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I would like to dedicate this book to the countless number of physicians and surgeons who have suffered what has come to be known as burnout. This condition is the direct result of forces beyond their control. The medical profession was once revered as the pinnacle of the arts and sciences. The Hippocratic Oath and the principles it represents were the foundation upon which a public trust was built. The concepts of first, do no harm and patient before self ensured physicians a position of honor and respect across all elements of society. That all changed with the introduction of various third parties into the patient-physician relationship.

The basic concept of insurance, whether private or government-run, has come to be seen as a necessity. The argument is always How else can we ensure access to care for those in need? However, what goes unstated is the fact that all such entities have their own motives and objectives for entering into what was traditionally a sacred bond. Their promise to protect every patient quickly morphed into multi-billion-dollar corporations and massive government programs. The real currency of these entities is not compassionate care. Rather, they deal in the twin imposters—power and money. 

As a practicing physician for nearly forty-three years, I witnessed firsthand the progressive invasion of the system. It was created by third parties to further their interests, not the medical profession. Physicians, lured by promises of security, were lured into signing contracts with various elements of that faceless system. Few realized then that those entanglements came at the expense of their autonomy. Collectively, the medical profession failed to recognize that our independence was the foundation of the public’s trust. Without that foundation, trust was soon lost. Doctors and nurses have subsequently become little more than factory laborers in a system where patients are merely piecework. Little wonder so many of my colleagues have become discouraged, frustrated, and even suicidal.

To those who have experienced the pains of burnout, I dedicate these pages as well as the dream of one day returning our profession to a place of honor among men.  



	[image: ]

	 
	[image: ]





[image: ]


INTRODUCTION



[image: ]




Every surgeon knows from experience, both successes and failures, the true meaning of commitment. A Surgeon’s Heart: The Commitment is the sixth novel in this series depicting the life of Dr. Jack Roberts. Though a fictional pediatric heart surgeon, Jack is representative of countless American physicians and surgeons. He was born into a middle class family in North Texas, the older of two sons, and at an early age he was inspired by circumstances surrounding his younger brother’s congenital heart disease. In the early 1950s access to effective treatment for conditions like Tetralogy of Fallot was extremely limited and the impressionable youngster was determined to do his part to change that situation. Following medical school in Dallas, Jack received his surgical training in the United States Air Force, where he continued to serve for another decade as an officer and staff surgeon. During his years at Wilford Hall Medical Center he worked with Dr. Horatio “Buzz” Jackson, a bright and energetic pediatric cardiologist, and the two men became more than just colleagues—they were best friends.

When the government began downsizing the military after the Cold War, Jack and Buzz left the Air Force for Fort Worth, Texas, where they established one of the country’s premier children’s heart programs. As a forty-one-year-old confirmed bachelor, Jack’s entire life was medicine. That changed the moment he met Elaina, the divorced mother of a two-year-old boy in need of emergency heart surgery. He reluctantly maintained a strictly professional relationship until his patient was well, then he aggressively pursued the woman who would soon be his life’s partner, and David his adopted son.

With the dawn of the new millennium the practice of medicine became a battle as government and corporate interests exerted ever-increasing influence on physicians. Jack’s traditional ethics and dedication to his profession compelled him to fight back against those efforts. He believed medicine was a covenant between physician and patient, not a contract for payment. Ultimately he discovered just how powerful the forces were who opposed that view. As his frustration grew, he decided to run for Congress to fight for the changes he believed were needed. His effort was unsuccessful, but in the process some very influential people became his enemies, attacking him with false accusations of illegal billing practices and fraud. He sought refuge from prosecution in a most unlikely spot—the tiny village of El Transito, on the Pacific coast of Nicaragua. The couple had visited that poor nation every summer for many years, assisting Jack’s friend, Dr. Domingo Ramirez, in his free clinic outside Managua. They loved the country and the people, so they bought what they expected to be a vacation home on the beach, but at age sixty-four Jack ultimately elected to retire rather than endure the continuous conflict inherent in American medicine.

David Roberts idolized his father and dreamed of one day joining his practice as a second generation pediatric heart surgeon. After finishing college he married Amy, his high school sweetheart, before beginning medical school at Jack’s alma mater, Southwestern in Dallas. The system of educating and training surgeons had changed dramatically in the intervening forty years, and the younger Dr. Roberts was faced with many challenges, including the choice of whether or not to enter an accelerated cardiothoracic surgery program. David accepted the position despite concerns over whether five years of training would be adequate for his qualifications to practice.

Dissatisfied with retirement, Jack decided to follow his new dream of creating a state-of-the-art children’s heart hospital. He envisioned caring for patients in a facility where he and his colleagues were free from the growing regulations destroying the American system, once the envy of the world. With the help of his billionaire friend and Nicaraguan business tycoon, Franco Gutierrez, Jack embarked on his new journey in his adopted home. His efforts were threatened by numerous barriers, but nothing approached the crisis he faced when Elaina was nearly killed in an automobile accident. Watching the woman he loved lying comatose in a third world hospital for nearly a month threatened to destroy his spirit as he struggled with guilt and anger. Elaina certainly would have died had it not been for a young neurosurgeon, Raphael Ramirez, the son of his friend Domingo. The young man had reluctantly returned to Managua to fulfill a promise he’d made to his father, after completing his training in the US. Eventually Jack’s desperate prayers were answered and his beloved Elaina regained consciousness, renewing his faith and revitalizing his spirit.

Jack’s brother, Ben, had not only been a major childhood inspiration, he later became a brilliant astrophysicist and bioengineer. While working in Japan, Ben developed an ingenious new surgical platform that allowed heart operations to be performed without the need for the heart-lung machine or any unsightly painful incisions. After years of development, he’d been unable to find anyone to perform the clinical trials required to prove his MATRICS concept worked. Eventually, it was Jack who took on the challenge of performing the first of those revolutionary procedures in the basement of the government hospital in Managua. It was clear this and other groundbreaking research was being slowed, and in some cases halted entirely, by massive government bureaucracies in the US, Europe, and elsewhere around the world.

The creation of a state-of-the-art children’s heart hospital became Jack’s obsession. He worked tirelessly to bring all the elements together. Franco used his considerable wealth and political influence to help the man who had saved his infant daughter’s life a decade earlier. Together they managed to persuade the communist Nicaraguan dictator to designate an uninhabited region, west of Managua, as a Free Enterprise Medical Zone. There, in the mountainous jungle, his hospital could be built without government interference. 

It soon became clear that Jack’s idea was far bigger than a single hospital, as plans were expanded and funds were raised to build an entire medical complex for both children and adults. The revolutionary concept rapidly took on a life of its own. Jack recognized this effort required a governing structure, so he established the Nicaraguan Medical Development Corporation to oversee all aspects of what became known as the PanAmerican Research Cooperative—the PARC. Since the government policy of no taxes or tariffs was extended to all activities related to medical care, the idea rapidly drew the interest of dozens of medical device and equipment manufacturers, all eager to relocate to the industrial district of the PARC. The promise of freedom to develop and test new medical devices and other products provided an additional incentive for manufacturers to commit to this unique free enterprise location. Jack’s financial strategy was simple. Each of the companies that operated within the PARC would pay the governing corporation ten percent of their total revenues, and the money would be used to offset the cost of providing care to the largely indigent local population. The companies would also donate most of the supplies and equipment used in the hospitals. An additional one percent fee was added to support the creation of a modern education system for their employees living in the region. 

With the help of the philanthropic Drake Foundation back in Fort Worth, the hospital projects raised over five hundred million dollars, and by January of 2017 the children’s heart hospital was formally dedicated on the western slope of the Maribios Mountains. Midway through his training, David had taken a week of vacation to attend the ceremony, along with Amy and their two young children, Jacky and Katy. Two of his professors, Steve Wilkinson, the chairman of the department of surgery, and Leo Makowski, the head of the cardiothoracic surgery division, also came to Nicaragua to see for themselves the unique healthcare facility as well as the MATRICS operating platform. Wilkinson feared that David wouldn’t get the volume of experience required by the American Surgical Boards if he remained in Dallas, so he agreed to allow him to spend the following year in Nicaragua, training with his father. It was the only way to ensure his accelerated program would survive. However, when Wilkinson recognized Jack’s plan was to focus his son’s training on MATRICS rather than traditional surgical techniques, he canceled the agreement—but not without consequences.

A Surgeon’s Heart: The Commitment is a story of the conviction and compassion required to change a broken system. 

R.W. Sewell, M.D.
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David breathed in the cool mountain air and smiled to himself. He’d surveyed the hospital parking lot and didn’t see his dad’s Land Cruiser. According to his father, being first to arrive every morning was one way to demonstrate his commitment to his profession. He gazed off to the east, where the faint predawn glow was beginning to reveal the sharp black silhouette of the Maribios Mountain Range. That ancient volcanic spine ran from north to south through Nicaragua and nearly the entire length of Central America. 

It was mid-July 2017, and the young surgical resident was to assist his father with the correction of two congenital heart defects using the revolutionary MATRICS operating platform. David’s uncle, Ben Roberts, had invented the system which made it possible to perform a wide variety of procedures inside the heart, without the need for heart-lung bypass and open-heart surgery. So far, this unlikely setting in Nicaragua was the only place in the world where this technology was actually being used, and he was excited to be a participant in molding the future of cardiac surgery. 

David was his father’s first trainee, even if it was for only one year. Next July he would need to return to Dallas to complete his residency as Chief Cardiothoracic Surgery Resident under Dr. Leo Makowski at the Parkland Memorial Hospital. But, for now, his dad would oversee his training, along with Dr. Buzz Jackson, a pediatric cardiologist, Dr. Harvey Ledbetter, an adult cardiac surgeon, and Dr. John Richardson, an adult cardiologist. Under their collective guidance, he hoped to gain the widest possible clinical experience.

Pausing at the rear entrance of the hospital, he looked up at the high-definition camera just above the door. “Dr. David Roberts,” he stated. The facial and voice recognition system immediately opened the sliding doors as the computer logged him in for the day. From that point forward his every interaction with each patient would be recorded as part of a fully automated health-record. The system had been designed by one of the PARC’s newest corporate partners, Medivations, Inc. It was a central component in the world’s first smart-hospital.

“Good morning, Dr. Roberts,” the pleasant female voice stated, just as it had each morning for the last three weeks.

