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Background
Post-operative cognitive dysfunction (POCD) defined as either a 

transient and/or durable loss in cognition after surgery is currently be-
ing investigated in both animal models and humans. While conflicting 
results exist in various animal models [1-3], literature reviews found 
little clinical evidence demonstrating the association between surgery 
or anesthesia to long term cognitive dysfunction and incident dementia 
[4-6]. Vigorous prospective clinical studies are warranted for a conclu-
sive answer [4-6]. While there is no clear answer yet, the concern of po-
tential link between memory loss and Alzheimer’s disease with general 
anesthesia has filtered from the scientific literature into the lay press, 
including the internet, and thus to the attention of surgical patients. 
Therefore, it is expected that anesthesiologists will encounter such 
requests for preoperative evaluation and consultation related to such 
concern. Here we present 5 cases from 2 academic institutions to ana-
lyze common features where a patient or patient family members have 
made a request to address their concern on memory loss, Alzheimer’s 
disease and general anesthesia before surgery. The authors have no in-
tention in this presentation to debate whether anesthetics cause cogni-
tive dysfunction or whether a particular anesthetic plan would be most 
beneficial for any specific patient who has concern on memory loss, 
Alzheimer’s disease and general anesthesia.

Methods
Application for Institutional Review Board approval from the Uni-

versity of Pennsylvania and Emory University was obtained. Review of 
the log of requests for anesthesia consultation was performed to identi-

fy consultation specifically arranged for Memory loss, Alzheimer’s dis-
ease and general anesthesia from February 1, 2010 to May 30th, 2011. 
Retrospective chart review and follow up discussion with patients was 
performed for the identified cases for common features. 

“Anesthesia memory loss” as keyword was entered into Google® 
search engine (http://www.google.com/) to identify information cur-
rently in the public domain. Top 50 hits of the search results were 
reviewed carefully to indentify how many of these articles were from 
peer-reviewed journals. 

Results
Case presentation

5 cases were collected as a specific preoperative consultation re-
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Abstract
Background: The long-term cognitive effects of general anesthesia are under intense scrutiny. Here we present 

5 cases from 2 academic institutions to analyze some common features where the patient’s or the patient family 
member has made a request to address their concern on memory loss, Alzheimer’s disease and general anesthesia 
before surgery.

Methods: Records of anesthesia consultation separate from standard preoperative evaluation were retrieved 
to identify consultations related to memory loss and Alzheimer’s disease from the patient and/or patient family 
members. The identified cases were extensively reviewed for features in common. We used Google® (http://www.
google.com/) to identify available online information using “anesthesia memory loss” as a search phrase. 

Results: Five cases were collected as a specific preoperative consultation related to memory loss, Alzheimer’s 
disease and general anesthesia from two institutions. All of the individuals either had perceived memory impairment 
after a prior surgical procedure with general anesthesia or had a family member with Alzheimer’s disease. They all 
accessed public media sources to find articles related to anesthesia and memory loss. On May 2nd, 2011, searching 
“anesthesia memory loss” in Google yielded 764,000 hits. Only 3 of the 50 Google top hits were from peer-reviewed 
journals. Some of the lay media postings made a causal association between general anesthesia and memory loss 
and/or Alzheimer’s disease without conclusive scientific literature support.

Conclusion: The potential link between memory loss and Alzheimer’s disease with general anesthesia is an 
important preoperative concern from patients and their family members. This concern arises from individuals who 
have had history of cognitive impairment or have had a family member with Alzheimer disease and have tried to 
obtain information from public media. Proper preoperative consultation with the awareness of the lay literature can 
be useful in reducing patient and patient family member’s preoperative anxiety related to this concern.
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lated to memory loss, Alzheimer’s disease and general anesthesia from 
2 institutions. 

Case 1: A middle aged woman with pre-existing cognitive dys-
function presented for a pre-operative anesthesia consultation before 
planned bilateral mastectomies with free-flap reconstruction for her 
new diagnosis of breast cancer. She came to the pre-admission testing 
center accompanied by a family member, who was also her caretaker. 
Discussion about the anesthesia plan with her family member raised 
concerns about the use of isoflurane possibly further affecting the pa-
tient’s memory and cognition. Her family member did not want her to 
receive isoflurane because one of her immediate family members has 
Alzheimer’s disease and had significant neurologic decline after a re-
cent surgery under anesthesia with isoflurane. This decline prompted 
the patient’s family member to read more about Alzheimer’s disease, 
including a book that she brought with her to the consultation called, 
100 Simple Things You Can Do To Prevent Alzheimer’s And Age-Related 
Memory Loss [7]. Her family member pointed to a line in the chap-
ter, “Ask questions about Anesthesia” where it says, “We don’t have 
enough data yet to ban isoflurane, but I’m convinced enough that I 
won’t let my mother have it” [7].

