(tolerating only limited pureed food by mouth), requiring symptom

management for sialorrhea, and using NIPPV at night for orthopnea

with normal speech function. Pre-operative pulmonary function test-

ing showed a vital capacity of 51% of predicted normal. Given the

underlying respiratory insufficiency due to her ALS, there was con-

cern that the patient would be difficult to decannulate should she

undergo tracheotomy perioperatively, and that by doing so she

would be prematurely committed to lifetime tracheotomy

F IGURE 1 Representative preoperative coronal (A) and axial
(B) computerized tomography slices of the tumor of the anterior
maxilla crossing midline

F IGURE 2 Intraoperative photos of two-segment osteocutaneous fibula free flap midface reconstruction (A); free flap pedicle tunneled
medial to mandible (arrow) prior to microvascular anastomosis with the facial artery and vein (B); and postoperative appearance of the patient's
midface and well-vascularized free flap skin paddle at the finalization of the case (C)
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dependence. The patient was admitted pre-operatively to optimize

her overall status and evaluate if her NIPPV face mask could be

incorporated post-operatively. Multi-disciplinary input between the

surgical team, neurology, respiratory therapy, anesthesia, speech-

language pathology, and patient resulted in a consensus decision to

attempt to avoid a tracheotomy.

2.2 | Surgical Details

The patient underwent an uncomplicated infrastructure maxillectomy,

ipsilateral neck dissection, and fibula free flap reconstruction via a

two-surgeon synchronous approach to minimize operative time. Two-

segment vascularized bony reconstruction was utilized to reconstruct

the anterior maxilla (Figure 2). The 5 � 10 cm fibula skin paddle was

utilized for reconstruction of palatal, alveolar, buccal, and lip mucosa.

The free flap pedicle was tunneled submucosally along the retromolar

trigone, and medial to the mandible into the neck for microvascular

anastomosis to the right facial artery and vein (Figure 2). A 3.0 mm

venous coupler was utilized for the venous anastomosis. Total anes-

thesia time was 448 minutes.

2.3 | Outcomes

Immediately following extubation, the patient was transitioned to

NIPPV pulmonary support with a Philips Respironics Total Face

Mask (Murrysville, PA; Figure 3). Following transfer into the inten-

sive care unit, the patient was weaned from NIPPV to supplemental

oxygen via facemask within 4 hour of transfer to the ICU, without

need for positive pressure ventilation for the remainder of her

inpatient stay.

Throughout her immediate postoperative course, the free flap

maintained excellent perfusion as evidenced by brisk capillary refill,

appropriate color, and strong biphasic doppler signal on the skin pad-

dle. There were no signs of venous congestion or partial or full skin

paddle loss noted. At the time of outpatient follow up (POD 24),

the skin paddle was well healed with all intraoral incisions intact, and

the anterior maxilla displayed appropriate projection (see Figure 4).

The patient participated in a video swallow study on POD 24, reveal-

ing safe and efficient swallowing which allowed resumption of her

pre-surgical diet of pureed foods and nectar thick liquids for pleasure.

However, she remained partially G-tube dependent given pre-existing

neuromuscular dysphagia.

F IGURE 3 Philips Respironics Total Face Mask with a soft, flexible sealing layer [photo from product brochure, 2005] (A) applied immediately
postoperatively (B), (C) for BiPAP delivery following maxillectomy, neck dissection, and osteocuteanous fibula free flap reconstruction of the

midface

F IGURE 4 3D Reconstruction of postoperative CT scan demonstrating fibula free flap midface reconstruction with vascular pedicle (arrows)
running medial to mandible
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3 | DISCUSSION

Here we describe the novel application of immediate postoperative

NIPPV of a patient with ALS without vascular compromise of midface

fibula free flap reconstruction. Key factors to success of the recon-

struction included a medial tunnel of the vascular pedicle along the

inner aspect of the mandible, as well as use of a full face NIPPV mask

with a soft sealing layer which did not place direct pressure on the

midface reconstruction.

Typically, the tunnel for the pedicle for midfacial reconstruction

with the fibula free flap is created subcutaneously, passing lateral to

the mandible.13–15 Here we describe alternatively creating the tunnel

medial the mandible in order to protect the pedicle from compression

of the NIPPV system. The submucosal dissection was straightforward,

without inadvertant mucosal tear during the dissection. In addition,

the patient was placed on prophylactic steroids postoperatively, and

no significant edema of the oral cavity or oropharynx was noted as a

result of the submucosal intraoral tunnel. However, adequate length

of the pedicle for this technique must be ensured in order to avoid a

difficult microvascular anastomosis near or underneath the mandible.

This case also highlights important considerations when treating

ALS patients with head and neck cancer. First, the surgeon must care-

fully weigh the donor site morbidity when considering free flap recon-

struction as there may be a discrepancy in function between the

upper and lower extremities depending on the patient's neurologic

status. In this case, given that the patient had no residual function in

her lower extremities, a fibula free flap posed minimal donor site

morbidity.