“Good morning, CHICA,” David replied reflexively, answering the Computer-Human Interactive Communication Application. “Have there been any level one events during the night?”

“No, sir,” the computer replied, confirming that nothing unexpected had occurred with either of the two young patients currently admitted to the PARC Children’s Heart Hospital.  

David quickly made his way to the physicians’ locker room and retrieved a pair of pale green scrubs from the cabinet where they’d been bathed overnight in ultraviolet light. He quickly changed, and as he slipped on his OR sneakers he turned his attention to the video monitor on the far wall. The giant display listed the scheduled patients and their respective procedures for that day. There were five names on the list, and Dr. Roberts was designated as the surgeon for two of them. Unfortunately, the name was referring to his dad, not him. With less than a month of experience with the MATRICS platform, David wasn’t yet ready to take on any significant intracardiac operations. The remaining three procedures on the list were diagnostic tests to be performed by Dr. Jackson.

Jack Roberts arrived just after David finished making his rounds on the two children who’d undergone MATRICS procedures the previous day. 

“How are the kiddos from yesterday doing,” Jack asked as he stepped into the physicians’ lounge.

“They are both fine,” David replied, but he knew that response was insufficient, so before Jack could ask, he began offering an in-depth summary of the status of both patients. When he was finished with his clinical review he added, “I believe they are both ready to be discharged today.”

One of the children was a five-year-old boy who had undergone a first stage dilation of his aortic coarctation. The main artery coming out of the child’s heart had not developed completely, leaving him with a short but very narrow restriction to the flow of blood to his lower body. Instead of subjecting the child to a conventional open operation to remove the constricting section, Jack was attempting an unproven treatment. The patient’s mother was more than willing to try anything to avoid her son having to undergo a major operation. Jack had proposed using the MATRICS platform to stretch the narrowing with a balloon then place an absorbable stent to hold it open temporarily. The process would need to be repeated at least two more times, but if successful, it offered far less risk than conventional surgery.  

Their other patient was a two-year-old who had been born with an unusually large opening between the upper chambers of his heart. Jack had covered it with a thin piece of biologic mesh, which would serve as a scaffold upon which the child’s own tissue would grow. 

Jack accompanied David to the inpatient part of the hospital where they met with the grateful parents. The senior surgeon briefly examined each child before agreeing that they could both be discharged.

At 7:15, the duo returned to the pre-op area where Dr. Radha Patel was waiting patiently outside the first cubicle. As Jack approached she stepped forward and said, “I need to speak to you for a moment.”

She led Jack into a private conference room with David dutifully following behind. Both surgeons worried that this highly experienced pediatric anesthesiologist had uncovered some clinical problem they had overlooked. She closed the door then turned toward Jack, saying, “That family brought a live chicken with them — into the hospital!”

Jack’s expression changed from concern to amusement, as David laughed out loud. 

“It’s going to be okay,” Jack said. “These people have many customs that reflect their ancient heritage.”

“But chickens are filthy,” she objected. “They have no place in this or any hospital.”

“Is it in a cage?” Jack asked.

“Yes, but...”

“It’ll be alright,” he offered calmly. “Many Nicaraguans still practice occult rituals. They believe that if they keep a live chicken or pigeon with them during times of potential death, the individual will be protected. Assuming the bird remains alive.”

“That’s the most ridiculous thing I’ve ever heard,” Radha objected.

“I agree, but if it makes this family comfortable while we operate on their child, what’s the harm?”

“If you say so,” Radha reluctantly agreed. “But I’m not going to allow that thing in the operating room.”

Jack and David both laughed again. “Trust me,” Jack said, “that’s not going to happen.”

He put his hand on her shoulder and added, “Now let’s go fix that kid’s heart.” 

As they began the procedure, David controlled the infrared camera with a form-fitted robotic glove over his right hand. This unique device was capable of seeing through blood, normally opaque in visible light. The tiny camera was attached to his controller by carbon fiber wires that were many times stronger than steel. The electronic signals were processed by a sophisticated computer that enhanced and stabilized the three-dimensional image and converted it to the visible spectrum. With his left hand David controlled a tiny grasping instrument which he would only use if his father requested it. 

Jack would be performing the procedure using various instruments attached to his own robotic controllers. Whenever a different instrument was needed, Klaus Bachman, the MATRICS technician, quickly made the exchange. The process was very much like the typical instrument handoff between tech and surgeon during conventional operations. The difference was in MATRICS the surgeon and assistant both sat behind computer controlled consoles with 3D monitors. 

Like the day before, Jack’s movements seemed effortless as he deftly positioned the mesh graft into place, but this time the hole he was patching was between the two muscular ventricles. He held the material in position temporarily using several tiny clips at key points around the perimeter. 

“Okay, let’s have that new 5-0 suture,” he said.

Klaus promptly complied, removing Jack’s grasping instrument and replacing it with a tiny curved needle attached to the extremely fine suture. 

“Have you seen this new stuff?” Jack asked. “It’s different from what we used yesterday. It has microscopic barbs along its length which prevent any backward slippage.”

“Uncle Ben told me about it the other day when I stopped by the lab,” David said, “He said I wouldn’t be allowed to use it because I needed to learn to tie knots first.”

Jack advanced the tiny needle through the edge of the mesh then through the muscular tissue on the far side of the defect. He carefully pulled the suture through until only a few millimeters remained. He then repeated the process in a cross stitch pattern. As he drew the suture down the overlapping pattern functioned just like a surgeon’s knot.

“Ben’s right,” Jack said, as he began systematically securing the top edge of the mesh to the inner margin of the defect. “What would you do in the event this kind of suture wasn’t available?” he asked without expecting a reply. “You’d be in real trouble if you couldn’t tie a knot.”

Jack systematically secured the mesh while pointing out key areas where extra care was required. Although the locations of the bundles of electrical conducting cells were well known, they were not visible. They ran just beneath the thin endocardial layer. Those critical elements of cardiac anatomy had to be avoided when suturing or cutting because they were responsible for the normal rhythm of the heart.

“The only downside I see to this suture is you have to make sure you place each stitch precisely where you want it. You can’t back up. You’d have to start over.”

Jack finished the procedure by repeating the overlapping cross stitch to secure the suture before removing each of the temporary clamps. Klaus’s final instrument exchange removed David’s grasping instrument, replacing it with a tiny scissor. 

“I want you to trim both exposed ends of the suture as close as you can to the endocardium without cutting it,” Jack instructed.

This was a new task for David. Previously his dad had always cut his own suture. With his right hand he advanced the camera closer to his target, then carefully used the scissors with his left hand to cut the material. Jack held the free ends of the suture to prevent them from being carried away in the bloodstream. The end result was that no visible material remained which might cause a blood clot to form. 

“Excellent,” Jack said. “Now let’s get all our hardware out of this kid’s heart. I don’t know about you, but I could use one of Alecia’s breakfast sandwiches up at the Drake.”

“Sounds good to me,” David agreed.

The two surgeons spotted the worried family huddled around the caged bird. They were accompanied by Lydia Markham, RN. She was the nurse assigned to this patient and had been with the family continuously since they’d arrived at the hospital that morning.

Jack spoke to the parents in their native Spanish, assuring them that their child would be fine. “Within a few weeks new heart muscle will grow over the opening, leaving no sign that there was ever a problem.”

The young couple offered their gratitude, before turning their attention to the captive bird. The father held the cage up at eye level and mumbled something to the animal that Jack didn’t understand. 

He shook his head in amusement as he and David made their way out of the building and into the bright morning sunlight. Soon they were standing on the moving sidewalk that would carry them the two hundred meters up the slope, passing the Children’s Neurologic Hospital and on to the Drake Pavilion. That building was home to all ancillary services and Jack’s new favorite café.  

“So, did you ever hear anything more about Wilkinson?” Jack asked. He knew none of the details surrounding the former chairman of the Department of Surgery after the professor had visited the PARC. 

“That was six months ago,” David replied cautiously. A wave of anxiety poured over him, suddenly fearing his dad would pressure him into telling all he knew about the scandal. 

“I know,” Jack replied. “It just seemed so strange. When Makowski called me he just said he had taken over as interim chair, and you would be allowed to come here for your fourth year of training. He didn’t offer any details about Wilkinson.”

David didn’t reply. His dad hadn’t actually asked another question and he wasn’t going to volunteer any information.

“Personally I think the department is much better off with Makowski at the helm,” Jack added.

“I agree,” David said, eager to change the subject. “He’s obviously the only reason I’m here.”

“I know,” Jack agreed with a smile. “When I told your mother that Wilkinson was refusing to allow you to come down here her spirit was absolutely crushed.” 

“No more than mine,” David stated. “But, it all worked out.” Once more he was hoping his dad would just drop the subject. Every time Wilkinson’s name came up he experienced another surge of anger. He couldn’t believe what that creep had put Sally through. 

“True... I just can’t imagine what could have caused him to resign like that.”

David hated the idea of keeping secrets from his dad, and several times he’d been tempted to share Sally Flanagan’s story. He hadn’t because he knew he’d have to tell details of the chief resident’s sexual relationship with Wilkinson, and he wouldn’t be able to stop there. He’d have to get into how he had talked the desperate woman off the hospital’s roof following her miscarriage of Wilkinson’s baby. He had promised her he wouldn’t share that story with anyone. But, hers wasn’t the only secret he was keeping. He also couldn’t share the account of how he’d been responsible for thwarting a terrorist attack last Thanksgiving. No one else knew that story either. Surely there was no way ISIS could find him and his family in Nicaragua, right? Once more he was gripped by a hidden fear.

“Do you think you’re ready to close a VSD?” Jack asked. 

David’s mind was suddenly jerked back into the present. “Are you serious?” he questioned.

“I’ve seen the way you handle the grasping instruments and scissors, and I think it’s time we see how you handle a needle holder and suture.”

“Are you talking about this next...”

“Yeah, this one should be pretty straightforward.”

“Isn’t this the little girl Dr. Ramirez sent you from his clinic in Ciudad Sandino?”

“Yes.”

“I still remember that first day I followed you around in that clinic. I can’t believe that was ten years ago,” David said, smiling and shaking his head slowly.

“Yep... Time has a way of speeding past. Before you know it you’ll be my age.”

“Whoa, wait a minute,” David objected. “It’s going to be a long time before I’m that old.”

They both chuckled briefly as they stepped off the moving sidewalk in front of the pavilion and headed into the café.

