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1. Introduction[1] 
  
The medical-technological advances of the past decades have 
been such that entirely new and unprecedented opportunities 
for treatment have become available. At all levels of the 
medical domain, new professional routines and sophisticated 
technologies have radically altered the nature of the medical 
practice. The intervention process has become much more 
complicated, involving more options, other risks, new decision 
moments, and more pronounced dilemmas for everyone 
involved. The ensuing uncertainties have contributed to the 
emergence of a gray area, one where the established 
protocols and the conventional answers found in medical 
handbooks no longer apply. Yet, as before, many clinical 
pictures still require immediate medical attention and 
intervention. To ensure a prompt and accurate response of 



medical professionals, it will always be important for them to 
rely on protocols and pragmatic guidelines, the effectiveness 
of which is always subject to enhancement. In addition, it 
seems increasingly relevant to examine what actually takes 
place in medical intervention. 

The Neonatal Intensive Care Unit (NICU) in particular 
constitutes a domain where the challenges and opportunities 
of new medical knowledge and technology converge. As an 
outpost of today’s health care system where the pioneering 
sprit of medicine reigns supreme, it serves as an exemplary 
case for studying some of the concrete vulnerabilities in the 
health system triggered by this permanent dynamic of change. 
The NICU specializes in the care and treatment of newborns. 
Very young babies end up in the NICU because their lives are 
seriously at risk on account of their prematurity, complications 
at birth, congenital diseases, or potentially lethal infections.[2] 
This practice is determined by the ongoing flow of activities 
associated with highly specialized care providing, the 
admission of new patients (including their parents), as well as 
by the fluctuations in the conditions of the patients.[3] This 
variability requires around-the-clock monitoring and frequent 
adjustments, while the recovery of an admitted child can 
never be taken for granted. Life in the NICU is characterized 
by continuous struggle and entirely unpredictable changes that 
result in erratic flows of action. A neonate’s treatment is like a 
journey that from the very start is full of unexpected incidents 
and incalculable uncertainties: both the young patient’s 
destination and the unfolding of its immediate future are all 
but predictable. Even if the staff accompanied children on 
similar trajectories numerous times already, the routes and 
circumstances are never entirely the same. To some extent, 
the NICU staff always finds itself in uncharted territory, 
because a specific technology is new or a certain intervention 
poses unknown risks, especially given the extreme fragility of 
the patients. Treatment, therefore, is never merely a matter of 
solving an infant’s medical problem; instead, it always involves 



the opening up of a very specific, individualized trajectory. 
This trajectory is characterized by an intrinsic tension between 
the need for intervention and making adjustments on the one 
hand and the associated risks and uncertainties on the other. 

The NICU staff tries to reduce this tension through the 
application of regulations and norms. But, as I will argue, 
these strategies are not sufficient and in some cases even a 
source of uncertainty. My analysis will concentrate on medical 
protocols as forms of regulation as well as on quantitative data 
in relation to standard norms. Decision techniques, like 
protocols, are always open to debate.[4] Instead of taking 
sides, I will develop the view that an analysis of concrete 
vulnerabilities of medical practice requires a focus on 
'protocols-in-action'.[5] Used as basic resources for minimizing 
uncertainty, as well as the number of risks and mistakes, 
protocols also function as potential sources for additional risks, 
errors or near-misses. The flipside of a protocol is that it may 
become part of the very problem. This same argument can be 
made for numerical information. For this reason I will not limit 
the scope of my analysis to the application of protocols and 
quantitative data, but I will also address their built-in 
assumptions about the NICU-patient and the organization of 
medical work. It is in these assumptions that the vulnerability 
of practice itself can be found. Revealing them will give us a 
better understanding of the way in which regulations and 
norms, initially intended to reduce the intrinsic tension of the 
trajectory, can act as potential causes of the disruption of the 
practical order and of the staff’s ability to cope with these 
conflicting constraints. 

My analytical focus is based on the theoretical 
perspective developed in constructivist science and technology 
studies (STS).[6] This perspective allows me to criticize the 
assumption that the fundamental structure of (medical) 
practice is constituted by principles, deductive patterns of 
reasoning and decision protocols. Numerous empirical studies 
on medical work found no evidence for these assumptions. On 



the contrary, detailed studies of medicine-in-action show how 
day-to-day operations can never be reduced to a matter of 
mere application of rules and theoretical principles.[7] 
Knowledge is not waiting out there to become applied in 
practice, but is constituted in the very same practice as it is 
used. Although there has been substantial research of some of 
the quantitative aspects of contemporary medical practice, 
there is still little insight into the complicated interplay of 
problems and dilemmas associated with the actual processes 
of managing day-to-day operations in a complex technological 
system such as a NICU. In this turn to practice, clinical work 
does not have the sole function of being the context in which 
busy NICU doctors and nurses are moving around. On the 
contrary, by focusing on practices, the concrete problems of 
the intrinsic tension of the trajectory become visible. This does 
not only concern questions on the kinds of activities that are 
involved or the kinds of knowledge and skills that are applied 
in the treatment of newborns. It is also relevant to ask in what 
way medical standards and regulations about newborns are 
reshaped in the vortex of concrete activities and how the 
trajectory is molded by tensions that are intrinsic to it. In 
other words, a turn to practice capitalizes on a careful analysis 
of the concrete work performed as part of a treatment 
trajectory. 

As a framework for reporting and discussing my 
findings, I will use two case studies.[8] My main case involves 
Robert, a full term baby with a severe malformation of the 
heart. The complex trajectory of his care and treatment 
constitutes the core of my analysis. The admission of Peter, a 
premature baby born after twenty-five weeks of gestation, will 
serve as analytical ground as well. The findings of both case 
studies are based on ethnographic research in two neonatal 
intensive care units: one in the Netherlands and one in the 
United States. First, I describe how the staff creates order 
after a new admission has arrived (section 2). The fragile 
condition of NICU babies requires immediate action. Protocols 



and quantitative data play a major role in the constitution of a 
practical order. However, their capability to create or maintain 
a practical order turns out to be only effective under certain 
conditions. Second, by following the trajectory of Robert, I 
discuss how the staff has to work in the absence of two of 
these conditions: the availability of time and information 
(section three). Next, I consider the risks implicated in the 
treatment’s transitional moments (section four) and explore 
the organizational level of the work itself (section five). Finally, 
I focus on the effects that the distribution of knowledge and 
experience over time and place has on the reliability of the 
staff’s performance.         
  
