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• Surgical Fire – A New Risk Factor 

• HAI’s and Nurse Staffing 

• Increasing Mortality After Falls in Elderly 

• Dental Prescribing Called Into Question 

 

 

 

Surgical Fire – A New Risk Factor 
 

 

Our numerous columns on surgical fires have focused on the 3 elements of the “fire 

triad” – an oxidizer, a fuel, and an ignition source. We’ve pointed out that avoiding free 

flow of oxygen is an extremely important facet of prevention of surgical fires.  

 

We’ve pointed out that many of the surgical fires in recent years have occurred in 

relatively “minor” operations. One of the reasons is that oxygen is often delivered in such 

cases by nasal prongs or a loosely fitting mask. That results in the presence of free 

oxygen in an operative field. Preventing free oxygen by use of a secure airway (laryngeal 

mask or endotracheal tube) is thought to to be the safest way to ensure free oxygen won’t 

be available to contribute to a fire. 

 

But, a recent report of a surgical fire (Rettner 2019) highlighted an unusual source of free 

oxygen. A 60 y.o. man with COPD was undergoing surgery for an aortic dissection. He 

was intubated and on a ventilator. During the surgery, the surgeons encountered bullae 

attached to the sternum. Despite efforts to avoid the bullae, one was punctured. 

Apparently, the supplemental oxygen was increased to prevent hypoxia. But, when an 

electrocautery device was used during the procedure, a fire was ignited on surgical gauze 

within the field. The fire was quickly doused with saline and there was apparently no 

injury to the patient, Despite the fire incident, the rest of the surgery went well, and the 

aortic tear was successfully repaired. 

 

This case was presented at the Euroanaesthesia Congress, the annual meeting of the 

European Society of Anaesthesiology in Vienna, Austria. Lead author of the report, Dr. 

Ruth Shaylor, noted there have been only seven previous cases of chest cavity fires 

reported in the medical literature. All seven cases involved the presence of dry surgical 
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materials (such as sponges or gauze); electrocautery devices and increased supplemental 

oxygen concentrations. All of the patients had COPD or preexisting lung disease. 

 

Thus, a key lesson here is that, during our fire risk assessment (done both in the pre-op 

“huddle” and the surgical timeout) we need to add COPD as a risk factor in cases of 

thoracic surgery. The other key lesson is that the surgeon and anesthesiologist still need 

to coordinate to minimize supplemental oxygen when electrocautery (or other heat 

source) is about to be used. Even if supplemental oxygen were temporarily stopped here, 

it’s still possible there would have been enough free oxygen from the leak to contribute to 

the fire risk. Hence, recognition of the risk and having a ready supply of sterile saline to 

extinguish a fire is also critical. 

 

 

Our prior columns on surgical fires: 

 

• December 4, 2007  “Surgical Fires” 

• April 29, 2008  “ASA Practice Advisory on Operating Room Fires” 

• November 2009  “ECRI: Update to Surgical Fire Prevention” 

• January 2011   “Surgical Fires Not Just in High-Risk Cases” 

• March 2011   “APSF Fire Safety Video” 

• November 2011  “FDA Initiative on Preventing Surgical Fires” 

• December 13, 2011  “Surgical Fires Again” 

• April 24, 2012  “Fire Hazard of Skin Preps Oxygen” 

• April 2013   “Reminder: Hand Sanitizers Are Flammable” 

• June 25, 2013   “Update on Surgical Fires” 

• October 1, 2013  “Fuels and Oxygen in OR Fires” 

• August 12, 2014  “Surgical Fires Back in the News” 

• December 16, 2014 “More on Each Element of the Surgical Fire Triad” 

• December 2015  “Unique Ignition Sources in Surgical/OR Fires” 

• January 10, 2017  “The 26-ml Applicator Strikes Again!” 