********* 
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“You won’t believe what I did today,” David offered excitedly as he stepped through the front door of their new apartment.

Amy was in the kitchen putting the meatloaf she’d just prepared into the oven. She closed the oven door and turned to him. 

“So, what did my amazing husband do today that was so special?” She put her arms around his neck and smiled expectantly.

“I sewed a biological mesh patch over a hole in the heart of a two-year-old baby,” he offered proudly. 

“Wow,” she replied. “I thought you said it would be another month or two before you got to do anything like that.”

“That’s what I thought too, but my dad said I was ready, so he let me do it,” David said. “It took me more than an hour, but I did it. And my dad actually said I did a good job.”

“Well that’s new,” she said. David had repeatedly told her that his father always seemed to find fault with something in his work.

“Well, he did say that I needed to spend more time in the lab to improve my speed, but...”

“The lab?” she asked hesitantly.

“Yeah, Uncle Ben opened his animal lab last week and dad said I should arrange to spend my free time with him, practicing with the MATRICS platform.”

“And when, exactly, will you have free time?” she asked. “Between the Children’s Hospital and the growing commitment Dr. Ledbetter is demanding, you rarely get home before the kids go to bed.”

“I’m sure things are going to get better once Ledbetter gains experience with MATRICS,” he said, acknowledging that every procedure took far longer at the adult hospital, and many resulted in significantly longer hospital stays.

“Sounds to me as though he’s the one who needs to go to the lab,” she said. 

Harvey Ledbetter was a highly experienced cardiac surgeon who had moved to Nueva Esperanza a year ago. He had assumed the role of overseeing the construction of the adult heart hospital. While he had used MATRICS on multiple occasions, he wasn’t really comfortable with all the subtle nuances of the platform. Of the first ten cases he’d attempted, he’d been compelled to convert five to traditional open-heart procedures. In each case Jack hadn’t been available to help him out of difficult situations. 

The only cardiac procedures Harvey felt comfortable using MATRICS were coronary artery ablations. For everything else he was putting patients on the pump. Now that he had David as his assistant he was once again giving the less invasive technique a try, but whenever he struggled with MATRICS he simply converted to open-heart surgery. David was then tasked with managing every aspect of those patients’ postoperative care, just as he had been back at Parkland. 

The added hours each day dealing with ventilators and fluid and electrolyte challenges kept David busier than he’d anticipated. When he mentioned this to his dad, the response was, “It’s part of your training. A very important part.”

David knew his dad was right, but the whole reason he was spending a year here in Nicaragua was to gain operative experience, not to do the scut work typically done by interns. It was critical that he perform enough cases as the primary surgeon to qualify to take his Cardiothoracic Surgery Board exams.

The residents at Parkland had been hard pressed lately to get enough heart cases in two years to qualify for those exams. He knew Makowski was feeling the pressure to turn out qualified heart surgeons. Without sufficient patient volume, his program risked losing its certification by the ACGME. If he lost the sanction of the Accreditation Council for Graduate Medical Education his entire program would be doomed.

In recent years, the government tied Medicare payments to ACGME certification, and naturally, all insurance companies quickly followed suit. Everybody knew that the barrage of new federal restrictions was directly responsible for the falling number of procedures performed by trainees. Medicare mandates controlled which patients did, and which did not, qualify for high-cost, open-heart operations. Makowski was betting on Jack, and his new unregulated heart hospitals in Nicaragua, to provide the necessary volume of patients required by the board. David understood very well that if his gamble didn’t work, he would be the one who would pay the price. That possibility was something he worried about every day. 

Amy stepped out onto the deck of their apartment to share the peaceful late summer evening sunset. She’d finished cleaning up the kitchen and had put the kids to bed. Her husband was reading a journal article, ignoring the picturesque view of the Pacific in the distance. She plopped down in the folding lawn chair next to his and stated, “I want to get a job.”

“What’s that about?” David asked as he looked up in surprise. Her statement had come out of the blue.

“I’m bored,” she explained. “I don’t have any friends here, I need something to do.”

“You have something to do,” David reasoned. “You take care of the kids and you manage our finances...”

“I don’t feel like I’m contributing,” she said. “You go to work every day and you get to do a bunch of cool stuff. All I do is cook and clean and wash clothes.”

“But those things are important,” he reasoned. Before she could respond, he added, “I know you miss your friends and your mom, but it’s only for one year.” His tone was sympathetic, but that’s not what she wanted to hear.

“You don’t understand,” she insisted. “I have a degree in finance and the only thing I’m using it for is to balance our checkbook.”

David didn’t know how to respond. They had talked about this before and she’d said she was okay with filling the role of housewife. If she got a job, what would they do with the children? His mom lived more than thirty minutes away and he didn’t want to leave them with some stranger, even though local childcare was very inexpensive. 

“I thought we decided you would stay at home with the kids until they started school.”

“Katy isn’t even two yet, so that will be at least another three years.”

“I don’t really see any other option, do you?”

There it was, the opening she’d been waiting for. “Yes,” she said, with more confidence. “I was talking to Sylvia Bachman, you know, Klaus’s wife?”

“Yes, I know her,” he said. “She’s the one running the education division of the PARC.”

“Right. Well, she said they just opened a daycare school that is free to anyone working in the PARC, including doctors and nurses.”

“You want to put Jacky and Katy in daycare?” His voice left no doubt how he felt about that prospect.

“It’s not like those places back home. Sylvia told me they modeled it after the Montessori school. I think it would do both our kids good to be around other children. The only interaction they have is with me and occasionally your parents. Most of our neighbors don’t have kids. If they did, they likely wouldn’t have brought them here.”

Was that what this was all about? David wondered. Was she blaming him for bringing her and their children to this foreign land? If he challenged her it would almost certainly lead to an argument, and he knew she would win.

“Who would be their teachers?” he asked, realizing any further resistance would be futile.

********* 
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When Jack asked his brother to help David practice with the MATRICS platform, Ben explained that he couldn’t spare any sterile setups. Instead, he created a workstation in one corner of the lab as a MATRICS simulator. He devised a simple black box where he mounted heart models of varying sizes. He used a 3D printer to construct the hearts from soft plastic of approximately the same texture as living tissue. The instruments didn’t need to be sterile, and they could be reused multiple times.  

Since the lab models would not be in motion and no blood would obscure the view, Ben saw no need for the infrared camera or the image stabilization. However, the haptic feedback feature in the instruments was essential, as was the presence of pulsatile flow of fluid under pressure inside the heart. He devised a twin pump system to propel a clear, slightly viscous fluid through both the right and left sides of the heart. The action of this slightly thicker than water liquid coursing through the model would mimic the forces of surging blood. It took him several days to refine the training module, but when he was finished Ben was convinced it would serve the intended purpose quite well. 

David had been fascinated by the MATRICS system since he’d first watched his dad demonstrate it. When offered his own training module he found himself drawn to the lab whenever he could find any free time. The more he worked with the trainer the more comfortable he became. He quickly mastered the art of suturing and knot tying before moving on to deploying stabilizing baffles used to shunt the flow of fluid away from areas he needed to isolate.  

Ben soon found himself absorbed in model making. He used a computer program to design plastic hearts of various sizes, each with one or more common congenital abnormalities. He then used a 3D printer to build them. It was no problem switching them out and configuring them to simulate virtually all the known abnormalities found in real hearts. 

Obsessed with the idea of identifying and correcting the defects, David eagerly took on each new model. The process quickly became a contest as Ben did his best to create problems that he thought would stump the young surgeon. By the first of October, David had managed to identify and solve every problem his uncle had created, including the challenging and complex Tetralogy of Fallot. 

During those first three months Jack had performed multiple complex procedures on actual patients with David assisting. Some of the patients had been referred directly to Jack by surgeons from other countries, and commonly the surgeons actually accompanied their patients to witness this new technology for themselves. Jack felt obligated to demonstrate MATRICS to those surgeons himself rather than allowing his son to perform the operations. He anticipated the visitors would eventually return for actual training in Ben’s lab, but so far none had. They each thought the techniques were quite simple. Jack had made MATRICS look rather easy, so the observers believed they were capable of mastering the platform on their own. They failed to recognize the countless hours Jack had spent in the basement of the government hospital, practicing on tiny piglets. 

While David had been given a few simple cases to do, his father was always hovering nearby, controlling the camera. On one such occasion Jack was helping him with the simple closure of a patent ductus. They had scarcely started the procedure when David complained, “I’ve been doing some really complex stuff in the lab. When are you going to let me take on something more challenging?”

“You’ll get your chance,” Jack said.

“When?” David asked. “Cases like this one are too easy.”

“Don’t ever assume that any operation is easy,” Jack stated flatly, as he maneuvered the camera to obtain a better view of the persistent opening between the pulmonary artery and the aorta. “If you do, you are inviting disaster.”

David just shrugged casually as he turned toward his father in the adjacent console. “I just think I’m ready to...” In that instant his focus was interrupted and the nitinol coil he planned to use to block off the ductus became partially deployed from its sheath. 

“Watch what you’re doing,” Jack barked, but his warning came too late. The coil was hanging precariously within the aorta. The force of the surging blood threatened to pull it completely free from its sheath. A loose coil would quickly be carried downstream with potentially disastrous consequences. 

David had inadvertently squeezed the plunger mechanism pushing the coil part-way out of its housing. Immediately he realized the extreme danger this child was in. A free-floating coil could block the nearby celiac artery that supplied blood to the liver, stomach, and spleen. If it went to the superior mesenteric artery it would interrupt the blood supply to the small intestines. The kidneys were also at risk. Even if the coil managed to flow down the aorta past all those vital organs it would eventually become lodged in one of the iliac or femoral arteries, endangering one of the child’s legs.

His hands froze as he contemplated each catastrophic possibility. David could only look on anxiously. He felt powerless as the coil hung precariously in front of the camera.

“Klaus?” Jack questioned, promptly gaining the attention of the technician. “Is there anyway to pull the coil back into the sheath?”

“Not that I’m aware of,” the technician replied as he observed the situation on his own monitor. “We’ve never tried. I suspect it will be like trying to put toothpaste back in the tube.”

His father remained calm, but David felt the muscles in his hands and forearms begin to tighten. 

“I want you to very slowly pull back on the plunger with your left thumb,” Jack said.

David did as instructed and he felt the mechanism reverse, but the exposed coil didn’t move. The computer-generated 3D image left no doubt as to the challenge they faced.