2. Creating Pools of Order 
  

Academic Medical Center 
Bleeping monitors, toiling ventilators, and alarm 
signals all around. A door opens. An incubator rocks 
over the threshold, flanked by a nurse and a resident. 
In the incubator – between lines and tubes – lies 
Peter, born prematurely at twenty‑five weeks’ 

gestation and weighing just over one pound. 
Upon his entry, various staff members take 

action immediately. A nurse places Peter in his 
permanent incubator and connects the tube in his 
throat to the ventilator next to his bed. The resident 
discusses the position of the ventilator with the 
respiratory therapist: ‘Let's put him on 20 to 4, with a 
frequency of 55 to 100%. If he's doing well enough, 
we can wean him down.’ While the respiratory 
therapist installs the ventilator, a nurse attaches 
electrodes to Peter's chest, connecting him to the 
monitor. A few seconds later a list of numbers 
appears on the screen: 155, 32, 71, 89, 36.4, 
providing the staff with information about heart rate, 
blood pressure, respiratory rate, saturation, and 



temperature. Another nurse makes the preparations 
necessary for the blood tests to be taken. Meanwhile, 
the resident inserts an intravenous line through which 
Peter can receive fluids and medicine. When finished, 
the resident and the nurse discuss the medication. 
Again a list of quantities is summed up. 

The attending neonatologist comes in, glances 
at Peter, looks at the monitor, and back to Peter 
again. ‘How's he doing?’ he asks the resident. 
‘Considering his age, he is doing fine. His apgar‑score 
is hopeful: 3, 6 and 7. I ordered an X‑ray, so within a 
moment we can have a good look at his lungs and 
check if the tube is on the right spot.’ They turn 
around and walk to the desk, while a nurse makes 
sure Peter is comfortable. He looks exhausted and the 
monitor displays a fickle picture. 

  
This is how Peter starts his life in a dynamic hospital context. 
A visitor's first impression of the NICU is one of busy people 
and noisy machinery. One sees people engrossed in their 
work, flickering monitors, and extremely small babies, while 
others – by comparison – look astoundingly big. Sounds 
pervade the space: alarm signals go off, ventilators are 
puffing, telephones are beeping, and nurses and doctors 
exchange entirely unfamiliar words. In this setting the events 
discussed in this paper take place. 

The admission of a baby in the NICU marks the 
beginning of a flow of activities and treatment sequences, 
aimed at answering the question: who is this newly admitted 
child? All activity is geared toward defining the baby’s situation 
as swiftly as possible, thus inserting it into the unit’s daily 
order. The child’s transformation from 'undefined' to 'defined’ 
hardly involves a transparent process, though. Peter’s 
admission reveals the amount of work the staff has to do in 
order to learn more about who the child is. Such activities 
constitute a major part of the unit’s work; much of the action 



is geared toward finding out more about the child’s condition. 
The significance of recognizing the source of the baby’s 
problem is not so much in defining its clinical picture, but in 
the perspective on treatment that it implies (Strauss et al., 
1985). Based on the diagnosis, the staff tries to become aware 
of its implications for the subsequent course of action, 
including the specific interventions that have to be carried out, 
their proper order, the tools and the expertise that have to be 
deployed, and the potential (negative) effects of the 
interventions. In so doing, the staff relies on established 
routes that have proved successful: treatment protocols. 

The reliance on protocols is a major strategy for coping 
with risks and uncertainty. A protocol is an ensemble of 
guidelines that tells physicians and nurses exactly what they 
should do in a given situation.  When planning a treatment 
trajectory, the staff can make use of these itineraries that 
guide them through medical situations step by step. The 
protocol prescribes which diagnostic tests have to be 
performed, which treatment criteria are valid, which direction 
the treatment should go after a certain outcome, when 
informed consent is needed, or which lab tests are of crucial 
importance and which ones may no longer be relevant. Based 
on a conditional if/then pattern, the protocol pilots residents 
and nurses along the planned treatment trajectory. As such 
protocols structure the flow of activities in the NICU. 
             Protocols provide the staff with support and direction 
in moments of risk and uncertainty. However, they offer no 
guarantee whatsoever that a child’s treatment will actually 
continue to follow the anticipated trajectory. The route 
indicated by a protocol is the most ideal trajectory – one with 
a progressive line. This also requires an ideal patient – one 
that responds to the treatment quickly and effortless.[9] In a 
NICU, however, one will rarely find such ideal patients 
because those who are well enough tend to be transferred to 
high care. The NICU caters to children whose clinical picture is 
erratic and complex. Their development is rather marked by 



ups and downs then by straightforward progress. The use of 
guidelines, which presupposes a more or less linear 
development, seems at odds with the erratic developmental 
pattern of children in the NICU. The vital functions of a 
premature infant like Peter are quite unstable and 
insufficiently developed. As such, he lacks the capability to 
self‑regulate his body systems properly. His lungs, for 
example, are too immature to pro-vide for the full amount of 
oxygen required for survival. In these cases, withholding 
treatment means instantaneous death. If the staff does opt 
for intervention, they will immediately connect the baby to the 
ventilator for oxygen supply. However, the use of a ventilator 
is not without hazard. Prolonged mechanical breathing with 
high oxygen concentrations or high air pressure can damage 
the fragile lungs to such extent that it reduces the intake 
capacity to an unacceptable level. In these cases it is hard – 
and sometimes even impossible – to get the infant off the 
machine again. The ventilator brought into action as a life-
sustaining apparatus will not release the baby. The circulatory 
system also develops problems due to immaturity. The 
fragility of the blood vessels, in combination with irregular 
blood pressure, renders the vessels easily ruptured. High 
blood pressure can lead to severe brain damage. And there 
are more problems: a delicate fluid balance due to a thin skin 
can bring a premie into a state of supercooling and 
dehy-dration; kidneys often have trouble functioning; and 
there are moments in which the premie 'forgets' to breathe 
because of the immaturity of the respiratory mechanism in the 
brain. In response to this, the heart rate can drop rapidly. 
             Considering this list of possible dangers premature 
infants must cope with, Peter’s treatment resembles 
tightrope‑walking. A small change in his health status can 
have dramatic consequences. The staff is very aware of the 
infants’ vulnerability and the unintended consequences of 
their own interventions. This means that the staff attempts to 
keep close tabs on the vital signs in order to be in the best 



possible position to prevent disas-trous outcomes. Therefore, 
the most accurate, up‑to‑the‑minute information is required, 
often on an ongoing basis. The more control, the better are 
the chances that Peter will sur-vive the incubation period 
without serious complications. However, the staff is well 
aware that at any time, without any warning, he can suddenly 
collapse. Hence the intensive monitoring practices. Every 
irregularity, no matter how small, activates an alarm attached 
to the monitor. Every hour a nurse checks the outcomes 
displayed on the monitor and records them on a list next to 
her own observations and the results of regular blood tests. At 
regular intervals, the resident carefully examines the baby as 
well: 
  