The head and surgeon should carefully counsel a patient with ALS

that decannulation following tracheotomy for a non-pulmonary pur-

pose (eg, airway protection following head and neck reconstruction)

may be prolonged and/or more difficult than the typical head and

neck cancer patient. In this case, a tracheotomy was avoided by

transitioning the patient directly from the ventilator to NIPPV as she

recovered from general anesthesia, and we encountered no issues

with airway compromise postoperatively. Additionally, it allowed for

immediate oral speech which was her perferred mode of communica-

tion in the setting of declining function of her upper extremities.

Patients with ALS ultimately lose the ability to phonate and rely on

assistive modes of communication, which may be impacted by sur-

gery. Ultimately, multidisciplinary discussions between the surgeon,

pulmonologist, anesthesiologist, neurologist, respiratory therapist,

speech-language pathologist, and nursing staff are critical for difficult

perioperative decision-making for these patients.

In non-ALS setting, tracheotomy can often be avoided in free flap

reconstruction of the palate, particularly in the scenario of a patient

with robust physiologic reserve and a modest-sized intraoral recon-

struction. However, in patients with ALS with poor pulmonary reserve

and impaired secretion management, airway management after any

intraoral reconstruction is inevitably more complex. A non-ALS patient

can often compensate for the increased secretion burden and swelling

associated with such a palatal reconstruction. However, this manu-

script highlights the adjunctive measures which can help bridge the

patient though the perioperative period to compensate for the airway

insults necessarily inflicted by the oral cavity reconstruction, and thus

avoid perioperative tracheotomy. In addition, we foresee these

methods of post-operative NIPPV in the context of palatal free flap

reconstruction could potentially be applied to the free flap reconstruc-

tion of other oral cavity defects for which elective tracheotomy could

be avoided in a non-ALS patient, for example, buccal mucosa or ante-

rior tongue/floor of mouth without significant detachment of

geniohyoid or genioglossus musculature.

Lastly, when treating patients with ALS, it is paramount for the

head and neck surgeon to incorporate the larger picture of

the patient's life expectancy and quality of life goals into surgical

decision-making. Any surgical treatment, even in the case of head and

neck cancer, is necessarily palliative in this progressive neurologic dis-

ease which is universally fatal.16 Incorporating the treating neurolo-

gist's predictions of life expectancy, the speech-language pathologist's

expectations for speech and swallowing outcomes, as well as poten-

tially including a palliative care physician in discussion of goals of care

preoperatively, are important aspects when approaching surgical

cancer care of ALS patients.

4 | CONCLUSIONS

We describe a successful system for immediate postoperative

NIPPV for a patient with ALS following midface reconstruction

with a fibula free flap, with excellent healing without vascular

compromise of the free flap postoperatively. Keys to avoidance of

pedicle or free flap compression by the NIPPV mask in this case

included a medial tunnel for the free flap pedicle along the inner

aspect of the mandible, as well as use of a full face NIPPV mask

with a soft sealing skin interface that did not cause direct pressure

to the free flap. This case also highlights important perioperative

considerations for the head and neck surgeon when treating ALS

patients, including extremity function when considering the donor

site, as well as concerns for difficulty with decannulation following

tracheotomy.

ACKNOWLEDGMENTS

None.

CONFLICT OF INTERESTS

The authors certify that they have no affiliations with or involvement

in any organization or entity with any financial interest or nonfinancial

interest in the subject matter or materials discussed in this

manuscript.

ETHICAL STATEMENT

Written, informed consent was obtained directly from the patient for

publication of this case and all photos included therein. Given that this

manuscript includes the description of one single case, it does not

meet criteria for “human subjects research” and as such is exempt

from IRB review.

4 of 5 LARSON ET AL.



AUTHOR CONTRIBUTIONS

Conceptualization, A.R.L., J.D.R.; Investigation, A.R.L., J.D.R.; Writing-

original draft, A.R.L.; Writing-review & editing, A.R.L., J.D.R.; Supervision,

J.D.R.; Validation, A.R.L.; Project administration, J.D.R.; Data curation,

A.R.L.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Andrew R. Larson https://orcid.org/0000-0003-4164-5801

REFERENCES

1. Allak A, Nguyen TN, Shonka DC, Reibel JF, Levine PA, Jameson MJ.

Immediate postoperative extubation in patients undergoing free

tissue transfer. Laryngoscope. 2011;121(4):763-768. https://doi.org/

10.1002/lary.21397

2. Cai T, Zhang W, Yu Y, et al. Scoring system for selective tracheostomy

in head and neck surgery with free flap reconstruction. Head Neck.

2020;42(3):476-484. https://doi.org/10.1002/hed.26028

3. Moore MG, Bhrany AD, Francis DO, Yueh B, Futran ND. Use of

nasotracheal intubation in patients receiving oral cavity free flap

reconstruction. Head Neck. 2010;32(8):1056-1061. https://doi.org/

10.1002/hed.21291

4. Durbin CG. Early complications of tracheostomy. Respir Care. 2005;

50(4):511-515.

5. Epstein SK. Late complications of tracheostomy. Respir Care. 2005;50

(4):542-549.

