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Abstract:
Introduction:

Spine surgery is one of the specialties with the highest medicolegal risk, with a legal action initiated
every 17 months per practitioner. One of the most dreaded complications is an epidural hematoma
with postoperative deficit. The treatment of this complication is still being debated. We therefore
conducted a retrospective study of the database of a medical liability insurer to assess perioperative
factors determining the liability of the surgeon or paramedical team during an expert review in the
event of a postoperative symptomatic epidural hematoma.

Hypothesis:

To identify the factors determining the liability of the medical team in the event of a postoperative
symptomatic epidural hematoma.

Materials and Methods:

We retrospectively analyzed the largest French register of medicolegal expert reviews between 2011
and 2018. We identified 68 cases by entering the following keywords in this database: “spine surgery,”
“complications,” and “epidural hematoma.” After a thorough review of each case, only 14 were
deemed to be truly relevant to our study. We collected for each patient the perioperative data,
complications (including neurologic deficits) and their clinical course.

Results:
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Only one surgeon was accused and found liable for failing to perform a surgical revision within a
reasonable timeframe (time to revision of 11 days). In 2 cases, the liability of a nurse working in the
surgical department was called into question for failing to contact the surgeon upon the onset of
symptoms. In the other cases (11 patients, 79%), the occurrence of a symptomatic epidural
hematoma was considered a no-fault medical accident that was not caused by the surgeon. The
presence of a drain did not have any medicolegal impact in the cases reviewed.

Conclusion:

The key element in medicolegal decisions is the reaction time of the healthcare teams, in particular
the time between the onset of symptoms and surgical revision. According to these expert reviews, the
placement of a drain was not taken into consideration during the medicolegal assessment of a
postoperative symptomatic epidural hematoma.

Level of Evidence: Il; retrospective prognostic study, investigation of patient characteristics and their
impact on functional outcome

Keywords: epidural hematoma; spine surgery, neurologic deficit, complications; expert review,
medicolegal

1. Introduction

Spine surgery has a high medicolegal risk with, on average, one legal action initiated every 17
months per practitioner [1]. The specialty most at risk is neurosurgery with a 78% claims rate, followed
by orthopedic surgeons and traumatologists with 69% [1][2][3]. These figures correspond to the claim
frequency per 100 members in the same specialty over one year. For example, the average claims
rate for all specialties combined was 1.01% in 2018. One of the most dreaded complications, given its
potential medicolegal implications, is a postoperative epidural hematoma with neurologic deficits.
Despite a very low incidence rate, ranging from 0.1 to 0.3%, it can result in very disabling functional
outcomes for the patient, particularly in terms of motor, sensory, bladder and bowel dysfunctions[3-5].

A healthcare contract has bound patients and surgeons in France since the Mercier decision
of 1936. This decision of the French Cour de Cassation defined fault-based medical liability when the
obligation of means was not fulfilled. This has continued to evolve over the years. The last major
reform dates back to 2002, with surgeons now having an obligation to prove that they gave clear,
accurate and appropriate information to the patient. The Kouchner Act then specifies that the failure to
provide information can lead to a prejudice indexed on the probability of avoiding the act. The number
of medicolegal actions has been increasing over the past decades and practitioners are now required
to guarantee that the information has been given to patients. Information leaflets have been written by
learned societies for every pathology (ex: herniated disk repair, French Society of Spinal Surgery) and
medical correspondence has become more and more comprehensive about the risks involved in the
surgical procedures [6]. However, the French conciliation and compensation commissions (CCl) are
increasingly being called upon to assess medical liability for events related to preoperative,
intraoperative or postoperative care, whether or not they involved a complication. Medical liability
refers to the obligation put on healthcare professionals to repair any damage caused by the poor
fulfillment of a healthcare contract. A medical error is any action taken by the healthcare provider

which led to the damage.



These court actions have impacted the practitioners daily practice and career planning [7].
It is in this context of increased medicolegal action, that we wanted to identify the risk factors
of the legal involvement of healthcare teams faced with the potentially serious complication of a

postoperative symptomatic epidural hematoma.

2. Materials and Methods

2.1 Patients

This was an observational retrospective study. We were able to access the case files of the
largest French medicolegal register belonging to a private insurance company. This company
provided professional civil liability cover for 487,144 members—natural persons in 2018. The queried
register recorded 4,500 reported claims each year, i.e. 36,000 claims over the period under review
(Figure 1). This private register is accessible upon request and approval by either the director or the

owner of the insurance company. It is completely anonymized (no patient or practitioner identification).