Thursday 9:10 
Peter is asleep. The medical form on top of his 
incubator tells us he was born at twenty‑five weeks of 
term and his weight is somewhat more than one pound 
(610 grams). Compare these figures with those for a 
full‑grown baby (40 weeks of term, c. 3000 grams, i.e. 
6 pounds) and one realizes how small Peter is. 
                At a desk in the middle of the unit sits a 
resident. He reads the previous night's report about 
Peter and makes some notations. Next, he examines 
the information recorded from the life‑support systems 
and monitors. He studies a long list filled with all kind of 
numbers: input and output rates, body temperature, 
ventilator settings. He calculates means and ratios, 
intravenous feeding, medication, intake, and the 
adjustment of the ventilator. He writes his conclusions 
in the record and compares this information with the 
results of the labora-tory tests. 
                All of this information, combined, paints a 
specific picture. With this impression, the resident 
approaches Peter's incubator for the physical 
examinati-on. After washing his hands he listens to the 



infant's heart and lungs, feels the fontanelle,[10] and 
evaluates the skin color. After a few minutes he walks 
back to the desk again and writes down his findings. 
Now, by arranging and comparing data from different 
sources he is able to make a determination of Peter's 
condition upon which he read-justs treatment. During 
rounds he will discuss his find-ings and treatment 
decisions with his supervisor. 

  
The resident assesses Peter’s situation mainly while sitting 
behind a desk, with pen and calculator in hand. These do not 
seem to be the proper tools for examining a premature baby, 
nor would one expect a NICU resident spending much time 
behind a desk. But a physician who has to assess a baby’s 
condition does not only look inside the incubator; he also 
studies the record, the most recent data and the monitor’s 
current data. Various elements converge around the baby: 
numbers, words, stacks of paperwork, devices, instruments, 
bodies, decisions and the architecture of the ward. The table in 
the middle of the NICU functions as ordering center. Such a 
site is constituted by ‘gathering, simplifying, representing, 
making calculations about, and acting upon the flow of 
immutable mobiles coming in from and departing for the 
periphery’ (Law 1994, p.104) .[11] This is where the resident 
compares and combines the various data, so as to turn them 
into a coherent, unambiguous whole. The record functions as a 
central node. The day’s report, the test results and the 
outcome of the physical examination are added to the record. 
Writing is not so much geared towards communicating 
information, but towards ordering information.[12] In the 
record everything comes together and this results in a 
narrative sequence of the baby’s changing situation. The 
record is like a travelogue that depicts the baby’s itinerary 
during its hospitalization. A single glance at this information 
directly informs the physician of a child’s current situation, 
including its most recent adventures. In this way the record 



serves as a center of representation (Law  1994 , p.26). 
What comes to the fore is how Peter's admission 

unleashes a flow of quantitative information and activities. The 
baby is connected to machines with numerical input and 
output; lab tests are executed, yielding fractional data; 
nourishment and medication are carefully calculated, 
calibrated to a specific pace. Staff members collect numbers, 
calculate ratio and proportions, interact in numerical discourse, 
and list numerical outcomes on special forms suited to that 
purpose. As a result, the condition of the neonate is 
increasingly represented by a variety of numbers: numbers 
related to technological devices as input or output measures; 
numbers generated by the staff, such as pulse rate or 
calculated ratios; numbers that are visualized and displayed on 
a monitor or verbalized in the discussion during rounds. Hence, 
calculating is a constant, recurring activ-ity and, as such, 
constitutes a significant part of the NICU’s daily routine 
activities. 

Through exquisite technological instruments, all kinds of 
body processes are measured and visualized in a numerical 
language. There is a proliferation and ubiquity of quantitative 
data on the NICU. Because of its factual precision and 
comparability, a numerical transcription of the body is 
considered more reliable than its qualitative counterpart. This 
quality is thought to eradicate the subjective part of knowledge, 
which is seen as an obvious obstruction in the mutual exchange 
of data. The unambiguous nature of numbers makes possible a 
joint discussion of data. Numbers are considered hard facts, 
objective measure-ments of reality. It is not subjective 
estimations, but rather a standardized method of reasoning that 
reveals in an objec-tive way wherein the problem lies. In the 
ceaseless collec-tion and comparison of numbers, medical 
personnel find a compass to guide them. 

From the very start Peter’s identity is established in a 
process of reading, measuring, calculating, comparing, 
combining and discussing data, but also through sensory 



techniques like observation, feeling, and listening. As such the 
definition of the infant’s condition is not the outcome of an 
indiscriminate accumulation of data, but has to be considered 
a carefully considered composition. The fluctuating condition of 
the infant causes the established order to be only a 
momentary one. In this context, it would be misguided to 
believe in ‘pools of order’; rather, there is an ongoing process 
of ‘ordering’. As Law suggests,  ‘orders are never complete. 
Instead they are more or less precarious and partial 
accomplishments that may be overturned. They are, in short, 
better seen as verbs rather than nouns’  (Law 1994, p.1).[13] 
The medical staff is aware that its tools are limited and that 
the data they work with tend to have a high turnover rate. 
Given the fact that new data may undermine the established 
clinical picture at any moment, physicians hardly aim to 
determine an infant’s true or ultimate identity. After all, this 
would be useless. This is why they are satisfied if their grasp 
of the infant’s condition provides sufficient information to allow 
them to do the next step of the treatment trajectory. Being 
aware of the high turnover rate of data, the staff intends to 
establish a practicable identity instead of a true identity. 
                My analysis of the first few hours of medical work 
following Peter’s admission shows how protocols and numerical 
data act as standard resources to produce a reliable 
performance on complex trajectories. Protocols and numerical 
data play an important role in charting the course of 
treatment. A protocol functions as a road map that offers the 
best route for reaching the final destination and the daily test 
results indicate whether the infant is still on the right track. By 
translating physiological processes into a numerical lan-guage, 
detailed measurements become possible. A comparison among 
past, present, and future medical data displays the course of 
internal body processes through time. Is the infant more or less 
stable? Is it recovering or is its condition worsening? Through 
the evaluation of factual representations of various internal 
physical processes, the medical staff attempts to detect the 



pres-ence and extent of pathological processes. However, in the 
description above the situation is clear and the staff knows what 
to do. Peter is a premature baby and needs to be taken care of 
according to the standards of practice in cases of prematurity. In 
other cases, however, the available protocols and quantitative 
data may be less unambiguous. Protocols and quantitative data 
assume a clarity that certainly in the NICU is not always ready 
available. The next section will focus on the actions taken by the 
staff in moments of uncertainty.   
  
  
3. Decision-making in a High-density Zone of Doubt 
  
As a set of instructions a protocol tells the staff what to do in 
specific situations. On the basis of  its 'if … then' structure a 
protocol guides staff members along complicated treatment 
trajectories.  As Berg points out: "the protocol functions as a 
focal point of reference to which different staff members refer, 
can orient themselves, and can find instructions on what to do 
next." [14] A protocol delineates the roles and tasks of the 
nurses and physicians.  As such it performs a coordinating 
role. To fulfil this task doctors and nurses have to delegate 
part of their coordinating activities to the protocol. 

