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Informed consent for innovative surgery: A survey of patients
and surgeons

Susan J. Lee Char, J.D., M.D.1, Nancy K. Hills, M.B.A, M.A., Ph.D.2, Bernard Lo, M.D.3, and
Kimberly S. Kirkwood, M.D.1
1Department of Surgery, University of California, San Francisco
2Department of Neurology, University of California, San Francisco
3Department of Medicine, Program in Medical Ethics, University of California, San Francisco

Abstract
Background—Unlike new drugs and medical devices, most surgical procedures are developed
outside clinical trials, without regulatory oversight. Surgical professional organizations have
discussed how new procedures should be introduced into practice, without agreement on what
topics informed consent discussions must include. To provide surgeons with more specific
guidance, we wanted to determine what information patients and surgeons consider essential to
disclose before an innovative surgical procedure.

Methods—85 attending surgeons and 383 adult postoperative patients completed surveys. Using
a 6-point Likert scale, participants rated the importance of discussing 16 types of information
preoperatively for 3 techniques (standard open, laparoscopic, robotic) offered for a hypothetical
partial hepatectomy.

Results—Compared with surgeons, patients placed more importance on nearly all types of
information, particularly volumes and outcomes. For all 3 techniques, around 80% of patients
indicated that they could not decide on surgery without being told whether it would be the
surgeon’s first time doing the procedure. When considering an innovative robotic surgery, a clear
majority of both patients and surgeons agreed that it was essential to disclose the procedure’s
novel nature, potentially unknown risks and benefits, and whether it would be the surgeon’s first
time performing the procedure.

Conclusions—To promote informed decision making and autonomy among patients
considering innovative surgery, surgeons should disclose the procedure’s novel nature, potentially
unknown risks and benefits, and whether the surgeon would be performing the procedure for the
first time. When accurate volumes and outcomes data are available, surgeons should also discuss
these with patients.
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INTRODUCTION
Surgical innovation has led to new and effective approaches for treating disease, as in the
case of solid organ transplant and minimally invasive surgery. However, during the
development of new procedures, patients may be subject to significant risks, some of which
may be unforeseen. Laparoscopic cholecystectomy was widely adopted, then found to have
increased risk of bile duct injury.(1) Extracranial-intracranial arterial bypass for ischemic
stroke was ultimately found to be associated with increased risk of stroke.(2–3) Knee
arthroscopy for osteoarthritis was later shown to be ineffective,(4) after exposing numerous
patients to operative risks for no benefit.

While the introduction of new drugs and medical devices is strictly regulated,(5) the vast
majority of patients undergoing innovative surgery do so outside the protections of clinical
trials,(6–7) which require institutional review board approval and detailed, comprehensive
informed consent. Outside the context of clinical trials, patients still must consent to the
surgery, but there is no legal requirement to inform them of its innovative nature.(8)
Surgical professional organizations and ethicists have published general guidelines on
introducing new technology into practice, but have not specified what aspects of the
innovative procedure should be discussed with patients during informed consent.(9–13)

We surveyed separate samples of patients and surgeons to determine what they considered
essential to discuss during informed consent for an innovative surgical procedure, then
compared patients’ and surgeons’ responses. Based on our data, we offer some concrete
recommendations for discussing innovative procedures with patients.

METHODS
Patients

Eligible patients were English-literate adults with the ability to consent who were attending
their first postoperative visit at 1 of 3 surgery clinics affiliated with University of California,
San Francisco (UCSF): General Surgery Faculty Surgery Practice, Colorectal Surgery
Clinic, and Breast Cancer Clinic. Consecutive eligible patients were invited to complete the
survey and return it at the end of their visit. From October 2009 through February 2010, 383
of 541 eligible patients completed surveys (71% response rate).