“I’ve drawn it all the way back to its original position,” David pronounced defensively.

“If we try to remove the sheath, the coil is certain to fully deploy,” Jack reasoned. For the next several seconds he continued to struggle with how to resolve this unique problem.

“If I grasp the coil with my other instrument, I can at least control it,” David suggested, hoping to somehow undo the problem he’d created.

“We would still be left with the issue of having to remove it from the femoral artery,” Jack explained. “I’d prefer to avoid that.” After a brief pause he added, “Plus, that coil may actually be larger than the vessel. We’d end up having to open the abdomen and pull it out of the iliac artery — not good.” 

The room was deathly quiet except for the faint sounds coming from the  respirator and the anesthesia monitors above the drapes. “Let’s see if you can use your grasper to feed it back into the sheath,” Jack said. 

David quickly moved his instrument into view. As the grasper approached the coil his father said, “Grab it just a couple of millimeters above the end of the sheath.”

Carefully the young surgeon did as instructed, grateful that the computerized controls dampened the obvious tremor he was experiencing. He grasped the coil and pressed down with his instrument, attempting to feed the metal back into its housing. As he did the end of the sheath twisted and turned under the pressure, and the coil remained half in and half out. 

“That’s not going to work,” David said with resignation. “The sheath doesn’t offer any resistance for me to push against.”

“Pull the entire catheter back just a bit and let me see if I can help stabilize it.” 

Jack instructed Klaus to add another instrument and he connected it to the controls of his left glove. He quickly moved the instrument forward and grasped the sheath, holding it firmly against the side of the aorta. 

“Try again — slowly,” he instructed.

With the sheath held against the wall of the vessel, David again tried to push the coil back into its housing. Nitinol was not likely to bend or break. The material had been processed by its manufacturer to assume a permanent final shape, then it had been uncoiled and placed in the sheath.

“I think it’s moving,” he said cautiously. 

“Take it very slow,” Jack repeated.

David was attempting to coax the coiled wire back inside the sheath, forcing it back into its pre-deployment straight configuration. This was certainly not something he had practiced in the lab. No one had.

“That’s it, nice and slow,” Jack said, offering the only support he could give under the circumstances. 

For the next twenty minutes David carefully persuaded the stubborn coil back into its enclosure, one millimeter at a time. 

As the end of the wire finally slipped back into the sheath Jack let out an audible sigh of relief. “Okay,” he pronounced. “Now let’s put that thing where it belongs.”

David didn’t comment further as he moved the sheath into position at the far end of the one centimeter long ductus arteriosus. Jack moved the camera into position to observe the coil deployment and said, “Looks like you’re in the proper position.” 

With a renewed sense of respect for the process, David purposefully pushed the plunger, exposing the coil once more while at the same time slowly withdrawing the sheath. When the last few millimeters of Nitinol snapped free, the sheath rebounded away, outside the camera’s view.

“Perfect,” Jack said, uttering a word he seldom used in the OR. 

David began systematically withdrawing his instruments from the child’s body. He knew full well that he’d been responsible for the procedure becoming far more complicated and dangerous than it should have been. He’d put this tiny patient’s life at considerable risk. 

“You go talk to the parents,” Jack said. “I’ll get her into recovery.”

David didn’t say anything to the young couple about the near disaster. He reluctantly accepted their tearful gratitude for repairing their precious daughter’s heart defect. When he returned to the dressing room his father stood waiting next to his locker.

“That was a good recovery,” Jack said, recognizing that his young protégé was in danger of losing his confidence.

“I don’t know how that happened,” David offered sheepishly.

“You got distracted. It’s that simple. Things like that can happen.” The momentary silence was deafening as David stared at the floor.

“It should never have happened,” was his muted response.

“Maybe... but the only surgeons I know who never suffer lapses in concentration are those who never operate.”

“I could have...”

“Wait a minute,” Jack interrupted, knowing exactly what his son was about to say. “The fact is you were able to recover from your error, and you successfully resolved the problem that would have eventually taken that little girl’s life.” 

David looked up slowly as his father reached forward to place his hand on his son’s shoulder. “This was a learning experience,” Jack stated. “In that respect it was no different than reading a journal article or practicing in the lab simulator. This lesson was about the importance of maintaining your focus at all times, and I suspect this one will stay with you far longer than had it just been a bullet point in some lecture, or something some academic wrote in a textbook.”

“I guess I’m not as ready as I thought I was to take on those bigger cases,” David replied.

“I disagree,” Jack said. “I think you’re ready.”

*********
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It had only been a few days since his near-tragic experience with the ductus coil when David was confronted with a different kind of challenge. He was scheduled to simply observe as Dr. Ledbetter and his father performed an aortic valvuloplasty on a seventy-nine-year-old man. 

Felipe Iglesias was a prominent local business owner who had only recently retired due to his failing heart. His cardiologists at the private hospital in Managua had told him there was nothing that could be done. In addition to his severe aortic valvular stenosis, he also had what the doctor called end-stage diabetic coronary artery disease. It was that condition that eliminated the possibility of any elective open-heart surgery. 

The man had refused to accept what amounted to a death sentence and like everyone else in the region, he was keenly aware of the miraculous procedure President Ortega had undergone less than a year earlier. He decided to seek the opinion of the American doctors at the new cardiac hospital in the PARC, where he was evaluated by Dr. John Richardson. The experienced cardiologist agreed with his first doctor’s assessment regarding open-heart surgery. However, he believed he might be a candidate for a MATRICS procedure. If they could open his tight aortic valve, it would relieve the pressure on his failing heart and might buy him a few more years.

John called in Harvey Ledbetter, and the surgeon agreed with his assessment. He quickly scheduled the patient for the MATRICS procedure. Harvey’s plan was to use the new tissue-cutting laser to open the scarred valve from inside the aorta. He knew it was not the same as the plaque-ablating laser he’d employed on multiple occasions. That technology had first been used by Buzz Jackson to open Jack’s clogged coronaries nearly a year ago. The cutting version employed a different wavelength, and he had never actually seen it used clinically. He figured it was a laser, so it couldn’t be that different. Just to be safe he’d asked Jack to assist in case he encountered any trouble. 

On the morning of Felipe’s procedure, Jack and David both arrived at the adult cardiac hospital half an hour before the scheduled operation and Harvey wasn’t there.

“From what John tells me,” Jack said, “this guy has pretty advanced diabetic coronary disease.”

“Yes, sir,” David agreed with a nod. “I reviewed his last angiogram from the private hospital, and it showed both his left main and the LAD are less than three millimeters in diameter.” 

“How tight is the valve?” Jack asked.

“The other cardiologist didn’t measure the pressure gradient,” David stated, making it clear he thought that had been a major oversight. “But on the angio the lumen opens no more than four or five millimeters.”

“No wonder the guy’s heart is failing,” Jack replied. “Hopefully this valvuloplasty will offer him some immediate relief.”

Harvey walked into the lounge at precisely seven-thirty — the time the operation was scheduled to begin. The three men exchanged a brief greeting before heading into the multipurpose operating room where they found the patient on the table, heavily sedated. The circulating nurse was actively prepping both groins.

“What’s the deal?” Jack asked. “You guys started without the surgeon?”

“It’s okay,” Harvey replied casually.

“The patient was put to sleep before you even got here?” Jack questioned.

“He’s just sedated,” Harvey corrected. “Besides, they knew I’d be here on time.“

“What if you’d gotten tied up, or were in an accident or something? Don’t you think it’s a bit risky to...”

Harvey looked at his friend with a quizzical expression. “I’ve been running my operating room this way for four decades. It avoids a lot of wasted time standing around. Besides, I don’t recall ever being more than a few minutes late.” 

Jack wondered when Harvey had last spoken to his patient. What about the family? Did they have questions for the surgeon? Jack knew a lot of his colleagues operated this way, and he’d always disagreed with their philosophy. However, he also knew it would be best to discuss this with Ledbetter at a later time. He tried to hide his displeasure, but David knew exactly what his father was thinking. Jack’s policy had always been, never begin any procedure, including even the process of moving the patient into the OR, until the entire team was present and ready to go.

After the sterile drapes were applied, the two surgeons placed the initial catheters in through the femoral arteries before moving to their respective consoles. Ricardo Simone, the new technician who’d been trained by Klaus Bachman, inserted the MATRICS camera as well as the pressure monitoring catheters through the sheaths before connecting them to their respective consoles. Harvey did a quick assessment of the valve at the root of the aorta, measuring the pressures on each side. 

“Wow!” he exclaimed. “I didn’t expect that. The pressure gradient is sixty-two millimeters. I’m not sure the last time I saw one that tight.”

David watched on the observer’s monitor and he could see that the valve was only opening to about a third of what it should during systole. Then, when it closed during diastole, the leaflets were so stiff they failed to come together completely. The combination of a tight aortic stenosis and the regurgitation of blood back into the pumping chamber was putting tremendous stress on the man’s left ventricle. Over time, the muscular organ had become dilated and increasingly ineffective as the body’s primary pumping engine.

“I’d say we didn’t get here any too soon,” Jack offered, as he moved the camera into an optimal position. 

At Harvey’s instruction, Ricardo began the process of switching out the instruments in preparation for the valvuloplasty. The cutting laser was equipped with a different mechanism for capturing debris compared to the ablation-laser. A fine mesh pouch would be deployed behind the working tip of the catheter and would capture any scar tissue particles as they flowed downstream. 

Just as Harvey was preparing to advance the laser out of its protective sheath, Jack’s phone silently vibrated in his shirt pocket. Using the hands-free feature he answered impatiently, “Yes?”

The familiar yet frantic voice said, “We need you over here right now!” It was his longtime friend and colleague, Buzz Jackson.

“I’m in the middle of a procedure...”

“The Tet kid that you and David did yesterday is crashing. I’m pretty sure the patch over the outflow tract has come loose somehow. I’ve got Klaus and Radha ready in the OR, but I’m not...”

“I’ll be right there,” Jack declared, then turned to David. “You’re going to need to drive the camera for this case.”

“But... I’ve never used this laser before,” Harvey admitted. “I figured you could walk me through...”

“I’m sure you can figure it out,” Jack said as he stood up from his console and allowed his son to take his place. “I have to go. I’m not going to let that little girl die.”