To act as coordinating tool a protocol assumes a 
specific practical order, including the availability of diagnostic 
information or the time to collect this information. But what 
should be done if both are absent? The need for making 
specific choices is most urgent right after a baby’s birth, when 
generally there is minimal insight in its condition. Yet such 
medical knowledge is essential for choosing the protocol to be 
followed. How should one proceed? Which strategy does the 
staff deploy to come to reliable performance despite the odds? 
Below I use the admission of Robert as a case study for 
developing this concern. 

Robert is born in a peripheral hospital. After his birth 
his health seems perfectly okay, but when the physician cuts 



the umbilical chord the baby turns blue all over. The physician 
has no information on what causes it, but he has to act 
immediately in order to keep the child alive. How to act?  How 
can he select a treatment trajectory in the absence of a 
diagnosis? The selection of a protocol assumes the availability 
of a diagnosis. In its absence and fully aware of the 
seriousness of the situation the physician contacts the 
Academic Medical Center’s NICU right away.[15] This decision 
will prove to be Robert's rescue. 

  
Academic Medical Center 
Robert is taken by babylance from the peripheral 
hospital to the NICU. The staff, awaiting his arrival, is 
busy making preparations. There is an open incubator 
with all the necessary apparatus, while the child 
cardiologist has been informed of the infant’s 
impending arrival. The cardiologist examines Robert 
immediately. The monitor of the Doppler-machine 
clearly shows how his oxygen-rich blood directly flows 
back into the lungs. There is no doubt about the 
transposition. After a talk between the child 
cardiologist, the neonatologist and the heart surgeon, 
it is decided that corrective surgery will be 
performed. 

  
Robert appears to have a transposition. This is a disorder of 
the heart that causes oxygen-rich blood from the lungs to flow 
via the heart directly back into the lungs again. This means 
that only low-oxygen blood enters the circulatory system. This 
disorder can be corrected by surgery. Without surgery there is 
no way for the child to survive. But this kind of surgery is 
risky: it either succeeds or fails; there is no in-between. If it 
succeeds, there is a maximal return: the child will grow up like 
any other healthy child. 

Diagnostic tests may confirm the cardiologist’s 
suspicions. Doing such tests, however, takes time, while in 



acute cases like this one immediate action is called for. The 
physician in charge has to choose a trajectory on the basis of 
incomplete knowledge. Obviously, this is not without risks, and 
therefore the physician does not only select a treatment 
trajectory, but also – and perhaps more so – the kind of risk 
he is willing to take.[16]  The physician in charge at Robert’s 
birth did not first try to establish a diagnosis, but immediately 
opted for admission to a more specialized department at 
another hospital. Thus he sought to limit the risk of Robert 
dying. 

Time is a scarcity in the NICU. Frequently there is 
neither time for extensive diagnostic testing, nor for carefully 
preparing interventions. For treating Robert’s heart disorder, 
the Academic Medical Center’s NICU has no ready available 
protocol. This is why the child cardiologist writes a treatment 
plan himself that will serve as protocol in Robert’s particular 
situation.[17] Based on the diagnosis of transposition, a 
custom-made trajectory is designed involving the surgery, the 
medication, pre-care measures, the aftercare, the timeframe 
and the possible complications. Given the complexity of the 
trajectory that is called for in Robert’s case, detailed and time-
consuming preparations are absolutely necessary, which 
means that somehow extra time needs to be created. This is 
done through medication that slows down the closure of the 
ductus arteriosus Botalli. This ductus is a channel in a fetus’s 
heart that conveys the blood from the aorta back into the 
lungs. After birth this opening – the ductus – closes within 24 
hours, so as to allow the oxygen-rich blood to enter the 
circulatory system. When the ductus fails to shut, the oxygen-
rich blood flows back into the lungs. This will fill up the lungs, 
while the blood in the body’s circulatory system does not 
contain enough oxygen. By keeping Robert’s ductus open the 
oxygen-rich blood may still enter the circulatory system. The 
decision to apply this medication provides the staff additional 
time – a temporal niche that allows it to do preparations for 
the next steps of the complex trajectory. One of these 



preparations involves an extensive clinical lesson for the staff 
involved. 
  

Monday 14:00 
There is a clinical lesson for the nurses about 
tomorrow’s transposition. The meeting is well 
attended. With the help of slides the child cardiologist 
explains the problem and tells them what will happen 
during tomorrow’s operation. Next, he discusses 
everything that has to be done and what deserves 
special attention before the child leaves for the OR as 
well as after its return to the NICU. 
                The cardiologist emphasizes that a 'heart 
baby' like this demands another attitude: ‘Normally we 
have to do with insufficient lung function. In those 
cases there is still a little time to discuss what you 
are doing. You change the settings of the respirator 
or things like that. Basically, every move can first be 
discussed. But a child with this kind of heart problem 
requires immediate action. There is no time to discuss 
options in some other room. Therefore it is crucial 
that in advance you closely study the protocol I have 
written. Although the protocol is essential, it is the 
actual situation that at all times will determine what 
should be done.’ 

  
Protocols presuppose a diagnosis, which in turn provides the 
key for sound decisions on the various treatment options. But 
in Robert’s case there was no time to collect diagnostic data. 
In such a situation there is a shift from having to choose a 
specific treatment trajectory to having to choose the kind of 
risk that is taken. This issue changes from ‘what is the 
preferable treatment trajectory?’ to ‘what is the least desirable 
risk?’ Furthermore, protocols enforce a timeframe, if only for 
doing diagnostic tests and making the necessary preparations. 
Time is obviously a scarcity in many cases, while it may also 



be a major risk factor. In such cases, staff members will try to 
create a temporal niche that gives them extra time to collect 
additional data and prepare the next step as best as possible. 
  
4. Moments of Transition 
  

Tuesday 10:00 
This morning at eight o’ clock Robert entered the OR. 
There is a tense atmosphere in the NICU. Repeatedly 
one can hear someone inform how the operation is 
going and how much longer it will take for Robert to 
return. The attending is somewhat irritated by all this 
attention: ‘So much concern for that one child. All the 
other children are important as well.’ 

