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1  | INTRODUC TION

“Dr Gross (pediatric surgeon), our patient is bleeding and we need to 
give some blood now!”Dr Gross ignored the anesthesiologist, Dr Dolly D 
Hansen, and told her to just “give saline”. “I couldn't keep up with it,” she 
said, and told Dr Gross, “Just look at the floor…if we don't do something, 
we just as well can all go home.” Finally, Dr Gross looked at the floor and 
then looked at Dr Hansen, and said “give blood”. He reopened the chest and 
found the bleeders. Dr Gross never thanked her, but he knew Dr Hansen had 
saved his patient. Afterwards, he insisted that she provide anesthesia to all 
of his patients, cardiac or non-cardiac, and he never argued with her again. 
This was the beginning of Dr Dolly Hansen's illustrious cardiac career.

Over a career spanning more than 30 years, Dr Hansen pioneered the 
modern practice of pediatric cardiac anesthesia and inspired and trained 
a generation of anesthesiologists, pediatricians, and surgeons. Often con-
sidered the “mother of pediatric cardiac anesthesia,” this article, based on 
a series of interviews, highlights her career, the environment in which she 
came of age, and the impact she has had on our profession.

2  | BACKGROUND AND HISTORY

Dolly D. Hansen (1935-) was born and raised in Copenhagen, Denmark. 
Her mother was an accountant and her father a machine engineer who 

was killed when his ship was torpedoed by a Nazi submarine during 
World War II. Born prematurely and declared legally blind, probably 
due to retinopathy of prematurity, she did not want to go to kinder-
garten. “I didn't like it, I didn't learn anything, and it's dull,” she recalls 
telling her mother. Indeed, the school called her mother and told her 
that “Dolly was quite ‘stupid’ and maybe it would be better if either 
she waited a year or went to a school for feeble-minded children.” Her 
mother told the teacher that she did not understand because Dolly 
could read the top of the newspapers and storefront names.” “Well, 
she cannot do what we tell her to do,” said her teacher. So Dolly was 
sent to a psychologist for an IQ test, and after the results came back 
they stopped telling her mother how “stupid” Dolly was. Nevertheless, 
despite getting eyeglasses and being moved forward in the classroom, 
she still had difficulty seeing what was written on the blackboard and 
managed to get through school largely by memorizing her assignments.

Life in Denmark during the German occupation was not easy 
with food rations and frequent bombing raids. She was raised by 
her mother and grandfather, who did everything they could to main-
tain a normal life for her and her brother. Interestingly, her grand-
father was often out for short boat rides during the war. After the 
war, she learned that he had played a major role in helping Jews in 
Copenhagen escape the Germans and their concentration camps by 
frequently taking them in his boat to safety in Sweden. Fortunately, 
he was never discovered by the Germans.
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Abstract
Dr Dolly D. Hansen (1935-), Associate Professor in the Department of Anesthesiology, 
Critical Care and Pain Medicine, Boston Children's Hospital and Harvard Medical School, 
devoted her life to improving the perioperative care of children with congenital heart 
disease. She applied her knowledge of cardiovascular and pulmonary physiology and 
the effects on anesthetic agents in children with and without heart disease into clinical 
practice and thereby greatly influenced the practice of pediatric anesthesia, cardiology, 
surgery, and critical care medicine. As an exceptional master clinician, leader, program 
builder, innovator, teacher, and academic role model, she shaped the careers of hundreds 
of fellows and young attendings, many of whom became leaders in the field.
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3  | E ARLY YE ARS

Dr Hansen was one of 20 women graduating from the University of 
Copenhagen in 1961 with a medical degree. After graduation, her 
first assignment was a three-month position in anesthesia. On one of 
her first days on call, she responded to a cardiac arrest on the ward; 
Dr Hansen did not know how to intubate or resuscitate the patient 
and had to call for help. Fortunately, the patient survived thanks to 
a nurse anesthetist also on call. She never forgot this and decided 
that anesthesia was the field she wanted to specialize in. After her 
internship, she got a job in anesthesia at Frederiksberg Hospital, 
one of the largest in Copenhagen. Dr Hansen was the first female 
resident there, and she stated, “No one really bothered me. At first 
they treated me like a maid, nicely I might say, but when the other 
male attendings realized I knew what I was doing, they accepted me 
and respected me.” Never did she feel neglected, bullied, or sexu-
ally discriminated against, despite this being the late 1950s and early 
1960s, demonstrating the strong character she always has had. 
After 2 years of residency, she relocated to the University Hospital 
in Copenhagen for a third, extra year of anesthesia training. She did 
more and more pediatric anesthesia cases, initially by chance since 
the other attendings did not like caring for children. However, Dr 
Hansen realized she liked this work, was good at it, and enjoyed talk-
ing and playing with the children.