Case 2: A middle aged woman requested an anesthesiology con-
sultation prior to a scheduled thyroidectomy for multinodular thyroid 
goiter. She had no prior surgical history and no prior exposure to gen-
eral anesthesia. During a telephone consultation, the patient expressed 
concern about undergoing general anesthesia. She stated that an el-
derly family member had experienced significant neurological deficits 
that have persisted several months after undergoing general anesthesia 
and abdominal surgery. She wanted to know the risks of permanent 
neurological injury related to anesthesia and the specific drugs that she 
would be exposed to.

During a subsequent conversation, it was explained to the patient 
that direct correlation between general anesthesia and permanent 
neurological symptoms have not been proven in human populations. 
Furthermore, several options of general anesthetics were presented to 
the patient including the use of TIVA in an effort to avoid inhalational 
agents all together. The patient seemed fully satisfied with this discus-
sion and planned to proceed with her scheduled surgery. 

Case 3: A middle aged man requested to speak with an anesthesi-
ologist regarding concerns about anesthetic management prior to his 
scheduled inguinal hernia repair since he had recently read a few pub-
lished scientific studies suggesting that exposure to general anesthetics 
may increase the risk of the development of Alzheimer’s disease. Cur-
rently he has 2 family members with Alzheimer’s disease and he was 
worried that he himself may be exhibiting some early signs. He had 
several surgeries in the past without significant complications. 

During a telephone conversation, it was explained to the patient 
that evidence supporting the link between  cognitive decline and expo-
sure to anesthesia has only been demonstrated in animal studies and is 
limited to isoflurane. Alternative anesthetic techniques, such as total 
intravenous anesthesia (TIVA) and spinal anesthesia, while avoiding 
volatile anesthetic agents all together, were presented to the patient and 
were well received. 

Case 4: A man in his early 60s presented for recurrent nasal sur-
gery. In a preoperative consultation encounter, the patient queried his 
anesthesiologist “Is it possible that anesthesia makes you stupid?” Dur-
ing this conversation, the patient revealed that he had experienced a 
feeling of “cloudiness” for several weeks in the postoperative period 
after his 2 previous outpatient surgeries over the past 24 months. Prior 

to these surgeries, he had worked as a mechanical engineer and now re-
ported a persistent difficulty visualizing how pieces of machinery fit to-
gether while reading his trade journals. The patient said that he became 
concerned about the long-term effects of anesthesia after he performed 
online internet searches using the following search terms: “side-effects 
anesthesia” and “memory loss anesthesia.” He encountered several on-
line web logs (blogs) where people discussed similar concerns.

Case 5: A man in his late 70s requested an anesthesia consulta-
tion before a repeat umbilical hernia repair. He requested the consult 
because he refused to have general anesthesia due to previous post-
operative memory loss after this same type of surgery a few years ago. 
Both he and his family noticed a significant decline in his cognition 
after that surgery, which the patient attributed to general anesthesia. A 
psychiatric evaluation indicated that he did not score as well on stan-
dardized assessments as compared to other people of his age with his 
level of education, though a specific cause was not determined.   

At his pre-operative consultation he was adamant about not hav-
ing general anesthesia, even at the expense of not having the surgery. 
The anesthesia team had a lengthy discussion with the patient about his 
anesthetic options if avoiding inhalational agents, including regional 
anesthesia (epidural, spinal, regional block, high dose local injection by 
the surgical team) with and without sedation (i.e. monitored anesthe-
sia care or “MAC”) and TIVA. The patient rejected TIVA. The patient 
stated that he wanted to remember the entire surgery and requested 
that no medication that could affect his memory be administered. The 
patient reiterated that he would rather not have surgery than have gen-
eral anesthesia ever again. Upon discussion of the induction of general 
anesthesia in a life-threatening emergency, he acknowledged that he 
had discussed the possibility of his hernia becoming a surgical emer-
gency with this general surgeon and understood that in that instance 
he may have no other option than general anesthesia. The patient sub-
sequently postponed his surgery. 

Summary of Cases
The common feature for these five cases is that all of the indi-

viduals either had memory/cognitive impairment after a prior surgi-
cal procedure with general anesthesia or had a family member with 
Alzheimer’s disease. The consultation requests in the first three cases 
were either from the patient or family member who has a family history 
of Alzheimer’s disease or postoperative memory loss and neurological 
deterioration. The fourth and fifth patients believed that they suffered 
cognitive impairment or memory loss after a previous general anesthe-
sia. They all had accessed public media sources, including books and 
the internet to find information related to anesthesia and memory loss. 
While 4 out of the 5 patients had their concerns successfully addressed 
by a pre-anesthesia consultation, one was unsatisfied and postponed 
the procedure while seeking further information. 