  
Obviously Robert’s condition is so fragile that the surgery is 
extremely risky. As a step-by-step planner, a protocol always 
contains several moments of transition. Frequently, these 
transitional moments function as moments of risks. During the 
operation such transitional moments occur from the very 
beginning. Once Robert is disconnected from the heart-lung 
machine, for instance, he himself must take over these vital 
functions, otherwise he will die. The child cardiologist is very 
aware of this particular risk: 

  
‘These cases cause one a lot of stress. If everything 
goes well, I feel like conquering the world tomorrow. I 
really get a kick out of it. But if things go wrong with 
such a child, I feel terrible for a few days. I am 
extremely exhausted and unable to handle anything. It 
demands so much from you. You give all you have in 
such a case. 
                There are always a few anxious moments 
during which you are afraid that things will go wrong. 
One such moment is when the child is disconnected 
from the heart-lung machine and it has to perform 



those functions on its own. If it does not do it, you 
are stuck. In the previous case it did not work out 
and the child died after all. In Robert’s case it did 
work out well.' 

  
In Robert’s case everything seems to be going fine and he is 
brought back to the NICU. With the successful disconnection 
from the heart-lung machine a major hurdle in the trajectory 
is taken. Although the heart surgery is successful, there is no 
reason yet for celebration. The first forty-eight hours after 
surgery there is still a substantial risk that Robert will die. The 
next transitional moment presents itself right after his return 
in the NICU: 
  

Tuesday 17:00 
Robert returns in the NICU, accompanied by a 'green 
train' of cardiologists, anesthesiologists, 
neonatologists and nurses. It is hard to see a baby at 
all, enwrapped as he is in lines and tubes. Taking 
Robert out of the reanimation cart and putting him 
into his incubator involves a tricky procedure. Much 
has been said about this moment during the 
preparatory session. As foreseen, there is a spaghetti 
of lines and tubes that can hardly be unraveled. 
Extreme caution is called for, but it also has to be 
done fast, for the child is extremely vulnerable. The 
sooner it is comfortably back in its incubator, the 
better. After carefully lifting him with all his 
technological baggage, they prudently put him in his 
incubator. Everyone is looking tensely to the monitor 
that briefly shows his levels jump up and down, after 
which they become stable again. It worked out well 
and the staff members are all relieved. Yet 
immediately afterward the neonatologists and 
cardiologists begin to discuss the proper 
interpretation of the numbers. Children have other 



levels than adults, the neonatologist claims. But, as 
the cardiologist argues, a heart patient has yet again 
other levels than a normal neonate. This struggle will 
go on in the next days. 

  
In order to become effective, quantitative data must be 
embedded within a frame of reference. Outside of an 
interpretive framework, numbers lose their meaning. Numbers 
are not isolated entities; they are related to other numbers 
within particular contexts of practice and meaning. Where 
numbers correspond to other numbers, each set may be made 
more meaningful. But when they contradict each other, this 
may give rise to doubt and competition over the distribution of 
doubt and certainty. A closer look reveals that such knowledge 
frame is no guarantee that medical decisions and interventions 
will proceed smoothly. For in the case of Robert there is not 
one but two competing knowledge frames: a neonatological 
and a cardiologic frame of reference. Because both specialists 
felt they were right, turning data into medical action required 
an ongoing process of negotiation. 
  

Tuesday 19:00 
The chest of Robert is covered with a large band-aid. 
During the last half hour the band-aid has slightly 
bulged. All his parameters are okay except his venous 
saturation level. The staff decides not to wait for the 
other parameters to go down as well, because the 
message of the venous saturation is clear: the child 
suffers from a bleeding. Direct action is called for, 
leaving no time to bring him to the OR, which is too 
risky and not absolutely necessary. While the surgeon 
is putting on his sterile garb, two nurses do the 
required preparations. On a cart a sterile field is 
created. The surgical tools are put on the lower part 
of the cart. One staff member goes to the OR to pick 
up a suction pipe. The anesthesiologist is ready as 



well. 
                The plastic band-aid is cut open and the 
old blood that accumulated is being drained off. The 
larger clots are removed with a tweezers and 
weighed. Probably these blood clots clogged the drain, 
which no longer allowed the fluid from the wound to 
be discharged. This caused higher pressure around 
the heart, which reduced its pumping power. The 
draining diminishes the pressure and the parameters 
on the monitor slowly improve. Initially things do not 
seem as bad, but quite soon fresh red blood appears. 
The pressure has indeed caused a bleeding. The 
surgeon puts on his surgical glasses and starts looking 
for the leak. Meanwhile Robert receives a blood 
transfusion. Soon the leak is found and the hole 
closed. As the bleeding stops, the surgeon begins to 
curse as a way to express his relief. He remained 
calm throughout, but now the danger is over his 
anxiety comes to the fore. He managed to stop the 
bleeding in time. Everyone responds with relief. The 
monitor clearly indicates how Robert is coming out of 
his crisis. 

  
Although not yet corroborated by related parameters, the 
outcome of the venous saturation was considered as a fact hard 
enough to validate an intervention.[18] Different from the 
monitoring machines, the doctors could anticipate what was 
coming. Machines can only register and react, but not anticipate 
the near-by future. The doctors’ decision to act proves that the 
interpretive framework of quantitative data is not limited to a list 
of numerical standards. Numbers are not only corroborative or 
conflictual with each other, but they are also linked up with 
other forms and sites of knowledge, such as clinical 
experience, clinical symptoms, and diagnostic non‑numerical 
representations such as x‑ray and ultrasound images or as in 
this case, a bulging band-aid. For experienced doctors the 



meaning of quantitative data exceeds labels like ‘normal’ or 
‘irregular’. Their interpretation is more a practical matter of what 
is acceptable or unacceptable. The saturation and the bulging 
band-aid might be indicators of a bleeding. A change in the 
other parameters might or might not confirm this 
interpretation. The risk that then they might be too late to 
save the child made them decide to act immediately and 
operate on Robert in the NICU. Deviations from standard 
procedures are sometimes necessary to prevent dramatic 
outcomes. In cases like these medical personnel looks for a 
compromise between assessing the child's condition 
completely and saving time to act. They try to find a 
'sufficient' situation assessment for action under uncertain 
conditions.[19] By deviating from the standard frame of 
interpretation, as well as from the protocol rule that operations 
have to be performed in the operating room, the child was 
saved. This was also possible because the access to the heart 
was not closed after the operation but merely covered by a 
patch. By taking into account the possibility of a bleeding in 
the protocol for Robert, the staff was prepared for it. Once the 
bleeding indeed occurred, immediate action could be taken: 
after all, there was still open access to the heart. It was 
merely a matter of removing the patch that covered the 
wound. 

Risks differ in their level of probability: it is always 
uncertain if complications will indeed occur. At the NICU, 
however, risks are considered an inevitable element of the 
everyday practice . One way to deal with risks is to ignore 
their probability and consider them as established facts. The 
staff acts as if a specific risk will in fact become a reality, until 
the evidence is otherwise. Unforeseen and nontransparent 
situations, in other words, are taken into account in the 
planning of the treatment trajectory. In the guidelines for 
Robert’s treatment all the possible complications are calculated 
in advance. That Robert may have a bleeding after surgery is 
not seen as possibility but as certainty. This in turn generates 



another choice: the choice between one risk (a bleeding that 
cannot be reached fast enough) and another risk (an 
infection). In Robert’s case the first option is chosen – one that 
only a few hours after the surgery proved to be justified. 