During this time in Denmark, surgeons had started to do a few 
cardiac procedures in adult patients, mostly valve replacements and 
some valvotomies. The reason was that Copenhagen University 
Hospital had a fairly large population coming from Greenland where 
patients frequently presented with severe mitral disease follow-
ing rheumatic fever which commonly occurred during World War 
II. There were no intensive care units at this time in Denmark and 
therefore some of the cardiac patients were extubated in the op-
erating room and others went to a regular ward intubated, since 
the hospital had primitive ventilators which were still operational 
after the polio epidemics in the 1950s. Dr Hansen also suffered 
from polio as a child, but luckily never needed respiratory support. 
However, she had a limp ever since. When asked how she kept pa-
tients anesthetized while intubated, she shrugged her shoulders 
and said they were simply given some morphine and barbiturates. 
Despite this, she does not remember patients complaining about re-
call. Eventually in the late 1960s, they started doing pediatric cardiac 
surgery in Copenhagen, first shunts and later atrial and ventricular 
septal defect closures. Dr Hansen was assigned to most of these 
cases. Morbidity and mortality of these first pediatric cardiac cases 
in Copenhagen were high, and often patients could not come off the 
cardiopulmonary bypass (CPB) machine. The reason was unknown, 
but Dr Hansen wonders whether it was due to residual or uncor-
rected lesions. She also readily admits that anesthesiologists did not 
help a whole lot “because at that time we did not know anything 
about the pulmonary vascular system and the systemic vascular sys-
tem and their influence on different congenital heart lesions. It was 
only when we started to go to the cardiac catheterization labora-
tory (years later) at Boston Children's Hospital (BCH) that we started 

to understand vascular resistance and its importance for different 
congenital cardiac lesions, which made a significant change in the 
management of these patients.” Unfortunately, and not infrequently, 
many infants died on the operating table, and there was nothing that 
could be done because there was no extracorporeal membrane oxy-
genation (ECMO) at that time.

4  | BOSTON CHILDREN' S HOSPITAL

Despite having many patients suffer dismal outcome, Dr Hansen was 
intrigued by the pathophysiology of CHD and she wanted to learn 
more and be a part of the development of this new, very fascinat-
ing, and difficult specialty. She fiercely wanted to help these children 
survive into adulthood. She therefore contacted Dr Robert M. Smith, 
Chief Anesthesiologist at BCH, and was accepted for a 1-year fellow-
ship in pediatric anesthesia in 1971. Dr Hansen had high expecta-
tions for this upcoming year. At the time, “the Father of Pediatric 
Cardiac Surgery,” Dr Robert Gross, was Chief of Surgery at BCH. He 
was also the first surgeon to ligate a patent ductus arteriosus (PDA) 
in 1938 initiating the field of pediatric cardiac surgery. However, Dr 
Gross was soon to retire, and BCH was looking for a new cardiac 
Surgeon-in-Chief. The search was difficult because the hospital did 
not have the best reputation for cardiac surgery at the time with 
major advances primarily coming from hospitals in Minnesota and 
Baltimore. Nevertheless, Dr William F. Bernhard, the first Director of 
BCH’s Cardiovascular Research Laboratory, continued to operate on 
small cyanotic children inside a hyperbaric chamber. (The same hy-
perbaric chamber was used in an attempt to save the life of President 
John F. Kennedy's premature son in 1963, though the baby died on 
day 2 of life). The thought was that the hyperbaric chamber with its 
ability to provide increased oxygen would be helpful for cyanotic 
lesions.

The hyperbaric chamber was a huge iron “capsule” with two 
chambers, the first being a room where the patient and staff were 
initially pressurized. (Figure 1) A dive master would pressurize the 
chamber slowly to 3 atmospheres (approximately equivalent to a 66 
foot scuba dive). Thereafter, the team would go into the next cham-
ber which was the pressurized operating room, fully equipped as any 
operating room. After about 30 minutes to allow tissue oxygenation 
to increase, the operation was begun. Some neonates arrived intu-
bated, but most were anesthetized in the chamber. After surgery, 
the patient, surgeon, anesthesiologist, and nurse had to remain in 
the chamber for time to allow nitrogen to dissolve. Doing cases in 
the hyperbaric chamber, according to Dr Hansen, was almost like a 
punishment; she knew if anything happened during the procedure, 
there was no way anyone could come and help. The hyperbaric 
chamber was only used until the new Cardiac Surgeon-in-Chief, Dr 
Aldo Castaneda, was appointed in 1972.