2.2 Methods

After performing a keyword search in this database for “spine surgery,

LTS

complications,” and
“postoperative hematoma,” we identified 68 cases between 2011 and 2018 inclusive. After each case
file was thoroughly reviewed, only 14 were retained as the others did not correspond exactly to a
postoperative symptomatic epidural hematoma (Figure 1). The cervical, thoracic and lumbar regions

were included.

2.3 Assessment methods

The following preoperative information was collected from each case file: patient history, age,
body mass index, ongoing treatments, indication and type of surgery. We reviewed the operative
reports to determine whether a surgical drain was placed or if there was an intraoperative dural tear.
Finally, nursing records and postoperative consultation reports were examined for clinical signs of
postoperative hematomas, modalities, diagnosis-to-treatment interval, and clinical recovery. The

liability of the medical team was assessed with the expert review.

2.4 Statistics
Qualitative data were expressed as percentages and quantitative data as medians with their

extreme values. No statistical tests were performed for this observational study.

3. Results
3.1 General demographics

Aggregate demographic data on the study population are reported in Table 1. Thirteen (93%)
surgeries were performed for degenerative pathologies. One surgery was indicated for trauma: a

thoracic spine fracture without preoperative neurologic deficits.



Six (43%) procedures were complicated by dural tears. These were treated as recommended
[8] with the suturing of the dural wound, placement of a fat patch or application of a fibrin sealant, and
bed rest for at least 24 hours.

In total, 10 (71%) operated patients had a drain placed at the end of the procedure. All drains

were positioned deep beneath the aponeurosis. Four (66%) patients had drains placed for dural tears.

3.2 Postoperative deficits, diagnosis-to-treatment interval and neurologic sequelae

Table 2 describes postoperative neurologic complications and their treatment. The most
common complication was the onset of a cauda equina syndrome in 9 (64%) patients. These patients
then underwent an imaging study of the spine, CT scan (5 patients) or MRI (5 patients), with a median
time to completion of 14 hours. Twelve (86%) patients underwent a revision. The median time to
revision after the onset of the symptoms was 19 hours (min: 0 hour, max: 11 days). Of these 12 (86%)
revisions: eight (57%) were performed in the operating room within the first 24 hours and 4 (29%)
more than 24 hours after the onset. Two (14%) patients did not undergo a revision.

None of the 14 patients presented a complete neurologic recovery on the day of the expert
review (on average 18 months after surgery) and 10 (71%) made a partial recovery, with mainly

persistent sphincter dysfunctions (Table 2). Finally, 4 (29%) cases reported no recovery.

3.3 Expert decisions

One (7%) surgeon was accused and found liable for failing to provide a timely diagnosis and
surgical revision (Appendix 2, patient no. 5). The patient presented sensory and motor deficits on the
evening of the procedure. This was medically observed upon the patient’s arrival in rehabilitation 10
days after surgery. A CT scan of the spine was then performed on the same day and his surgeon
reoperated on D11. The patient presented himself at the expert review with disabling paraparesis
resulting from the surgery.

Two (14%) clinical situations resulted in the accusation of a floor nurse for failing to call the
surgeon despite the signs of neurologic deficits. The surgeon observed one case of sensory and anal
sphincter dysfunction and one case of isolated sensory dysfunction during his morning rounds on the
following day. This failure to act led to delayed treatment (Appendix 2, patient no. 7 and no. 10). Both
patients underwent an emergency reoperation which enabled them to make a partial recovery with
one case of persisting sphincter dysfunctions and one case of persisting sensory dysfunction.

As for the other 11 (79%) cases, the postoperative epidural hematoma was considered a
no-fault medical accident and the surgeon was not held liable.

Table 3 presents detailed data for each patient.