6. Prabhakar A, Owen CP, Kaye AD. Anesthetic management of the

patient with amyotrophic lateral sclerosis. J Anesth. 2013;27(6):909-

918. https://doi.org/10.1007/s00540-013-1644-2

7. Benjaminsen E, Alstadhaug KB, Gulsvik M, Baloch FK, Odeh F.

Amyotrophic lateral sclerosis in Nordland county, Norway, 2000–
2015: prevalence, incidence, and clinical features. Amyotroph Lat Scl Fr.

2018;19(7–8):1-6. https://doi.org/10.1080/21678421.2018.1513534
8. Hoeper AM, Barbara DW, Watson JC, Sprung J, Weingarten TN.

Amyotrophic lateral sclerosis and anesthesia: a case series and review

of the literature. J Anesth. 2019;33(2):257-265. https://doi.org/10.

1007/s00540-019-02611-x

9. Lee SS, Lee JH, Kim EJ, Lee SG, Ban JS, Min BW. Anesthetic manage-

ment of a patient with amyotrophic lateral sclerosis (ALS) - A case

report. Korean J Anesthesiol. 2008;55(3):383-386. https://doi.org/10.

4097/kjae.2008.55.3.383

10. Bourke SC, Tomlinson M, Williams TL, Bullock RE, Shaw PJ,

Gibson GJ. Effects of non-invasive ventilation on survival and quality

of life in patients with amyotrophic lateral sclerosis: a randomised

controlled trial. Lancet Neurol. 2006;5(2):140-147. https://doi.org/10.

1016/s1474-4422(05)70326-4

11. Lyall RA, Donaldson N, Fleming T, et al. A prospective study of quality

of life in ALS patients treated with noninvasive ventilation. Neurology.

2001;57(1):153-156. https://doi.org/10.1212/wnl.57.1.153

12. Pinto AC, Evangelista T, Carvalho M, Alves MA, Luís MLS. Respiratory

assistance with a non-invasive ventilator (Bipap) in MND/ALS

patients: Survival rates in a controlled trial. J Neurol Sci. 1995;129:

19-26. https://doi.org/10.1016/0022-510x(95)00052-4

13. Futran ND, Wadsworth JT, Villaret D, Farwell DG. Midface Recon-

struction With the Fibula Free Flap. Arch Otolaryngol Head Neck Surg.

2002;128(2):161-166. https://doi.org/10.1001/archotol.128.2.161

14. Eskander A, Kang SY, Teknos TN, Old MO. Advances in midface

reconstruction. Curr Opin Otolaryngo. 2017;25(5):422-430. https://

doi.org/10.1097/moo.0000000000000396

15. Chang EI, Hanasono MM. State-of-the-art reconstruction of midface

and facial deformities. J Surg Oncol. 2016;113(8):962-970. https://

doi.org/10.1002/jso.24150

16. Blackhall LJ. Amyotrophic lateral sclerosis and palliative care: Where

we are, and the road ahead. Muscle Nerve. 2012;45(3):311-318.

https://doi.org/10.1002/mus.22305

How to cite this article: Larson AR, Chen JX, Holman A, et al.

Immediate postoperative non-invasive positive pressure

ventilation following midface microvascular free flap

reconstruction. Cancer Reports. 2022;5(7):e1518. https://doi.

org/10.1002/cnr2.1518

LARSON ET AL. 5 of 5

https://orcid.org/0000-0003-4164-5801
https://orcid.org/0000-0003-4164-5801
https://doi.org/10.1002/lary.21397
https://doi.org/10.1002/lary.21397
https://doi.org/10.1002/hed.26028
https://doi.org/10.1002/hed.21291
https://doi.org/10.1002/hed.21291
https://doi.org/10.1007/s00540-013-1644-2
https://doi.org/10.1080/21678421.2018.1513534
https://doi.org/10.1007/s00540-019-02611-x
https://doi.org/10.1007/s00540-019-02611-x
https://doi.org/10.4097/kjae.2008.55.3.383
https://doi.org/10.4097/kjae.2008.55.3.383
https://doi.org/10.1016/s1474-4422(05)70326-4
https://doi.org/10.1016/s1474-4422(05)70326-4
https://doi.org/10.1212/wnl.57.1.153
https://doi.org/10.1016/0022-510x(95)00052-4
https://doi.org/10.1001/archotol.128.2.161
https://doi.org/10.1097/moo.0000000000000396
https://doi.org/10.1097/moo.0000000000000396
https://doi.org/10.1002/jso.24150
https://doi.org/10.1002/jso.24150
https://doi.org/10.1002/mus.22305
https://doi.org/10.1002/cnr2.1518
https://doi.org/10.1002/cnr2.1518

	Immediate postoperative non-invasive positive pressure ventilation following midface microvascular free flap reconstruction
	1  INTRODUCTION
	2  CASE 1
	2.1  Clinical Presentation
	2.2  Surgical Details
	2.3  Outcomes

	3  DISCUSSION
	4  CONCLUSIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTERESTS
	ETHICAL STATEMENT
	AUTHOR CONTRIBUTIONS
	DATA AVAILABILITY STATEMENT

	REFERENCES