Dr Hansen did approximately 200 cases with Dr Castaneda in 
his first year at BCH. Dr Castaneda revolutionized the care of chil-
dren with CHD and enhanced the spirit of innovation at the hospi-
tal. Instead of doing palliating repairs with placement of shunts and 
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pulmonary bands, Dr Castaneda introduced complete repairs in in-
fancy. He also introduced deep hypothermia and circulatory arrest 
with surface cooling and cooling on bypass. Due to her expertise, Dr 
Hansen became his favorite anesthesiologist; he respected her im-
mediately. She recalled two days before Christmas and shortly after 
Dr Castaneda arrived that he told her: “There is a small neonate with 
a large VSD in severe heart failure that I want to repair, on Boxing 
Day (the day after Christmas), and we are using deep hypothermic 
cardiac arrest.” “You are doing what?” was her response, and she 
asked what he expected from her. He said he would see whether 
he could find some literature, but all he could come up with were 
some papers in Japanese, which only described the surgical tech-
nique, with no mention of anesthesia. Given the lack of information 
for guidance, Dr Hansen had to quickly determine what would be 
the best approach. The first cases were done with oxygen, nitrous 
oxide, curare, ketamine, and small dosages of morphine. This was 
the beginning of an era when most neonates and infants undergo-
ing complete repair were done under deep hypothermic circulatory 
arrest (DHCA). In initial years, the patients often developed jerky 
movements of the face and tongue (choreoathetosis) and transient 
seizures during the postoperative period. According to Dr Hansen, 
clues to neurological damage following open-heart surgery were “ig-
nored” during the first decade and not actually studied until Dr Jane 
Newburger, a cardiologist at BCH, followed a group of infants with 
transposition of the great arteries (TGA) who underwent an arterial 
switch operation (ASO) in the early 1990s using DHCA.

Dr Bill Norwood from Brigham and Women's Hospital joined Dr 
Castaneda in 1976, first as Chief Fellow and then as a surgical at-
tending. Dr Norwood, according to Dr Hanssen, was a very good 
surgeon with good hands, extremely forward-thinking and innova-
tive. One day, he came up to her and said, “We are finally going to try 
to repair an infant with hypoplastic left heart syndrome (HLHS), and 
the first infant will be repaired tomorrow.” She had not even heard 
of HLHS, because this was a universally fatal disease for which there 
was no effective medical or surgical treatment. Dr Norwood was not 
as patient as Dr Castaneda, so he said he needed to submerge the 
baby in ice water to make the cooling go faster, repair thereafter 

using DHCA, and warm on CPB, and then he departed. Dr Hansen 
was left to figure out how to do this. For the procedure, she used a 
green, dishwashing bucket (Figures 2 and 3) she bought at a local 
store. The patient came to the operating room intubated with one 
IV in place where prostaglandins were running and was anesthetized 
with morphine, halothane, and pancuronium. An arterial line and an-
other IV catheter were inserted before the patient was put in a plas-
tic bag and then submerged in the green bucket which was filled with 
ice (Figure 3). Cooling continued until the patient's core temperature 
was approximately 20°C. Thereafter, the baby was taken out of the 
bucket and plastic bag, dried off, and put on the table for surgery 
to start. This first HLHS was done in 1983, the start of yet another 
new era in the surgical correction of CHD. However, it was initially 
a work-in-progress. Dr Hansen described that “there were several 
modifications to the pulmonary shunt and a new twist for every pro-
cedure done at this time, never knowing what the surgical plan was.” 
Norwood started with a right ventricle to pulmonary artery (RV-PA) 
shunt, similar to the Sano procedure done today. Some of the shunts 
caused too much pulmonary blood flow and others resulted in too 
little. It took about two years before the “real” Norwood procedure 
was developed, with a modified Blalock-Taussig shunt.1 The ice 
bucket was used for a few years until Norwood also started to do 
cooling with the CPB machine. On several occasions, he came into 
the operating room, pouring regular table salt into the ice water to 
decrease the freezing point of the water. According to Dr Hansen, 
“mortality was surprisingly low after the initial period of trial-and-er-
ror even before ECMO.” She believes the reason might have been 
“because the shunts were often very small, restricting pulmonary 
blood flow, and the combination with high pulmonary vascular resis-
tance (PVR) was good for many patients.”