4. Discussion

In this series of 14 patients, the conviction rate was 21% (3 patients out of 14). All 3

convictions were related to a delayed diagnosis of this complication and/or its delayed treatment. The



conviction rate for a postoperative symptomatic hematoma in spine surgery is lower than other types
of surgical complications [9, 10]. For example, the conviction rate in France for complications following
arthroscopic surgery is 68% [10]. The median time to revision in our study was 19 hours but could
take up to 11 days. It has been clearly established in the literature that a short time to revision after
the onset of an epidural hematoma is associated with a better clinical recovery. Amiri et al reported an
optimal recovery if the revision took place within 6 hours with an average neurological improvement of
2 Frankel grades [11]. Yi et al reported a complete recovery of deficits only in patients who were
reoperated within 24 hours [12]. None of the 14 patients whose cases underwent an expert review
recovered completely from their neurologic deficits and a third did not have any neurological
improvement after the surgical revision. There is currently no legal maximum time to treatment for
which surgeons can be held liable [13]. Two surgeons in our series did not perform a revision surgery
given the spontaneous improvement of the neurologic deficit symptoms: one within the first 3 hours
after surgery and one within the first 24 hours. However, these remained partial recoveries
(Appendix 2, patients no. 2 and no. 12). The neurologic deficits in these 2 cases mainly involved
bladder and bowel dysfunctions, and there was no gait deficit. According to the practitioners, the
imaging studies performed (MRI and/or CT scan) did not reveal any major epidural compression
warranting a revision. It was therefore concluded that the deficits were caused by the initial acute
compression and that a surgical revision would not have changed the patient prognosis. No fault was
found and none of the surgeons were held liable. Two expert reviews assessed the liability of the
nursing staff who did not call the surgeon despite the onset of an early postoperative neurologic
deficit. They concluded that this inaction led to a significant delay in treatment, which resulted in only
a partial recovery of the postoperative neurologic deficit. Therefore, the delayed diagnosis and
treatment of a complication can become incriminating [14].

According to the descriptive data of our study population, typical patients presenting this
complication were overweight men over the age of 60, with 50% of them having no comorbidities and
no antiplatelet therapy in nearly 80% of cases. Less than half had previously undergone spine
surgery. These patients are very common and do not seem any different from those encountered in
our daily surgical practice. Among demographic factors, only an age greater than 60 and the presence
of a coagulopathy have been reported to be risk factors for hemorrhagic complications following spine
surgery [15][16].

The majority of surgical indications in this series (13 (93%)) involved degenerative conditions.
These were elective surgeries. The most commonly litigated surgery in this series was recalibration of
the lumbar canal without instrumentation, performed in the majority of cases on 2 levels (ex. L3-L4,
L4-L5). The wide exposure of the dural sheath puts these patients at risk of a symptomatic
hematoma. It is well-established that multilevel decompression surgery is associated with an
increased risk of postoperative hematoma [15].

We reported a high incidence of dural tears (43%) in our series. The presence of a tear has
been identified as a risk factor for epidural hematoma [17]. The decreased pressure exerted by the
dural sheath on the epidural space promotes bleeding from the epidural venous plexus. When faced

with this type of difficult-to-control slow venous leak, some surgeons choose to apply hemostatic gel-



foams. Their application over the dura mater has also been reported as a risk factor for symptomatic
epidural hematoma [18].

The majority of the expert reviews (71%) in our study reported that drains had been placed
under the aponeurosis at the end of surgery. Although there are no recommendations on the
necessity of placing a drain at the end of the procedure, whether it be suction or free drainage, it
remains a common practice in spine surgery [19]. However, even if the benefit of using a drain has
not been established [20-23], its removal is associated with the onset of symptomatic epidural
hematomas [18]. Many colleagues seem to use drains as a means of protecting themselves against
medicolegal action. We noted in these expert reviews, that the presence or absence of a drain was
not considered a determining factor in the practitioner’s liability. This register did not give us any
information on whether an active or passive drain was used. Among the 14 cases studied, the
combined drainage rate in cases of a tear was abnormally high (4 out of 6, i.e. 67%) compared to the
usage reported by spine surgeons in France (17% declared using drains in cases of a tear) [19]. Most
surgeons abstain from using a drain in cases of a dural tear to avoid the risk of maintaining a
cerebrospinal fluid leak [19].

The most common clinical presentation of postoperative epidural hematoma in our series was
a cauda equina syndrome (9 patients, 64%), which was observed immediately upon awakening in 4
(45%) cases. This is why close clinical monitoring, especially during the first hours after surgery, is
crucial [11]. The presence of new postoperative bladder and bowel dysfunctions seems to be
pathognomonic in this series.

