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Background

Acute pain management following head and neck surgery 
is no simple task. The type and extent of procedures 
performed are varied, occurring in a region of the body 
rich with special neurovascular organs, providing humans 
with unique sensory perception, and facial animation. 
Patients undergoing major head and neck microvascular 
reconstructive surgery require pain management to help 
control pre-, peri, and/or post-surgical pain. Opioid 
analgesics, even in short-term administration, can lead 
to long-term use and dependence. Despite short-term 
benefits of early mobilization and decreased length of 
hospitalization, opioid use is not without serious risks (1,2), 
including dependence and death from overdose. Other, less 
severe risks include constipation, respiratory depression, 
nausea, drowsiness, confusion, and euphoria (3). 

Unfortunately, opioid addiction is an international 
problem with more than 564,000 United States (US) 
citizens suffering a fatal overdose from 1999–2020 (4), and 
36.3 million individuals suffering from drug use disorders 
in 2019 (5). In addition, treatment for opioid-related 
complications consumes tens of billions of dollars in health 
care costs alone in the US. This excludes greater than $100 
billion associated with lost productivity and criminal justice 
costs annually (6). 

Study summary

In a recent study performed by Weyh et al., opioid 
consumption was  compared between 5  d i f ferent 
institutions across 4 countries for patients undergoing 
microvascular free flap reconstruction of the mandible (7), 
a complex procedure with considerable postoperative pain 
management requirements. The purpose of this study was 
to first identify and quantify the differences in opioid use 
across five international centers, and then to determine 
the best practices for managing postoperative pain while 
minimizing opioid utilization following microvascular 
reconstructive surgery of the mandible. To address this, the 
authors designed a retrospective multi-institution cohort 
study that was approved by the Institutional Review Board 
(IRB) at the primary study institution of the University of 
Florida Jacksonville, and at each participating institution. 
Patients included in this study underwent primary 
fibula free flap (FFF) reconstruction for a mandibular 
defect between the years 2009 and 2019. Etiology of the 
mandibular defect included benign pathology and malignant 
pathology, infection, trauma, craniofacial deformity and 
excluded osteoradionecrosis (ORN) and medication-related 
osteonecrosis (MRON). The primary outcome was the 
total amount of oral morphine equivalent (OME) units 
consumed in the first 72 hours postoperatively. In addition, 
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secondary outcomes included the length of hospitalization 
stay (LOS, days), intensive care unit (ICU) admission, use 
of multimodal pain management, average pain score within 
72 hours postoperatively, and total OME prescribed at the 
time of discharge. 

A total of 185 patients from 5 institutions met the criteria 
for analysis. With regards to the primary outcome, both 
institutions in the US (University of Florida Jacksonville 
and University of Maryland) had the highest mean OME 
utilized within the first 72 hours postoperatively compared 
to their counterparts from Italy, Argentina, and India. 
The greatest difference was between the University 
of Maryland (US) having a mean OME of 306 (range, 
183–592) and Sapienza University of Rome (Italy),  
43.5 (range, 31–51). Mean LOS was generally longer 
in the non-US countries with the greatest occurring in 
Tata Medical Center (India) (13 days) and the shortest 
in the University of Florida Jacksonville, USA (6 days). 
Due to variations between institutional policies regarding 
postoperative care, ICU admissions also differed. For 
example, all patients at Tata Medical Center (India) went 
to the ICU while all patients at the University of Florida 
Jacksonville (US) went to a progressive care unit. The use 
of multimodal analgesia was mostly comparable between 
institutions with acetaminophen and nonsteroidal anti-
inflammatory drugs (NSAIDSs) commonly used as adjuncts. 
However, the use of NSAIDSs varied to a greater degree 
among institutions due primarily to its antiplatelet effect 
and concern for postoperative bleeding. Pain scores are 
often subjective and were not consistently measured across 
all participating institutions. US centers were significantly 
more likely to discharge patients with opioids compared to 
their international counterparts. 

Overall, this study revealed that postoperative opioid 
utilization following microvascular reconstruction of the 
mandible with the FFF varied among international centers 
with the US demonstrating the greatest usage compared 
to Italy, Argentina, and India. The difference in opioid 
utilization reflected in this study highlights the variation in 
prescribing habits as well as patient management ideologies 
both within and between countries. 

Commentary

This retrospective study emphasizes a key challenge in 
the current international “opioid crisis”; despite relative 
uniformity in surgical treatment, postoperative pain 
management varies widely worldwide. To address this 

challenge, we must consider the evidence for multimodal 
analgesia in this specific subgroup of patients. 