Surgeons
Two groups of surgeons were eligible: (1) Department of Surgery clinical faculty at UCSF
and (2) attending surgeons at UCSF-affiliated hospitals in San Francisco (California Pacific
Medical Center, Kaiser Permanente, Veterans Affairs Medical Center), who had the
assistance of a UCSF general surgery resident for at least 1 case over the last year. Surveys
were distributed at division meetings and grand rounds. Attendings who were absent
received an email invitation to complete the survey online. Attendings received a $5
Starbucks gift card for completing the survey. Between January and March 2010, 85 of 113
surveys were completed (75% response rate). Twelve of the 85 surgeons had cared for
patients who participated in this study. Although the survey’s hypothetical scenario involved
a partial hepatectomy, we did not limit participation to liver surgeons, so that an adequate
number of surgeons could be surveyed.

Survey
All surveys were anonymous. The survey asked surgeons to imagine their patient required a
partial hepatectomy. Patients were asked to imagine that they “needed to have part of their
liver removed.” The procedure was selected as our pilot data indicated that it was easy to
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understand the rationale and objective for the surgery. Three methods were proposed for the
partial hepatectomy: standard open surgery, laparoscopic surgery, and robotic surgery. The
survey explained that although laparoscopic surgery is “commonly used to remove the
gallbladder and appendix, this approach is fairly new for a partial hepatectomy.” Robotic
surgery was described as a technique that “has been used in a small number of patients over
the last few years and is even newer than the laparoscopic technique.” Patients and surgeons
used a 6-point Likert scale to rate the importance of discussing 16 different types of
information for each of the 3 techniques preoperatively. On the Likert scale, 1 represented
“Completely unimportant” and 6 represented “Extremely important, a patient could not
decide without this information.” Surgeons and patients also provided demographic data.
Please see Online Appendix for the complete surveys.

The surveys were developed through a pilot study of 5 attending surgeons and 40
postoperative outpatients at UCSF, who took the survey and were then interviewed about
issues such as clarity, time efficiency, discrimination, and construct validity. Earlier versions
of the patients’ survey tested Likert scales with broader numeric ranges, including varying
levels of unimportance. Patients rejected those Likert scales because they did not feel there
were meaningful gradations of unimportance.

Data analysis
To analyze Likert scores, we used the Skillings-Mack test to assess: (1) the relative
importance of the 6 broader categories of information shown in Table 3, regardless of the
level of innovation; and (2) whether the importance of information varied among the 3
surgical techniques. Because a particular participant’s responses would likely be more
similar than other participants’ responses, we used statistical techniques for dependent
observations. The non-parametric Friedman test, which permits comparison of 3 or more
levels of a variable, precluded analysis of any questions where responses were not given for
all 3 surgical techniques. Therefore, we used the Skillings-Mack test, which allows for data
missing at random.

We also calculated the proportion of participants who rated each type of information
“extremely important” as a percentage of the total number of participants (n = 383 for
patients, n = 85 for surgeons), rather than as a percentage of the number of actual
respondents to a particular question. This had the effect of providing a more conservative
estimate. We compared these percentages for standard versus robotic procedures using
repeated measures logistic regression models, which allow for analysis of dependent
nominal data.

To compare the percentage of patients and surgeons who rated each type of information
“extremely important,” we used Pearson’s χ2 test.

STATA version 10 was used for all statistical analyses. A statistically significant difference
was defined as p < 0.05. Although we made a number of comparisons, no adjustment was
made for multiple comparisons. We wanted to assess each type of information in its own
right, rather than test the null hypothesis that there was no difference among all 16 types of
information when comparing the 3 surgical techniques and when comparing patients’ and
surgeons’ opinions.(14) In addition, results that are significant and make sense as a group
are less likely to be significant solely by chance.(15)

Ethical issues
The UCSF Committee on Human Research granted the study of surgeons exempt status and
approved the patients’ study. Written consent was waived for both studies.
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RESULTS
Patient and surgeon characteristics

The majority of patients were Caucasian and college educated. Women outnumbered men.
A majority of patients preferred a shared model of medical decision making, involving both
the patient and surgeon. Many patients had multiple prior operations, but few had had an
innovative procedure, defined as “involv[ing] a new technique or device, making the surgery
different from how it is normally done.” (Table 1.)