Internet data mining

A posting in a website from a “heartbroken daughter” also pub-
licizes these personal beliefs. She wrote: “I’m not a Health Care Pro-
fessional. My father was just diagnosed with a progressive form of 
Alzheimer’s disease. A year ago, he underwent an operation. He went 
downhill fast, emotionally. 6 months later he was getting lost in the 
house. He underwent YET ANOTHER oral surgery to have 4 titanium 
implants into his lower jaw. He again, in less than a year, went under 
anesthesia. His condition worsened at an alarming rate! He started hav-
ing delusions, confusion, conversations that one word didn’t go with 
the next! I KNOW FOR A FACT that anesthesia does exacerbate Al-
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zheimer’s disease if it’s there. But it also ACCELERATES it! WHY ARE 
WE NOT BEING TOLD? The Dr. mentioned that 85% of his patients 
are there because of anesthesia! My dad may have had AD before, but 
it would have progressed more slowly! Families need to be warned and 
studies need to be done.” (http://alzheimers.infopop.cc/eve/forums/a/
tpc/f/960108781/m/1141033071; Accessed July 3, 2011)

On May 2nd, 2011, we searched “anesthesia memory loss” in Google® 
which yielded 764,000 hits. Only 3 of the 50 Google® top hits are from 
peer-reviewed journals, suggesting that the public is getting its infor-
mation from less reliable, often sensationalistic, and sources. Many 
articles available in the lay press link anesthesia with memory loss and 
Alzheimer’s disease. One of the examples is an article of “Memory Loss 
Due to Anesthesia” posted in http://www.ehow.com/about_5503591_
memory-loss-due-anesthesia.html (Accessed Dec 24th, 2011). 

Discussion
The common feature of these cases is the pre-anesthesia concern 

for cognitive dysfunction after anesthesia. In all cases, the individuals 
had done extensive reading from public media sources. While the con-
cerns of the first 4 patients were addressed to their satisfaction, the 5th 
patient postponed his surgery. These cases clearly indicate the preop-
erative concerns surrounding the issue of memory loss after anesthesia 
and surgery and the potential influence of public media on this con-
cern. 

Anxiety related to memory loss, and the associated loss of inde-
pendence, is common to people of all ages. Alzheimer’s disease is as-
sociated with aging, and its major feature is cognitive loss which af-
fects the quality of daily life. Although most of the anesthetics used 
in perioperative period are short acting, they have been suspected to 
have long-term cognitive effects for over a half-century [8-11]. Despite 
ongoing animal and clinical studies, no definitive conclusions can be 
made from the current scientific literature [12]. The consensus based 
evidence from experts studying this issue indicates that there is no con-
clusive link between anesthetics and POCD [12]. It is clear from the 
current case analyses that a mismatch exists between current evidence 
and public perception.

With the development of modern mass media, scientific manu-
scripts are readily accessible to scientists and non-scientists alike. Pop-
ular internet search engines rely heavily on the choice of specific key 
words, which may yield millions search results for the key words of 
“memory loss anesthesia” as used by one of the patients. It is difficult 
to identify which information is reliable from such an overwhelming 
search results and which could confuse the information inquirer if con-
flict results exist.   

What might be most troubling is the possibility that faulty or in-
complete information might be disseminated by health professionals, 
as alluded to in the referenced website posting. If we are to assume 
that the first-hand account is an accurate description of the conversa-
tion between family member and physician (“85% of his patients are 
there because of anesthesia”), this reinforces the notion for patients 
that a causal association between anesthesia and Alzheimer’s disease 
exists. Similarly, the excerpt of “I’m convinced enough that I won’t let 
my mother have it” from the book of “100 Simple Things You Can Do 
To Prevent Alzheimer’s And Age-Related Memory Loss” by a scientist 
might have influenced many readers as evidenced by the claim in case 
1. 

Other specialties have proposed that strategies for changing the 
public’s perception are required because of the mismatch between cur-

rent evidence and the public’s beliefs [13]. However, this is difficult 
when available evidence is insufficient to arrive at a definitive conclu-
sion. It is unclear whether public beliefs lag behind the scientific evi-
dence or vice versa in the case of anesthetic and memory loss. Well-
designed clinical investigation is warranted.

The question of “why are we not being told?” surrounds the issue 
of trust between patients and anesthesiologists. This was recognized in 
the new version of consensus statement [6]. It is our obligation that 
we should inform patients such potentials. The concerns from patients 
should and can be addressed preoperatively. 