Since the computer console was not part of the sterile environment, David stepped in without needing to scrub his hands. He quickly gained control of the camera and repositioned it precisely as his father had moments earlier.

“Well that’s a hell of a note,” Harvey said as the OR door swung closed. “I guess it’s just you and me.”

“Yes, sir,” David replied, sporting an invisible smile behind his mask.

Unlike Harvey, David was quite familiar with the cutting laser. His uncle had helped him use it on several occasions in the lab to create holes in pig hearts. The plan was for those heart defects to be repaired later by MATRICS trainees. Ledbetter’s movements were incredibly slow and tentative as he approached the heavily scarred tissue. The professor was obviously uncomfortable with this new technology, but David knew better than to offer any unsolicited advice. 

Ricardo also seemed uncertain as he deployed the debris-capturing mesh for the first time. It was several minutes before Harvey began firing the laser randomly near the outer edge of one of the valve leaflets. The video was synchronized with the major movements of the muscular walls of the heart, stabilizing that part of the image. The valve leaflets were a different story. Their rhythmic motion challenged the elderly surgeon as he attempted in vain to grasp the free edge of the constantly moving tissue. With each failed effort his frustration grew. Harvey Ledbetter was not accustomed to looking inept in any operating room. He’d always been known for his near legendary skills as an open-heart surgeon. Likewise, he never considered asking a resident for help. 

David was also growing increasingly frustrated as he watched the older man struggle. The basic technique seemed obvious to him, but he dared not offer any suggestions.

After more than half an hour of making no progress, Harvey shook his head and sighed heavily. “This is impossible,” he pronounced, then turned to Ricardo and said, “We’re going to need to convert to an open procedure.”

“Wait,” David interrupted. He knew it wasn’t his place, but this time he felt he had to offer another option.

Harvey turned abruptly toward the younger man. “There isn’t any other way,” he said. “We’ve been at this for nearly an hour. I could have had this guy on and off the pump in that period of time.”

David knew he risked overstepping his bounds when he said, “It was my understanding that Dr. Richardson believes this man won’t survive an open-heart procedure because of his advanced diabetic coronary disease.”

“That may well be true,” Harvey replied, “but that tight valve is going to kill him if we don’t get it open.”

“Yes, sir. I agree.” Now that he’d begun David figured he might as well say what he was really thinking. “Would you mind if I tried, sir?”

“How’s he doing?” Harvey inquired, directing his question to the anesthesiologist at the head of the operating table.  

“Currently he’s stable,” was the other doctor’s reply.

Harvey paused for a moment before saying, “Okay. I don’t suppose five more minutes will do any harm.”

David released control of the camera, which immediately fell into contact with the wall of the aorta. The black and white image generated by the computer from the infrared input became a solid shade of gray. The two men switched seats and David waited for his mentor to bring the camera back into position before moving either the grasping instrument with his left hand or the laser with his right.

Once the image was reestablished, David deftly used the grasper to press against an area of the valve a few millimeters above the base where the scar tissue was thickest and barely moved at all. 

“Is the mesh net fully deployed?” he asked.

“Yes, sir,” the technician replied. 

David positioned the tapered sapphire tip of the laser just below his grasping instrument and began firing, using brief pulses of intense light energy. The visible spectrum did not show on the display as the scar seemed to literally melt away. Soon that portion of the encased valve began to move more freely. David then moved his grasper out along the margin between the leaflets a few millimeters before repeating the process. 

“I’ll be damned,” Harvey said. “You look like you’ve done that before.”

“I’ve never actually used this laser on a valve,” David admitted, “but I have used it in the lab quite a bit.”

When he finished freeing up the first of the three valve leaflets David turned to Harvey and said, “Would you care to take over, sir?” He figured the old man would seize the opportunity to redeem himself now that he’d been shown how it was done.  

Harvey offered a slight laugh before saying, “No, you go ahead. You’ve convinced me I need a little of that lab time you mentioned before trying this again.” 

David turned back to the task at hand and within fifteen minutes the valve was functioning normally, freed from decades of scar buildup.

“That was very well done, young man,” Harvey said as the two men returned to the change room. “I’m certain your father would have approved.”

“Thank you, sir. That was a very challenging situation and I really appreciate you letting me try...” 

“Nonsense,” Harvey interrupted. “You made it look easy. I think you and MATRICS were made for each other.”

*********
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“I’m sorry I had to call you,” Buzz said, “but George is back in the States this week and I certainly wasn’t going to open her chest.”

In the nearly eight months the facility had been open, George Ferguson had become quite proficient with the MATRICS platform. Jack had been his mentor and also his former partner back in Fort Worth. George was only working in the PARC part-time because his wife had refused to move their family to Nicaragua. He’d flown home to Arkansas every month to spend time with her and the kids. 

“I have no idea how the edge of that patch came loose,” Jack said. “I was certain that suture line was secure.”

“Well, it’s fixed now,” Buzz replied. 

“I need to get back over to the adult hospital and see how Harvey is doing.”

Jack turned to leave only to see his son walking briskly toward him.

“How’s she doing?” David asked, anxious to hear how things had gone with the little girl.

“Are you guys finished?” Jack questioned.

“Yes, sir,” David replied. “Mr. Iglesias is in the PACU and he is doing fine.”

“So Harvey managed to get the valve open?”  

“Not exactly,” he replied hesitantly. He wasn’t sure how to tactfully explain what had transpired.

“What do you mean?” Jack asked, mirroring his son’s tone.

“He ended up letting me do the case.”

“You did the valvuloplasty?” 

“Yes, sir. It really wasn’t all that difficult using the laser.” It was all David could do to keep from thumping his chest in triumph, like those ego-driven athletes he saw on television.

Jack stood silent for a moment, curious why Harvey would allow a resident to perform a procedure he’d expressly planned to do himself. He knew there had to be more to the story, but before he could ask, David renewed his own inquiry.

“So, did you get that little girl fixed up?”

“Yes,” Jack replied, “We had to open her chest to evacuate the tamponade, but she’s doing okay now.”

“Did the suture line leak?” David asked. 

“There was a very tiny leak at the junction of the two suture lines where we enlarged the outflow tract. I obviously didn’t overlap the ends enough.”

“Well, it’s good that you were able to fix it,” David said. After another moment, he added, “Do you have anything more that I need to do today? I’d like to go over to the lab. Ben tells me he has a new problem for me to try.”

“I guess not.”

“Mom invited us over for dinner tonight, so I’ll see you this evening?”

“Sure,” his father answered cautiously, still unclear why his son seemed rather nonchalant about the aortic valve procedure.
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CHAPTER 2
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It hardly seemed possible that she and Jack had been living in El Transito for four years. What she’d once dreamed might be a vacation getaway on the beach was now their permanent home. That first year her only friends were Felicia Ramirez and her husband Domingo, and Gabriella Gutierrez who was married to Franco. While she loved her beach, she’d hated being so isolated from everyone and everything. In the last eighteen months, that had all changed. Almost everyone had come to her. It started with Jack’s office manager, Mary Anne, then Buzz and Charlotte, followed by Ben and Elizabeth. The more she thought about it, the more she was convinced that she was now surrounded by more familiar faces than she could ever remember back in Fort Worth. With her son and his family nearby, her world was complete.

“What time are the kids coming?” Jack asked as he headed toward the deck.

“They should be here any minute,” Elaina replied. She was finishing setting up Katy’s high chair. She’d purchased it six months earlier in Managua. That was right after Jack had confirmed David, Amy, and her grandchildren would be coming to Nicaragua after all. Her granddaughter was now about to outgrow it. 

She’d just stepped into the bedroom to check her hair in the mirror when Lucinda poked her head through the open door.  

“Ellos están aquí,” the housekeeper announced.

Elaina hurried to the front door and stepped out onto the small porch. She looked down and saw her grandson struggling to climb the trio of steps. She stooped over and gathered him in her arms, exclaiming, “Come here! Grammy has missed you so much.” 

It had only been a week since the kids had last been to her seaside home, but to Elaina their visits were never frequent enough.

“Come on in,” she said, as she held the screen door open.

Amy carried Katy on her hip as she kissed her mother-in-law on the cheek. “It’s good to see you,” the young mother said, while silently expressing her fatigue. 

Elaina took the squirming toddler from her mother and held her out at arm’s length for a proper inspection. “Grammy has missed you too,” she cooed, as she hugged the eighteen-month-old child. Katy clearly wanted down, and Elaina reluctantly complied. When she put the toddler’s feet on the ground, she scurried after her brother and out the back door. 

“Hi Mom.” David said, as he bounded up the steps carrying a large diaper bag.

“Hi Sweetie,” she replied, embracing her son warmly. 

“Where’s Dad?” he asked as they stepped into the familiar living room.

“He’s out on the deck. Can I get you something to drink?”

“I could use a beer if you’ve got one,” he replied.

Elaina retrieved a cold bottle of Toña light lager from the refrigerator. “I’m afraid this is all we have,” she admitted. “The local market doesn’t carry any American beers.”

“This is fine,” he said. “Actually, I kinda like it. Reminds me of Lone Star, back home.”

“That’s exactly what your father says,” she stated. She started to say something about her son’s reference to home, but thought better of it. She knew what he meant, but to her El Transito was home.

“Did I hear someone mention Lone Star?” Jack asked, as he stepped inside.

“Hey, Dad,” David said, as he closed the distance between them. Now that they were out of the hospital David felt free to engage his father in a more normal and casual manner. He put the heavy diaper bag on the floor and the two men hugged briefly.

“Good to see you,” Jack said. “What’s it been? Four hours?”

David laughed and replied, “Yeah, something like that.”

“Come join me out on the deck,” Jack said. “I’d like to know what you did this afternoon in the lab.”

David followed his dad onto the partially covered wooden structure that extended nearly the entire length of the one-story home. The sun was still well above the horizon, and its rays now covered the deck with a golden glow. Had it not been for the ever-present sea breeze, it would have been uncomfortably warm. The constant rhythm of the gentle surf in the distance offered a soothing background to the scene.

“I never get tired of this view,” David said as he scanned the horizon.

“You sound just like your mother,” Jack replied. 

“She really loves it here, doesn’t she?”

“I feel certain that if I decided to take a job back in Texas — which I never will — she’d tell me to have a good life. She would definitely stay right here.”

“Is she still helping you with fundraising?” David asked.