Surgeons were predominantly middle-aged, Caucasian men. The median time in practice
after completing residency was 12 years. The largest groups of subspecialists were general
surgeons and vascular surgeons. Approximately half practiced primarily at an academic or
tertiary referral center. (Table 2.)

What do patients want to know before choosing any surgery?
Regardless of innovation, the single most important type of information for patients was
whether the surgeon was performing the procedure for the first time (mean score for all 3
surgical techniques = 5.81 on the 6-point Likert Scale) (Table 3). Approximately 80% of
patients indicated they could not decide on surgery without this extremely important
information (Table 4).

Not surprisingly, patients placed great importance on discussing risks and benefits. They
rated risks and benefits as the most important category of information, regardless of the
degree of innovation (mean score 5.75) (Table 3). Over 70% of participants considered the
following 3 topics essential for deciding whether to undergo surgery, regardless of
innovation: known risks, known benefits, and potentially unknown risks (Table 4).

The least important category of information was the surgeon’s potential conflicts of interest
(mean score 4.50) (Table 3). Only 24% of patients thought it was essential to know whether
the surgeon planned to publish an article about the patient’s operation (Table 4).

What types of information are important to patients considering innovative surgery?
Over 70% of patients reported they could not decide whether to have robotic surgery
without the following information: a general description of the procedure, known risks and
benefits, acknowledgement of potentially unknown risks and benefits, whether the surgeon
was doing the procedure for the first time, and the surgeon’s special training for the
procedure (Table 4).

Patients placed more importance on discussing nearly every topic prior to innovative
laparoscopic or robotic surgery compared to standard surgery, although for most topics
absolute differences were small (Tables 3, 4).

How do patients’ and surgeons’ opinions compare?
Compared with surgeons, a larger percentage of patients reported that they could not decide
on surgery without discussing nearly all types of information (Table 4). Although these
differences were generally small in magnitude, there was a greater than 20 percentage-point
difference between the percentage of patients versus surgeons who rated the following types
of information essential when considering robotic surgery: technical details of the
procedure, other surgeons’ volumes and outcomes, the surgeon’s own volumes and
outcomes, and the surgeon’s special training.
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Around two-thirds or more of both patients and surgeons agreed that patients could not
decide whether to undergo innovative robotic surgery without the following information: a
clear statement that the procedure is new rather than standard, known risks, potentially
unknown risks and benefits, and whether it would be the surgeon’s first time performing the
procedure (Table 4).

DISCUSSION
Preoperative conversations between a surgeon and patient have several objectives, including
information exchange, logistical preparation, and establishing trust. Both parties benefit
from a shared understanding of the extent of uncertainty in the risks and outcomes of the
proposed procedure. In the present study, the case scenario involved two areas of
uncertainty: the surgeon’s lack of experience with the procedure and the overall novelty of
the approach.

Regardless of innovation, the most important topic for patients was whether their surgeon
would be performing the procedure for the first time. Around 80% of patients stated they
could not decide on surgery without this information, whereas about 60% of surgeons
believed this information was essential. When an innovative laparoscopic or robotic
procedure was proposed, patients placed greater importance on nearly all types of
preoperative information, especially surgeons’ volumes and outcomes.

Compared with surgeons, more patients considered many types of information essential to
decision making, particularly regarding surgeons’ volumes and outcomes. However, around
two-thirds or more of both patients and surgeons agreed that the following 5 topics were
essential for deciding whether to have an innovative robotic surgery: a clear statement that
the procedure is new rather than standard, known risks, potentially unknown risks and
benefits, and whether it would be the surgeon’s first time performing the procedure.

Implications for surgical practice
Our study is the first to identify what specific information patients believe is essential to
discuss with their surgeon before agreeing to an innovative procedure. Our findings suggest
a number of recommendations for surgeons obtaining informed consent for innovative
surgery.