• January 9, 2018  “More on Fire Risk from Surgical Preps” 

• June 2018   “ISMP on Fire Risk from Skin Preps” 

• July 2018   “FDA on Surgical Fires” 

• September 11, 2018  “Lessons from a Surgical Fire” 

• May 7, 2019   “Simulation Training for OR Fires” 
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HAI’s and Nurse Staffing 
 

 

Do nurse staffing levels impact rates of healthcare-associated infections (HAI’s)? Last 

year a systematic review of the literature (Mitchell 2018) identified 54 articles dealing 

with the issue. The majority of the studies found nurse staffing variables to be associated 

with an increase in HAI rates. But the authors noted studies varied in design and 

methodology, as well as in their use of operational definitions and measures of staffing 

and HAI’s. Also, only 5 studies addressed non-nurse staffing, and those had mixed 

results. The authors concluded that more rigorous and consistent research designs, 

definitions, and risk-adjusted HAI data are needed in future studies exploring this area. 

 

So a new study (Shang 2019) has addressed some of the methodological weaknesses of 

previous studies. Shang and colleagues analyzed data from a large urban hospital system. 

HAI’s were diagnosed using the Centers for Disease Control and Prevention's National 

Healthcare Safety Network definitions and Cox proportional-hazards regression model 

was used to examine the association of nurse staffing (2 days before HAI onset) with 

HAI’s after adjusting for individual risks. Fifteen percent of patient-days had 1 shift 

understaffed, defined as staffing below 80% of the unit median for a shift, and 6.2% had 

both day and night shifts understaffed. They found that patients on units with both shifts 

understaffed with RN’s were 15 percent more likely to develop HAI’s on or after the 

third day of exposure to periods of understaffing compared to patients in units with both 

day and night shifts adequately staffed. In addition, units understaffed with nursing 

supporting staff (LPN’s and nurse assistants) had increased patients’ risk of HAI’s. 

 

This is one more study that adds to the evidence base on the importance of adequate 

nurse:patient staffing ratios. Nursing staffing levels have also been shown to correlate 

with patient mortality rates. But, as we’ve discussed in so many columns, the issue is 

more complex than simple nurse:patient ratios. Those ratios do not take into account 

actual nurse workload nor do they take into account the fatigue factor that may 

accompany long work shifts or forced overtime. One factor that comes into play in those 

conditions is the concept of “missed nursing care” or “care left undone” (see our Patient 

Safety Tips of the Week for November 26, 2013 “Missed Care: New Opportunities?” and 

May 9, 2017 “Missed Nursing Care and Mortality Risk”).  

 

We discussed the issue of nursing workload in detail in our Patient Safety Tips of the 

Week for March 6, 2018 “Nurse Workload and Mortality” and May 29, 2018 “More on 

Nursing Workload and Patient Safety” and our February 2019 What's New in the Patient 
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Safety World column “Nurse Staffing, Workload, Missed Care, Mortality”. In those 

columns we discussed the issue of how to best measure workload. 

 

 

 

Some of our other columns on nursing workload and missed nursing care/care left 

undone: 

 

November 26, 2013  “Missed Care: New Opportunities?” 

May 9, 2017   “Missed Nursing Care and Mortality Risk” 

March 6, 2018   “Nurse Workload and Mortality” 

May 29, 2018   “More on Nursing Workload and Patient Safety” 

October 2018    “Nurse Staffing Legislative Efforts” 

February 2019  “Nurse Staffing, Workload, Missed Care, Mortality” 
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Increasing Mortality After Falls in Elderly 
 

 

Recent publications have revealed a couple disturbing trends about falls in the elderly. 

Hartholt et al. (Hartholt 2019) found an increasing age-adjusted trend in mortality from 
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falls was observed among older US adults from 2000 to 2016. Mortality rates increased 

with age and throughout the study period, with the worst trends in the oldest age groups. 

Crude mortality rate increased from 51.6 per 100,000 persons in 2000 to 122.2 per 

100,000 persons in 2016. Age-adjusted mortality rates among adults aged 75 years or 

older increased from 60.7 per 100,000 men in 2000 to 116.4 per 100,000 men in 2016 

and from 46.3 per 100,000 women in 2000 to 105.9 per 100,000 women in 2016. 