“No,” Jack replied. “Actually neither of us has been doing any of that since Charlie Drake came on board. He’s the one who got us all those big corporate sponsors. He’s buddies with the CEOs of all those companies like Hilton, Marriott, American Airlines, Avis, and a bunch more. What your mom and I raised was peanuts compared to him.”

“Like you always say, ‘In business it’s not what you know, it’s who you know.’”

Jack had frequently used that line when referring to his friend Franco Gutierrez. He realized he hadn’t seen the billionaire business tycoon since the last board meeting of the Nicaraguan Medical Development Corporation, more than a month ago. Franco was busy managing his international construction company, and Jack also seemed to have little time to socialize. 

“So,” David said, breaking the momentary silence. “Which one of those corporations sponsored the lab?”

“None,” his dad said. “That lab was your uncle’s idea and he paid for it himself.”

“Really?” David said in amazement. “I didn’t know Uncle Ben had that kind of money.“

“Your uncle spent nearly four decades working on a variety of projects that paid him quite handsomely. All the time he was living in California and then in Japan, he lived like a miser—no wife—no kids. Plus, I think he still owns a sizable amount of JSI stock, so he’s got plenty of money.” 

“Well, I talked to him this afternoon and he said he’s setting up the lab for those guys from that stem cell company.”

“Neoplasm,” Jack said.

“Yeah, Neoplasm,” David said then took a sip from the long-neck. “Anyway, he said they are going to use the pigs we altered last month. They’re gonna try some kind of stimulated stem cell process to close the VSDs we created in their hearts.” 

David was only vaguely aware of the new relationship between Neoplasm and Japanese Surgical Innovations. Both companies had recently moved their manufacturing plants to the PARC and were engaged in a joint research project.

Using the MATRICS platform to introduce stimulated stem cells directly into target tissues would benefit both parties. Jack had brought the two principles together more than a year before. Lyndon Widenmeyer and Shinti Naryama were both visionaries who immediately recognized the synergy that existed between their respective technologies.

“It wasn’t that long ago that I wasn’t sure either of those companies was going to make it.”

“Why’s that?”

“Well, they both had major financial problems, but for different reasons,” Jack explained. “JSI spent a ton of money developing MATRICS, and they were close to going under. Fortunately, Naryama managed to obtain another major round of funding after CNN showed the world what we are doing with the platform here in the PARC. Widenmeyer’s troubles were more political. He was getting his money through government grants. When the anti-abortion crowd started protesting against stem cell research, Congress threatened to cut off his source of revenue.”

“Was he getting stem cells from aborted...” David didn’t want to finish his question.

“No,” Jack replied. “His group of cellular biologists came up with a reverse engineering process that allows them to make stem cells from existing fully differentiated cells.”

“So why would the pro-life crowd be threatening his funding?” 

“Because most stem cell researchers use aborted fetal tissue,” Jack explained. “Widenmeyer tried repeatedly to explain how his research had nothing to do with abortion clinics, but his voice was drowned out by the media frenzy surrounding those protests.”

“How did he survive?”

“Your uncle convinced him to sell his high-priced real estate in Boston and move his operation down here.”

“Uncle Ben did that?” David asked with surprise. 

“Yep,” his dad replied. “I think helping Neoplasm was the main reason he decided to build that lab in the first place. He knew Widenmeyer would eventually need to partner up with JSI, so he decided to facilitate the process.”

“Why?”

“Well, like I said, Ben still owns a pretty big chunk of JSI stock, so I’m sure he believes that a partnership with Neoplasm will increase the value of the company,” Jack offered, but it was simply conjecture on his part. 

David was temporarily lost in his own thoughts and didn’t press his father for any additional information. How could the operating platform he was trying to master have anything in common with a stem cell research company?

“Dinner’s ready,” Elaina announced. She held the back door open for Lucinda, as she brought out a large platter covered with fillets of grilled grouper and placed it on the table. Amy followed carrying a large bowl of seasoned rice mixed with red beans. Lucinda’s version of gallo pinto was Jack’s absolute favorite and, fortunately, part of nearly every meal. Elaina reappeared with a bowl of boiled plantains in one hand and a plate of peppers and mushrooms sautéed in a white wine sauce in the other.

Once everyone was seated Jack offered a short blessing which was briefly interrupted by Katy’s loud appeal for milk. 

“I’m sorry,” Amy said when the prayer was over. “When she sees her cup, she won’t be denied.”

“That’s quite alright,” Jack replied sympathetically. “I’ve been known to be that way at times.” 

Everyone was in a cheerful mood as the bowls and platters were being passed around, then David asked, “What happened to the fried grouper? I thought that was your favorite.”

“We have eliminated fried foods,” Elaina stated. “Along with that evil diet soda. They are bad for your father’s heart.”

“Yeah,” Jack agreed dryly before adding, “but she’s not taking my gallo pinto.” 

Elaina’s expression made it clear that she was the only one who didn’t find his protest amusing.

“So, how’s the new job going?” Jack asked, knowing it was still a bit of a sore subject for David. Amy had taken a job as part-time administrative assistant to the Chief Financial Officer of the NMDC. As the CEO and Chairman of the Board, Jack had brought Manuel Patricio on to manage all things financial.

“Good,” Amy replied. “I’m learning a lot about how the PARC actually operates.”

“How is working for Manny?” he asked.

“He’s great,” she said. “He’s letting me set my own hours and I have my own office.”

“Do you think the children like that daycare place,” Elaina asked. She was still upset she’d not been consulted before her grandchildren were enrolled in the new school.

“They both love it,” Amy said excitedly. “Jacky is already reading, and Katy is learning to count. It’s great.”

“How many days a week are you working?” Jack asked.

“Right now just three but like I said, I’m pretty much free to set my own hours.”

“So the children are only at school three days a week?”

“No,” Amy interrupted. “They go Monday through Friday, from eight to three-thirty. They really do love being in school.” 

Elaina knew what she referred to as her babies were growing rapidly, but she hated the idea of them being in school all day. She wanted them to come to Grammy’s house where she could spoil them rotten.

After dinner Amy put Katy down in the guest room while Jacky entertained himself with a toy truck. Elaina struggled just a bit as she lowered herself down onto the floor to be with him. 

Jack and David walked out through the back door and down the path toward the bridge that spanned the lagoon. They were stopped short by the sight of a sudden ripple on the surface of the still water.

“There’s your friend,” Jack said, pointing toward the large tarpon who was once again cruising the shallow tidal pool, searching for his supper.

“Didn’t you tell me you named him Fitz?” David asked.

“That’s right, after James Prescott Fitzgerald. One of the most despicable predators I’ve ever known.”

The tranquil surface of the lagoon was once again broken by a sudden flash of silver fins, as the giant fish attacked his tiny prey.

“Sounds like someone I knew,” David said, reflecting on his thoughts from earlier that day.

“Oh? Who was that?”

David had been arguing with himself all afternoon about whether to break a promise that no longer had any real relevance. He’d decided his dad deserved to know.

“Wilkinson.”

“I agree he wasn’t a nice guy, but I hardly think—” 

“He was a special kind of predator,” David interrupted, keeping his eyes on the water so he wouldn’t change his mind. “He took advantage of his position as the department chair to prey on an impressionable young female resident.”

“You know that for a fact?”

In the fading twilight David turned and looked Jack in the eye. “Yes—I found her on the roof of the hospital. She was ready to jump because she’d just miscarried his child.” His long-held anger was once again rising to the surface. “I was also the one who confronted him. That was just after he and Makowski left here and returned to Dallas. I’m the reason he resigned.” David’s jaw tightened as he returned his eyes to the now-silent pool. 

After David finished his explanation, Jack stepped forward and placed both hands on his shoulders drawing his son’s eyes back to his own. “I know that wasn’t easy, but you did the right thing.” Jack didn’t know what else he could say at that point, but he felt David needed closure. “People like that eventually get exactly what they deserve.”

“I guess he did,” David agreed, feeling a sudden sense of relief. The burden of secrecy he’d been carrying around for six months had finally been lifted. 

*********
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The operating room took on a more mechanical air, as Ricardo started setting up the heart-lung machine. It had always been available in the background during MATRICS procedures, but today was different. This wasn’t one of Ledbetter’s conversions. Today the technician was priming the pump prior to the patient even being brought into the room. The anesthesiologist was also preparing to place the multiple physiologic monitors and intravenous catheters required for an open-heart procedure. 

After discussing the case with Jack, Harvey believed it was time to let the resident perform his first pump procedure. David had shared the fact that he’d performed a couple of median sternotomies back at Parkland, and he’d repaired one cardiac injury, but that wasn’t the same as putting a patient on the pump. Since he’d been in Nicaragua he’d assisted Ledbetter on multiple cases that he’d converted from MATRICS to open-heart, but his role had been relegated to running the suction and cutting sutures.

“Are you ready for this?” Harvey asked as the two men stood at the large stainless steel sink scrubbing their hands.

“Yes, sir,” David replied confidently. “I’ve gone over the steps of this procedure at least a dozen times since you told me this would be my case.”

“I probably should have let you do his ablations, but I’m still getting familiar with that process myself.” 

Several days earlier, David ran the MATRICS camera while Harvey used the ablation laser to clear three partial blockages in this patient’s coronary arteries. Now the man needed an additional procedure to reverse his progressive heart failure.

“I thought you did a great job with the laser,” David said, before suddenly realizing his statement sounded rather condescending. He quickly tried to cover his error by adding, “What I meant was...”

“I knew what you meant,” Harvey said, with a chuckle. “You meant I’m getting better, right?”

“I, uh...” David didn’t know how to respond without compounding his first faux pas.

“It’s alright,” Harvey said, laughing again at himself. “I’m never going to be as adept with that new technology as your dad, and I’m quite certain you will put us both to shame once we turn you loose.”

The operating room was alive with activity. The bright lights overhead focused on the patient’s torso while the circulating nurse washed the chest aggressively with a foaming golden-brown antiseptic solution. The cooling blanket was slowly lowering the patient’s core temperature as the anesthesiologist connected the Swan Ganz catheter and arterial line to the multi-channel monitor. The scrub nurse was setting up her instruments on a chest-high stand covered with multiple green towels. She paused just long enough to hand the surgeons cloth towels to dry their hands. She helped each of them don the disposable paper gowns then held open their sterile latex gloves. The snap of rubber seemed to signal it was time to begin.