In summary, the potential link between memory loss and Alzheim-
er’s disease with general anesthesia is an important preoperative con-
cern from patients and their family members. This concern more likely 
arises from individuals who have had history of cognitive impairment 
or have had a family member with Alzheimer disease and have tried 
to obtain information from public media. Proper preoperative consul-
tation can be applied to reduce patient and patient family member’s 
anxiety relate to this concern.
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Brief Summary Statement 

The potential link between memory loss and Alzheimer’s disease with gen-
eral anesthesia is an important preoperative concern from patients and their family 
members. This concern arises from individuals who have had history of cognitive 
impairment or have had a family member with Alzheimer disease and have tried to 
obtain information from public media in this case study. 

References

1.	 Xu Z, Dong Y, Wu X, Zhang J, McAuliffe S, et al. (2011) The Potential Dual 
Effects of Anesthetic Isoflurane on Abeta-Induced Apoptosis. Curr Alzheimer 
Res 8: 741-752.

2.	 Perucho J, Rubio I, Casarejos MJ, Gomez A, Rodriguez- Navarro JA, et al. 
(2010) Anesthesia with isoflurane increases amyloid pathology in mice models 
of Alzheimer’s disease. J Alzheimers Dis 19: 1245-1257.

3.	 Stratmann G, Sall JW, Bell JS, Alvi RS, May LV, et al. (2010) Isoflurane does not 
affect brain cell death, hippocampal neurogenesis, or long-term neurocognitive 
outcome in aged rats. Anesthesiology 112: 305-315.

4.	 Seitz DP, Shah PS, Herrmann N, Beyene J, Siddiqui N (2011) Exposure to 
General Anesthesia and Risk of Alzheimer’s Disease: A Systematic Review 
and Meta-Analysis. BMC Geriatr 11:83.

5.	 Avidan MS, Evers AS (2011) Review of clinical evidence for persistent cognitive 
decline or incident dementia attributable to surgery or general anesthesia. J 
Alzheimers Dis 24: 201-216.

6.	 Eckenhoff RG (2011) 2nd international perioperative neurotoxicity workshop 
summary. Anesth Analg 112: 1253-1254.

7.	 Carper J (2010) 100 Simple Things You Can Do To Prevent Alzheimer’s And 
Age-Related Memory Loss. 1st ed. New York: Hachette Digital.

http://www.ncbi.nlm.nih.gov/pubmed/21244349
http://www.ncbi.nlm.nih.gov/pubmed/20308791
http://www.ncbi.nlm.nih.gov/pubmed/20098132
http://www.ncbi.nlm.nih.gov/pubmed/22168260
http://www.ncbi.nlm.nih.gov/pubmed/21447878


Citation: Thaler A, Siry R, Cai L, Garcia PS, Chen L, et al. (2012) Memory Loss, Alzheimer’s Disease and General Anesthesia: A Preoperative 
Concern. J Anesthe Clinic Res 3:192. doi:10.4172/2155-6148.1000192

Page 4 of 4

Volume 3 • Issue 2 • 1000192
J Anesthe Clinic Res
ISSN:2155-6148 JACR an open access journal 

8. Bedford PD (1955) Adverse cerebral effects of anaesthesia on old people. 
Lancet 269: 259-263.

9. Tang J, Eckenhoff MF, Eckenhoff RG (2010) Anesthesia and the old brain. 
Anesth Analg 110: 421-426.

10.	Tsai TL, Sands LP, Leung JM (2010) An Update on Postoperative Cognitive 
Dysfunction. Adv Anesth 28: 269-284.

11. Bittner EA, Yue Y, Xie Z (2011) Brief review: anesthetic neurotoxicity in the 

elderly, cognitive dysfunction and Alzheimer’s disease. Can J Anaesth 58: 216-
223.

12.	Baranov D, Bickler PE, Crosby GJ, Culley DJ, Eckenhoff MF, et al. (2009) 
Consensus statement: First International Workshop on Anesthetics and 
Alzheimer’s disease. Anesth Analg  108: 1627-1630.

13.	EuroSpine Patient Line Task Force, Pellise F, Sell P (2009) Patient information 
and education with modern media: the Spine Society of Europe Patient Line. 
Eur Spine J 3: 395-401.

http://www.ncbi.nlm.nih.gov/pubmed/13243706
http://www.ncbi.nlm.nih.gov/pubmed/19820235
http://www.ncbi.nlm.nih.gov/pubmed/21151735
http://www.ncbi.nlm.nih.gov/pubmed/21174183
http://www.ncbi.nlm.nih.gov/pubmed/21174183
http://www.ncbi.nlm.nih.gov/pubmed/19372347
http://www.ncbi.nlm.nih.gov/pubmed/19381695

	Title

	Abstract
	Corresponding author
	Background
	Methods
	Results
	Case presentation

	Summary of Cases
	Internet data mining

	Discussion
	Disclosure of Funding
	Acknowledgement
	Brief Summary Statement
	References