Not uncommonly though, infants developed ventricular fibrillation 
(VF) upon sternotomy. This was mainly due to mechanical stimulation 
but was often intractable, and CPB had to be initiated emergently. 
Around this time, the synthetic opioid, fentanyl, was introduced to the 
market. The combination of high-dose fentanyl and 100% oxygen was 
supposed to decrease the stress response in pediatric cardiac patients 

F I G U R E  1   Hyperbaric Chamber at Boston Children's Hospital 
1972 [Colour figure can be viewed at wileyonlinelibrary.com]

F I G U R E  2   A neonate with Hypoplastic Left Heart Syndrome, 
submerged in ice before surgery 1983 [Colour figure can be viewed 
at wileyonlinelibrary.com]
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as had been demonstrated successfully in adult cardiac surgery. The 
anesthetic technique up until then at BCH had been a combination of 
morphine, halothane, and a blend of nitrous oxide and oxygen. After 
the transition to high-dose fentanyl and 100% O2, the outcome was 
worse! Dr Hansen, along with Drs. Paul Hickey and Sunny Anand, had 
published several papers demonstrating the benefit of high-dose nar-
cotics on the stress response2-6 so it was unclear why patients were 
doing worse. Dr Hansen started to do some research and noted that 
the biggest change was the use of 100% oxygen. She postulated that 
100% oxygen might decrease PVR which again caused a decrease in 
cardiac output. She discussed this with cardiologist, Dr Peter Lang, 
who experimented in the catheterization laboratory with different 
oxygen concentrations and discovered that PVR was very responsive 
to oxygen. Going back to the operating room and adding room air to 
the circuit instead of 100% oxygen made a tremendous difference.4 

As Dr Hansen said, “This discovery and change of practice is really 
what I am most proud of in my career, because it really changed the 
outcome for these children.” (Figure 4).

Innovations and advancements continued with the first success-
ful application of the ASO for D-TGA in the mid-1980s replacing the 
Mustard and Senning procedures at BCH led by Dr Norwood. The 
ASO eliminated the risk for obstruction of the pulmonary and sys-
temic venous return, and made the left ventricle instead of the right 
ventricle the systemic chamber as with the Mustard and the Senning 
operations. The outcome was excellent with less than 1% mortality. 
Cardiologist Newburger and colleagues followed this uniform group 
of patients with D-TGA over years in what became known as the 
Boston Cardiac Arrest study.7-10

Dr Hansen was also part of the first bidirectional Glenn (BDG) 
operations, Fontan operations, and many innovative interventions 
in the catheterization laboratory. She was an integral member of the 
cardiac surgical team, which would round with the Chief Surgical 
Fellows every morning at 6:00 AM, round on postoperative patients, 
and help make plans for upcoming surgeries. Since Dr Hansen had 
“seen it all,” it was not uncommon if a young surgeon having difficul-
ties coming off CPB, to ask for her advice.

5  | SUMMARY

Dr Dolly Hansen (Figures 5, 6 and 7) is a pioneer in pediatric cardiac 
anesthesia and was an integral part of most of the innovations and 
advancements in the field of congenital cardiac surgery since its in-
ception. Dr Hansen is also one of the first female pediatric cardiac 
anesthesiologists who opened the door for many others to follow in 
her footsteps. Dr Hansen however set a very high bar for everyone, 
considered by some as unreachable.

F I G U R E  3   A neonate with Hypoplastic Left Heart Syndrome, 
ready for surgery after being cooled in ice [Colour figure can be 
viewed at wileyonlinelibrary.com]

F I G U R E  4   From A&A 1986:65:127-32
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Dr Hansen retired in 2001 after 30 years at BCH and returned 
to her native Denmark. When asked why she retired, she said it was 
time, her eyesight was starting to fail, and she did not want to make 
any mistakes. She essentially devoted her life to children with CHD 
and to BCH, and when asked whether she would do it again, she 
said, “Definitely”! Always very modest, she just did what she liked 
and was blessed to be at the right place at the right time to be able 
to help move the field forward, both with her research and clinical 
work. Dr Hansen applied her knowledge of the physiology of CHD 
and the effects on anesthetic agents into practice and communi-
cated these innovations with her peers and surgeons, knowledge 
we take for granted and still use today. Her insight, devotion, and 

keen interests have had a major role in improving the outcome for 
countless children with CHD. She has been a model clinician-sci-
entist, helping shape the careers of hundreds of fellows and young 
attendings.

Dr Dolly Hansen, the “Mother of Pediatric Cardiac Anesthesia,” 
has played a major role in moving the whole field of pediatric cardiac 
anesthesia forward, and for that we should all be grateful!.1-6,11-34
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