 

Another study (Hoffman 2019) found that posthospital fall-related injuries were a leading 

readmission diagnosis, particularly for patients originally admitted with a fall-related 

injury or cognitive impairment. Overall, among Medicare beneficiaries aged 65 years and 

older, 14.4% of index admissions resulted in readmission, with readmission rates of 

12.9% for those with a previous fall and 16.0% for patients with cognitive impairment. 

Overall, fall-related injuries ranked as the third-leading readmission diagnosis, 

accounting for 5.1% of all readmission diagnoses. For those with a fall-related injury at 

index admission and discharged home or to home health care, fall-related injuries were 

the leading readmission diagnosis. 

 

And yet another study (Piau 2019) found that some falls classified in the literature as 

non-injurious may nevertheless increase the risk of loss of autonomy and undesired 

outcomes. They found that, among falls that did not give rise to any formal healthcare 

intervention, 8% resulted in a modification of walking ability. Their study was a 

retrospective analysis of falls prospectively self-reported by older adults via an online 

weekly health form over four years. 62% of the falls occurred indoors and, somewhat 

surprisingly, 81% occurred in well-lit areas. Bedrooms were the most common places for 

in-home falls. Commonly observed precipitating factors included loss of balance or a 

slip/trip. Almost one-third of falls were defined as injurious and 22% resulted in a change 

in walking ability, often leading to the use of a cane or walker. 

 

Fortunately, there is evidence that we can do something to prevent such falls in the 

elderly. Liu-Ambrose and colleagues (Liu-Ambrose 2019) evaluated a home-based 

exercise program as a fall prevention strategy in adults aged at least 70 years who were 

referred to a fall prevention clinic after an index fall. Participants were randomized to 

receive usual care plus a home-based strength and balance retraining exercise program 

delivered by a physical therapist or usual care, consisting of fall prevention care provided 

by a geriatrician. A total of 236 falls occurred among 172 participants in the exercise 

group vs 366 falls among 172 participants in the usual care group (estimated incidence 

rates of falls per person-year were 1.4 vs 2.1, respectively). The absolute difference in fall 

incidence was 0.74 falls per person-year and the incident rate ratio was 0.64. No adverse 

events related to the intervention were reported. The authors emphasize that these results 

apply to secondary prevention and that studies in other clinical settings would be needed 

to see if such an intervention works in primary fall prevention. 

 

In the accompanying editorial (Pahor 2019) Pahor points out that the home-based 

exercise program reduced the number of falls without improving physical performance 

measures, including the Short Physical Performance Battery and the Timed Up and Go 

Test, suggesting that the reduction in fall risk was mediated by mechanisms other than 
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detectable improvements in muscle strength or physical function. He suggests that other 

factors, such as improvements in self-efficacy and self-controlled coping awareness, may 

have played a role. 

 

 

 

Some of our prior columns related to falls: 

• April 16, 2007  “Falls With Injury” 

• July 17, 2007    “Falls in Patients on Coumadin or Heparin or Other 

Anticoagulants” 

• January 1, 2008  “Fall Prevention” 

• October 7, 2008  “Lessons from Falls....from Rehab Medicine” 

• November 18, 2008  “Ticket to Ride: Checklist, Form, or Decision Scorecard?” 

• August 4, 2009  “Faulty Fall Risk Assessments?” 

• September 22, 2009 “Psychotropic Drugs and Falls in the SNF” 

• December 22, 2009  “Falls on Toileting Activities” 

• January 2010   “Falls in the Radiology Suite” 

• June 2010    “Seeing Clearly a Common Sense Intervention” 

• May 29, 2012   “Falls, Fractures, and Fatalities” 

• June 5, 2012   “Minor Head Trauma in the Anticoagulated Patient”. 