The beeping of the cardiac monitor and the rhythmic cycling of the ventilator provided the background music for the elaborate scene playing out in front of him. David had nearly forgotten the complex choreography that always preceded an elective open-heart procedure. This was a ritual that was being repeated in countless operating rooms around the globe, but to him the whole process seemed antiquated. A local prep and some sterile gloves were all that was necessary to accomplish complex procedures using the MATRICS platform.

Having completed the remaining preliminaries, David took the scalpel in his right hand and asked his assistant if it was okay to begin.

“Of course,” Harvey replied, somewhat surprised by the request. He still wasn’t accustomed to a role as mentor.

David drew the blade down the center of the man’s barrel-chest. A growing crimson line appeared, extending from the sternal notch at the base of his neck to the slight protrusion of the xiphoid process. David used a large surgical sponge to absorb the blood as he made quick work of cauterizing the numerous small vessels. Once the breast bone was fully exposed, he used the air-powered sternal saw to divide the protector of the heart down its center.

“Sternal spreader,” he said, more as a demand than a request.

The nurse handed him the crude device used to pry the two halves of the breast bone apart. He positioned the jaws inside the freshly cut surfaces then slowly began turning the crank. The glistening sac surrounding his target organ was gradually exposed.

To his credit, Harvey remained silent up to this point, allowing David to demonstrate his relative proficiency in exposing the heart. However when David asked for the scissors, his mentor recognized he was still a novice.

“I find it’s much safer to use a scalpel to start,” Harvey said. “Just make a small opening in the pericardium down near where it comes off the diaphragm.”

David followed his instructions, making a short cut through the dense tissue with a blade before switching to scissors to enlarge the opening toward the patient’s head. 

“Now you can extend the incision laterally at the top and the bottom, as you open the spreader,” Harvey added. “That will give you plenty of room to work.” 

With the heart fully exposed it was clear why they were there. The fifty-three year old man had suffered a series of heart attacks over the previous six years. On each occasion a bit of his heart muscle had died due to lack of oxygen and the result was now visually obvious.

Cardiac muscle cells are incapable of regeneration, so dead cells are replaced by scar tissue. Small scars are often tolerated because the remaining muscle compensates by growing thicker and stronger. That is exactly what had happened to this man’s heart, but with repeated full-thickness injuries, more muscle was lost. The resulting scar eventually occupied a significant part of the front portion of the main pumping chamber. Over time the non-contracting scar tissue weakened and began to bulge outward with each muscular contraction.

“There’s the ventricular aneurysm we saw the other day,” Harvey said. 

“It looks a lot bigger than I thought it would,” David said. They had first seen the problem when Harvey advanced the MATRICS camera into the left ventricle during the coronary artery ablations. This man had come to their attention because of progressive heart failure. Dr. Richardson had suspected it was mainly due to his coronary artery disease, but when Harvey confirmed the aneurysm it was clear this nonfunctioning area was a major contributing factor to his progressive decline.

“Fortunately it looks to be far enough away from the septum that we can just resect it and do a Dor closure,” Harvey said, referring to the standard technique he employed to treat this problem.

“When you told me I was going to be doing this procedure I obviously did some research,” David said. “I was surprised by how many different techniques have been described.”

“I prefer the Dor because in my experience it causes fewer arrhythmias than the Cooley closure,” Harvey said. “But you know what they say?”

“No — what?” David asked after Harvey failed to answer his own question.

“Whenever there are a bunch a ways to do something, none of them is really all that great.” 

David watched the wall of the aneurysm bulge with each contraction of the heart, silently contemplating what Harvey had just opined.

“Do you want to put this guy on the pump so we can fix this thing, or do you just want to stand here and stare at it?”

“Sorry,” David replied, then he turned to the anesthesiologist and said, “give the Heparin, please.”

“Five thousand units going in,” the man acknowledged.

The anesthesiologist pushed the powerful anticoagulant, and with only occasional instruction from Harvey, David embarked on the sacred journey that defined what tradition required to become a heart surgeon.

He first passed occlusion tapes around both the Superior and Inferior Vena Cavae, as well as one around the trunk of the aorta. The nurse handed the long ends of the clear plastic tubing off the end of the table and Ricardo began connecting them to the heart-lung machine. She passed the three shorter ends up toward David as he prepared to cannulate the two huge veins carrying blood from all parts of the body back to the right side of the heart. 

Surprisingly, he wasn’t really nervous. What he was feeling was more a sense of excitement. He’d obviously never stopped a beating heart before. Guided by Harvey’s calm instructions, David opened the right atrial appendage and carefully slid the large, clear tubes through the opening and into the huge veins. First the superior vena cava — then the inferior, leaving both umbilical tapes loose for the time being. He then cannulated the aorta as the final step in preparing to artificially assume the functions of both the heart and lungs — organs that had kept this man alive for more than five decades.

“Let’s go on partial,” he said.

Ricardo started the roller pumps in motion, drawing some of the patient’s blood out of his body. Another person’s blood had been used to prime the system, and had been passed through the membrane oxygenator. Now it was being infused directly into the patient’s aorta. This life-sustaining fluid came from an anonymous donor with a matching blood type. David hoped that person understood their vital contribution to the art of suspending cardiac animation.

“We are at fifty percent,” Ricardo reported.

“How’s he doing,” David inquired. 

“Fine,” anesthesia replied. 

Assured that his patient was tolerating the transition, David instructed Ricardo to advance to eighty percent, then ninety, while he gradually tightened the tapes around the inflow cannulas. 

“We are on full,” David said, signaling the circulating nurse to start the clock. It was important to keep track of time on the pump, since the risk of complications tended to increase with longer pump times. The heart continued to beat impotently. No blood was either returning to or being ejected by either pumping chamber.

“Let’s have the ice,” David said, and quickly the nurse produced a large stainless steel bucket of sterile, finely crushed ice. David began packing the frozen slurry around the heart and immediately the spontaneous rate of contractions slowed dramatically.

“Now the cardioplegic solution,” David said. 

The nurse handed him a large syringe with a needle attached. He removed the cap and plunged the needle directly into the base of the aorta, just below where the cannula was now returning bright red blood to the body. He slowly infused the complex solution with a high concentration of potassium chloride. Multiple other chemicals were included in the solution with the objective being to stop the heart and preserve the health of the myocardial cells. The process was designed to be reversible, and it almost always was. David silently prayed this wouldn’t be one of the rare occasions when it wasn’t. 

The heart rate slowed further as the anesthesiologist shut off the mechanical ventilator, since the lungs were no longer serving any purpose. Likewise the beeping cardiac monitor slowed and then fell silent. The heart laid motionless, surrounded by a pink tinged slush.

“Time to open it up,” Harvey said. 

“Knife or scissors?” David asked.

“I tend to prefer the scalpel,” Harvey replied. “But unlike opening the pericardium there isn’t anything just under it that is likely to get you into trouble,”

David carefully slid the narrow tip of the number eleven blade through the center of the aneurysm which had collapsed inward in the absence of any pressure. 

“Now stick your finger in there and see if there are any clots. I doubt there will be since we didn’t see any the other day,’

David did as instructed and the opening easily yielded to his index finger. He couldn’t feel anything as he probed gently, surveying the interior of the seemingly lifeless chamber.

“You should be able to identify an obvious transition area where the thick working muscle meets the thinned out wall of the aneurysm,” 

“Yeah,” David replied. “The margin is right there.”

“Great, now—” 

“Do you want to feel?”

“No,” Harvey replied, “I trust you.” He paused before adding, “I’ve felt it more times than I can count.” 

Obviously, that wasn’t entirely true since ventricular aneurysmectomies were not all that common even in the busiest of surgical practices.

“Now you can switch to scissors and start trimming away all that scar tissue.”

“All of it?”

Leave just a couple of millimeters on the septal side. That way you can maintain a safe distance from the LAD.”

David’s thoughts instantly returned to the only other time he’d had his hands on a human heart as the primary surgeon. On that occasion the stab wound had been administered by a steak knife, not a surgical scalpel. The left anterior descending coronary artery had been at risk then, just as it was now.

Once the scar tissue was removed Harvey gave very specific instructions as to how David was to repair the remaining five centimeter hole. The layered closure was designed to maintain the size and shape of the left ventricle as close to normal as possible. Harvey cut off a small portion of the pericardium and had David sew it into the defect to provide added strength.

“That patch is an essential part of this repair,” Harvey said.  

When David had finished tying the final suture, Harvey congratulated him on a job well done. “Now let’s get this guy’s ticker restarted.”

“Warming solution,” David said, as he suctioned out the last of the rapidly melting ice bath.

With the heart mostly submerged in warm saline he injected the cardiac stimulant into the root of the aorta where it would immediately be carried through the coronary arteries to the motionless tissues. It was less than a minute before the first feeble contraction was seen. Soon there was another, then nothing for a few seconds. David started to call for another syringe of epinephrine when the reluctant organ leapt back to life.

David released some of the tension on the vena cava tapes, allowing blood to fill the chambers of the actively beating heart. At the same time he used a small needle in the aorta to vent off any air that remained in the recently open ventricle. 

“Go ahead and give him some atropine now,” Harvey recommended, as he saw the anesthesiologist was in the process of turning the ventilator back on. “His heart is gonna start racing here in a minute and we don’t want to put too much strain on that suture line,”

“I’ve already given it,” the Canadian anesthesiologist replied, “and I’m following it with some amiodarone.”

“Perfect,” Harvey said, before turning back to David. “The last thing we need is for this guy to go into V-tach, or worse.”

David agreed as he watched the heart continuing to beat smoothly. “Ricardo, you can start backing off a little,” Harvey said.

As the whirling sound of the pump slowed, David glanced at the digital monitor on the anesthesia machine. “One hundred over seventy,” he announced with satisfaction. 

Within five minutes the artificial pump was turned off after having returned most of the patient’s blood back to him. David sutured closed the openings he’d made in the aorta and right atrium and prepared to close the chest. Although the suture line on the surface of the heart showed no evidence of it, he knew there was still a risk of bleeding. He inserted two clear plastic chest tubes through small incisions just below the bottom of the sternum. He laid them carefully over the heart then slowly reversed the sternal spreader. 

To finish the closure he used heavy wire sutures, passing them around the two halves of the sternum with long blunt needles. He twisted them tightly before pressing the severed ends down into the periosteum. It would be several weeks before those bones grew back together, but the strong wires would hold them securely until then.