The keeping open of this ‘emergency entrance’ 
ultimately turned out to be lifesaving. But it cannot be kept 
open forever. The closure of the wound on his chest equally 
constitutes a risky moment of transition. 
  

Thursday 
Robert’s condition noticeably improved. He is given a 
bath and his skin has more color. His drain still barely 
generates fluid. This is a good sign. Now that his 
condition is stabilizing, the monitoring team is lowered 
from three physicians and two nurses to two 
physicians and one nurse. The number of machines to 
which he is hooked up, however, is not reduced yet. 

                
                Friday 

Robert’s chest is finally closed. Around his incubator a 
sterile field is created once again and the surgeon 
prepares for surgery. First the band-aid is removed, 
followed by the patch that covers his heart. Each 
stitch is cut carefully. In the chest’s cavity the heart, 
beating calmly, becomes visible. The drain is put to 
the side, so that the catheters can be removed that 
measured the pressure in the heart: first the 
catheter from the left atrium, then the one from the 
right atrium. At this point something goes wrong. 
When removing the second catheter something else is 
pulled loose. The effect is a bleeding. The surgeon 
acts instantaneously. ‘Where is the extra blood?,’ the 
attending asks the nurse at his side. ‘It has been 
ordered already, but it is still at the blood transfusion 
department.’ The attending appears shocked: ‘Go get 
it right away.’ The nurse leaves running, while the 



attending pulls the other nurse aside: ‘The blood 
should have been here. Here in the ward. Not at blood 
transfusion. The bleeding is not so bad yet. But if it 
were worse, we would have been in serious trouble.’ 
The nurse fully agrees, and next time it will be done 
differently. 
                To everyone’s relief, the surgeon manages 
to halt the bleeding. Now the chest can be closed. 
Layer after layer, everything is sewn up. First the 
breastbone that still only consists of cartilage; next, 
the dermis that is mainly fat; and finally the outer 
skin. Each layer has its own knots and stitches. The 
inner layers are done with dissolvable stitches, unlike 
the ones of the outer layer that will be removed later 
on. After everything is sewn up, the nurse washes 
Robert and this makes him look much better already. 

  
Despite the surgeon’s great care, he could not prevent a 
bleeding from occurring. This is a risk with which the staff is 
familiar, which is why extra blood was ordered. This blood, 
however, had not yet been delivered to the NICU. A cool-
headed physician, a nurse in good shape and some luck 
contribute to averting a bad outcome. In practice errors act 
not only as cues indicating limits but also as occasions for 
learning.  For staff members, such near-misses are also 
learning moments, from which the next child in open heart 
surgery will benefit. The unfortunate experience with Robert in 
this respect will challenge the staff to ensure that in the next 
child’s treatment plan the availability of extra blood in the 
NICU will be listed as a prerequisite. In the treatment 
trajectory, guidelines may give shape to actual interventions, 
but these interventions in turn lead to more knowledge and 
new guidelines. 
  
  
5. Distributing Knowledge and Experience 



  
Moments of transition in treatment are moments that carry 
extra risks, but the same is true in a literal sense regarding 
the inevitable moments of transition in the organization of the 
daily activities in the NICU. A daily moment of transition, for 
example, is the staff’s rotation, which involves interactions and 
the transfer of information. One of the specific risks is that 
data are communicated or understood incorrectly. A complex 
trajectory like that of Robert requires the input of a variety of 
medical specialists, including cardiologists and neonatologists. 
In such intricate cases it has to be clear who has final 
responsibility, as misunderstandings have to be avoided at all 
cost. This is why the collaboration between the various medical 
disciplines and the mutual gearing of the various sorts of 
medical knowledge are of great importance. In this respect 
one of the neonatologists of the Academic Medical Center 
observed the following: 
  

‘The child is in our ward, so ultimately we are 
responsible. With this kind of surgery the cardiologists 
of course have more experience. But we have more 
experience with infants. Much deliberation, therefore, 
is needed, which is not always easy. One interprets 
the saturation levels of children differently than those 
of adults, while a cardiac patient has yet again 
different saturation levels. What we consider too high, 
a cardiologist may view as too low or the other way 
around. But it would be wrong if a nurse were told by 
one specialist to do this while another tells her to do 
the opposite. There is an agreement that we as 
neonatologists are in charge here and that therefore 
we are consulted on everything that takes place. The 
nurses only do what we tell them to do, so as to 
avoid conflicts. This does not mean that we tell the 
cardiologist: "You have to do this and that." No, it is a 
form of deliberation in which you propose solutions 



and subsequently decide things together.’ 
  
Treatment, then, is not just a matter of simply following a 
fixed trajectory, but of ongoing discussion and a collaborative 
effort to find common ground between the child’s actual 
medical development and the projected course that will lead to 
its recovery. Intensive monitoring of the child allows the staff 
to notice and correct sudden changes in its condition as rapidly 
as possible. This task is especially in the hands of the nursing 
staff, which relies on the constant flow of information on the 
various bodily functions provided by the clearly visible monitor 
to which a NICU child is connected. Electrodes that are 
attached to the child’s chest register various activities, such as 
heartbeat, respiration rate, saturation and blood pressure. If 
the parameters exceed a specifically indicated margin, an 
alarm will sound to warn the staff. In addition to this around-
the-clock monitoring, every three hours a nurse checks the 
child’s physical condition. If its stability declines, this 
frequency may be increased accordingly. 

Right after Robert’s surgery his instability is such that 
in the first hours his care is entirely a technological affair: he 
is only touched, so to speak, by the tubes of the many 
machines to which he is connected. This does not imply that 
the staff has nothing to do. On the contrary, Robert requires 
all the attention they can give, but most interventions take 
place outside the incubator. Caring for him means checking 
devices, comparing results, writing down levels and adjusting 
the settings. Rather than being an obstacle, technology 
functions more or less like a material passage through which 
the child has to pass before it can be returned into the hands 
of the nursing staff. The extreme instability of Robert’s 
condition requires the utmost concentration of all staff 
members involved. His record consists of so many parameters 
that it is no longer possible to identify intervals between the 
various checks; those in charge of him hardly pause for a 
moment. Robert is not just a neonate but also a cardiac 



patient. For such patients other rules apply and other forms of 
reporting data are used. Since this kind of record is rarely 
used in the Neonatology Department, Robert’s monitoring is 
an especially difficult matter. So far this particular NICU rarely 
admitted infants with transposition, which means that the 
nursing staff has had little opportunity to gain experience and 
build routine with this type of case. Therefore, when adding 
new data to the day’s list, closer attention and double-
checking are called for. 
                The complexity of Robert’s monitoring proves to 
require a kind of specialized knowledge and experience that is 
still hardly there. Although this NICU certainly can supply the 
expertise needed for his treatment, it turns out to be hard to 
distribute this expertise in a balanced way among the staff  
that is present at any given moment. 
  