The majority of surgeons (9, 64%) in this series performed an imaging study (CT scan or MRI)
as soon as the clinical symptoms appeared to confirm the presence of a postoperative symptomatic
epidural hematoma. CT scans should only be performed when an MRI is unavailable because of its
lower spatial resolution when studying intracanal content. CT scans can also be useful if there is
arthrodesis material. MRI visualization of a postoperative asymptomatic hematoma on D1 is common
[15]. The prevalence of asymptomatic hematomas varies greatly between studies, with incidence
rates ranging from 100% (Kotilainen et al) to 14.5% (Modi et al) [24][25]. There is therefore no use for
systematic postoperative MRIs of the spine. The difficulty in performing additional imaging studies lies
in the time it takes to obtain them, which can delay the reoperation. Under these circumstances, it
might be preferable to reoperate without these images if the time to appropriate these is too long,
since the experts might consider this wait to be a “loss of chance” for the patient. However, there is no
legal time limit.

In the case of an expert review of a patient presenting a hematoma-type postoperative
complication, the treatment of the complication and especially the time to reoperation are analyzed to
assess medical and paramedical liability. The law stipulates that physicians are held to an obligation
of means due to the potential risks of these procedures whose successful outcomes cannot be
guaranteed. Practitioners cannot be held liable for the onset of a hematoma since it is considered a
therapeutic risk. They can therefore only be held liable in the event of a fault [26]. Different liabilities
may be involved depending on whether the practitioner works in the private or public sector: civil

liability for private practices and administrative liability for public hospitals employing the surgeon.



Postoperative symptomatic epidural hematoma is currently considered a therapeutic risk if no fault is
found. Hemostatic failures do not qualify as medical errors [27]. To organize compensation, the
French national office for compensation of medical accidents (ONIAM) relies on conclusions issued by
the CCI.

This study had several limitations: 1) Although the register studied was comprehensive it still
resulted in a selection bias. The insurance company we contacted covered approximately 70 to 80%
of surgeons. Therefore, we can estimate that we only omitted a small share of expert reviews of
symptomatic epidural hematomas in France during the period under review. Access to ONIAM data
would enable us to obtain additional results. 2) The surgical techniques, standard or minimally
invasive, and operating times were not reported. However, we estimate that this national panel of
experts is indicative of the professional practices during the period under review. 3) Since we did not
have access to any images during this study we could not define the characteristics of the hematoma
(thickness, degree of nerve root compression, number of levels involved). 4) We did not have access
to the compensation amount requested from the surgeon that was found liable or the 2 incriminated
nurses. Compensation amounts in general have risen sharply in recent years and this trend has also

impacted spine surgery complications [28].

5. Conclusion

Spine surgeons, who are often subject to medicolegal actions, need to be aware of the factors
that can engage their liability during a complication such as postoperative spinal epidural hematoma.
According to our study, only a delayed surgical revision of a postoperative symptomatic epidural
hematoma can incur a surgeon’s liability. The use of a surgical drain was not taken into account in the
decision of the expert reviews. Medical and paramedical teams need to be alert to early warning signs
of an epidural hematoma because the longer the postoperative deficits are left untreated the more
likely they will be irreversible. Any intense postoperative lumbar or radicular pain despite the major
parenteral analgesics, paresthesia of the limbs, or the need of a urinary catheter for a postoperative
bladder distention should elicit a diagnosis of epidural hematoma. We can only recommend careful
postoperative neurologic monitoring, especially during the first few hours, by paramedical staff who
can quickly identify the signs of clinical deterioration. We suggest the earliest possible surgical
revision in cases of strong clinical suspicion of epidural hematoma, even if there are no imaging

studies because they are taking too long to obtain.
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Figure legends

Figure 1: Study flowchart.



Table 1: Demographics

Variables n (%)
Age (median, range) 61.5 (39-71)
Sex

Male 9
Female 5

M/F ratio 1.8
Body mass index (median, range) | 7 3 (21-35)
History

Spine surgery 5 (36)
Hemostasis disorder 1(7)
Osteoporosis 1(7)
Antiplatelets 3 (21)
Type of procedure

Herniated disk repair 2 (14)
Recalibration

1 level 3 (21)
2 levels 5 (36)
2 3 levels 0 (0)
Laminarthrectomy and

arthrodesis

1 level 1(7)

2 levels 1(7)

2 3 levels 2(14)
Dural tear 6 (43)
Surgical drain 10 (71)
Surgeon specialty

Neurosurgeon 11(79)
Orthopedist 3(21)




Table 2: Neurologic complications related to the onset of an epidural hematoma and its treatment.
*: One patient underwent both an emergency CT scan and MRI. **: the degree of clinical recovery
was defined during the expert review (on average 18 months after the complication).

