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Sentinel and 
never events in spinal surgery
I NTRODUCTION
What is a sentinel event? The Joint Commission defi ne it as: “any un-
anticipated event in a healthcare setting resulting in death or serious phys-
ical or psychological injury to a patient not related to the natural course 
of a patients illness”.1 Two recent publications look at sentinel events in 
cervical and lumbar spine surgery from a national database in the USA.1-2 
In the UK in the 21st century we talk about ‘never’ events i.e. events that 
should never occur during the provision of medical care. NHS  England2 
lists 25 of these, only three are surgical; wrong site surgery, wrong im-
plant/prosthesis and retained foreign object. Application of the World 
Health Organization surgical safety checklist3 is intended to minimise or 
abolish the occurrence of such events in the operating theatre. Some of 
the other never events can apply to surgical patients during their episode 
of hospital care e.g. maladministration of drugs, issues with nursing care 
of the elderly and frail, and anaesthetic errors.

The issue that challenges surgeons and the legal profession when such 
events occur (and where it appears that all reasonable precautions have 
been taken to avoid their occurrence) is whether that sentinel/never event 
constitutes a breach of the duty of care owed to the patient by the treating 
surgeon/hospital and if so, what is the eff ect of that breach.

INCIDENCE AND LITERATURE REVIEW 
The reviews of Marquez-Lara et al4,5 present a very large cohort of patients 
reviewed over a long period. In the lumbar spine4 they looked at 543 146 
lumbar spine surgeries carried out between 2002 and 2011 from the Nation-
wide Inpatient Sample (NIS) database. Revision procedures were excluded 
from the analysis. There were 414 (0.08%) sentinel events. They were:
1. Wrong site surgery: 3 per 10 000 cases (0.03%)
2. Vascular injury: 2 per 10 000 cases (0.02%)
3. Nerve injury: 2 per 10 000 cases (0.02%)
4. Retention of foreign object: 1 per 10 000 cases (0.01%)
5. Bowel/peritoneal injury: 6 per 100 000 cases (0.006%)

Wrong site surgery and retained foreign object are ‘never’ events ac-
cording to NHS England. Overall, sentinel events occurred more frequent-
ly with posterior decompression, posterolateral fusion and posterior in-
terbody fusion. Mortality increased by a factor of 20 (0.07% to 1.46%) if 
a sentinel event occurred. Wrong site surgery was more common with 
posterior surgery while vascular and visceral injury occurred more com-
monly with anterior surgery. 

In the cervical spine5 the NIS database provided 251 318 procedures 
over the same period. There were 123 sentinel events (0.05%):
1. Nerve injury: 0.3 per 1000 cases (0.03%)

2. Wrong site surgery: 0.1 per 1000 cases (0.01%)
3. Oesophageal perforation: 0.04 per 1000 cases (0.004%)
4. Retention of foreign object: 0.03 per 1000 cases (0.003%)
5. Vascular injury: 0.003 per 1000 cases (0.0003%)

Hospital resource utilisation and peri-operative outcomes markedly varied 
between the diff erent groups. Those who experienced a sentinel event had a 
longer period of hospitalisation (4.3 ± 8.0 versus 1.9 ± 2.6 days, p < 0.001) and 
greater total hospital costs. In addition, sentinel events were associated with 
a signifi cantly greater incidence of post-operative aspiration, dysphagia, neu-
rological complications, re-intubation, and surgical site infections (p < 0.001). 
Again, the incidence of mortality was nearly 10 times greater (8.1 versus 0.9 
per 1000 cases, p < 0.001) among aff ected patients. 

The specifi c issue of wrong site surgery was discussed by Longo et al.6 
Their literature review of 12 selected papers on the subject found that the 
frequency of wrong level exposures ranged from 0.1% to 15%. A number of 
prevention strategies were discussed. As Hadjipavlou and Marshall7 pointed 
out: “this [wrong site exposure] does not usually cause harm as long as it 
is recognised.” They also pointed out that: “The harm caused by wrong 
site surgery can vary from trivial to serious.” In medical negligence cases, 
where the wrong level has been operated on, there is often debate and 
disagreement about the eff ect of partial removal of a healthy, probably non- 
symptomatic disc on the outcome for the patient. Wrong site surgery was 
more common in the lumbar than the cervical spine. We were surprised 
when we surveyed members of the British Association of Spinal Surgeons 
(BASS) in 2007 and found quite a wide variation in the use of intra-operative 
x-ray screening amongst members of the Association.8 Twelve per cent of 
surgeons used screening intermittently and only 54% always used screen-
ing for discectomy/decompression. However, Mody et al9 and Hsiang10 
showed that obtaining intra-operative radiographs does not always guaran-
tee that the correct level will be operated on. It seems to the author of this 
article that if the wrong level is operated on and no radiographs have been 
taken then the action is indefensible, while if radiographs have been taken 
there may be some semblance of a defence on the basis of anatomical varia-
tion, patients’ body habitus or technical issues.