When the skin incision was finally closed and the dressing was applied, David removed his gown and gloves and started removing the sterile drapes that had covered his patient for two hours. 

“What was our pump time?” he asked Ricardo.

“One hour and twelve minutes,” the native Nicaraguan said.

“That’s a long time to have your heart stopped,” David replied. 

“I think you did very well, especially for your very first open-heart procedure.”

“Thank you,” David said as he shook the technician’s hand. “I just wish there was a way to do that without having to crack the chest.”

“Someday, maybe,” Ricardo said as he turned back to finish cleaning the pump.

*********
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“So, how did it go?” Amy asked excitedly when David walked through the door.

“It was fine,” he offered without the emotion she had expected. The day before, he’d been excited about the prospect of doing his first open-heart procedure. Now he seemed almost depressed.

“What went wrong?” she asked fearing the worst.

“Nothing. Everything went well. He’s still on the vent, but that’s to be expected. I’ll extubate him in the morning.”

“Do you want to tell me about it?”

“It wasn’t that big a deal.”

Something was obviously bothering him and she had no idea what it was. Could it be he’d had a problem with another patient? Had he argued with his father? What could have happened to change his mood so dramatically.

“David, look at me,” she insisted.

He looked up with a forced smile, but his countenance remained somber.

“Something is bothering you, I can tell.”

“I... I don’t know. I just—” David paused and looked down.

“You know, whenever something is bothering me, you always make me tell you all about it, and afterwards I always feel better.” Having issued her challenge, she stood silently in front of him. When it looked as though he was not going to respond, she crossed her arms and gave him that look.

“All right,” he relented. “Let me get a beer.”

For the next thirty minutes, they sat on their patio as he described the procedure he’d performed in great detail. He included the gory process of sawing the man’s sternum in half to get to the heart, and sticking a knife directly into the middle of the aneurysm. 

“The guy is still unconscious and on a ventilator,” he said.

“I don’t understand,” Amy said. “It sounds like you did exactly what needed to be done.” 

“It was so,” David searched for a word that suited his feelings, “barbaric.”

“Barbaric?”

“Well maybe that’s too strong a word,” he admitted. “But I believe I could have figured out a way to repair that man’s aneurysm using MATRICS. Instead he’s going to spend the next week or more in the hospital, followed by another three months recovering.”

“But, Sweetie,” she objected, “that’s not your fault. You only did what Dr. Ledbetter told you to do.” 

“Yeah, he told me I did a great job,” David agreed with obvious frustration. “All I really did was mimic what he’s been doing for the last forty years.”

*********
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Raphael ran into David one afternoon at the lab. Both were there practicing with separate MATRICS simulators. Ben had employed the same computer program and 3D printer to create a soft plastic model of the four fluid-filled chambers of the brain, known as the cerebral ventricles. The neuro setup was similar to David’s in that the camera used visible light and created a 3D, computer-enhanced image. Unlike the cardiac simulator, there was no need for a pump since there was no significant fluid movement in the spaces inside the brain. 

Like the cardiac models, Ben’s brain model could also be modified. He could add any of the known blockages to the circulation of cerebrospinal fluid which caused non-communicating hydrocephalus. That included the most common abnormality, stenosis of the aqueduct of Sylvius. On two separate occasions, Raphael had treated children with that condition at Hopkins using an endoscopic system. The problem with that system was it required a hole to be drilled in the skull, then the scope had to be passed through normal brain tissue. It also required general anesthesia. The MATRICS camera and instruments were much smaller and could easily pass through all the normal CSF channels in and around the brain and spinal column. 

David watched as his friend maneuvered the camera through the maze of openings in the model until he reached a spot where he struggled to make a tight turn. After a few minutes, David offered him some advice.

“Thanks,” Raphael replied. “I always seem to get stuck right there.”

“I’m sure you would have figured it out on your own,” David said.

“Perhaps, but you’ve obviously been playing with this thing longer than I have.”

“I’ve also had the advantage of watching my dad. He makes it look so easy.”

“I’m sure that’s true,” Raphael agreed as he completed the exercise. “Your uncle has been a big help getting me started. These models, and all the equipment,” the neurosurgeon said as he surveyed the space.

“Yeah, I know he’s excited to see what you can do with MATRICS in neurosurgery.”

“Well, I’ve scheduled my first case for next week,” Raphael said. 

“That’s terrific. What kind of case is it?”

“He’s an eight-year-old boy who was diagnosed with congenital hydrocephalus just a few weeks after he was born. The guys at the Children’s Hospital in Costa Rica put in a ventriculo-peritoneal shunt, but they’ve had to revise it twice, just in the last year. So, I’m planning to use a balloon dilator and a stent to open the aqueduct.” 

“Wow!” David said. “I didn’t know that stents could be used in the brain.”

“It’s never been tried before,” Raphael admitted. “I ran the idea by Dr. Jennings and he said he’d often thought about it but never had a way to deliver it.”

“Well, now you do,” David said. 

“I also asked your dad and he said I’d need to run it by the Research Ethics and Oversight Committee, which I did.”

“I didn’t know we had something like that.”

“Yeah, your dad said it’s like an institutional review board, but simpler. I’m not sure who is on the committee, but they gave me their approval and assigned Dr. Jennings to observe.”

“So the kid’s family is okay with it?”

“Absolutely,” Raphael said. “They were in full agreement even before I told them that the entire cost of the procedure and all their son’s follow up care was being paid for by Japanese Surgical Innovations.”

“Obviously JSI has a lot riding on it,” David said.

“They even suggested that I offer the family a thousand dollars to participate in a study, but I told Naryama that they might take that as a bribe. I’m not sure he understands the local customs in this part of the world.”

“I’m glad you did that,” David agreed. “Business people tend to think of everything in terms of money.” 

“Since Dr. Jennings is going to act as an impartial observer, do you think you could give me a hand with the procedure?”

“Don’t you think you should ask my dad? He’s got more experience.”

“I did, and he said I should ask you.”

*********
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The PARC Children’s Neurologic Hospital was already attracting patients from across Central America, and Raphael Ramirez had developed a reputation as the go-to neurosurgeon for children. He’d learned from one of the best, Dr. Bert Jennings, the head of the Neurosurgery Division at Johns Hopkins in Baltimore, Maryland. Upon completing his training, Raphael had returned to his native country, anticipating he would only stay for a year or two, just to fulfill the promise he’d made to his father. That all changed when he fell in love with a stunning young widow, Arielle Benavides. He was also offered the opportunity to oversee the building of the first-of-its-kind children’s hospital dedicated solely to the treatment of brain and spinal cord disorders. He knew he would need help with that effort, so he turned to his former mentor.

It had required very little effort to convince Bert Jennings to join Raphael in designing and building this unique facility. Like so many of his colleagues, Bert had struggled for nearly two decades with a progressively worsening case of “physician burnout.” He demonstrated all the symptoms — frustration, followed by anger, physical and mental fatigue, and eventually emotional detachment. It was the growing impersonal nature of the American healthcare system that was the primary source of his burnout. 

Bert became a physician in the late seventies, the so-called golden age of medicine. He was the third generation of doctors in his family, but the first to pursue a specialty. Like his father and grandfather, from the beginning he’d viewed the profession as an altruistic calling to provide compassionate care to the sick and injured. Like most of his peers he had enjoyed the near-universal respect and admiration of the public. 

Then everything changed in the nineties. It was then that the insurance industry shifted from simply processing and paying claims to actively managing the care of millions of Americans. These huge corporations became the payers and used schemes like HMOs and PPOs to control doctors, whom they dubbed providers and the payers acted like gatekeepers for patients, referred to simply as members. 

When combined with government programs like Medicare, Medicaid, and SCHIP, the payers literally seized the American healthcare system for both political power and economic gain. The practice of medicine went from physician-controlled to payer-controlled, almost overnight. 

Bert’s love for the profession was directly tied to his ability to use his knowledge, experience, and technical skills to address specific problems of individual patients. He recognized that autonomy had been stolen from him, and countless others like him, all in the unholy name of cost controls. More than once he’d nearly walked away, but medicine was all he knew, so he’d done his best to adapt. 

His primary mechanism was to hide behind the mantle of academia, but deep down he knew there was no such thing as a safe haven. Bending to this system where corporate moguls and government bureaucrats directed medical decisions amounted to nothing short of a violation of the ancient code of medical ethics. It was a betrayal of the sacred oath he’d sworn to uphold. 

When Raphael first described what Jack and Franco Gutierrez were creating in this third-world nation, Bert thought it was nothing more than a pipe dream, or worse, a huge scam. The idea of physicians working side by side with the medical industry, somehow free from both government and third-party interference, was impossible. 

Yet here he was, just two years later, in the PARC, practicing the most advanced neurosurgery available anywhere in the world. Here there was no such thing as waiting around for an insurance preauthorization. He didn’t need a squadron of assistants to file reams of paperwork in a convoluted game of Mother May I. His orders no longer had to satisfy some arbitrary best practices criteria. If his judgment was that a patient needed a certain test or a specific procedure, it was done. 

Yes, there was a price to pay for such freedom. He no longer held the titles of professor and chairman at one of the most prestigious university hospitals in the world. He’d also given up an annual salary and bonus package totaling seven figures. Somehow none of that seemed all that important anymore. 

Working in one of the poorest countries in the Western Hemisphere, he wasn’t expecting any monetary rewards. He and Barbara had accumulated a sizable nest egg, and they were in the process of building a modest bungalow high on the mountain-side, near the village of Santa Ana. He’d actually been surprised to discover that many of his patients were willing to pay whatever they could afford for the care they received. 

All in all, Bert was extremely happy with his decision to walk away from the system that he knew was slowly crushing his spirit. Now, as he approached seventy, he felt rejuvenated.
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CHAPTER 3
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To David this operating room seemed quite familiar, but Raphael was uncomfortable with this new arrangement. It didn’t have the same formal air that accompanied typical brain surgery. The twin MATRICS consoles were set up next to the narrow bed where the young boy lay quietly on his right side, dozing intermittently. His vital signs were being monitored by the anesthesiologist, but the child had only been given a mild sedative to calm his natural anxiety. 

Ben and Bert had followed David into the room and they stood quietly against the wall. In addition to the two direct observers, Jack and Naryama stood just outside watching the procedure through the large plate-glass window. Raphael had insisted that the number of people allowed in the room be restricted so as not to cause any excess commotion, which might frighten his young patient.
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