• January 15, 2013 “Falls on Inpatient Psychiatry” 

• March 2013   “Sedative/Hypnotics and Falls” 

• December 3, 2013  “Reducing Harm from Falls on Inpatient Psychiatry” 

• June 2014    “New Glasses and Fall Risk” 

• July 8, 2014   “Update: Minor Head Trauma in the Anticoagulated 

Patient” 

• August 2014    “Cataract Surgery and Falls” 

• November 4, 2014  “Progress on Fall Prevention” 

• March 2015   “Another Paradox: Falls Due to Walking Aids” 

• June 9, 2015   “Add This to Your Fall Risk Assessment” 

• July 28, 2015   “Not All Falls Are the Same” 

• October 2015   “Patient Perception of Fall Risk” 

• October 27, 2015  “Sentinel Event Alert on Falls and View from Across the 

Pond” 

• February 16, 2016  “Fall Prevention Failing?” 

• March 14, 2017  “More on Falls on Inpatient Psychiatry” 

• July 2017   “Mobility vs. Falls” 

• February 2018  “Global Sensory Impairment and Patient Safety” 

• February 20, 2018  “Delirium and Falls” 

• March 2019   “Newborn Falls” 
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Dental Prescribing Called Into Question 
 

 

We’ve done a few columns on dental patient safety. While most have focused on the risks 

associated with sedation in dental settings, our March 15, 2016 Patient Safety Tip of the 

Week “Dental Patient Safety” covered what we thought was the gamut of patient safety 

issues in dental patients. But one issue has flown under the radar: prescribing patterns. 
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Some new studies have pointed out overprescribing of opioids and prophylactic 

antibiotics by dentists. 

 

Hudgins et al. (Hudgins  2019) analyzed visits to ED’s and outpatient clinics for 

adolescents (13–17 years old) and young adults (18–22 years old). Rates of opioid 

prescribing were calculated. The authors noted that teens and young adults are at 

particular high risk for opioid misuse, and opioid prescription in this age group has been 

linked to future long-term opioid use. Among ED visits, opioid-prescribing rates were 

highest among adolescents and young adults with dental disorders (59.7% and 57.9%, 

respectively), followed by adolescents with clavicle (47.0%) and ankle fractures (38.1%). 

 

But who is prescribing these opioids for the dental conditions? It’s quite likely that the 

emergency physicians are evaluating the patients for the dental problem, prescribing the 

analgesics, and referring the patients to a dentist or dental clinic. 

 

However, a second study (Suda 2019a) compared opioid prescribing by dentists in the 

United States and England. The researchers note that dentists are one of the most frequent 

US prescribers of opioids despite data suggesting that nonopioid analgesics are similarly 

effective for oral pain. They found that, in 2016, the proportion of prescriptions written 

by US dentists that were for opioids was 37 times greater than the proportion written by 

English dentists. In all, 22.3% of US dental prescriptions were opioids compared with 

0.6% of English dental prescriptions. 

 

The rate of opioid prescriptions per 1000 population was 35.4 per 1000 for the US 

population vs 0.5 per 1000 in the England population (a rate 70 times higher in the US) 

and the number of opioid prescriptions per dentist in the US was 58.2 prescriptions per 

dentist vs 1.2 prescriptions per dentist in England. 

 

Moreover, opioids with a high potential for abuse, such as oxycodone, were frequently 

prescribed by US dentists but not prescribed in England. 

 

The same group also looked at dental prescribing of antibiotics (Suda 2019b). They 

found that 81% of antibiotics prescribed by dentists to prevent infections prior to dental 

visits are probably unnecessary. Factors associated with unnecessary antibiotic 

prophylaxis included prosthetic joint devices, tooth implant procedures), female sex, and 

visits occurring in the western United States. The authors point out something we were 

unaware of: dentists prescribe about 10% of all antibiotics in the US and, in fact, are the 

top specialty other than primary care for prescribing antibiotics (Hicks 2015). 

 

In our March 15, 2016 Patient Safety Tip of the Week “Dental Patient Safety” one of the 

items we noted in the literature was failure to prescribe prophylactic antibiotics before 

dental procedures in “at risk” patients. But we pointed out that guidelines and 

recommendations for prophylactic antibiotics had changed considerably and that the 

evidence was not strong for their use in patients with conditions like total joint 

prosthetics. 
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Failure to use antibiotic prophylaxis in patients with artificial heart valves or other 

foreign bodies that might become infected has been listed as a safety concern. However, 

most recent guidelines have actually done away with prophylaxis in many cases. 