Description of procedure—The Society of University Surgeons has published
guidelines on how surgical innovations should be developed and introduced into practice.
Although the guidelines do not address all the specific elements of informed consent, the
guidelines state that informed consent “should include discussion of the innovative aspect of
the procedure” and that “its novelty should be described to the patient as an integral part of
the informed consent process.”(12) Ethicists have recommended “additional informed
consent…specific to the experimental nature of the procedure,” without providing more
detailed guidance.(13) In our study, nearly two-thirds of patients considered it essential to
have a clear statement that the proposed robotic procedure was new rather than standard,
suggesting that surgeons should specifically state this when obtaining consent. Only 20% of
surgeons considered the procedure’s technical details essential to discuss with patients prior
to robotic surgery, while almost 60% of patients reported they could not decide without that
information. Surgeons should consider offering to discuss the technical details with patients
preoperatively, particularly if the proposed innovation is technical in nature, like a new
application of robotic techniques.

Potentially unknown risks—One court, interpreting a North Carolina statute, found that
health care providers had a duty to disclose the novel nature of “relatively new” procedures
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and “any uncertainty regarding the risks” associated with such procedures.(16) The patient
suffered a gunshot wound to the knee, leading to a pseudoaneurysm. Surgeons and
radiologists consented him for a “percutaneous steel coil embolization” of the injured artery,
which was a “relatively new” procedure at the time. They informed the patient that the
procedure “might not work,” but did not inform him of their “lack of knowledge of the
risks.” After embolization, the patient developed critical limb ischemia. Bypass was
unsuccessful and the patient underwent amputation. However, a subsequent case interpreting
the same statute declined to follow that interpretation.(8) We found that 75% of patients said
it was essential to know that some risks may be unknown when considering an innovative
robotic procedure, suggesting that surgeons should openly address this uncertainty.

Surgeon’s volumes and outcomes—The surgical community has long debated
whether outcomes data for individual surgeons should be public, citing concerns about data
accuracy, and whether patients would want or understand such data.(17–20) Courts are also
split regarding whether surgeons must disclose their experience with a procedure when
obtaining informed consent.(21–24) More than two-thirds of our patients reported that they
could not decide on robotic surgery without this information. Compared with patients,
surgeons in our study considered information about their surgeon’s volumes and outcomes
less important to patient decision making. Surgeons may be reluctant to discuss inevitably
imperfect outcomes for many reasons, including fear of losing patient trust, professional
regard, or even possibly revenue. During consultation for elective innovative surgery, if
accurate data are available, surgeons should discuss them with patients. To facilitate this
disclosure, medical centers need to develop mechanisms for surgeons to readily analyze
their own outcomes data. Surgeons may also consider tracking innovative procedures and
outcomes using the American College of Surgeons’ online surgical innovations database at
http://web.facs.org/innovations/innovationsdefault.htm.

Surgeon’s first time—For robotic procedures, nearly two-thirds of surgeons and nearly
80% of patients believed it was essential to discuss that it would be the surgeon’s first time
performing the procedure. All surgical procedures are associated with a “learning curve,”
during which complication rates are higher due to surgeon inexperience. Surgeons may be
able to minimize this added risk by augmenting their skills before performing the new
procedure, or by seeking an expert’s assistance when performing the procedure. Some
procedures, such as laparoscopic hepatectomy, may be amenable to a graduated approach by
starting with a simpler related procedure, such as laparoscopic hepatic wedge resection.
Ultimately, however, one patient must be the first. Patients responding to our survey said
that the first patient should be told that he or she is the first. When disclosing this, it may be
useful to focus on the clinical indications that prompted trying a new technique, as
innovations most often arise when a standard procedure is inadequate for a particular
patient. Additionally, surgeons may want to describe their volumes and outcomes for similar
procedures, any special training relevant to the novel procedure, as well as the planned
participation of an expert assistant.