Thursday 15:00 
When the nurses of the evening shift enter, a light 
panic erupts. No one of the certified nurses feels 
experienced enough to take over the responsibility for 
Robert’s care. As one of them says: ‘These children 
are always cared for by the same staff members, as 
a result of which others, including me, do not gain 
experience in treating them. But now you cannot 
expect us to do this straight away. Just look at how 
this child is hooked up to everything. I cannot do it.’ 
To solve the problem, an experienced nurse scheduled 
to work in HC changes place with one of the less 
experienced NICU nurses. 

  
Is Robert a cardiology patient or a neonatology patient? How 
do you know where to enter numbers on a form that you have 
not seen before? Because of the staff’s rotation and specific 
disciplinary differences between neonatology and cardiology, 
providing intensive care is not only a means to rule out 
uncertainties, but it also becomes a source of uncertainty 



itself. The best staff members for special cases cannot be 
present around the clock, nor does each staff member have 
multiple years of experience. This not only applies to the 
nursing staff; doctors too do not all have the same knowledge 
and experience. For example, how, as resident, do you get 
through the night shift with a child like Robert in your care? 
What is the proper interpretation of the values on the monitor? 
Will there be a neonatologist around tonight as well? In a 
complex case like Robert’s, as a rule experienced physicians 
are present at night and during weekends. And for a good 
reason:  

  
Friday 22:00 
Unexpectedly, the saturation level of Robert’s blood 
drops sharply. The attending just left. The resident is 
hesitant about what to do. Everyone is anxiously 
looking to the monitor screen. At that moment the 
anesthesiologist and the child cardiologist enter the 
NICU. They intervene instantly. After some minutes 
the monitor indicates that the saturation level 
improves again. The anesthesiologist is grumbling at 
everyone because upon entering she noticed that 
instead of doing something they were all just watching 
the monitor. 

Significantly, then, numbers do not tell the staff members 

what to do: they have to decide for themselves. In so doing, 

the numbers may serve as basis. As we have seen, 

quantitative data, in order to become effective, must be 

embedded within a specific frame of reference. However, the 

availability of such frame does not guarantee immediate action. 

After all, the resident knew that a decreasing saturation level 

indicated a serious problem, but nevertheless did not know how 

to act. Confronted with an irregular outcome he is unable to 

evaluate, the resident does not know what action to take. Junior 



residents, especially, lack the necessary experience at moments 

like these (Anspach 1993; Zussman 1993). During their first 

semester in the NICU, for example, there are many things they 

have never before seen. Realizing the gaps in their medical 

knowledge, they may become very insecure about the accuracy 

of their interpretation. 
  
Monday 
Robert is doing well. His condition improves noticeably. 
His technological pack has been substantially reduced. 
If last week there were eight lines and tubes that 
supplied him with medication, extra blood, oxygen and 
nourishment and that drained his urine and the fluid 
from the surgical wound, now only two or three are 
left. 

  
Robert’s treatment demonstrates the potential of neonatology 
at its extreme. After being a child with no chance of survival 
he became one with a future like that of any other healthy 
child. His situation remained stable and his chest could be 
closed forever. Gradually, he was rid of his technological pack, 
which allowed the re-emergence of the baby in him. In due 
time he recovered visibly. After two weeks he did so well that 
minimal monitoring sufficed. He was returned to the hospital 
where he was born, from which he was dismissed again after 
just one week. Sent home, healthy and well. 
  
6. Conclusion 
  
As we have seen, numbers function much like a compass that 
guides NICU staff members in their effort to pilot the infant 
safely along the planned treatment trajectory. By constantly 
gathering numbers, calculating ratios and quantities, entering 
quantitative data on special forms and classifying them, and 
by interacting with each other in numeric language, the staff is 



able to monitor the condition of the child. Numbers, however, 
do not speak for themselves, nor can a large flow of 
quantitative data do away with each and every uncertainty: 
medical intervention trajectories in the NICU are always rife 
with risks and uncertainties. Quantitative input and output are 
tools fabricated through their own applications in practice. This 
contributes to a tension between contradictory numerical 
frameworks. On the one hand, numbers are considered as 
objective reflections of reality; on the other hand, they are 
also constitutive elements of this same reality. 

In other words, numbers do not possess a solidity of 
their own, but become facts through processes of negotiation. 
Although claiming and seeming to rely on the exactness and 
objectivity of digital data, the staff engages in continuous 
negotiations about their meaning. A closer look at their daily 
activities reveals the contextual reframing of numbers. They 
are related to other numbers within particular contexts of 
practice and meaning. However, a closer look reveals that the 
existence and knowledge of such a framework is no guarantee 
that medical decisions and interventions will proceed 
smoothly. The distribution of numeric certainty and credibility 
appears not to be arbitrary, but is rather affected by 
contextual constraints and possibilities. Again, there can be a 
mutual confirmation of numbers or continuing struggles for 
credibility. Analysis of this contingent interaction shows how 
the meaning of numbers in terms of true or false, or certain or 
meaningless, is the outcome of a distribution of credibility 
within a network of quantitative data and other frames of 
knowledge. As such, the meaning of numbers is shaped by 
specific contexts. 

Although uncertainty is a major component of medical 
knowledge in a NICU, this does not mean that the staff 
members constantly feel its burden when performing their 
daily activities. Physicians have an array of strategies at their 
disposal for dealing with uncertainty: they keep their options 
open, think in terms of probability, consult others, decide to 



take no decision, identify it as a subject for scholarly study, or 
rely on humor or irony to put their lack of ability in perspective 
(Bosk, 1984). In actual practice, the uncertainty that is always 
part of medical knowledge is compensated by the suggestion 
of control, which tends to characterize medical acting. 
Routines, clinical experience, skills, and knowledge – all 
contribute to a position from which physicians can begin to act 
in ways in which they are used to act.[20] Based on common 
sense reasoning and a pragmatic attitude they make decisions 
and perform actions, thus finding their way, generally fully 
aware that complete control of a treatment’s unfolding is a 
fiction. 

When a particular trajectory is marked by erratic and 
unexpected turns, this does not necessarily imply that the staff 
is unable to bring an infant’s treatment to a happy conclusion. 
Experience teaches them about the risks that turn up at 
specific moments. These risks are seen as given and taken 
into account in the treatment trajectory’s planning. My account 
of Robert’s treatment brings to light how the staff can pilot an 
infant along an extremely risky and complex trajectory 
through preventive measures, constant monitoring and a 
continuous flow of data on its current condition. Precautionary 
measures and ongoing monitoring may avoid much suffering, 
but they can never offer full protection against undesirable 
developments. Calculated risks or unanticipated complications 
may still cause a treatment trajectory to founder. Their hands 
tied, the staff can only watch how the infant increasingly 
deviates from the established course, getting further away 
from its planned destination. 