Compared with previous recommendations, there are currently relatively few patient 

subpopulations for whom antibiotic prophylaxis may be indicated prior to certain dental 

procedures (ADA 2016). For example, for those with hip arthroplasties the current 

guidelines do not recommend antibiotic prophylaxis prior to dental surgery unless there 

have been complications related to the hip surgery. 

 

But, before you go blaming dentists, keep in mind that the above studies utilized 

administrative data and those do not tell us who really recommended the antibiotic 

prophylaxis. Our own dentist tells us that local orthopedic surgeons from one group 

always recommend their total joint arthroplasty patients get prophylactic antibiotics 

before dental work, whereas the other group does not recommend them. And even the 

orthopedic specialty societies add to the confusion.  

 

The Suda study looked at dental procedures performed between 2011 and 2015, a time 

period in which recommendations and guidelines for use of prophylactic antibiotics in 

patients with joint replacements were in a state of flux. In 2012, a joint effort by the 

American Academy of Orthopedic Surgeons and the American Dental Association did a 

thorough review of the issue of antibiotic prophylaxis in patients with joint implants in 

2012 (AAOS/ADA 2012) and came up with the following recommendation: “The 

practitioner might consider discontinuing the practice of routinely prescribing 

prophylactic antibiotics for patients with hip and knee prosthetic joint implants 

undergoing dental procedures.” The word “might” sounds pretty squishy to us, and 

obviously was not strong enough to dissuade some orthopedic surgeons from 

recommending antibiotic prophylaxis for their total joint replacement patients undergoing 

dental procedures. 

 

The most recent ADA recommendation for patients with prosthetic joint implants (ADA 

2019) cites the January 2015 ADA clinical practice guideline (Sollecito 2015), based on a 

2014 systematic review and states, “In general, for patients with prosthetic joint implants, 

prophylactic antibiotics are not recommended prior to dental procedures to prevent 

prosthetic joint infection.” It does note that for patients with a history of complications 

associated with their joint replacement surgery who are undergoing dental procedures 

that include gingival manipulation or mucosal incision, prophylactic antibiotics should 

only be considered after consultation with the patient and orthopedic surgeon. 

 

The Suda article (Suda 2019b) points out that, while the rate of antibiotic prescriptions 

overall has decreased nationally in the past several years, antibiotic prescriptions by 

dentists have remained steady. 

 

Recommendations now for antibiotic prophylaxis during dental procedures involve 

primarily patients at highest risk for infective endocarditis (eg. those with prosthetic 

valves, previous endocarditis, congenital heart disease, transplant patients with 

http://www.ada.org/en/member-center/oral-health-topics/antibiotic-prophylaxis
http://www.aaos.org/Research/guidelines/PUDP/PUDP_guideline.pdf
https://www.ada.org/en/member-center/oral-health-topics/antibiotic-prophylaxis
https://www.ada.org/en/member-center/oral-health-topics/antibiotic-prophylaxis
http://jada.ada.org/article/S0002-8177(14)00019-1/fulltext?nav=rotatorJanmain
https://jada.ada.org/article/S0002-8177(14)00019-1/fulltext
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2734798


valvulopathy). Bottom line: always check to ensure the most up-to-date guidelines for 

prophylaxis are followed. 

 

Good antibiotic stewardship prevents unnecessary administration of antibiotics that may 

lead to emergence of microbial resistance to the antibiotics or promote C. difficile 

infections or other antibiotic-associated adverse events. These risks outweigh the 

relatively small risk of seeding a prosthetic joint. 

 

 

Some of our previous columns on dental patient safety issues: 

 

March 15, 2016 “Dental Patient Safety”  

August 2016 “Guideline Update for Pediatric Sedation” 

March 28, 2017 “More Issues with Dental Sedation/Anesthesia” 

August 8, 2017 “Sedation for Pediatric MRI Rising” 

November 28, 2017 “More on Dental Sedation/Anesthesia Safety” 
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