Given the importance patients placed on whether it was their surgeon’s first time performing
a procedure and their surgeon’s volumes and outcomes, it seems likely that even if it is not
the surgeon’s first time performing a new procedure, but the learning curve for that
procedure is long, many patients may still want to know where their surgeon is on that
learning curve. Further research may be needed to establish this, but if the learning curve for
a new procedure has been defined, surgeons should consider disclosing this information.
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Implications for legal standards and ethics guidelines
Empirical data such as ours may be helpful to courts deciding what types of information
must be disclosed to patients during an informed consent discussion. In approximately half
of U.S. states, courts define the scope of disclosure based on what a “reasonable patient”
considers relevant for deciding whether to have surgery, while in the other half, the scope of
disclosure is based on what the court believes a “reasonable physician” would consider
relevant.(25–26)

The “reasonable patient” standard has been interpreted with wide variability. In one case, the
defendant surgeon had taken a 2-day class on laparoscopic cholecystectomy, where he had
performed the procedure in 3 pigs. When he obtained the patient’s consent, he did not
disclose that he had done the procedure only on pigs. After sustaining a bile duct injury, the
patient sued for breach of informed consent. The court found that under the “reasonable
patient” standard, “a surgeon’s lack of experience in performing a particular surgical
procedure is not a material fact for the purposes of finding liability predicated on failure to
secure informed consent.”(22) In other words, the court sided with the surgeon, finding no
breach of informed consent because a “reasonable patient” would not have considered a
surgeon’s lack of experience relevant when deciding whether to undergo surgery. In
contrast, around 80% of our patients said they could not decide whether to have surgery
without knowing it would be the surgeon’s first time performing it. In interpreting the
reasonable patient standard, courts may find it useful to consider empirical data on what
information actual patients consider essential when deciding to have surgery.

To our knowledge, there are no judicial opinions applying the “reasonable physician”
standard in a breach of informed consent case involving an innovative surgical procedure.
To establish what information is material and therefore required for informed consent under
a “reasonable physician” standard, courts typically rely on competing testimony from a
small number of surgeons retained as expert witnesses by the plaintiff and defendant.(27) In
addition to expert testimony, courts who are interpreting the reasonable physician standard
may also wish to consider empirical data on what surgeons consider essential to disclose
before surgery.

Regardless of legal requirements, the ethical principle of respect for patient autonomy
supports discussion of the following 5 topics before innovative surgery, given the large
majority of patients who considered those topics essential for deciding whether to have
robotic surgery: a clear statement that the procedure is new rather than standard, known
risks, potentially unknown risks and benefits, and whether it would be the surgeon’s first
time performing the procedure. By highlighting these 5 topics, we do not intend to imply
that the remaining topics do not need to be discussed. They may also need to be addressed,
depending on individual patients’ informational needs or the nature of the operation.

Limitations
First, the survey involved a hypothetical case, not actual informed consent discussions. Few
patients actually had innovative surgery. Our study design did not permit us to directly
compare the responses of patients and their individual surgeons. Directly comparing
patients’ and surgeons’ perspectives on the actual information discussed prior to an
innovative surgery should be the subject of further investigation.

Second, the hypothetical case was limited to informed consent for a partial hepatectomy.
Responses may have differed if the proposed procedure had been a coronary artery bypass
graft or inguinal hernia repair, involving more or less risk than a partial hepatectomy.
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Third, patients rated most types of information “very important” or “extremely important.”
Although the differences in Likert scores were statistically significant, they were relatively
small and may not represent clinically significant differences. It is possible a “ceiling effect”
prevented further differentiation between the importance of different types of information.
However, participants had no difficulty using this Likert scale to clearly identify some types
of information, such as potential conflicts of interest, as less important to decision making.

Fourth, our study may have underestimated the importance patients place on potential
conflicts of interest because our survey asked about only research publications and
consultancy fees. Additional research should explore the importance of discussing a broader
range of potential conflicts of interest, such as surgeons receiving financial incentives for
implanting specific devices.