Most notably, a recently published systematic review 
by Go et al. provided evidence for the use of adjunct 
non-opioid analgesics ,  c it ing many challenges in 
developing a standardized postoperative pain management  
protocol (8). These include significant variability in the 
type of drug, dosage, route and timing of administration. 
Subjective pain outcome measurements were also highly 
variable. Overall, multimodal analgesia was shown to 
decrease perioperative opioid utilization without increased 
surgical or medical complications in free flap patients. 
Cramer et al. further provided commentary on Go et al.’s 
work by highlighting the strengths and weaknesses of a 
multimodal analgesia protocol for head and neck surgery 
patients (9). These include the benefit of safely adding non-
opioid adjuncts such as ibuprofen and acetaminophen, 
when not contraindicated, and point out the limited efficacy 
of gabapentin for postoperative pain. Although selective  
COX-2 inhibitors do not increase the risk of bleeding and 
have been studied as a non-opioid adjunct for postoperative 
pain, additional prospective studies are needed to 
demonstrate its superior efficacy to non-selective NSAIDs 
following free flap surgery. While the risk for perioperative 
bleeding and hematoma may exist with nonselective 
NSAIDs, it remains infrequent and posed no significant 
risk when compared to a placebo in a systematic review 
consisting of 3,064 patients (10). Finally, preoperative 
opioid consumption is a common finding among patients 
with head and neck cancer, increasing the need for peri- and 
postoperative opioids (11-13). 

In our opinion, the Weyh et al. paper selected an ideal 
study population: individuals undergoing major head and 
neck resection and fibula free flap reconstruction, with 
multiple operative sites, long operations, and featuring a 
long hospital course where immediate-acting intravenous 
opioids for acute pain are readily available. For patients 
undergoing free flap reconstruction, the addition of 
a second surgical site (flap donor site) augments the 
perception of pain that the patient experiences. 

Current evidence supports the use of multimodal 
analgesia following major head and neck surgery as it has 
been shown to reduce both opioid utilization and length of 
hospitalization (8). However, due to the heterogeneity of 
current multimodal analgesic protocols, there currently does 
not exist a standardized universal protocol. While multiple 
adjuvant analgesics such as NSAIDSs, acetaminophen, 
gabapentin, neuromuscular relaxants, corticosteroids, and 
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extremity nerve blocks have been described, only NSAID 
and acetaminophen-based regimens have been shown to 
provide a reliable and consistent outcome regarding acute 
pain control and decreased need for opioid utilization 
(14,15). Despite their simplicity, these inexpensive and 
widely available medications may provide a pathway 
forward, where more complex solutions have failed to gain 
wide acceptance.

The invitation to contribute to JOMA on this topic 
could not have come at a more critical time in the evolution 
of improved pain management in major open surgery. 
Regional supplemental anesthesia via extremity nerve 
blocks for patients undergoing free flap reconstruction of 
the head and neck has recently been shown to be associated 
with decreased hospitalization and opioid utilization 
(16-19). Regional anesthesia was first incorporated into 
enhanced recovery after surgery (ERAS) protocols for 
colorectal surgery but is now commonly performed in 
gynecologic, thoracic, breast, orthopedic, and spine 
surgery (20-23). Meanwhile, in head and neck surgery, 
several studies have shown its use was associated with 
decreased opioid utilization, decreased pain perception, 
and improved patient satisfaction postoperatively. Park  
et al. performed a retrospective study of 148 patients who 
underwent microvascular reconstructive surgery of the 
head and neck and showed that patients who received 
supplemental regional anesthesia at the donor graft harvest 
site had shorter hospitalization stay and a trend toward 
lower opioid utilization (16). More recently, Le et al. 
executed a prospective randomized controlled trial that 
analyzed the impact of supplemental regional anesthesia 
and opioid utilization following microvascular free flap 
reconstruction of the oral cavity. Patients who received 
regional anesthesia at the donor site utilized a lower number 
of opioids in the first five days postoperatively, however, 
length of hospitalization was comparable between the study  
groups (17). Zhang et al.  performed a prospective 
randomized, double-blinded study evaluating the efficacy 
and safety of combined femoral and peroneal nerve blocks 
for free fibular flap reconstruction of mandibular defects 
and showed that the block intervention was associated with 
a reduction in sufentanyl use and improved postoperative 
analgesia at the donor site (18). In addition, Persson  
et al. performed a randomized, double-blinded, placebo-
controlled study evaluating the effect of the popliteal nerve 
block for fibular free flap reconstruction of the head and 
neck and showed that patients in the treatment group 

experienced fewer episodes of breakthrough pain, consumed 
lower number of opioids in the first postoperative week, and 
did not have any complications related to the block (19). 

Conclusions

Head and neck surgical patients remain among the most 
medically complex patients, requiring a multidisciplinary 
team approach to optimize patient satisfaction and long-
term survival outcomes. Perioperative pain management 
remains a challenging task and important component 
addressed in the head and neck ERAS protocol (24). While 
completely eliminating opioid analgesics for postoperative 
pain management in this patient population does not 
appear imminent, opioid-sparing multimodal analgesia 
with an emphasis on non-opioid adjuncts such as NSAIDs, 
acetaminophen and regional anesthesia (i.e., nerve block), 
serve to limit opioid consumption in the early postoperative 
period and decrease the risk for long-term dependence. 
This is especially important to consider and incorporate in 
the higher opioid-prescribing in Western countries, such as 
the United States. 
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