Variables n (%)

Type of neurologic deficit

Cauda equina syndrome 9 (64)
Sensory and motor deficits in the two LEs | 3 (21)
Isolated paraparesis 1(7)

Isolated sensory disturbances 1(7)
Postoperative imaging

CT scan 5 (36)*

MRI 5 (36)*

None 5 (36)

Time to imaging (median, range) 14H (1H to 10D)
Surgical revision 12 (86)

Time to revision (median, range) 19H (OH to 11D)

Clinical recovery **

Complete 0 (0)
Partial 10 (71)

None 4 (29)




Table 3: Comprehensive data for each of the 14 patients
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Time to Healthcare

Patient Age Sex BMI History Antiaggregants . Su.rglc.al Surgical procedure Dural Drainage Drainage Neurological SIEP'? warranting Imaging surgical Clinical progress.mn at the expert team Team member Reasons sited
indication tear type the revision performed o review . targeted
No. revision implicated
T2 e Laminectomy / osteotomy /
1 71 F 27.3  Osteoporosis / caused by arth\r/odesis Y No No / Lower extremity deficit CT scan <6H Sensory recovery only No
kyphosis
. Incomplete cauda equina - Spontaneous improvement of the
2 39 M 28.9 / / L5/S1 left HID HID repair Yes No / syndrome MRI No revision deficit 3.5 hrs after onset No
3 64 H 28.1 Operated lumbar / L3/L5 stenosis ETsEHe arthrecFomy/ No Yes Suction Paraparesis 2 hrs after surgery None Immediately Partial recovery No
HID lumbar arthrodesis
4 60 M 28 Operated LSS Plavix L3/L4 LSS L3/L5 laminectomy Yes Yes Suction Cauda equina syndrome None 19H Sensory recovery only No
5 65 F 27.3 leleroeiite . / L4/L5 stenosis T12/S1laminectomy / arthodesis No Yes Suction SEEEl rT’°t°r CETESER CT scan D10 D11 Paraparesis Of. t'he LS Yes Surgeon DR Ry trea.tmer?t e
thrombocytopenia night extremities neurological signs
. . . Sensory and motor deficits the . .
6 60 M 24 / / L2/L4 stenosis L2/L4 laminectomy Yes Yes Siphon next day at 8 a.m. MRI 16H Progressive partial recovery No
. . I i . D , di
7 60 M 26.7 5 spine surgeries / L5/S1 LSS L5/S1 recalibration No Yes NA Worsen!ng Ol S None D3 Partial recovery Yes Floor nurse el ez €5 mees]
dysfunctions for 2 days surgeon
8 62 F 25.2 / Kardegic L3/14 Ieft L3/L4 left unilateral recalibration  Yes Yes Siphon Incomplete cauda equina MRI 21H No recovery No
stenosis syndrome
9 67 M 284 Ope[zt/e;_(é HID / L3/L4 HID Recalibration with hernia repair  Yes No / Cauda equina syndrome None <6H TZ:' again No recovery No
10 68 M 28 / Kardegic L3/L5 LSS L3/L5 recalibration No Yes NA Progressive motoriand sphincter None 13H Progressive partial recovery Yes Floor nurse Delayed treatment, did not call
dysfunctions surgeon
Operated lumbar Incomplete cauda equina YR (Bl
11 47 ™M 272 P / L3/L5 LSS L3/L5 bilateral recalibration ~ Yes  Yes  Siphon P q CTscan interval No recovery No
HID syndrome
unknown)
. . . . . . CT scan D1 and - .

12 63 F 35 / / L4/L5 stenosis L4/S1 recalibration No Yes Suction Sphincter dysfunctions MRI D4 No revision Partial recovery No

13 57 M 244 / / L4/L5 HID HID repair No No / Sphincter dysfunctions MRI D7 No motor or sphincter recovery L5 No

14 61 M 26.8 / / L4/L5 stenosis Laminectomy / arthrectomy / No Yes Siphon Incomplete cauda equina CT scan D2 Progressive partial recovery No

arthrodesis syndrome D1

Table 3