My analysis of the treatment trajectory shows how 
protocols (regulations) and numerical data (norms) have only 
a limited potential when it comes to facilitating a sound 
decision process in the NICU context. Numbers do not speak 
for themselves while they can also be the very cause of 
uncertainty. Likewise, medical progress and technological 
advances cause the boundaries of medical intervention to shift 



all the time, which underscores the significance of having 
protocols and guidelines. However, this analysis also stresses 
the need for an overall awareness and professional attitude 
that neither regulations nor norms can entirely prevent 
vulnerabilities, near-misses, or outright errors. A highly 
complex technological system can never become flawless, no 
matter how precise or elaborate its design may be. It is 
vulnerable by its very existence. Neither can the people who 
work within the system be labeled as its weakest link. They 
make it as much as they break it. As such this study 
emphasizes the necessity of space for adjustments based on 
what goes on in actual practice. More recognition of knowledge 
based on clinical experience seems vital. Although this form of 
knowledge cannot be formalized, it is no less accurate and 
wanted. If, however, medical practice is mainly governed by the 
fear for lawsuits, formalized forms of knowledge like protocols 
and quantitative standards will always play a dominant role. In 
these cases it is not only therapeutic reasons that predispose 
medical staff to collect numerical data. Legal conventions and 
the risk of a lawsuit occasion the collection and recording of 
numerical data and give rise to an avalanche of numbers. 
Numbers can serve as evidence in court to prove a physician 
made the most appropriate decisions. In this way other forms of 
knowledge, like the clinical gaze, will have no space to develop, 
let alone be applied. 

To ensure the continuation of the various processes 
that are an integral part of the treatment trajectory, more is 
needed – it turns out – than the often-heard plea for more 
advanced technology, stricter protocols and additional 
quantitative data. Having the possibility to act circumstantially 
and make compromises is crucial for managing day-to-day 
operations in a complex technological system such as a NICU. 
More formal rules and regulations cannot rule out the need for 
these compromises. The dynamics of a complex technological 
system like a NICU eschew rigorism, sternness and harshness. 
Instead, protocols have to be negotiable, facts have to be 



malleable, and time has to be makeable. Only in this 
(sometimes) contradictory but pragmatic fashion, the medical 
staff can construct its own point of departure upon which to 
base its daily activities and plan its patients’ trajectories. 
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[1] I would like to thank Maggie Mort and Janine Rogalski and 
the editors of this volume for their useful comments. 
[2] The treatment of critically-ill newborns often give rise to 
moral dilemmas. See, for example, Frohock (1986), Guillemin 
& Holmstrom (1986) and Anspach (1993). All these studies are 
based on participant observation. Although highly important 
this issue is not the focus of this chapter. 
[3] As such the NICU can be considered as a 'high-3 work 
environment': high-technology, high-intensity and high-
reliability. See for a detailed description of the nature of High-
3 practices, Owens (this volume). 
[4] For some this 'rationalizing' instrument is the best solution 
to what they view as the 'unscientific' state of medical 
practice. For others it would reduce medical intervention to 
'cookbook-medicine' and result in 'deskilling'. Other elements 
of criticisms are that the nature of protocols (generic) is 
different from that of practical medical intervention (individual) 
and that therefore they need to be translated; and that the 



normative aspects of protocols are disguised, as if they were 
neutral instruments. Protocols suggest that medical data 
consist of transparent pieces of information; that medical 
criteria are clearly demarcated rules that merely need to be 
applied; and that medical intervention consists of a sequence 
of subsequent steps (Berg 1997a; 1998). 
[5] See for a superb example of such an analysis Berg, 1997. 
In this study Berg shows how protocols create a new order by 
linking different tasks and responsibilities to different people 
and things. But this relation between practice and protocols is, 
as the author demonstrates, the outcome of a negotiation 
process. This negotiating space offers the flexibility that 
creates the freedom of action on complicated treatment 
trajectories. 
[6] The dilemma between skilled performances on the one 
hand and disruptions on the other is a major topic in other 
microsociological approaches, like activity theory. See for 
example Engeström and Middleton (1996). 
[7] For examples of medicine-in-the-making see Berg (1997) 
and Lock & Gordon (1988). 
[8] These case studies are based on my study on uncertainty 
and doubt in neonatal intensive care practice Mesman (2002). 
[9] See also Guillemin & Holmstrom (1986) 
[10]. A soft membranous space between the cranial bones of an 
infant. 
[11] 'Immutable mobiles' are objects that can be replaced and 
combined without them changing, disintegrating or becoming 
corrupt. Examples include texts, maps, tables, illustrations, 
diagrams, formulas and schemes (Latour 1987, p.227). Law’s 
(1994) notion 'ordering centre' is quite similar to the notion 
'centre of calculation' as used by Latour (1987, p.232). 
[12] Cf. also Berg (1996). 
[13] Therefore, study of the process of ordering is more 
appropriate than study of the order itself. Order and ordering 
processes are major themes in sociology, especially in micro-
sociologically oriented directions like ethnomethodology. Put 
briefly, ethnomethodology focuses on everyday rules, on the 
recipes people rely on for organizing their life on a day-to-day 
basis. Garfinkel (1967) and Lynch, Livingston & Garfinkel 
(1983) are examples of ethnomethodological studies, whereby 
the latter is specifically geared towards scientific practices. 
[14] Berg, 1998, p. 232. 
[15] Although most Dutch hospitals have a medium and high 
care unit for neonates, only academic hospitals have intensive 



care units for them as well. 
[16] If physicians decide to refrain from intervention, they run 
the risk of letting a child die that still has a chance of survival. 
Yet intervention may also come with the risk that the child will 
have a life entirely devoid of quality. On this dilemma, see also 
Frohock (1986), Guillemin & Holmstrom (1986), Strauss et al. 
(1985), and Zussman (1992). 
[17] Although notions like 'protocol', 'standard' and 'guideline' 
tend to be used interchangeably in the literature, I use 
'protocol' to refer to a standardized (and hence commonly 
shared and broadly supported) form of acting. The ‘treatment 
plan’ mentioned in this text, then, does not belong to this 
category, but in practice it functions in the same way. 
[18] The venous saturation level indicates the oxygen level of 
the blood that flows towards the heart. 
[19] Cf. the role of compromise in the model of ecological 
safety. See Marc & Rogalski (this volume). 
[20] Cf. Atkinson (1984) and Katz (1984). 