Fifth, our study does not directly examine whether providing patients all the desired
“extremely important” information actually affects their decision to undergo an innovative
procedure. This should be investigated in future studies.

Finally, our results may not be generalizable to other patient populations, practice settings,
or geographic areas. Our participants had surgery recently, which may have rendered them
more attentive to issues related to preoperative disclosure. They were also predominately
female and well educated. In some studies, these characteristics were associated with higher
informational requirements before medical interventions.(28–35) Additional studies are
needed to confirm our results in other contexts.

CONCLUSION
A large majority of both surgeons and patients agreed that the following types of
information were essential for patients deciding whether to have an innovative robotic
procedure: a clear statement that the procedure is new rather than standard, known risks,
potentially unknown risks and benefits, and whether it would be the surgeon’s first time
performing the procedure. Patients also expressed a strong preference for information about
their own surgeon’s volume and outcomes, which surgeons regarded as less important. We
suggest that these topics should be discussed with patients preoperatively under both the
reasonable physician and the reasonable patient standards for informed consent.
Furthermore, even if such disclosure were not legally mandated, ethical principles support
disclosure in order to promote informed, autonomous decision making by patients
considering an innovative surgical procedure.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1

Characteristics of patients

Participants (n=383)

Mean age ± SD, years 49 ± 15

Gender

 Male 143 (37%)

 Female 229 (60%)

 No response 11 (3%)

Race

 Caucasian/White 261 (68%)

 Asian/Pacific Islander 30 (7%)

 African/Black American 21 (5%)

 Other 35 (9%)

 Don’t know/No response 36 (9%)

Hispanic 44 (11%)

Education

 Less than college degree 141 (37%)

 College degree or more 227 (59%)

 No response 15 (4%)

Family income

 < $100,000/year 187 (49%)

 ≥ $100,000year 154 (40%)

 No response 42 (11%)

Preference for decision making

 Surgeon mainly makes decision 63 (16%)

 Shared decision making 209 (55%)

 Patient mainly makes decision 67 (17%)

 No response 44 (11%)

Median number of operations 3 (Interquartile range 2 to 5)

Most recent operation was laparoscopic 190 (50%)

Most recent type of operation

 General surgery 217 (57%)

 Colorectal surgery 136 (36%)

 Breast surgery 30 (8%)

Prior innovative surgery

 Yes 52 (14%)

 No 188 (49%)

 Don’t know 110 (29%)

 No response 33 (9%)
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Table 2

Characteristics of surgeons

Surgeons (n=85)

Average age ± SD, years 50 ± 10

Gender

 Male 61 (72%)

 Female 21 (25%)

 No response 3 (4%)

Hispanic/Latin American 2 (2%)

Race

 Caucasian/White 49 (58%)

 Asian 30 (35%)

 African/Black American 2 (2%)

 No response 4 (5%)

Median years in practice after residency 12 (IQ range 7 to 25)

Surgical subspecialty

 General surgery 15 (18%)

 Vascular 13 (15%)

 Transplant 8 (9%)

 Cardiothoracic 7 (8%)

 Colorectal 6 (7%)

 Pediatric 6 (7%)

 Plastics 5 (6%)

 Trauma 5 (6%)

 Hepatobiliary 4 (5%)

 Surgical oncology 4 (5%)

 Bariatric 3 (4%)

 Endocrine 3 (4%)

 Breast 2 (2%)

 Other/No response 4 (5%)

Practice site

 Tertiary referral/Academic 41 (48%)

 Community 24 (28%)

 County 9 (11%)

 Veterans affairs 4 (5%)

 Other/No response 7 (8%)

Experience with innovative surgery

 Median number of innovative surgeries last year 5 (IQ range 1 to 15)

 Median % of innovative surgeries over career 5 (IQ range 1 to 10)
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