CASES FOR CONSIDERATION

Case 1

A 35 year old man was undergoing a second revision decompression for 
an L4/5 disc prolapse. The treating surgeon considered whether to fuse 
the spine at the same time but decided against it. During the procedure 
one of the jaws of the pituitary rongeur used in the procedure broke and 
lodged in the disc space. It proved to be irretrievable despite use of  image 
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 intensifi cation. The surgeon decided after 45 minutes that to pursue the 
matter further was likely to cause injury to the dura and neurological 
structures and therefore chose to leave it in situ in the belief that it would 
probably not migrate. It subsequently moved, although did not cause any 
neurological injury. The patient sought a second opinion from another sur-
geon who advised revision surgery with a posterior lumbar interbody fu-
sion (PLIF) and removal of the broken rongeur tip. The original surgeon was 
sued for leaving the broken tip in the disc space. Expert evidence was ob-
tained by both sides and it was agreed that the original surgeon had taken 
all reasonable eff orts to remove the rongeur and given his concerns about 
causing further injury by pursuing matters further it was reasonable to 
leave it in situ. It was concluded that although the rongeur tip had migrated 
it appeared (on serial CT scans) to have stabilised in position, and while rea-
sonable, it was not mandatory to remove it and proceed to a PLIF. The argu-
ment was also put forward by the claimants’ solicitors that the rongeur had 
broken because it had been used incorrectly by the original surgeon. This 
involved expert evidence from product specialists/engineers. This aspect of 
the case was not pursued when it became clear that the expert spinal surgi-
cal evidence indicated that there was no case on breach of duty.

Case 2

A 45 year old woman underwent a C5/6 anterior cervical discectomy and 
fusion (ACDF) for C6 radiculopathy. During the surgery there was damage 
to the spinal cord which resulted in a central cord syndrome. While not par-
alysed she had signifi cant ongoing disability as a result of the spinal cord 
injury. She continued with some radiculopathy, but given the spinal cord 
injury, this was not considered to be of great import. The radicular pain was 
felt to be slightly better than prior to surgery. She was followed up in the 
Orthopaedic Spinal outpatient clinic on a number of occasions and serial 
radiographs were taken. She was told that the appearances were satisfac-
tory. She subsequently decided to sue the surgeon for negligence because 
of the injury to the spinal cord and the ongoing disability that resulted from 
it. Expert opinion was sought on the matter around two years after the orig-
inal operation. Expert opinion was that the patient had been appropriately 
counselled on the risks of surgery, which included the risk of spinal cord 
injury and while unfortunate there was nothing to suggest that it had oc-
curred as a result of negligence. However, on reviewing the series of MRI 
scans and radiographs it became apparent that the surgery had in fact been 
carried out not at the intended C5/6 level, but at C6/7. Therefore the patient 
had never had the opportunity to benefi t from the surgery given that it had 
been carried out at the wrong level. It was not clear whether the failure to 
inform the patient that the wrong level had been operated on was due to 
serial incompetence during the various post-operative reviews or for other 
reasons. In the circumstances the defendant felt that there was no other op-
tion but to admit breach of duty and settle the claim.

Case 3

A 36 year old woman underwent an L5/S1 discectomy for sciatica. The 
 operation proceeded uneventfully and the sciatica resolved immediately. 

In the post-operative period her rehabilitation was hampered by abdomi-
nal pain. This was initially ignored but worsened and 72 hours after sur-
gery she was seen by a general surgeon who diagnosed peritonitis and 
carried out an exploratory laparotomy. At surgery a jejunal injury was 
found. It was believed to have been caused by anterior penetration of the 
annulus during discectomy with resulting jejunal biopsy. Following the 
abdominal surgery the patient made a good recovery and returned to 
her legal practice. The original operating surgeon was sued for causing 
the jejunal injury. There was much discussion between the spinal experts 
on whether this sentinel event constituted negligence. It was eventually 
agreed that it probably did not as this was a very rare but recognised risk 
of discectomy. The operating surgeon was criticised for not being more 
alert to the potential complication in the fi rst 48 hours, but as laparotomy 
was the likely outcome in any event, and there was a satisfactory outcome 
from it the case was dropped.

CONCLUSIONS
There is a strong possibility that if a sentinel or ‘never’ event occurs it will 
lead to the surgeon in charge of the patients care (or the Trust/Health au-
thority) being the subject of litigation. As can be seen from the cases dis-
cussed above, even after such events it is not guaranteed that such actions 
will be successful. It behoves the surgeon to take all necessary precau-
tions to prevent such events from occurring, be aware of the rare compli-
cations that can accompany this type of surgery and recognise and deal 
with them expeditiously and to be honest and frank with the patient if 
such problems arise.
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